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To all whom 1t may conce: = .
Be it k-own that 1, RAOUL Josepr NaULT,
a citizen of the United States, residing at

Malden, 1n the county of Middlesex and
State of Massachusetts, have invented a new

and useful Water- Gage of which the fol-

lowing 1s a specification.

- This invention relates to 1mprovements 1n
water gages and the object of the invention
1s to provide a simple and efficient device by
the use of which the level of water in 2

steam boiler or similar vessel will be indi-

cated with certainty and whereby an alarm
will be sounded whenever the water level 1s
abnormally high or abnormally low.

One object of the invention is to provide

an apparatus of the stated character which
may be advantageously utilized at a point
‘lbOVE or below the boiler so that 1t may be
located 1n a room above or below the build-
ing or immediately adjacent thereto, as cir-
cumstances may demand.

The invention seeks further to prwlde 2
device In which the indigator will be sus-

tained 1n iree suspension so as to be very

sensitive and respond mstantly to varla,tlons
in the water level. -

The invention seeks further to improve

of water” level indicating devices, and all
these objects are attained in the usé of the

~device . 1llustrated in the accomp&nymg |
“drawings. -

The invention consists i~ certain novel
features of the same which will be herein-
after first fully described and then more
particularly pointed out in the appended
claims.

In the accompanying dra,wmgs,—Tlo'ure
1 1s an elevation of my improved water
gage. Fig. 2 1s an enlarged vertical section

of the mdmatmg chamber and the elements '

mounted 1n and on the same. Fig. 3 is an

enlarged vertical section of the float cham- |

ber. Fig. 4 is a horizontal section through
the indicator chamber with some parts
omitted. F1g. 51s a detail central vertical

section taken at mght angles to the plane ot
Fig. 2.

In carrying out my mventlon T employ

a float chamber or cylindrical body 1 pro-
vided, near its opposite ends, with threaded
openings 2 adapted to receive the ends of
the pipes 3 Wthh extend to the boiler so as
to establish communication between the float
chamber and the boiler whereby the water

the construction.and operation

and 1n Kig.

‘engineer,

 in the boiler may freely enter the float cham-

ber and reach the same level 1n said cham-
ber that it has in the boiler. An ordinary
water tube 4 may be secured upon the float
chamber, as shown in Fig. 4, and for this
purpose the body 1 1is pr0v1ded with
threaded openings 5, as will be readily un-
derstood. The ends of the float chamber are

closed by caps or heads 6, one of which is
provided with a small central threaded open-

60

85

Ing 7 adapted to receive a pet cock 8 where-

by the mterior of the chamber may be kept
clear and the reading through the water
tube 4 facﬂltated The chamber may, if so

desired, be equipped with the usual gage

cocks 9. The hea,d 6 at the end opposite the

70

pet cock is provided with a threaded open-
ing 10 1n which I secure the end of an ex-

tensmn tube 11 which is carried to or se-.
cured in one end ‘of the indicating body or

75

chamber, as will be presently more particu-

larly set forth. Within the float chamber or
body 1, I provide a float 12 which may be
of any deswed form and 1s equipped with

nipples 13 in which the ends of rods 14 are

80

secured, the said rods extendmg through the

extensmn tube 11 and mto
chamber, ’

In the particular structure shown in the.
drawings, I have shown the indicator cham--
| ber 15 as arranged above the float chamber,
1 have shown the extension tube

11 as being very short, whereby the indicator

'is brought close to the float’ chamber and

this arrangement 1is especially deswa,ble upon

the mdlca,tm o
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automobiles and motor boats and in similar

uses. The extension or connecting tube 11,
however, may be of any desired length so

that the mdlcator may be located in a room
position of the

above the boiler room, or the

95

parts may be reversed and the float chamber

arranged at or near the upper end of a
vertical boiler where the water tube could
not be easily observed and the indicator dis-

100

posed near the lower end of the boiler at a -

point where it may be easily

In the followmg

descrlptwn,
therefore, the terms “upper”

and “lower”

| are not to be construed as 11m1tat10ns,’“but

are merely terms of convenience for refer-
ring to the parts as the} are 1llustrated in
the drawings. -

Upon the upper end of the extensmn tube

11, T secure a coupling or cap 16 of non-

magnetlc metal, and in the upper side or

end of the said couplmg I secure the lower

seen by the
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ends of a pair of parallel tubes 17 which are
constructed of some diamagnetic material
which will withstand high pressure without
requiring thick walls. The upper ends of

. these tubes are open and are secured in a

10

coupling 18, 'similar in all respects to the
coupling 16, whereby continuous communi-
cation between the two couplings is estab-

lished. The upper coupling 18 is preferably
fitted with a pet cock 19 i1n order that im-

purities which may tend to collect within the

 tubes may be blown out so that the indi-

15

20

25

30

35

cator chamber will be kept clear. The tubes

17 will be of various lengths according to

the capacity of the boiler to which the de-
vice 1s applied, and within the tubes, at cor-
responding points of the lengths of the

same, I provide the freely movable blocks
or shoes 20 of soft iron which are secured

to the upper ends of the rods or wires 14 and
constitute armatures for a plurality of per-

manent horse shoe magnets 21 which are

disposed in rear of the tubes and have
their ends arranged at opposite sides of the
tubes, as shown most clearly in Fig. 4.

Soft iron strips 22 are secured to the ends
. of these magnets and fit against the tubes,
. as shown clearly in Figs. 2 and 4, the said
“soft iron strips constituting pole pieces for

the several magnets, as will be readily
understood. - Between the two tubes 17 I
provide a small light soft iron ball or float

23 which 1s held between the two blocks or

shoes 20 constituting movable armatures for
the magnets, and is unsupported except by
the magnetic flux between the armatures.

- It will be readily understood that the float
- 12 will rise or fall as the water lever rises

40

or falls and that the armatures 20, being
connected with the float, by the wires or
rods 14, will necessarily follow the move-
ments of the float. The magnets being per-

- manént, there will be a constant flux be-

45

~ rise or fall as the said armatures rise or fall.

tween the armatures which will act equally
in -opposite. directions upon the indicator
tloat 23 so that the said float will necessarily

* The level of the water in the boiler will

50

thus be positively indicated at all times by
an indicator which is in a state of free sus-
pension so that it will be very sensitive and

- respond 1nstantly to variations in the water

. -Against the tubes 17, and in front and in

55

level, - f

rear of the same, I provide glass plates 24
and 25 which are held to the tubes by frames

26 having central- vertical slots 27 through

- which the indicator float may be observed.

60

- 65 interfere with its successful operation. The |

These frames are secured to the upper and
under sides, respectively, of the couplings
16 and 18 and serve to hold the glass plates
against the tubes so as to inclose the indi-
cator float and protect the same agairist any
disturbance of the air which might tend to

995,414

 indicator float will preferably be given a
~dull, dark’ finish, and the rear glass plate

25 will be provided with a ground surface
so as to contrast sharply with the indicator
float and thereby facilitate the reading.
Should the device be located in a dark room
or 1t be necessary to use it at night, a light,
indicated at 28, may be placed behind the
olass 25 so as to illuminate the indicator.
This light may be of any convenient form,
and an incandescent electric lamp will be
found very suitable.

Yo the body of either coupling 16 or 18,

I secure the end of an electric conductor 29

which extends to a battery or other source
of current, indicated at 80. From the oppo-

site pole of the battery, a conductor 31 ex-

tends to one binding post 82 of an electric

bell or other alarm 33, while from the other

binding post 34 of said bell, conductors 35
extend to the opposite ends of the indicator
chamber. These conductors 85 each pass
Into the space between the tubes 17 and thé
glass plates 24 and 25 where they are
equipped with spring terminals 86 arranged
1 juxtaposition to contacts 37 secured in
the Inner faces of the couplings, as shown
most clearly in Figs. 2 and 5.- These spring

| terminals 86. and the conductors 85 are, of
| course, insulated from the couplings and

the frames 26 so that the circuit will ordi-
narily be broken. Should the water level
reach an abnormally high or an abnormally
low point, the indicator float will be car-
ried against the spring terminal 36 at one
or the other end of the indicator, and the
sald terminal will be thereby forced against
the contact point 37 and thereby establish
an electric circuit through the coupling or
the body of the indicator to the conductor

29, and thence to the battery and from the

battery thr,ough.the bell and one conductor

8o to the spring terminal 86 and the cou-
pling, as will be readily understood: Im-

mediately upon the closing of the circuit,
the alarm will be sounded and the attention
of the engineer at once called to the dan-
gerous condition of the boiler. |

In order to give a neat ornamental finish

of plates 388, shown in Fig. 1, which will
cover the ends of the magnets and will also
facilitate the reading of the indicator by
presenting a continuous surface and there-
by avoid any carelessness or inaccuracy

‘which might be caused by the effect upon

the eye of the ends of the magnets, located
adjacent to the indicator float. '

It will be readily seen that my device pro-
vides a strong magnetic field extending the
entire length of the strips 22, the lines of
force of which tend to pass through the dia-
magnetic tubes so that the attraction upon

the armatures 20 and the indicator float

between the same will be constant, whatever
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| to the device, I secure to the strips 22 a pair :
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their position may be.. The said armatures
are kept in alinement by the rods or wires
14 which are of diamagnetic non-corrosive
‘metal, and are secured to the float, as shown

5 and described, in order that the armatures:
“will be forced to positively follow the move-

‘ment of the float. The constant magnetioc
flux between the armatures will cause the
float to remain in the magnetic fleld, even
though a severe concussion is imparted to
‘the indicator tubes and the float can-_ be

driven out of this field only by unususlly

heavy blows which would only cause the
~ float to drop upon the lower terminal 36
15 and thereupon close the electric current and

10

sound an alarm so that the faulty condition

would at once be made known. The arma-
tures will preferably be plated with a non-
20 durable. The armatures are disposed 1in
a chamber which is remote from the cham-
ber containing the float and, consequently,
will not be subjected to the influence of the

“steam or hot water in the float chamber to

25 such an extent that the strength of the mag-

nets and of the armatures is injuriously
affected. There are no delicate pivots, or
onetic needles, or loose joints, or other

- ma
elements in my device which are liable to
get out of order, and all the partsarereadily
accessible for repairing or cleaning. Should

it be ‘necessary to recharge or replace the

magnets, this can be done without in any
‘way affecting the position or adjustment of

35 any of the other parts of the apparatus.

" 'While my device may be used in connec- |

tion with the ordinary water tube for ordi-
~ nary pressures, it may be utilized as a com-
plete substitute for the water tube, and for
high pressure apparatus: will be so used. .
- While I have described the principle of
operation of the invention, together with
the apparatus which I now consider to be
the best embodiment thereof, I 'desire to
have it understood that the apparatus shown

40
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is merely illustrative, and that such changes |

may be made when desired as are within thé
scope of the claims appended hereto.

what I claim 1s:— =
1. A device for the p

~ of movable armatures disposed between the

ends of the magnets, and an indicator held

55 in free suspension by and between the said
armatures. | Co T | |

2. In a device for the purpose set forth,
means for the production of a magnetic

field, means for locally concentrating . the

50 lines of force of said field, means controlied
by the conditions to be indicated for shift-
ing the concentrating means with relation
to the means for producing the magnetic

field, and an indieator controlled by the con-

65 centrated lines of force and participating

corrosive metal so that they will prove very

- . . rarranged against and between said arma-
urpose set  forth
- comprising a plurality of magnets, a pair

‘arranged between the tubes and held in free |

transparent plates arranged against the

&

(at all times in all shifting movements

thereof. - .

- 8. In a water level indicating apparatus,
the combination of a float, a plurality oi
magnets, a pair of armatures movable be- 70
tween the ends of the magnets, an indica-
tor held in free suspension by and between
the said armatures, and connections between
the armatures and the float. -

4, The combination of a float, a magnet 75
arranged remote from the float, a pair of
armatures movable across the plane of the
ends of the magnet, connections between the

‘said armatures and the float, and an indi-

cator held in free suspension by and be- §0
tween the said armatures. .

5. In a device for the purpose set forth,
the combination of a plurality of magnets,
fixed armatures secured to and connecting

‘the corresponding ends of all the magnets, 85

a. pair of movable armatures arranged be-
tween the fixed armatures, means for auto-
matically moving said armatures, and an
indicator held in free suspension by and
between said movable armatures. . |
6. The combination of a pair of diamag--
netic tubes, couplings at the opposite ends
of the said tubes, magnets disposed  exter-
nally to the said tubes with their ends ad-
jacent the same, armatures mounted within /95
the tubes and freely movable, means for
automatically moving the said armatures,
and an indicator arranged between the tubes
and held in free suspension by the arma-
tures. | -
7. The combination of a plurality of per-
manent magnets, armatures secured to and
connecting the ends of all the magnets, a
pair of spaced parallel diamagnetic tubes
arranged against and between said arma-
tures, a freely movable armature within each

90
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of said tubes, means for simultaneously
‘moving |

said armatures, and an indicator
arranged between the tubes and held 1n free
suspension by the armatures therein. .

8. The combination of a plurality of per-
manent magnets, armatures secured to and

: { connecting the ends of all the magnets, a
Having thus described my invention, |

pair of spaced parallel diamagnetic tubes
115

tures, a freely movable armature - within

each of said tubes, means for simultaneously

moving said armatures, and an indicator

suspension by the armatures therein.

 9.-The combination of a pair of diamag-
netic tubes, couplings at the opposite ends
of the said tubes, magnets disposed exter-
nally to the said tubes with their ends ad-
jacent the same, armatures mounted within
the tubes and freely movable, means for
automatically moving the said armatures,
an indicator arranged between the tubes and
held in free suspension by the armatures,

120
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front -and rear of the tubes and bridging |
the space between them, and slotted frames |

bearing against said plates and extending

between and secured to the couplings.

10. The combination of a pair of diamag-
netic tubes, couplings at the opposite ends
of the said tubes, magnets disposed exter-

nally to the said tubes with their ends ad-
jacent the same, armatures mounted within

the tubes and freely movable, means for

automatically moving the said armatures, an -
indicator arranged between the tubes and
‘held in free suspension by the armatures,

transparent plates arranged against the

front and rear of the tubes and bridging the

space between them, and slotted frames bear-

ing against sald plates and extending be--
‘tween and secured to the couplings.

11. The combination, in'a water gage, of a
plurality of magmnets, a pair of movable

armatures disposed contiguous to the magp-

~ nets, means for automatically moving the

25
30
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sald armatures, an indicator held in free sus-
pension by and between the said armatures,
and means for confining the indicator, said

“means including a glass plate through which

the indicator is visible. | |
12. The combination, in a water gage, of a
pair of tubes, armatures mounted within the

tubes and freely movablée, means for auto-
- matically moving the said armatures, an in- |

dicator arranged between the tubes and held
in free suspension by and between the arma-
tures, and transparent plates bridging the

space between the tubes and confining the
ndicator but -allowing its movement to. be

visible through the plates.

~13. In an indicator, means for i;:he_pm'duc—‘_s
tion of an ¢longated magnetic field of an ex-

tent equal to the indicating range, means in

- said field for concentrating the lines of force
- to a réstricted path, means for moeving the

45

- movable with the same.

50

accordance with changes in the characteristic
to be indicated, and an indicating means in
the concentrated portion of the field and

14. An indicator -hzwing ‘means for the

production of an elongated magnetic field |
in extent corresponding to the 'indicating [

205,414

range, means in said magnetic field for con-
centrating the lines of force to a restricted
path, means responsive to changes in the
characteristic to be indicated for moving

sald restricting means, and a magnetic body

held 1n suspension by the constricted por-
tion of the field and responsive to changes in
location i1n sald restricted portion of the
field due to changes in the characteristic to

" be indicated.

15. An -indicator having ineans for the

production of an elongated magnetic field
In extent corresponding to the indicating

05
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range, means in said magnetic field for con-

centrating the lines of force to a restricted

' path, means responsive to changes in the

characteristic to be indicated for moving
sald restricting means, a magnetic body held

“1n suspension by the restricted portion of the
field and responsive to changes in location .of

said restricted portion of- the field due to
changes in the characteristic to be indicated,
and means responsive to the body held in
suspension and lecated at the end of the
travel thereof for causing anindication when

such body reaches said limit of its travel.
- 16. An indicator: having means for the

production of a magnetic field elongated in

a direction transverse to the direction of the
Iines of force of said magnetic. field, means

in said field for concentrating the lines of

force to a restricted path, means responsive
to variations 1n the characteristic to be indi-
cated for moving said restricting means, a

magnetic body held in suspension by the re-
stricted magnetic field and movable there-

- with for showing changes in the character-

1stic to be indicated, and a signal means' re-
sponsive to the indicating body when the lat-

‘ter 1s' moved by -the action of gravity on

. esc?.iping from the influence of the magnetic
field. . - B '

concentrating means in the magnetic field in |

In testimony, that T

1n the presence of two witnesses.

' RAGUL JOSEPH NAULT.

Witnesses: -~ -
| Krvior T. Sturers,
- OSrTaNLEYy W. Incaris, -
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_ _ claim the foregoing
as my own, I have hereto affixed by signature
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