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T all whom. it may concern:
Be it known that I, CHARLES L. CLARKE,
a citizen of the United States, residing in East

Orange, in the county of Lssex and State of-

.5 New Jersey, have invented certain new and
_useful Improvementsin Indicating A pparatus,
. of which the following is a specification.
_ The invention relates fo the class of appa-
ratus employed for indicating undue varia-
10 tions in the expenditure of various forces—
such, for instance, as gas and water pressurcs,
heat, &c. - T e
The object of the invention is'to provide
means for giving an indication when the maxi-

15, mum or minimam limit is reached, and caus- |

liable manner. S
The invention consists in applying to a eir-
cuit-closing point adapted to be moved in one
2c direction or -the other by variations in the
force or pressure to be limited two contact-
points which are adjustable in their positions
with reference, to the cireunit-closing point.
Two conductors leading therefrom respect-
25 ively include electro-magiiets adapted to com-

ing an alarm to besounded in'a convenient re-

plete permanent shunt-cireuits around the:
points, and other electro-magnets adapted to.

respectively operate devices for ‘indicating

whether -the force is in excess or at a mini-

© 30 -mum. Theseindicating-devices when operated
serve to close a circuit through an alarm-bell
or other audible signaling device, and at the
same time to divert the current of the battery
‘from the primary eircuit-controlling:device.
35 . The accompanying drawing is’ a diagram
illustrating the general organization of the
apparatus. - e o
Referring'to the figure, C represents an arm
capable of moviug in one direction or the op-
40 positeunder the influence of variations in tem-
perature, the- height of water in a reservoir,

oranyother similar variable quantities. The:

arm C carries two circuit-closing points, ¢.c.
Two contact-arms, ¢’ and ', are applied to the
45 armC, and are adjustable toward and from

the same. They respectively. carry. contact- -

points'¢’ and ¢ The arm Cis connected by
- aconductor, 1, with the earth at G’. - The arm

(* issconnected by conductor 2 through the-
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coils of an eleetro-magnet, A’, with the main 30
line L. - Thearm C' is counected by conductor
3 through the coils of an eléetro-magnet, A’
with the main line I2. The electro-magnet .
A’ is provided with an armature, &, whieh
nor:ally rests against back contact-stop, ¥'; 55°
bat when the magnet is vitalized the armature
is drawn against the front stop, @.. The stop
d'is connected by conductor 4 with conductor
2 ata point, 5. The armatnre ¢’ is connected
by a econductor, 6, with the conduetor 1, lead- 60
ing from the arm C. "When, therefore, the
eleetro-magnet A’ is vitalized,a shunt-cireuit,
is established around the pointscand¢’,through
whiel the cireuit is first elosed, and the elec-
tro-magnet remains vitalized even though the 65
contact-points beseparated. ~ For the purpose
of preventing a current of unnceessary strength
from tiaversing the more delicate points ¢ ¢
a resistance, IV, is included-in the conductor2
between the point 5 and the arm. C. : 7¢
The electro-magnet A* is provided with an
armature, «’, and -stops ¥’ and &, sinmilar to
electro-magnet A’. 'The stop @ is connected
by a conductor, 7, with the conductor 3 ata
point, 8, and the armature ¢’ is connected by 75°
a conductor, 9, with the conductor 6. When,
therefare, the electro-magnet A’ is vitalized
by contact of the point ¢ with the point ¢, a
shunt-circuit is closed around these points.
A resistance, R, is inserted in the conductor 8o
3 for the same purpose as resistance R’ in the
conductor 2. = The main line L' leads at a dis-
tant station through an electro-magnet, I,
and the line I? through the magnet E’. The
conductors 11 and 12, leading from these mag-.8¢
nets, unite with a conduetor, 13, leading from
one pole of a battery, O. The other pole of
“this bagtery is connected by a conductor, 15,
with the earth at G*. The .electro-magnet E'
is provided with an armature, ¢, which is go
normally engaged by a latch upon an annun-
ciator-drop, #. The latch and the end of the
| armatare havebeveled contact-surfaces, which,
‘while they serve to hold the annunciator-drop
in its normal position so long -as the electro- g5
“magnet-is not vitalized, will, however, release
the drop when the armature is attracted by the,

eleetro-magnet. The annunciator-drop, when
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thus released, gives a visual signal, serving to

indicate the presence of the earreits n pon the

line I/, and thus to direct attention to the fact
that one limit—say the maximuin-—is reached
by.the foree to which.the apparatus is ap-
A is in like man-
ner equipped with an’ armabure, &, a latch,
J” an annuanciator-drop, 72, operating in the
same.manner under the influence of eurrents
over the line I} for the purpose of giving an
aundible signal when either deviee is operated.

Hach drop is provided with a Jbair of contact-

points, as shown at m’and n” and m? w’, respect.

_ively., The point w/ is normally away from -

the point «, but the weight of the drop &,
which falls against it when released, will press

the arin, carrying the -point m’ againat ‘the.

point »'. In a like manner the point ' is
pressed against the point #* by the drop B2
The points»’ and i are respectively connected
by conductors 16 and 17 with the conduetor
are connected bythe
conductor 18 throngh an electro-magnetic bell,
When, therefore,
the contaet-ypoints of either pair touch each
other, a eirenit will be elosed through the bell
and an audibie signal given.
able in some instances that the eirenit of the
main line should be interrupted i mmediately
after the annuntiator-d rop has been actnated

-and the cireait through the bell alone shonld

remain completed, the cireuit may be arranged
as‘indicated in “dotted lines, to he normally
completed through the drop A’
tire ¢, the section of the conductof 13 between

~the points 2L and 22, from which the dottod

40
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conductors 19 and 20 lead, being removed. Tt
is not always essential that the bell-cireait 18
be employed, but a hell may be included in
conductor 13, asindicated indotted lines at M,
its eircuit being through the mainline I or [.2
Theclectro-magnets A”and A*would then pref-
erably be constrneted sufficiently slow to pre-
vent their armatures from falling away by rea-
sonof theshort interruptions due to thevibra.
tion of the armature of the bell-magnet,
" 1 claim as my invention—- .

1. The combination, with a cirenit-control-
ling device operated by variations of foree or
pressure, of two cireuits, the one or the other

As it is desjr-

and the arma-’
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of which is completed accordingly as a maxi-

mum or minimuam. limit is reached, two elee-
tro-magnets respectively included in said cir-

cuits, shunt-cirenits aroand said circuit-con- "

trolling device operated by said electro-mag-
nets, respectively,two annuneciator devices re-
speetively operated by currents through said
cireuits, asignaling device, and a cireuit there-
througli completed by the operation of either
of said annunciator devices. o ’

2. The combination of a circuit-¢losing de-
viee consisting of an arin movable between two
limits, contact-points at said limits, two mair
linesleading from said contact-points, respeet-
ively, to one pole of a battery, the other pole

-of whieh is eonnected with the eirguit-closing

arm, two electro-magnets included in cach of
said lines, one of said electro-magnetsin each
of said lines serving when operated toclose a
shunt-cirenjt aronnd the cireuit - congrolling
device, and'the other to operate a correspond-
ing annunciator device, substantially as_de-
seribed, ' : . .

3. The combination, substantially as herein-
before set forth, with'a device responding to
variations in a variable quantity, of two eir-
cuits, the one or the other of which is closed
abthe limit of thé variations in a correspond-

ifig direetion, two indiecating devices, respect-

ively included in said ¢ireuits, an andible sig-
naling deviee, and means for closing a eireuib
through the same by the operation of either
indicating device., =~ - SRR

4. The combination, substantially as here-
inbefore set forth, of a movable cirenit-con-
troller, two main lines, through ‘one or the
other of which a cireuit is completed ab prede-
termined points in the movement of said eir-
enit-controller, an annunciator in each ci reuit,
a local eirenit closed by the aection of either
annunciator, and an alarm device included in
the loeal cirenit. o .

‘In testimony whereof T have hereunto sab-
seribed my name this 126h day of May, A, D.
1586, o

CITAS. L. CLARKE. °.

Witnesses: \
JAROLINE B, DAVIDSON,
CHARLES A. TERRY.
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