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To all whom it may concern.:

Be it known that I, Joun J. GrinGaw, a citi-
zen of the United States, and a resident of New-
ark, in the county of Tissex and State of New
Jersey, have invented certain new and useful
Improvements in Antomatic Electrie Liquid-
Level Indicators and Controllers Particalarly
Adapted to Steam - Boiler Water-Gages, of
which the following is a complete, clear, and
exact description, setting forth in general and
in detail my invention. '

This invention relates to an electrical deviee
for automatically retaining water in a steam-
boiler or other liquid-receptacle at an approxi-
mately-constant level, and to an eleetric alarm
which will give warning when the liquid
reaches o predetermined level.

My invention consists, ehiefly, of an autlo-
matie liguid-level indieator in which a {loat is
employed provided with magnetic material, in
combination with a maguetic cirenit-control-
ling device. .

15 also consists of subordinate features used
in combination with the above device.

My invention as applied to steam-boilers,
with the usual attachments, is illnstrated in
theaccompanying drawings, in which the tube
containing the float and the boiler are shown
partly in cross-section. The floatis represent-
ed as resting upon the water within the tube
and above the magnetie cirenit-controlling de-
vice. Dotted lines indieate the position oceu-
pied by the float when it causes the control:
ling deviees to operate.

The deviee illnstrated embodying my inven-
tion consists of a steam-boiler, X, and pump
A, the usnal water-gage tube, B, communicai-
ing with the water € and steam 13, PThis tube
may be made of brass or other non-magnetic
material,

Erepresents a float, composed of or provided
with magnetic material, and adapted to rest
upon the surface of the water within the tube B.

IFand G are electric cirenits. The cirenit ¥
coutainsan eleetro-magnetic device, whose core
H has an operative conneetion with the valve-
lever Lupon the pipe J, leading to the pump A,
by means of the connecting-picee K. The cir-
cuit G includes an electric signal, I, and eacl
cirenitis provided with an automatic magnetic
confrolling device, whereby it is opened and
closed. These controliing deviees consist of a

movable piece of magnetic material, G, placed
adjacent to the tube 13, and provided with con-
tact-points U, and a spring, V, or other suitable
retractile deviee, and 2 permanent magnet, N
S, or an electro-magnet, B, also adjacent to
but on a different side of the tabe. When
by change of level of the liguid within the tube
the lloat is caused to approach the magnetic
cirenit-controller, it increases the attractive
power between the permanent magnet and the
movable piece O of magnetic material, which,
by proper adjustment of the retractile device
V, produces motion insaid imovable piece, and
when by the same canse the floak recedes [rom
the magnetic eirvcuit-controller the attractive
poser between the parts thereof returas to its
normal state, which is less than that of the re-
tractile device. Themovablepicce of magnetie
material is thereupon withdrawn {rom the po-
sition occupied wiien the greajer foree acted
upon it.  It1is obvious that the mobion thus
given to the eireuit-econtroller can be used for
opening or closing electrie cirenits containing
bells or other electrie devices.

By reference to the drawings it will be seen
that when the cireuit ¥ beeomes closed by the
change ol the Iovel of the lignid bringing the
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float in proximity to the clreuit-controller of So

said eirenif, the eleetro-magnet 13 will open
the valve 8, and the pump A will thereapon
operate and pump more water into the boiler,
which will cause the {loat to rise and recede
from the magnetic circuit, and the civeunip-con-
troller will thereupon assume its normal posi-
tion. If by any accident any part of the ap-
paratus gets out of order and the water sinks
to a very low level, then a similar operation
will take place at the devies located at D, but
instead ol setting the pump working (which
wmay be the part ont of order) it closes a eir-
cuit which contains an clectric bell, T, or other
signal, in order to give warning thab some-
thing is wrong.

The invention is not limited to the precise
construction herein described, as it is evident
that many modifications may be made therein
without departing from the spirit of the inven-
tion—as, for instance, an electro-magnet, M,
in a constantly-closed eircuil way be sabsti-
tuted for the permanent one.

Having now siated the title, ohject, and na-
ture of the said invention, its proctieni reali-
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zation by reference tothe accompanying draw-
ings, and having particularly ascertained the
manner in which the same operates to accom-
plish the said object, what I claim as new, and
wish to secure by Letters Patent, is—

Inaliquid-level-indicating device, a float
prov1ded with magnetic materlal in combina-
tion with a mfwnetlc cireunit- controlluw de-
vice, subsfnntlmlly as deseribed.

2. In a liquid-level indicator, the combina-
tion of a float in said indicator, an automatic
circuit-controlling device influenced by said
float, and consisting of a pivoted magnetic Bar
on one side of the float and provided with cir-
cuit-closing contact-points and a permanent
magnet upon the other side of the float, sub-
stantially as and for the purpose deseribed.

3. The combination, with electrie control-
ling and alarm devices, of an automatic-oper-
ating device consisting of a float provided with
magnetic material, and adjacent devices con-
gisting of a permanent magnet and a movable
magnetic bar, and having operating connec-
tion with the circuit which contains said elec-
triec controlling and alarm devices, substan-
tially as described.

4. In a liquid-level indicator, the combina-
tion of a tube connected with the mainliquid-
receptacle, a float of magnetic material in said
tube, an_electric circuit containing suitable
translating devices, and a cireuit-closer in said
circuit consisting of a pivoted magnetic bar

" having a suitable retractile device, substan-

35

tially as described.

5. In aliquid-level indicator, the comblna
tion of a float in the indicator mrrymw mag-
netic material, an electric cirenit containing an
electric signal, and an automatic’ ¢ircuit-con-

trolling device under theinfinence of said float,
and consmtmg of a pivoted magnetic bar, w1th
suitable circuit-closing conbacb points upon
one side of the float and a permanent magnet
upon the other side of the float, said float be-
ing between the circuit-closer and said per-
manent magnet when the water reaches the
proper 1eve] substantially as described.

6. Ina llqmd level indicator, the combina-
tion of a pump, an indicator-tube connected
with the liquid-receptacle, a float provided
with magnetic material in said indieator, two
electric cireunits,the first containing an electro-
magnetic device whose c¢ore has an operating
conuection with a valve in a pipe leading to
said pump, and the second containing an elec-
tric signal, and two automatic magnetic cir-
cuit-controlling devices under the influence of
said float and located in said cireuit, substan-
tially as described.

7. The combination, in a liguid-level indi-
cator, of asteam-boiler, X, pump A, the usual
water-gage tube, B, commumcatnw with the
water and steam, a float, E, pr ovided with
magnetic mater xal cucmt controllmd devices,
such as described', and electric circuits, one
containing an electro-magnetic device having
a core which operates a valve in the pipe lead-
ing from the puinp to theboiler, and the other
containing an electric signal, all arranged and
adapted to operate, substantially.as described.

Intestimony whereof I have hereunto signed
my name, in the presence of two subseribing
thnesses, this 6th day of March, 1886.

JOHN J. GHEGAN.

Witnesses:

EDWARD P. THOMPSON,
PETER B. VERMILYA.
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