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"UNITED STATES

PaTEnT OFFICE.

HENRY M. SUTTON AND WALTER L. STEELE, OF DALLAS, TEXAS, ASSIGNORS
OF ONE-THIRD TO MICIHAEL COERVER, OF SAME PLACE.

BURGLAR-ALARM.

SPECIFICATION forming part of Letters Patent No. 584,798, dated June 22, 1897.
Application filed October 29, 1895, Serial No, 567,295, (No model.)

To all whom tt may concermn:

Be 1t known that we, HENRY M. SUTTON and
WALTER L. STERLE, citizens of the United
States, residing at Dallas, in the county of
Dallas and State of Texas, have invented a
new and useful Apparatus for Protecting or
Guarding Electric Circuits, of which the fol-
lowing is a specification.

Thisinventionrelates to apparatus for pro-
tecting or guarding electric circuits; and it

has for its object to protect or guard electric

circults, such as burglar-alarm circuits, from
Interference by unanthorized or mischievous
agencies.

In carrying out this invention use is partly
made of the well-known arrangement of alarm-
circuits described in expired United States
Letters Patent No. 110,362, dated December
20, 1870, 1n which patent is illustrated and
described a sheet of metal foil surrounding
the protected structure, such as a safe, and
a strip of foil arranged in convoluations upon
the surface of ‘the surrounding sheet of foil,
but insulated from the latter, the whole be-
Ing so arranged that should the foil be broken
or the separate layers thereof brought in con-
tact with each other a signal or alarm would
be sounded at a distant station.

In apparatus heretofore patented, involv-
ing the arrangement of circuits above re-
ferred to, it is possible by a suitable galva-
nometer or other similar apparatus to take
complete readings of the signal, determine
the electromotive force of the battery em-
ployed and also the amount of artificial re-
sistance, providing any such resistance isin-
terposed in the ¢ircuit, and then it is simply
necessary tointroduceonthe line a duplicate
apparatus and thus disconnect the structure
or premises from the alarm-circuit without
attracting attention.
invention contemplates means for rendering
the line or circuit connections with the pro-
tected structureabsolutely non-readable, and
in the attainment of this result principally
provides meansforalternating the current at
frequent intervals, and at the same time
changing or shifting the current automat-
lcally from oneset of lines to another, thereby

so leaving one or more lines in circuit with the

protected structure dead at a given moment

ot the relay.
However, the present

of time. By reason of thus rapidly alternat-
mg and changing the current from one setof
lines to another readings of the line will he

practically impossible, and especially forthe zg

reason that the alternation of the current at
frequent intervals will have a tendency to
produce a counter electromotive force on the
line which would naturally make anyreading

thatmightpossibly be taken somewhathigher 6o

than theactual resistance really is, and there-
fore should an artificial resistance be intro-
duced it would at once overbalance the relay
part of the apparatus to be described, and

would cause an alarm to sound at the receiv- 63

ing-station.

With the general objects of the invention
1in mind, and the method involved in connec-
tion with the system, the invention consists

in the novel construction, combination, and 7o

arrangement of parts hereinafter more fully
described, 1llustrated, and claimed.

In the drawings, Figure 1 is a general dia-
grammatic perspective view of the complete

apparatus for profecting or guarding electric 75

circuits. Hig, 2isanenlarged detailelevation
of the clock mechanism, illustrating the con-
struction and operation of the device for auto-
matically throwing the apparatus in and out;

of service and also the device for giving a con- 8o

tinwous signal. Fig. 3 is a plan view of the
clock mechanism, illustrating the arrange-
ment of the current-changer and the indicat-
ing attachment for the clock mechanism.

IFig. 4 1s an enlarged detail elevation of the 8c

Indicating attachment for the cloek mechan-
1Ism.  IFig. 5 1s an enlarged detail longitudi-
nal sectional view of the current-changer.
Fig. 6 1s a transverse sectional view on the
Iine 6 6 of Ifig. 5.
Fig. 8 1s an end view thereof.
Fig. 9 1s a top plan view thereof. Ifie. 10 is
a detail sectional view on the line 10 10 of
Fig. 2, illustrating the magnetically - con-

ing lever of the sliding contact-bar. Ifig. 11
18 a diagrammatic plan view of the different
parts of the apparatus separated from each
other to clearly illustrate the different cir-
cuits.

- Referring to the accompanying drawings,
the numeral 1 designates the covering for the

I'ig. 7 18 a side elevation go

trolled catch device for the oscillating shift- 05

100




15

20

30

35

4.0

59

6o

2 584,798

protected structure, such as a safe, and this
protective covering, which may be of any size
or character, is 1illustrated as being con-
structed on the same general principles as the
arrangement, of parts illastrated 1n the ex-
pired Letters Patent hereinbefore referred to.
In connection with the apparatus contem-
plated by this invention the covering for the
protected structure is illustrated as consist-
ing of three strips of foil 2, 5, and 4, respec-
tively, which are arranged in convolutions
around the protected structure, butinsulated
from each other. The separate strips of foil
2, 3, and 4 are preferably connected or elec-
trically joined by a suitable metallic connec-
tion, as at 5, so that a complete cireuit will
be made around the protected structure, and
the parts of the apparatus which are circuited
with the separate fragile strips of fo1l are so
constructed and combined that should one ot
the strips be broken or be brought in centact
with another strip it would cause a signal to
be given at the receiving-station. The sepa-
rate strips of foil surrounding the protected
structure have respectively connected there-
with the main-line wires a, 0, and ¢, the lat-
ter wire being illustrated as a ground-wire,
having the ground-wire connections 6, and
providing for the return-circuit.

The main-line wires «, b, and ¢, which are
in cireuit with the protected structure, as de-
scribed, extend to the police or other station,
where the apparatus contemplated by this
invention may be conveniently located. This
apparatus is preferably arranged inside of a
box or cabinet 7, so that all of the parts of
the apparatus may be arranged as compactly
as possible, and the main-line wires extend
into the box orcabinet and have branch con-
1ections d, e, and f, with the opposite sets of
brushes 8 of the current-changer 9. I'hie op-
nosite scets of brushes 8 are arranged 1n oppo-
site sets of three, which correspond to the
wmber of main-line wires, and each of the
branch connections d, e, and 7 have a con-
1ection with two directly-opposite brushes 3,
so that each pair of directly-opposite brushes
3 is directly in cireuit with one of the main-
line wires, as is clearly illustrated in Iig. o
of the drawings. |

The opposite sets of brushes 8 are ar-
ranged at diametrically opposite sides of a
rotating contact-drum 10, the free ends of
said brushes being curved, as at 11, so as to
bear directly on the surface of said drum,
while the outer ends of the brushes are ad-
justably fitted, as at 12, on the opposite 1n-
sulated supporting-posts 13, projected from
one side of the frame 14 of the clock mech-
anism 15 at opposite sides of the drum 10.
The rotating contact-druim 10 18 mounted
outside of the frame 14 on the shaft exten-
sion 16 of one of the shafts 17 of the ordi-
nary clock mechanism 15, which is actuated
by the usual spring 18*, and essentially con-
sists of an ordinary train of gearing. Dur-
ing the operation of the clock mechanism

| Tugs 20 to the conducting-brushes o.

the contact-drum 10 is given a constant ro-
tation, and said contact-drum consists of a
pair of concentrically-arranged inner and
outer metallic eylinders 18 and 19, which are
spaced and insulated from each other, and
which are each provided with aseries of out-
wardly-projecting contact-lugs 20, which ex-
tend through the insulation between and sur-
rounding the cylinders 13 and 19 and come
flush with the periphery or outer surface of
the drum 10, so that as the latter revolves
the said lugs 20 will be carried under and in

contact with the inner ends of the conduct-

ing-brushes S. The contact-lugs 20 of the
metal eylinders 18 and 19 are arranged al-
ternately or otherwise so that as the drum 10
revolves the current will be rapidly alter-
nated on the main-line wires and at the same
time will be changed or shifted from one set
of line-wires to another, thereby leaving the
romaining line-wires dead; butat this point
it will of course be understood that should
more than three line-wires be employed more
than one line-wire would necessarily be dead
at a given moment of time, it being under-
stood that, in conneclion with three line-
wires, as illustrated, at a given moment of
time either ¢ and cor b and ¢ will be the
active wires.

At one end of the drum 10 are arranged &
pair of spaced contact-rings 21, which are
mounted on one extremity of the shatt 17,
and said contact-rings 21 have separate wire
connections respeectively with the inner and
outer metallic cylinders 18 and 19 of the
drum to provide for elecirically connecting
the said eylindersin theline of the main bat-
tery. The contact-rings 21 rotate in contact
with the inrer cends of the contact-brushes
22, the outer ends of which ave adjustably
fitted, as at 23, on the outer ends of the in-
sulated supporting-posts 13, and one of sald
contact-brushes 22 has connected therewith
one terminal of the main-line-battery wire g,
which leads from one pole of the main-line
battery 24, from the other pole of which bat-
tery leads the other main-line-battery wire
L. The main-line-battery wire £ leads to

one of a pair of spaced elongated contact-

plates 25%, which are normally connected to-
octher in the manner to be hereinafter de-
seribed, and to the other of which contact-
plates is connected one terminal of onc relay-
wire 2, the other terminalof which wire con-
nects with the electromagnet2dof arelay 20.
The other relay-wire 7, which also connects
with the magnet 25, has one of its terminals
connected with the brush 22, opposite the
brush 22, to which the wire ¢g 1s conneeted.
In connection with the operation of the
current-changing device 9, which not only
provides for the alternation of the current
over each set of main-line wires, bat also for
intermittently directing the current through
such wires, specific mention will be made at
this point as to the relation of the contact-
It has
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already been observed that when the appa-

ratus 18 employed in connection with three
line-wires, as illustrated, either the wires «
and ¢ or 0 and ¢ will be the active wires at a
given moment of time, it being the puarpose
of theinvention to have the current-changer
direct the current intermittently over the
wires ¢ and ¢ or b and ¢, and also at intervals

to alternate the direction of polarity of the

current over sald wires ¢ and ¢ and b and ¢

To accomplish this result, whi ich is ver y in

portant for the purpose of 1endermg the hnes
practically non-readable,itwill be understood
that the brushes 8 belonging to each pair, or,
In other words, the diametrically opposite
brushes §, are never in contact with Iugs 20
at the same time, but the active brushes S at
a given moment of time always maintain a
Hor Instance,
one of the brushes 8, connected with the
branch wire j for the main-line wire ¢, will
contact with a lng 20 of the inner metallic
cylinder 1§, while a diagonally opposite brush
connected with the branch wires d for the
at the same moment
of time with a lug 20 of the ounter metallic
cylinder 19, thereby completing an electric
circult through the battery 24, wire ¢, one of
the brushes 22 and rings 21, inner cylinder
13, lug 20, brush 8, connected with wire 7,
line-wire a,protected struecture, wire ¢, branch
wire d, one of the brushes 8, connected there-
to, & hIg 20 of the (Wlmdw 19, Llle other of
sa1d contact-rings 21 ‘and brushes 2 22, wire
magnet 25, and wires v and . This example
shows a completion of the ecirenit through
the line-wires a and ¢ in one direction, when
two diagonally opposite brushes 8, in cireuit
respectively with the wires ¢ and ¢, are active,
but when the other diagonally opposite
brushes 3 in circuit with the wires ¢ and ¢
come in contact at the same moment of time
with the Iungs 20, respectively, of the inner
and outer cylinders 18 and 19, it will be ob-
vious that the brush § for the 111'1@ -wire @ will
be 1n metallic contact with the lng 20 of the
outer cylinder 19, while the brush 8 for the
wire ¢ will be in contact with the lug 20 of
the inner ¢ylinder, thereby causing the diree-
tion.of the current to be reversed over the
same eircuit-wire connection just referred to.
By this arrangement of the brushes 8§ with
relation to the lags 20 it will be obvious that

the current will be alternated in direetion:

over the line-wires, butit is to be also ob-
served that when the brushes 8 for the line-
wire « are paired with the brushes for the
line-wire ¢ the brushes 8 for the line-wire 0
are Inactive, and vice versa, thereby provid-
ing an arrangement which causes the current
to be shifted from one set of line-wires to an-
other, and the current will therefore notonly
bealternated in direction overeach set of line-
wires, but will also intermittently pass over
such 111]6 wires.

Therelay 26 essentially consists of the elee-

tromagnet 25, mounted in any suitable posi-

Py

tion, and the polarized or magnetized arma-
ture 27, supported at one end of the magnet.
The magnetized armature 27 is pivotally sup-
ported intermediate of its ends between &
pair of supporting-scerews 28, passed through
opposite sides of an arched supporting-frame
29, arranged at one end of the magnet 27.
Atits upper end the arched supporting-frame
29 carries a U-shaped bracket 30, in the op-
posite extremities of which are mounted the
oppositely -disposed contact-screws 381, be-
fween the points of which the upper end of
thearmature 27 isdesigned toplay. Arranged
in a line with the core of the magnet 25 and
on the opposite side of one end of the arma-
ture 27 1s & permanent magnet 32, mounted
for adjustmentin a suitable support 33. The
upport of the armature 27 is such that one
end thereot 1s arranged to play between the
adjacent core ends of the electromagnet 25
and one end of the permanent magnet 32, and
at this point 1t will be noted that Lhe armature
27 1s polarized,so that the end thereof between
the adjacent ends of the electro and perma-
nent magnets 1s of the same polarity as such
ends of said magnets, and therefore, by the
repellent action of both the electro and per-
nanent magnets, the polarized armature 27
will be delicately balanced between the oppo-
site magnets and will thereby be normally
held out of contact with either of the contact-
serews 1. DBy reason of this arrangement of
parts 1t must be obvious that should infterfer-
ence on the main line or at the protected
structure inerease the current strength flow-
ing through the magnet 25 the I&Lter would
1"'—‘=1J(J the armature 27 and cause the same to
contact with one of the screws 31, while, on
the other hand, should an Interference with
the line or protected structure weaken the

urrent which passes through the magnet 25
the permanent magnet 32 would then come
into play and repel the armature 27, so as to
cause the same to contact with the other of
the serews ol. In either of these events a
circult would be ¢losed over the wires & and
[, respectively connected with the armature
9/ and the metal frame 29, which carries the
serews ol, uninsulated therefrom.

The wire & leads from its connection with
the armature 27 to one of a series of spaced
Conmet-buttons 54, suitably arranged within

the box or cabinet 7. One of the contact-
buttons o4 at one side of the button with
which the wire /& connects has connected
therewith one terminal of the bell-wire m, the
other terminal of which connects with one of
the binding-posts of the electric bell or gong
55, mounted within the box or cabinet 7, and
the other binding-post of the bell or gong 35
h as connected thereto one terminal of the sig-

18l - battery wire n, the other terminal of
W hi@ h ¢con aeets with one pole of the signal-
battery 36. The other pole of the blﬁlléﬂ bat-
tery 56 has connncted therewith one termina,l
of the circuit-wire /, which connects with the
metal frame 29 of the relay.
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With the contacts conneceted to which the |

wires k& and m lead, by the pins 59 of the bar
57, to be presently deseribed, it will be obvi-
ous that when the armature 27 is repelled in
either direction by reason of an increase or
decrease in the strength of the current which
passes throughthe magnet 25, a signal-circuit
will be completed over the wires &, m, n, and
[, which will causethe bell 35 to at once sound
an alarm that will indicate at the receiving-
station that the main line or protected strue-
ture has been interfered with, as will be read-
1ly understood by those skilled in the art, it
being noted at this point that either a short-
circuiting of the main line or the breaking of
the circuit by breaking the strips 2, 3, or 4,
for instance, would produce the resulls re-
ferred to.

Arranged to work at one side of the series
of contact-buttons 34 and the contact-plates
25% 18 a sliding contact-bar 37, one end of
which works through one side of the box or
cabinet 7 and is provided with a finger-but-
ton 58, which 1s grasped at any time it may
benecessary tomanipulate the bar 37 by hand.
The bar 37 18 provided at one side with a se-
ries of offstanding contact-pins 89, which may
form either an integral or separate part of the
said bar. Thepins a9 are metallically joined
together and project in the spaces between
and at one side of the buttons 34, so that when
the bar 87 1s moved in one direction cach of
the buttons 34 will have a contact with a sep-
arate one of the pins 39, whereby the circuit
will be closed over the wires which have a
connection with said buttons. The bar 37 is
also provided at & point intermediate of its
ends with an arched bridge-plate 40, the me-
tallic ends of which have a permanent sliding
contact with the spaced elongated contact-
plates 25", so that normally the circuit will be
closed over the wires /v and 7, connected with
the said plates 25*. DBeyond each end of the
arched bridge-plate 40 are located stop-pins
41, which limit the movement of the said
plate 40, and in connection with the said
bridge-plate 1t will be noted at this point that
the contact-plates 25 are in series with the
main line and batteries to prevent the con-
tact-bar 87 from being forcibly pulled out or
shoved in, in either of which cases the circuit
would be broken and an alarm would be
sounded by the bell by reason of the closing
of the alarm-circuit by the action of the per-
manent magnet 32 of the relay.

The sliding contact-bar 37 is provided at a
point near its inner end with a pair of off-
standing spaced shifting-pins 42, between
which plays oneendof an oscillating shifting-
lever 43. The oscillating shifting-lever 43 is
pivotally mounted at 44 at one side of the
clock-mechanism {rame 14, and at one side of
its pivot 44 the said lever 45 is provided with
an open yoke 44*, within which is arranged
the retractile spring 46* The spring 40 is
connected at one end to the lever 43 at one

out of service at any predetermined time.
~conjunction with the operation of the strike-
~arms 45 and 45* the spring 46 greatly assists

584,798

spring 46" 1s connected to afixed point of at-
tachment, as at 4£6°, located at one side of the
pivot 44. The end of the lever 45, opposite
the end which plays between the pins 42, is
disposed between and in the path of move-
ment of the strike-arms 45 45%, attached, re-
spectively, to the outer sides of the gear-
wheels 46 and 47.

T'he gear-wheels 46 and 47 intermesh and
are mounted on the extremities of two adja-
cent shafts of the cloeck mechanism 15, and
the wheel 46 1s sized and given a rotation so
as to make one complete revolution every
twelve hours, while the wheel 47 is sized rela-

tively to the wheel 46, so as to make one com-

plete revolution every twenty-four hours.
The strike-arms 45 and 45% are suitably
mounted on the gear-wheels, so as to be ca-
pable of adjustmnent to any set position, and
the strike-arm 45, carried by the wheel 460,
whichrotatesonceintwelve hours, isintended
to strike against one side of the lever 43, so
as to move the samein a direction against one
of the pins 42, whereby the bar 37 will be
moved outward and carry the contact-pins 39
in contact with the buttons 54 and thereby
close all of the different circuits and set the
apparatus for use. In this connection 1t will
be noted that the contact-plates 25 are suf-
ficiently long, so that the bridge-plate 40 will
alwvays maintain a contact therewith.

The strike-arm 45 1is carried by the wheel
47 against the side of the lever 43, opposite
the side engaged by the arm 45, so as to move
the lever in a direction which will slide the
bar 37 inward and carry the contact-pins 3¢
out of contact with the buttons o4, thereby
opening the different circuits of the appara-
tus and throwing the latter out of service.
For instance, the arm 45 may be seb so as to
cause the pins 39 to be thrown in contact
with the buttons 54 at six o’clock p. m., while
the strilke-arm 45* will not come 1nto play to
throw the apparatus out of service until, say,
for Instance, nine o’clock a. m. T'his part of
the apparatus is very useful, inasmuch as it
throws the apparatus automatically 1in and

in the throw of the lever 43, 1t being noted
that when the said lever has been moved to a
position which carries theswinging end of the
spring 46* to a certain point, the said spring
will sharply draw the lever 43 in either direc-
tion, so as to insure the proper throw of the
bar 37 to cover and uncover the contacts o4,
as will be readily understood by those skilled
1n the art.

At one side of the lever 43, and within the

“clock-mechanism frame 14, 1s arranged a pair

ol electromagnets 49, having a spring-pressed
armature 50, supported to work directly at
one side of the lever 43. The armature 501s
normally held outward against the lever 43
by means of the push-spring 51, coiled on the

end of the yoke 44%, and at its other end the { supporting-rod 52 and bearing against the
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mner side of the armature 50.
spring-pressed armature 50 is provided on its
outer side with a beveled cateh-lug 53, which
normally engages at one side of the lever 43
and serves to lock the lever, which holds the
bar 87, firmly in the position when the pins 39
contact with the buttons 34, so that the said
pins cannot be moved off of the said contact-
buttons.

The gear-wheel 47, which carries the strike-

~arm 45%, is provided on ifs inner side with 4

cam lug or projecticn 54, which is adapted
to ride on the outer side of the armature 50
and depress the same, so as to disengage the
lug 53 from the lever 43 in time to allow the
strike-arm 45* to move the lever 43 in a di-

rection which will cause the bar 37 to carry

the pins 39 out of contact with the buttons
o4, and this same result may be secured by
the operation of the electromagnets 49, which
are designed to control the movement of the
armature 50 under certain conditions. One
terminal of the magnets 49 has connected
therewith the magnet-wire o, which leads to
one of the contact-buttons 34 at one side of
the button with whieh the wire & connects,
and the other terminal of the magnet 49 has
connected therewith the magnet-wire p,which
leads to one terminal of a pair of electromag-
nets 55, the other terminal of which electro-
magnets oo has connected therewith the wire
¢, which leads to the same pole of the signal-
battery 36 as the wire n. By reason of the
circuit connections just described, should
there be an interference with the main line
or protected structure the magnets 49 will be
energized by the operation of the batteries
through the relay-contacts, and the armature
o0 will be attracted by the said magnets 49,
thereby disengaging the lug 53 from the lever
45, and this antomatic operation of the arma-
ture 50 allows the operator at the receiving-
station to grasp the finger-button 38 and push
the bar 37 inward to break the circuit con-
nections at the buttons 34. The alarm or
bell of course continues to sound until the op-
erator has broken the circuit connections in
the manner justreferred to, and when the line
orprotected structure has been putin working
order again the circuits are again closed by
simply pulling outward on the button 38, and
the spring 51 will throw the armature 50 out
in engagement again with the lever 43 to lock
the bar 37 in ifs readjusted position.

The electromagnets 55 are suitably ar-
ranged within the clock-mechanism frame 14
and are designed to control the movement of
the armature-lever 56. One end of the arma-
ture-lever o6 plays opposite the core ends of
the magnets 55 and is normally held out of
contact therewith by means of the spring 57,
attached to the armature 56 and to the frame
14. Thesaidarmature56ispivotally mounted
1intermediate of its ends, as at 58, within the
frame 14 and is provided at its end opposite
the magnet 55 with a yoke 59, which loosely
engages in the annular groove 60 of the slid-

The said

ing eluteh-collar 61, feathered on one of the
shafts 62 of the clock mechanism 15. Toosely
mounted on the shaft 62, adjacent to the col-
lar 61, Is a pinion (3, which engages with one
of the gear-wheels 64 of the clock mechanism,
and said pinion 63 is provided with a cluteh-
face 65, adapted to interlock or engage with
the corresponding face of the cluteh-collar
01, feathered on the shaft G2, which is pref-
erably square throughout its entire length.
A pair of reversely-bowed springs 66 are
fastened at one end, as at 67, to the shaft 62
directly at one side of the loose pinion 63, and
the opposite ends of said springs, which are
disposed at opposite sides of the shaft 62, are
suitably connected with a sliding contact-
plate 68, mounted to slide on the shaft 62 in
opposttion to the fixed contact or contact-
plate 69, which may be an integral or sepa-
rate part of the frame 14 of the clock mech-
anism. 'T'he sliding contact-plate 6Shas con-
nected therewith one terminal of the wire 7,
whieh has a connection through the medium
of the wire / with one pole of the signal-bat-

tery 80, and thefixed contact-plate 69 has con-

nected therewith one terminal of the circuit-
wire s, the other terminal of which is con-
nected with a contact-button 34 at one side
of the button to which the signal-battery wire
m leads.

The opposite reversely-bowed springs GG
carry centrally between their ends the gov-
ernor-balls 70, which operate by centrifugal
force during therotation of the shaft 62. In
operation the shafi 62 rotates and throws the
balls 70 outward by centrifugal force, there-
by causing the contact-plate 68 to slide in-
ward and out of contact with the fixed con-
tact-plate 69. Should the clock mechanism
stop or the shaft 62 otherwise cease to rotate,
the springs 66 will draw inward and move the
contact-plate 65 against the plate 69, causing

an alarm-circuit to be completed over the

wires 7 [, battery 36, wire m, bell 35, wire m,
connected contacts o4, and wire s. Thisalarm
would at once indicate that the clock mech-
anism has ceased to operate for some cause,
and should the main line or protected struc-
ture be tampered with the magnets 55, being
In series with the magnets 49, wounld attract
the armature-lever56. This attraction of the
armature-lever 56 by the magnets 55 would
throw the cluteh-collar 61 out of engagement
with the pinion (3, and the said pinion 63
would then freely rotate without revolving the
shaft 62, the stoppage of which shaft would
cause the contacts 68 and 69 to be brought to-
gether and close the alarm-circuit referred to,
so that 1t will be obvious that should the shaft
cease to rotate from any cause whatever the
alarm would be sounded, and 1t will also be
noted that the construction just deseribed,
1volving the use of the magnets 55, provides
an indicating device that does not interfere
at all with the continual working of the clock
mechanism. |

One of the shafts 71 of the clock mechanism
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15 hfls mounted on one extremity a ratchet-
disk 72, the teeth or projections of which ro-
tate in contact with a pin or stud 73, projected
from the inner side of abell-hammer 74. The
bell-hammer 74 is pivoted at one extremity,
as at 75, to one side of the frame 14, and the
other end of said hammer 1s designed to play
against a bell 76, suitably secured within the
clock-mechanism frame. The hammer 74 18
normally retracted against the bell 76 by
means of a retractile spring 77, connected at
one end to the hammer and at its other end
to the clock-mechanism frame. Itwill read-
ily be seen that during the opemtion of the
clock mechanism the 1‘atchet disk 72, com-
bined with the spring 77, will cause the hams-
mer 74 to strike the bell 76, and thereby pro-
vide for giving continuous signals while the
apparatus is in service.

The entire apparatus herein described is
not only intended to be conveniently and com-
pactly arranged within & box or cabineb 7;
but, as illus tmtad in diagrammatic Fig. 1, the

said box or eabinet is preferably surrounded
by convoluted strips of metal foil 78, which
are connected in series with the main batteries
and the protected structure, and should the
box or cabinet be broken or opened the cir-
cuit would at once be broken and thereby
cause an alarm to be sounded. The stripsof
foil surrounding the box orcabinet 7 are 1llus-
trated in Kig. 1 as being connected 1n the
maln-line cireuit b v means of the main-line
battery-wire Ni, and the door 79 of the box or
cabinet is provided with a suitable contact
connection with the box or cabinet for nor-
mally closing the circuit over the wire /» when
the door 79 is closed, as will be readily un-
derstood by those skilled in the art.

From the foregoing it will be understood
that while the entire apparatus described
positively insures an alarm should the main
line or protected structure be interfered with
at the same time the line is rendered practi-
cally non-readable, owing to the alternation
and shifting of the current transmitted over
the main line. By reason of thus distribut-
ing the current any readings which might be
mLen would be bomewhm higher th‘m the
real resistance of the line 1"e:5LHy 1s, 80 that
should similar resistance be attempted to be
introduced on the main line the relay would
be at once overbalanced and cause an alarm

to be sounded at the receiving-station in the

mannerreferred to. Thisoperation involves
the salient feature of this invention; but it
will of course be understood that various
changes in the form, proportion, and the mi-
nor details of construction may be resorted
to without departing from the principle or
sacrificing any of the advantages of this in-
vention.

Having thus deseribed the invention, what
is claimed, and desired to be secured by Let-
ters Patent, is—

1. The method of guarding or protecting

receiving-station and a protected structure,
which consists in rapidly and contmuously
alternating the polarity of a current of con-
stant strength and alternately shifting this
current from one set of main-line wires to
another set of line-wires, thereby leaving one
set, of main-line wires momentarily electric-
ally dead at a given moment of time, while
another set 1s momeutmil}' charged with the
current, and causing an alarm- &31{:-11.::;1 to op-
erate at the receiving-station upon a varla-
fion in the current Stlellf?th when induced
solely by extraneous interference with the
cireunits, substantially as set forth.

2. In an apparatus for protecting eclectric
circuits, the combination of a plurality of
main-line wires paired into sets, a main-line
battery, a signal-cireuit, a relay included in
said signal-circuit and having a circuit-closer
with a normally-balanced movable contact,
and a continuously-operating current-chang-
ing device having means for rapidly alternat-
ing the polarity of the current and for shift-
ing the same from one set of main-line wires
to another set, said current-changing device
beingincludedin acireuit with all of the main-
line wires, the main-line battery, and said re-
lay, substantially as set forth.

In an apparatus for protecting electrie
circuits, the combination with the main-line
wires and the main-line battery; a relay hav-
ing separate electro and permanent magnets
controlling a circuit-closer, a signal or alarm
circuit including therein the circuit-closer of
the relay,and an automatically-operating cur-
rent-changing device included in a circuit
with the main-line wires and eclectromagnet
of the relay, substantially as set forth.

4, In an apparatus for protecling electric
circuits, the combination with the main-line
wires, and the main-line battery; of an auto-
matic current-changer consisting of a rotary
contact-drum having independentsets of con-
tact-lugs, aseries of contact-brushesarranged
in opposite sets at opposite sides of the drum
and adapted to contact with said lugs, cach
pair of directly opposite contact-brushes hav-
ing a circuit connection with one ol the main-
line wires, and a contact device rotated with
the drum and having wire connections with
the opposite poles of the main-line battery,

and respectively with the independent sets ot
~contact-lugs, substantially as set forth.

5. In an apparatus for protecting electric
circuits, the combination with the main-line
wires, and the main-line battery; of an auto-
matic current-changer consisting of a motor-
rotated shdft, a contact-druommounted on said
shaft and having a pair of concentrically-ar-
ranged inner and outer metallic cylinders
spaced and insulated from each other and pro-
vided with a series of separate contact-lugs,
the outer ends of which are disposed flush
with the periphery or outer surface of the
drum, a pair of spaced contact-rings mounted

on the shaft adjacent to one end of the drum,

clectric alarm-circuits extending between a i separate brushes contacting with said rings

75

00

1040

105

I1CO

115

120

130




16

20

30

35

40

50

55

6o

584,798

and bhaving circuit connections with the main-
line battery, and a series of contact-brushes
sultably supported in sets at opposite sides
of the contact-drum and adapted to contact
with said lugs, each pair of two directly op-
posite contact-brushes having a cireuit con-
nection with one of the main-line wires, sub-
stantially as set forth.

6. In an apparatus for protecting electric
circuits, the combination with the main line
in circnit with a protected structure, and the
main-line battery; of a relay having a suit-
ably-supported electromagnet in ¢ircuit with
the main line and main-line battery, a per-
manent magnet snpported in a line with and
opposite the electromagnet, an armature piv-
otally supported to play at one end between
the adjacent ends of the two magnets, a pair
of contacts supported for one end of the ar-
mature to play therebetween, and a signal or
alarm circuit including therein the armature
and the pair of contacts of the relay, sub-
stantially as set forth.

7. In an apparatus for protecting electric
circuits, the combination with the main line
1n circult with the protected structure and
themain-line battery; of a relay havingasuit-
ably-su pported electromagnet in circuit with
the main line and main- 1111(3 battery, a per-
manent magnet supported in a line with and
opposite the electromagnet, a magnetized ar-
mature pivotally supported to play at one end
between the adjacent ends of the two mag-
nets, the end of the armature between the
two mfwnets being of the same polarity as
the adJaeent ends of the latter, a pair of con-
tacts supported in a position to allow one end
of the armature to play therebetween, and a
signal or alarm circuit including therein the
mm&ture and the pair of contacts of the re-
lay, substantially as set forth.

S. In an apparatus for protecting electrie
cirecuits the ecombination with the main-line
wires, and the main-line battery; of a signal
or alarm ecircuit, devices for closing smd S1Q-
nal or alarm cireuit upon inter ference with
the main-line circuit, a series of spaced con-
tact-buttons having wire connections with the
different Cll‘CU.ItS,ELl]d means forautomatically
closing and breaking the cireuit at said but-
tonsmpredetbl mmealntﬂrvals substantially
as set forth.

9. In an apparatus for protecting electric
circuits, the combination with the main-line
wires and the main-line battery; of a signal
or alarm ecireuit, a circuit-closing 1*01&3? 1n-
cluded in the signal or alarm cir emt, a pair
of spaced elonﬂ&ted contact-plates included
in the ecircuit with the relay and the main-
line battery, a series of spaced contact-but-
tons having circuit-wire connections there-
with, a shdmﬂ‘ contact-bar provided with an
arched brldne -plate having a permanent slid-
ing contact Cwith the Spaeed elongated con-
tz‘bet plates, and a series of nmtalhcally GOn-

-nected contact-pins adapted to separately con-

tact with said contact- buttons and means for

automatically adjusting said contact-bar in
cither direction, substantially as deseribed.

10. In an apparatus for protecting electric
circeuits, the combination with the main-line
wires, and the main-line battery; of a signal
or alarm circuit, devices for closing said sig-
nal or alarm eirecuit, a series of spaced con-
tact-buttons having wire connections with
the different cireuits, a sliding contact-bar
having a series of metallically-connected con-
tact-pins adapted to contact with said but-
tons, and a pair of spaced shifting pins, a
suitably-supported oscillating shifting lever
having one end thereof playing between

said f-:h1ft1nﬁ pins, a suitably-arranged cloek
mechanisi hm*mg a pair of 111twmesh1nﬂ
oear-wheels carrying adjustable strike-arms
adapted to engage against opposite sides of
one end of the shifting lever at predeter-
mined intervals, and an automatie cateh de-
vice arranged to automatically engage and
disengage the shifting lever, substantially as
set Lorth.

11. In an apparatus of the class described,
the combination with a series of spaced con-
tact-buttons and the different circuit-wires
connected with said buttons; of a sliding con-
tact-barhaving a series of contact-pins to con-
tact with said buttons, and a pair of spaced
shifting pins, an oscillating shifting lever
pivcetally supported intermediate of its ends
and provided above its point of pivot with an
openyoke, one end of said shifting lever being
arranged to play between said shifting pins, a
spring arranged in the yoke of the lever and
connected at one end to one end of said yoke
and at its other end to a fixed point of attach-
ment located at one side of the pivot of the
lever, a suitably-arranged clock mechanism
having a pair of intermeshed gear-wheels
carrying adjustable strike-arms adapted to
engage against opposite sides of one end of
the shifting lever at predetermined intervals,
one of Smd gear-wheels belng provided on its
Inner side Wlth a cam lug or pro;]ecuon? and
electromagnets arranged in a suitable circuit
and provided with a spring-pressed armature
having on its outer side a beveled catch-lug
adapted to engage at one side of the shlftmﬂ-
lever, said mnmtuu, being adapted to be
depressed by the cam lug or projection of
one of said gear-wheels, Substantia,lly as set;
forth.

12, In anapparatus of the class described,
the combination with the main-line wires,
and the main-line battery; of a suitably-ar-
ranged clock mechanism, a current-changing
device operated by said clock mechanism and
included in a cireuit with the main-line wires
and the main-line battery, a loose pinion
mounted on one of the shafts of the clock
mechanism and controlled by the train of
gearing thereof, said pinion being provided

with a elutch fcwe:, a cluteh- Gollm Lfeathered
on the pinion-shaft and adapted to engage
with the c¢luteh-face of the pinion, electromaﬂ-
nets arranged in a suitable cireuit, a spring-

g,

75

30

QO

95

100

105

I10

115

120

125

130




IO

3 584,798

retracted armature-lever pivotally supported
intermediate of its ends, one end of said ar-
mature-lever being disposed adjacent to the
core ends of the magnets and the other end
of the lever having a loose connection with
said eluteh-collar, a pair of reversely-bowed
springs fastened at one end to the shait car-
rying the pinion and provided centrally be-

fixed contact, a sliding contact working op-
posite the fixed contact and fastened to one

tween their ends with balls or weights, a

end of said springs, and a signal or alarm
circuit including therein sald fixed and slid-
ing contacts, substantially as sefi forth.

In testimony that we claim the foregoing
as our own we have hereto affixed our signa-
tures in the presence of two witnesses.

HENRY 1. SUTTON.
WALTER L. STEELL.
Witnesses:
W. D. SAMPSON,
W. T. CHAPPELL.
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