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o all wiom it may concern:

Be it known that I, Joun J. GurGAN, of
Newark, in the county of lissex and State of
New Jersey, have invented an Iinprovement

5 in Magnetic Indicators, of which the following
is a specification.

This invention is especially adapted as. a
liguid-ievel indieator for steam and other
boilers, whereby an indication or an alarm can
be given when the liquid is cither too high or
too low. ' : »

In my application No. 195,310, filed March
15, 1386, patented Angust 17, 1886, No. 347,589,
I have shown a float formed of or containing
magnetic material, and acting in connection
with & magnet and an clectrie-cireuit- con-
troller., My present invention isa division or
selection from said application of a separable
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feature and a modification of and improve- -

20 ment upon the deviees of the aforesaid appli-
cation. 1 make use of a pivoted armature,

which is influenced by changes in the mag-
netic field due to the movement of floating
magnetie material, and such armature becomes
an indication of the liquid level, or it acts asa
circuit closer or breaker to givean indication
or alarm at a greater or less distance from the
apparatus. "When the armature is pivoted
and exposed to equal and opposite magnetic
attractions to bring it back to a normal posi-
tion, it can be balanced and held by the mag-
netic action alone, and on vessels and in places
where the apparatus is subject to motion there
will not be any false movement of thearmature.

In the drawings, Figure 1represents my im-
provement with a horseshoc-magnet, with the
tube containing the liquid at the ends of the
poles. TFig. 2 is a similar view with the tube
at the side of the poles. TFig. 3 is a planview
of the device shownin Fig. 2. Figs. 4 and §
represent modifications of the apparatus with
straight-bar magnets, and Fig. 6 shows a modi-
fication of the horseshoe-magnet with the
armature swinging in the line of and betwcen
the poles. . : :

The magnet N S is ¢ither a permanent mag-
net or an ‘electro-magnet, and it is shown in
the form of a horseshoe in Iigs. 1, 2, 3, and 6,
-and as astraight bar in Figs, 4and b. 1t may
%0 be of any desired shape.

The armature A is pivoted at 2, and it is
preferably placed in such a relation to the

25

30

35

40

45

Sorial No.207,256. (No model)

magnet N S that the magnetism will hold it in
a definite position, and if swung from this
position by the hand or otherwise the magnet- 55
ism will return it to the normal position. .
This armature may be ol soft iron or other
material capable of being magnetized by in-
duction from the magnet N S, or it may be
permanently magnetized, similar to a com- 6o
pass-needle.  In Figs. 1, 2, 3, and 6 the arma-
ture is represented as composed entirely of
~magnetic material. In the form shown in
Figs. 4 and 5 the end portions of thearmature
may be of magnetic material, and the middle 65
portions of brass or other non-magnetic ma-
terial. . -
T represents a tube or vessel of glass or other
“snitable material, within which the water or
other liquid may rise or fall. 'When thisis 7o
used in connection with a steam or othér hoiler,
the top and bottom end of such tube are to be
connected to the said boileras usual. 'Within
this tube T is a float, I?, of suitable form, and
preferably of thin sheet-iron or other magnetic 75
material, or it may be of other material and
contain magnetic material, and this float is
preferably clliptical at theends, andin thetube
I there are preferably one or more stops, 8,
of wire or other non-magnetic material, topre- 8o
vent the float I descending entirely below the
magnetic field in case of sudden withdrawal
of the lignid, or asceuding too high by the
addition of water. -
1t will now be understood that the proxim- 85
ity of the float I’ to onc or the other of the
magnet-poles will disturb the magnetic field,
80 as to defleet the armature A in one diree-
tion or the other, and I make use of this de-
flection to give a visual or other signal or go
alarm, aceording to the circumstances under
which the same may be used. - It is generally .
preferable to make use of the armature A as
a circuit closer or breaker, and to introduce
into that circuit an alarm——such, for instance, g4
as a repeating-bell, (indicated at G;) but any
suitable eleetric device may be employed. [
have represented a battery at 13 and the cir-
enit-wires 4 and 5 as leading to the alarm, and
terminating, respeectively, at the pivot 2 and 100
contact 8. _
Upon reference to Fig. 1 it will be under-
stood that the induced magnetism in the float
F from the pole N will attract the armature
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and separate the same from the contact 8. If
now the level of the water is lowered so that
the float B is opposite to the pole 8, thelower
end of .the armature A will be attracted and
the circuit closed through 8 to give an alarm.
The same effects will be prodnced when the
parts are arranged in the manner shown in
Figs. 2 and 3, and this form is preferable, be-
cause the parts are all connected with the
magnet, and the magnet can be placed directly
against the side of the tube T.

The arrangements of devicesshown in Figs,
4 and 5 correspond generally with those shown
in Figs. 1.and 2; but with the bar-magnet the
pivot 2 should be opposite to the end of one
pole, or directly upon that pole, as in Fig. 5,
and the magnetic material should be only at
the ends of the armature; and it is preferable
to make the float I sufficiently long for one
end to be opposite the pole of the magnet and
the other end opposite the magnetic material
at'one end of the armature, so that this float at-
tracts the armature end to which it is adjacent,
in consequence of the induced magnetism sep
up in the magnetie field, and thereby the cir-
cuit is opened or closed, according to the po-
sition of the float. '

I have found that when the pivot of the ar-
mature is behind the face of the magnet pole
or poles, as seen in IMigs. 2 and 6, the magnet-
ism alone will bring the armature back to a
normal position pdrallel to the poles when the
magnetism is not disturbed; hence this form
is especially adapted to water-indicators for
marine hoilers, because the armature will only
respond to force that disturbs the magnetic
field. : .

The armature may be placed between the
poles of the horseshoe-magnet with the same
effect as last named. This is shown in Fig. 6.

When there are two cireunit-closing devices
and two alarms, as shown in Fig, 2, the im-
provement is adapted to give a high-water
alarm or a low-water alarm. ‘When the float
is equidistant between the two circnit-closing
devices, neither end will be acted upon by the
magnetisin, The distance between the mag-
net-poles should be greater than the length of
the tloat.

I claim as my invention—

1. The combination, in a liquid-level indi-
cator, of a float containing magnetic material,
a horseshoe-magnet with its poles adjacent to
the path in which thc float deseends, and an
armature acted upon by the magnetism when
the float is near either pole of the magnet,
substantially as set forth. '

2. The combination,with the tubeand a float
therein eontaining magnetic material, of a
magnet adjacent to the tube, an armature upon 6o
the same side of the tube ag the magnet, anda °
citeuit closed by the armature, and an indi-
cating device, substantially as specified.

3. The combination, with. a float having
magnetic material and a magnet, of a pivoted 65
polarized armature and an electric circuit and
cireuit-controlling device, substantially as set
forth. -

4. The combination, with the liquid-holding
tube and a float therein having magnetic ma- 70
terial, of a magnet outside said tube and adja-
cent thereto and an armature pivoted behind
the -face of the pole of said magnet, and an
electric circuit and cireuit-controlling devices,
substantially as set forth. ! 75

b.. The combination, with the tubeand a float

therein containing magnetic material, of a

- magnet with the sides of the poles adjacent to

the tube,an armature pivoted to a support on
the magnet, and a circuit that is closed by the 8o
movement of the armature, and an indicating
or alarm apparatus, substantially as specified.

6. The combination, in a liquid-level-indi-
cating apparatus, of a float containing mag-
netic material, a magnet adjacent thereto, and § 5
an armature upon & support connected with
the magnet, and an electrie cirenit and cirenit-
controller, substantially as set forth.

7. The combination, in a liguid level indi-.
cator, of a float containing magnetic material, go
a magnet adjacent thereto, a two-ended arma-
ture, and two circuit-closing devices,whereby
an alarm or indication is given when the float
is in either one of two positions, as set forth.

8. The combination, in a liquid-level indi- 95
cator, of a magnet, a float containing mag-
netic material, and one or more stops to limit
the movement of the float, substantially asset
forth. »

9. The eombination, in a liqnid-level indi- 100
cator, of a float containing magnetie material,
a horseshoe-magnet adjacent to such float, an
armature within the field of the magnet, an
indicating device, an electric circuit to the
same, and a circuit-controlling device, sub- 105
stantially as set forth. .

Signed by me this 2d day of July, A. D. 1886.

JOHN J. GHEGAN.
Witnesses:

GEO0. T. PINCENEY, .
WiLLiaMm G. Morr.



