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UNITED STATES PATENT OFFICE.
JOHN C. FRANCIS, OF WEST NEW YORK, NEW JERSEY, ASSIGNOR, BY MESNE ASSIGN-
MENTS, TO.UNITED ELECTRIC PROTECTION COMPANY, A CORPORATION OF NEW

YORK. -

CENTRAL-ENERGY ALARM SYSTEM.

Specification of Letters Patent.

To all:whom "Efmay concern:

Be 1t known that I, Joax C. Francis, a
citizen of the United -States of America,
and a resident of West New York, Hudson

county, State of New Jersey, have invented
certain new and useful -Improvements in
‘Central-Energy Alarm Systems, of which

the following i1s a specification. '
The 1nvention relates to an electrical sys-
tem organized to receive and translate at

a given station, impulses transmitted from
a distant station, or stations. Such systems
as ordmnarily constructed include a metallic |
line circuit, a transmitting device, and a |
translating device usually for indicating sig-

- nals, which devices may be located at rela-

tively distant stations. "When an abnormal

disturbance of electrical conditions occurs on
- the circuit, the translating device is usually
rendered inoperative. -

causing devices to be automatically actuated
to restore the efliciency of the system, so that

the effect of said disturbance upon the oper- |
ation of the translating device by the trans- |

&

Figure 1

In the accompanying drawings—

parts of the apparatus are conventionally
and symbolically represented. Fig. 2 is a

a section of the same on the line , 2, of Fig.

2. Fig. 4 shows the construction of a man- |

vally operated circuit

closer for connecting
the wires ', 0’. L

~ Similar numbers and lett@rs im‘f reference |
indicate like parts. .

* The source of current which is grounded
may be any source, and is here represented
by the conventional symbol of a primary

battery. For convenience in identifying the

location of an abnormal disturbance on the

circuit, the conductors are herein considered |
- as 1 four sections, namely, wire ¢ and wire
0 which Include the line extending between

the stations, and wire ¢” and wire &’ at the
distant or local station. B -
Magnet B operates to open and close cir-

1s normally energized by the small current
on the circuit, and when deénergized it

It is the object of my invention and the |
same 1s so organized, that the abnormal dis- |
‘turbance aforesaid shall remedy itself by

Fig. 8 1s.

18 an electrical diagram wherein the various |

- ways connected to
~the battery. . _
Magnets H’ and H? operate through two

closes ecircuit through magnet C which in

. Patented Aug. 9, 1910.
~ Application filed November 12, 1906. Serial No. 342,961. . .

turn controls the opening and closing of the

line or metallic circuit. ~ S
~ Magnets D and E control the signal indi-

“cating mechanism at the central or home

station. Under normal conditions both op-

~erate simultaneously.  In case of an abnor-
- mal disturbance occurring on the circuit, one
~or the other operates in accordance with the

location of said disturbance. Magnets D, B

~and F are normally deénergized and of suffi-
~clently low resistance not to be operated by
- the normal current decreased by the high

resistance of magnet I.

‘Magnet F is a neutral wound rel&y.' l

When both of its coils are energized it does

‘not act, but becomes operative only when

one coll 1s energized. Its chief function is
to bring an additional resistance into the
line upon the occurrence of a ground, in or-

- der to avoid such a loss of current from bat-
tery to ground, as would not leave sufficient
-current to energize magnets D or £ when
signals are transmitted from the distant sta-

tion. | | ,
- Magnet G is a pole-changer, and operates
to keep the wire & at the local stafion al-

- successive steps to release the mechanism of

of current impulses. : S
- Magnet I has a coil of high resistance and
1s normally energized. ' When deénergized it

| operates to close certain circuits at the local

T will first describe the principal devices |
‘associated in the circuit.

]

b

lamps E’, D/,

_ ' _ - | normal signal lamp. which receives signals
cuit through magnet C. As here shown, it | '

‘station which, when the thermostat or hand
| actuated devices operate, convey currents to

magnets H’ H? to release the transmitter
wheel M. - | | o

“The means for automatically setting the
transmitter wheel M in operation may be
any suitably operated signal initiating in-

struments. In Fig. 4, I show a manually

operated device for the purpose, and in

Fig. 5, I have indicated thermostats located
{ between the local wires o', 8". =~

The indicating mechanism at the home or
central station is here embodied in the glow
', B’y O. Lamp O is the

from transmitter wheel M. Lamp B’ in-
dicdtes a break or a ground on the line.
Lamp F’ indicates a ground on either wire

lllllll

the non-grounded pole of
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o

¢ or b. TLamp D’ indicates a groimd on | connections which will be explained in de-

wire @. Lamp E’ indicates a ground on
wire b. '

Magnet J is a relay and repeats the sig- | o

nals given by lamp O to a third station.
Magnet K is in relay circuit with magnet

J and normally energized. When this cir- |

cuit is broken by magnet J, another local

circuit is closed at L to sound an alarm bell -

and make a record on a tape at said third

‘station. |

T will now trace the metallic line circuit.
The metallic. line circuit proceeds as fol-

lows: from battery, to magnet D, one coil

of magnet F, contact 18, switch lever of
magnet F, wire a, contact 21, to armature of
magnet G, wire @/, one pair of the brushes
onet H’ around the

the other pair of brushes controlled by cam
N, contact 19, magnet G, wire b, contact 17,

switch lever of magnet F, the other coil of |

magnet I, magnet E, contact 9, and magnet
B to battery. The normally open brushes

controlled by transmitter wheel M extend

respectively from wire ¢’ and wire ', and
when closed by wheel M bridge the circuit.
There are also the following connections:
A normally open conmection and_conirol-
ling switch at the home station.—This con-

battery to point 10. The magnet C controls
a: pivoted switch lever to establish contact
at either point 9 or point 10.

A normally open ground connection and
means for closing same at the local or dis-
tant station.—This connection proceeds from

- the pivot of switch lever controlled by mag-

40

45

 wire a, contact 18, the other coil of magnet |

50

net C, to magnet E, one coil of magnet I, |
contact 17, wire b, magnet G, contact 19, |

wire &’, and to one of the two contact

brushes controlled by wheel M. Said wheel

is grounded through its journal bearings at
G3. From the other of said brushes the
connection proceeds to wire a’, contact 21,

I', magnet D and battery. This ground

connection when the transmitter wheel 1s at

rest is normally open. When the wheel 1s
set in rotation by a wound spring or In

any other suitable way, it causes the brushes

to make and break contact in the usual man-

‘ner to intermittently open and close circuit
oround G*. By suitably constructing the

to
wheel to make certain definite makes and

‘breaks in the circuit, the device becomes a

. transmitter of signals from the distant to
' .the central station. - |

60

- invention 1t includes the ma
65

An indicating apparatus for the trans-

mitted signals—This may be of any suit- |
able construction capable of giving audible
or visible signals when impulses are trans- |

mitted. In the present embodiment of my
onets D, E, and

terminating at the break will
‘battery by wire @, to magnet D to one coil

_ | ‘net D to one coil of ma
‘the glow lamps controlled thereby through wire a, point 21 to brush of wheel M and to 130

tail hereatter.

- For signaling under normal condiigio'ns the
perator at the local or distant sfation may

| release the transmitter wheel M by means of

a manually controlled device, or the same
may be released by the agency of a ther-
mostat.

70

For the purpose of overcoming the effect

of an abnormal disturbance on the circut,

| such as is due to a break, a crossing or a
| oround, the following connections are also

provided :

Means actuated by abnormal disturbance

on the circuit for operating magnet C.—
Upon the occurrence of the disturbance, such

‘as a break, the magnet B becomes deéner-

oized, and the pivoted switch lever con-
trolled by said magnet being.retracted closes

contact at 2. This closes the following

path. From battery to Y, magnet C to
switch lever controlled by magnet F, point

6, contact 8, switch lever controlled by mag-

net K, contact 2, switch lever controlled by
magnet B, which lever is connected, at 1,

' back to battery. By reason of the deéner-

oizing of magnet B and the energizing ot
magnet C, two leads both proceeding from

| the non-grounded. pole of the battery be-

come established, through one of which, de-

- pending upon the location of the disturbance

in the line, circuit may be closed by- the
transmitter M to operate the associated sig-
nal indicating device. Thus assume the a,%—-
normal disturbance to be due to a break
occurring in wire-a or wire a’
ample, in the wire ¢). Two leads are then
established from the non-grounded pole of

the battery: one of them dead, because end-

ing at the break, the other live, because a
current may be closed through it to ground
G? by the transmitter M. The dead lead

roceed from

of magnet I to contact 18 and to break.
The live lead will proceed from battery to
Z, to contact 10 to wire & to magnet L, to
one coil of magnet F to contact 17, wire 0,
magnet G, point 19, wire &', brush of wheel
M and to ground G® when said wheel 1n ro-
tating closes circuit to ground. Hence, by

reason of the break in wire a, conditions are
| established whereby the magnets E and ¥

both -become responsive to signals from
transmitter M and correspondingly ‘control
the signal indicating means at the home or
central station. If, on the other hand, the

| break occurs in wire b or wire b’ (as, for

example, in wire b), then the dead lead
will proceed from battery to Z, to contact 10,
to wire b to magnet E to one coll of magnet
F to contact 17 and to break. The live lead
will proceed from battery to wire ¢ to mag-
onet | to contact 18,
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o7 ound: G3, when said wheel in rotating .
closes cireuit to ground. Hence, by reason
of the break mn wire 0 the magnet D re-
sponds to the signals from transmitter
M and correspondingly controls the signal
indicating means. .

If instead of being due to a break the

" abnormal disturbance ; 1s caused by a ground,

10

paired. by the grounding. and the other 18
a.llve as before As‘sume the ground to oc-
cur in wire @ or wire o’. The 1mpaired lead

1s then from battery to magnet D to one

15

20
- rotating closes circuit to ground. It is to be

coll of magnet I and thr ough resistance R’
to ground, and so back to groinded pole of

o battery. The live lead 1S from battery to Z,

to contact 10 to- wire & to magnet K to one
coil of magnet I to resistance R?, wire b,
magnet G, point 19, wire b’ brush of Wheel
M and to ground G‘"’ when said wheel in

- noted that this live lead 1s the same as that
" established when a similarly situated break

25
30

~connection 1 and 50 to battery.

~ances R’ R* are no longer shunted. The |
resistance R’ in the impaired lead cuts down

ocgcurs, Wlth these differences. The relay
magnet I¥ 1s no longer nqutral and as 1t
attracts its switch lever, circuit is broken at

the contacts 18, 17 and 6, and closed at 11.

The current path is then from battery to

magnet C, connection 7, contact 11, contact
12, switch lever of ma,gnet D to connection
4 to contact 2, switch lever of magnet B,
The resist-

the loss of current on that lead, SO that sufli-
glent current is caused to ﬂow n the live
lead to operate the mechanism.. The resist--

. ance R? in the live lead now performs no
~ function, but as it is very small campaled

. 40

- no harm.

to the whﬂle remstance on that lead 1t dees

Assume the .gmund: to oceur in wire b.

. The 1mpaired lead is then from battery to

' 7, contact 10, wire 0, magnet E to one coil

- 45

of magnet F o resmtance R? to ground, and

S0 back to grounded pole of battery. The

live Jead is from battery to wire @, magnet

D, -to one coil of ma,o’net I, resistance R/,

20

wire a, point 21, to brush of wheel M and

to ground (2, when said wheel in rotating

closes circuit. m oround. The resistance con-

. ditions are: the converse of those already
- stated. It is evident also that one of these

59

b, magnets D and E dre energized so that
“they cannot respond to impulses from wheel

65

‘the other the ma

leads, as before, includes the magnet D, and

onet I, and 'that current
being established throu&*h one of said .leads

actuates either the :maﬂ'net D or K, and
hence the mdlcatmg means assoc:mted Wltm
said magnet.

Tn the case of a cross between wire ¢ and

M. The magnet I at the local station being
deenerm:?ed closes contacts 15, 16, thus

grmmdmg wire &’ at GE As a consequem@

of the or ound at the battel,
nets D and B will fail. The fallmﬂ* of B,

as before, closes circuit through C,. 01:)9,111110‘

contact 9 and closing contact 10 thus form-

ing two parallel leads both 1mpaned to the

- " +*
[y
. 3 i |

and at G‘r"’ m‘lg- '

70 -

-extent of being tied togethel by the cross
between ¢ and 6. Une lead 1s from battery

to Z, to magnet D, one coil of magnet ¥,
then one lead instead of being dead is im-

cantact 18, wire a, over the cross to wire b -

magnet G contact 20, wire a’, to brush’ of

transmitter wheel M. The other lead pro-.

| ceeds from battery to Z, contact 10, magnet‘"- -
I5, one coll of magnet [ I’ contact 17 wire D,

magnet (x, contact 20, wire ¢" and the C;ame o

brush of wheel M.  When the transmitter
wheel 1s actuated:- the relays D, E and F
all respond 1n unison.

The 01rcu1t at the distant statlon includes
the wire o” and b’ and may be considered
as beginning at the switch lever of magn

G and ending at contact 19.. In this circuit,
by reason of the pole chanmng function of

magnet G, the ere. ¢’ is kept connected to

.the non-gr ounded pole of the battery.

The high resistance coil on magnet I re-

“duces the current on the whole circuit suffi-

ciently to. prévent the operation of magnet

| D, magnet £ and magnet H’, but not so
‘much as to prevent the efficient energizing |

of magnet B.

T will assume that there are to be several
points at the local station from which the
system may be set in operation, ‘either by
hand or automatlcally To this end in Fig.

1 I show the wires ¢’ and &’ in the form {)f

elliptical loops, the loop of &’ surrounding
the loop of 4’. Across these loops I show,

dlagrammatlcally a number of mrcult clos-
ing thermostats, or I may use a device such
a3 “shown in ]E‘w 4 and descrlbed herea,fter
1n detail. |

- When a crossmg
loops of @’ and b’; either by a thérmostat
or by the hand dewce magnet I 1s deéner-

-gized, thereby opening contact 15 and clos-

ing contacts 16 and 14. Current then  pro-
ceeds from switch lever of maﬁnet G to
point X, to magnet H’, loop {)f a’, and to
the circuit closer at the Crossing : and also

1n shunt from point X to contact 14, mag-
net H? and loop
“closer.
loop of b’, contact 16 to ground G2
energizes magnets- H” and H2 which, 1in the

of @ to the said circuit
Then through the circuit closer to

manner hereafter. descrlbed con‘tml the

mechanism of wheel M. The circuit closer
-15 now Opemted to break the cireunit on wire -
¢’ at the point of connection on said line.
- That deénergizes magnets H’ and H?, and

as g result the transmitter wheel 1is released

et «
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so that it can be rotated by its spring to

-send current 1mpulses over the line.

The above-described operation oi the ar‘L
of the czrcmt at the local station, mclugmg

_ eres @’ amd b’y applies to all mndltmns

130
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normal or abnormal on the part including
the wire ¢ and wire b. | |

The signal indicating means.—1 will now
describe 1n detail the means at the home or

“central station for indicating the impulses

- transmitted by wheel M.

The lamp O: This is controlled by mag-
nets D, I and F. 'The system being in nor-

- mal condition the first closing of circuit to

10

ground by wheel M, deénergizes magnet B,
which closes circuit through magnet C to
produce the parallel leads already described.
Magnets D, EE and F are then energized.

- The switch levers of D, E, F are thus oper-

15

- 20

‘back to local battery.

ated to close contact 26 at D, 25 at E, and
24 at . The local circuit here shown as
including an additional battery proceeds as
follows: from battery to switch lever of
magnet K, to contact 25, to lamp O and

Also from local bat-
tery to switch lever of magnet D, to con-

- tact 26, to lamp O and back to local battery.

25

Also from local battery, to switch lever of
magnet F, to contact 24, to lamp O and back
to local battery. Hence the current im-
pulses from wheel M vary the condition of

- the light of lamp O, conformably to said

impulses, and so produce a predetermined
visual signal. ' "

- The lamp B’ 1s controlled as follows:
Upon a break or ground occurring, magnet
B fails, as already described. Its switch

~ Jever closes contact 28. The circuit then

40

proceeds from local battery to switch lever
of magnet B, to contact 28, to lamp B’ and

‘back to local battery.

The lamp F’ is controlled as follows:

*~ Upon the occurrence of a ground on the line,

the magnet F becomes energized, as already
described, thus closing circuit at 23. The
circuit then proceeds from local battery to

~ switch lever of magnet F, to contact 28, to

45

50

59

lamp K’ and back to local battery. |
- The lamp D’ is controlled as follows: A
ground on line @ energizes magnet D and

closes contact at 27. The circuit then pro-

ceeds from. local battery to switch lever of
magnet D to contact 27, to lamp D’ and
back to local battery. I

The lamp E’ is controlled as follows: A

~ground on wire b energizes magnet E and

closes contact 29. The circuit proceeds
from local battery to switch lever of magnet
i to contact 29, to lamp E’ and back to
local battery. =~ = - i
‘T'he magnet J being bridged across lamp
O, repeats the impulses to magnet K at an-

 other station with which it is in local circuit

60

~a bell, and recorded by.any suitable auto-
‘matic device, as indicated in the drawing, |

1ncluding

station the signals are audibly produced by

- Kig. 1.

T have shown a duplicate,set of lamps and

another battery.. At said third

-

. circult between

~and %", connected to wires ¢’ and b

066,897

line circuit may be connected to the magmet
K so that both systems will send in signals
which will be rendered audible and record-
ed at one final station.

To prevent the respective switch levers of
magnets I}, I, I {from closing their final
stop contacts when energized by quick im-
pulses produced by wheel M, the movement
of said levers may be retarded by fans D>,

E? or If? on said levers.

¥ will now describe the transmitter at
the local station H’: -

H’" and H? are the actuating magnets hav-
ing armatures ¢® and a* which are pivoted
at 0° and 0*. The levers ¢* and o?, which
are attached to the armaturcs ¢®* and at,
carry the pawls d d and d" d’. These
pawls engage 1n the ratchet wheels ¢ and ¢’.
The wheels ¢ and ¢, and the lever %4 are
fastened rigidly to the shaft f. The train
of wheels ¢" ¢* and ¢® have an escapement 7
which 1s normally locked by the lever %, and
7 1s a stop which locks the movement when
¢" has made one revolution. The normally
open spring contacts & and A" are connect-
ed respectively to each member of the cir-
cuit, and when the transmitter wheel M is
revolved, are alternately closed and opened.
The normally closed spring contacts 7 and
(" and m” m? are operated by cam N to
automatically open both members of the
the transmitter and the
house circuit while the transmitter is run-

‘ning, so that any local circuit troubles can-

not affect the transmission of fire signals.
The knob and pointer » are for the purpose
of resetting the lever 2. When either of
the magnets H’ or H2, or both together, re-
celve an impulse of current, the ratchet
wheel ¢ will be moved one-tooth, thus plac-
ing the lever 2 in the position shown by
dotted lines 4", and when either H’ or H*,
or both, become deénergized, the ratchet
wheel ¢ will be moved another tooth, which
places the lever % in the position shown by
dotted lme A2 thus unlocking the escape-
ment ¢, and allowing the movement to trans-
mit the alarm by wheel M and sprin,gs /e

re-
spectively. '

Fig. 4 shows an actuating device for man-
ually closing circuit across wires o/, b/, in
which the terminals of wire &’ connect to
springs f° and ¢® through lever R. The
wire 0" is attached to the spring ¢° and
continues on without opening the circuit.

. The operation of pulling down the hook of

lever R first establishes the cross between f°

e’ and g% and when the lever is pulled all

the way down to meet stop s, the cross is
broken and a break in. wire a” is opened be-
tween f° and é&5.

I claim: '. -

1. The combination of a normally ground-

66 magnet J, to indicate that another main | ed current source, a normally closed line cir-
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cuit, 2 mormally open connection from the
non-grounded pole of said source, a switch
for opening the line circuit and closing said

connection, a ground connection from line

located between said switch and said non-
grounded pole, means for controlling circuit

to sald ground connection, means actuated |

by an abnormal disturbance of electrical
conditions on the circuit for operating said
switch and signal indicating devices In cir-
cuit respectively located on opposite sides of

sald ground connection : said disturbance op-

erating said switch to close said first named

- normally open connection and break said line

circutt, and’ thereby establishing .a current
path around said disturbance to said ground
connection, so that thereafter the subse-

‘quent controlling of circuit to said ground
connection by said controlling means shall

operate the indicating device in said current
path. - |

~ grounded at one pole, a metallic circuit nor-

25

30
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~actuate said indicating means.

mally energized by said source,.a ground
connection foi said circuit, a circuit closer
in said ground connection, a translating de-

vice controlled by said ecircuit closer, and
means operated by an abnormal disturbance
of electrical conditions on the ecircuit for
automatically neutralizing the effect of said

~disturbance upon the operation of said

translating device by said cireult closer.

3. The combination of a grounded source

of current, a line circuit, signal indicating
means, means actuated upon the occurrence
of a ground on the line and by said ground
tor establishing current leads from the non-
grounded pole of the source of current, one

of said leads being connected through

ground back to battery, and a transmitter
operating through the other of said leads to

of current, a line circuit, signal indicating
means, means actuated upon the occurrénce

~of a ground on the line and by said ground
for establishing current leads from the non-

grounded pole of the source of current,
both of said leads being connected through

ground back to battery, and' a transmitter
‘operating through one of said leads to actu-

ate sald indicating means.

5. The combination of a grounded source
-of current, a line circuit, signal indicating
mears, means actuated upon the occurrence
of a crossing in the line and by said. cross-

ing for establishing current leads from the

non-grounded pole of the source of current

to the crossing, and a transmitter operating

through said leads to actuate said indicating |

means. N . S
6. The combination of a grounded source
of current, a line circuit, signal indicating

means, means actuated upon the occurrence

oA

2. The combination of a source of current:

4. The combination of a grounded source |

_ 5

of a crossing in the line and by said crossing
for establishing current leads from the non-
grounded pole of the source of current, and.

65

a' transmitter for sending current impulses

- through said leads to actuate said indicating
| 70

means. - - T .
(. The combination of a source of current,

a lime circuit, signal indicating means, sig-
‘nal transmitting means located at a dis
‘statlon, means operated by an abnormal dis-
turbance of electrical conditions on the cir-
cuit for. automatically restoring the elec-

at a distant

trical relations between said transmitting

and receiving means- changed by said dis-

turbance, and, at said distant station, a pole-
changer for keeping the live leads of said
current connected with the non-grounded
pole of said current source. '

3. The combination of a source of current
grounded at one pole, a normally closed me-
tallic circuit including said source, a trans-

lating device in said circuit, a ground con-

nection from said circuit, a‘ transmitter in
sald ground connection, and means operated
by an abnormal disturbance in the electrical

conditions on sald circuit for establishing a

new current lead around the disturbance

point and from the non-grounded pole of said
source to said transmitter, - v

70

80

86

90

9. The combination of a source of current

grounded at one pole, a normally closed me-

lating device in said circuit, a second trans-
lating device, a ground connection from said
circuit, a transmitter in said ground con-
nection, and means operated by an abnormal
disturbance in the electrical conditions on

sald circuit for establishing a new current

lead including said second translating de-

vice around the disturbance point and from

95
tallic circuit including said source, a trans-

the non-grounded pole of said source to said .

transmitter. - -
10. The combination of a source of cur-

rent grounded at one pole, a normally closed

metallic circuit including said source, a trans-

lating device in said circuit, a ground con-

nection from said circuit, a transmitter in

| saxd ground connection, a normally open
‘shunt across sard metallic circuit, and means'

operated by an abnormal disturbance in the

electrical conditions on said metallic circuit

for opening said metallic circuit and closing
circuit through said shunt from the non-

grounded pole of said source to said trans-

mitter. I o
11. The combination of a source of cur-

‘rent, a metallic circult ‘normally energized

thereby, a plurality of translating devices,
and means operated by an abnormal dis-

turbance of electrical conditions on the cir- |
i cuit for establishing current leads including

sald translating devices and for selectively
controlling said translating devices to 1ndi-
cate the character of said disturbance.

.J.
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19. The combihation of 4 sourcé 6f cur- ling’ sa1d indicating (iewcesi Selechveiy to

ient, a metallic circuit normally energized | indicate the character of the disturbance; 10
thereby, a. transmitter, a translating device Signed by me at New York city this tenth
~ controlled by said transmitter, a plurality | day of November, 1906.
5 of abnormal disturbance indicating devices, JOHN C. FRANCIS.
- and means operated by an abnormal dis- Witnesses: |
turbance of electrical conditions on the cir- Samorr. W. Barcy,
euit for establishing current leads comtrol- | -  Huem H. Senior. .




	Drawings
	Front Page
	Specification
	Claims

