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dated May 30, 1871; reissue No. 6,668, dated

‘September 28,1875 ; application filed May 11, 1874,

To all whom it may concern:

Be it known shat I, Frank MiLLWARD, of
Cincinnati, in tie county of Hamilton and
State of Ohio, bave invented a certain new and
useful High or Low Water Indicator for Steam-
Boilers, of whieh the following is a specifica-
tion : :

All water-level indicators for steam-press-
ure apparatus hitherto used have proved un-
reliable for continued service, Indicators hav.
ing au alarm-vent governed by a flout either
inside or outside of the boiler fail, owing to
the lack of power in the Hoat to dvercome se-
rious aceidental obstacles occasioned by the in-
-erastation of the valve and seat, or the clog-
ging of the nmoving parts or vent by incrasta-
tion ‘or. corrosion, Indicators which operate
by the gravity of wateron levers, of which there
are many styles, necessitate the nse of joints,
which, upon slight corrosion or incrustation,
Stick,and prevent an alarm, Indicators which
operateby aslightexpansion and coutraction of
metals require a delicate, easily-displaced ad-
Justwent, which has proved wholly unreliable,
even for a short period of ‘time, the parts of
the instrument, Inoreover, being Hable to be
80 clogged with dirt from the boiler in the op-
eration of giving an alarm that a repetition of
it-at the next oceurrence of low water is im.
possible. Indicators which depend foranalarm
upon the fusing of'a soft-metu] plug have failed

“in numerous instances, owing to the collec.
tion of toreign substances over the face of the
plug, and owing to the fusible character of
‘the plug changing with use,

My invention, which embodi

for low and high water-level
signed to obviate all difficulties heretofore ex.’
perienced in‘the reliable indication of the ab.
Sente or presence of low and -high water-lev-
els in steam apparatus, and provides a power-
ful ‘agent, which operates with certainty and
Precision under all conditions of steamn-press-
ure, is comparati vely tree from incrustation,

and has no rubbing or moving parts liabie to
stick.

My invention consists of a case or shell corn-
taining two chambers divided by a flexible
diaphragm or equivalent, communicatin g from
each ‘side constantly with the pressure appa-
ratus to which it is attached; the pipe which
trausmits the pressure to one of the compart-
ments leading from a fixed level in th

esanew principle
indicators, is de-

/
|

“enabled to com

ide for the intermittent oc-
baucy and action of gas and water in this pipe,
for the purpose of causing a powerful reci pro-
cating motiou of the diaphragm by the inter-
mittent action of hydrostatie colmnn and a
suitable retractile force, The hydrostatic
action being exerted upon the eutire surface
ot the diaplragm, serves; in conjunction with
the retractile force, to create not only the mo-
tion uecessary to indicate by motion or sound-
of the attachment to the diapbragm, but to ue-
company said motion by a force capable of
overcoming obstacles under any contingency
in use. . .

My invention further consists insuch an ar-
Tangement of the pressure - communicating
pipes with relation to the compartinents inclos-
ing the diaph ‘agnr that one compartwent is
municate with the pressure ap-
thin  the pipe
thus avoiding
hinents {o tie
tments, and
contract in-

ratus; so as to prov

baratus by a pipe inclosed wi
communicating with the other,
the ltecessity for separate attac
apparatas for the separate compar
permitting the pipes to expand or
dependently.

My invention further consists in the employ-
ment of a metallic diaphragm which is capia-
ble of retaining its pesilient foree under high
temperatures without deterioration,

Figure 1 is a vertical section of ny indieator
attached to a boiler for tndicating low water,
the moying parts of the nstrument being in
the position oceupied when the water in- the
boiler is sutticiently high, Fig. 2 is a view of
the same instrument when the moviug parts
have changed position to give an alarm, owing
to the absence of sufficient water in the boiler.
Fig. 3 is a vertical section of wy indicator,
with the parts arranged for indicating high
water, as seen when the water is below high-
water mark. Fig. 4 is a view of the itistra-
ment shown in ig. 3 in the aci of giving an
alarm, occasioned by the presence of too much
water in the Doiler. Figs. 5 and 6 are modifi-
cations iu the construction of the inatrument,

A 18 a metallie case, divided 'into two com-
partments by a diaphragm, B. A constaut
pressure is maintained in the compurtment O,
which communicates witl the. boiler by pas-
sage D.  The pipe I of chawm ber or compart-
ment L is designed for the oceupaney alter-
bately of water and steatn, it being vonnected

¢ appa- | to the boiler and ihstrument so as to end g
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{he low-water mark in Figs. 1 and 2,and at |
and 4. The dia--
‘phragm B is constructed to move easily with.

high-water mark in Figs. 3

a slight preponderance of pressure upon oue

side, and has a valve. G, attached to, forming’

a part of, or resting by weight upon it, which
geats steam-tight against the valye-seat H.
The diaphragm is preferably

for the reason stated, and it, ag well.as the

_‘gseat and valve, may be plated with nickel ‘or*

other material to prevent corrosion. No part
of the valve or stem need touch the sides of
the aperture for the steam-vent, so that-closely-
rubbing suifaces, hable to- stiek npon slight
corrosion, can be avoided entirely, - e
To permit the passage of steam” to give an
alarm (sve Fig. 2)
e mueh smaller than the hole in-the seat, or
squared, as shown, or grooved. It should,in
all cases, fit loosely. : :
Owing to the powerful action of the dia-
phragm, full confidence can be placed in this
instrmment for prompt operation in-long-con-
tinued service. The valve is as certain of ac-
tion as & nickel-seated safety-valve, and the
diaphiragm as reliable as that of a steam-gage.
The operation is as follows: When the in-
gtrument, in the form used to indicate low
water, as shown in Figs. 1 and 2, i3 attached
to the boiler, the steam has a direct and un-
interrupted communication with chamber O
through passage D. The chamber E (when
the water is high enough to coverthe end of
the tube) is filled with water, and when in this
condition the pressure upon the lower side of
the diaphragm B is less than that upon the
upper side, owing to the presence of the hy-

drostatic column in pipe- Fy the downward .
which reduces, to-an extentin |

pressare of ‘
direct proportion to its height, the upward

pressure caused by the steam in:the boiler..

If the vertical distance from the water-line to
the diaphragm is but a little over two feet, a
prependerance of- one pound per square inch
will exist on the valve side of the diaphragm,
which, when the diaphragm is five inches in
diameter inside, will give, after allowing a de-
duction for the unbalanced boiler - pressure
nupou the valve, over eighteen pounds to force
and keep the valve to its seatl. In order to
produce a greater difference than this it will
be only mecessary to increase the height of
the hydrostatic column, ' -
When the water in the boiler has been re-

. duced to a point below pipe T, the water in
chamber B is discharged, and stean tages 1ts
piace. [he diaphragm ig then in equilibriam,
except for an area of boiler-pressure upon the
lower. side equal to the area of the valve-seat;
and it then, by retraction to its normal posi-
tiou, and with the assistance of the slight
pnbalanced boiler - pressure upoi the lower
side, asdumey the position shown in Fig. 2,
cpens the valve G, and gives the alarm.

. A whistle, {, may be attached to the case A,
as shown. The diaphragm itself may form
the valve, as shown in Ifig. G :

made of metal,:

the stem of the valve may |
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The form of instrument shown in Figs. 3
and 4 is-eoustructed to indicate high water,
and it differs from that shown in Figs. T and
9in this only—the valve seats-on the inside
of the case, and is shut when the diaphragm
is exposed ‘to a boiler-pressure of steam upon
 both sides. "It is forcibly opened by a deflec:

tion of the diaphragm when there is an un-
‘balanced pressure, due to the presence intube

T -of a hydrostatic column. o
"It is obvious that this instrament may be
“piped up” in many different ways, and that
its details of construction may be varied with-
out departing from the principle of my inven-
tion. Thus, a piston sliding 'in a cylinder
-may be used as the dividing diaphragm, op-
erated in one direction by a spring or weight,
and in the other by the preponderance of
pressure oppesed to the hydrostatic-column
side of the piston, as shown in Fig. 5. :

‘The instrument may aiso be attached in
place of one of the boiler gage-cocks, and also
‘combine within itself a gage-cock similar to
the old combipation of gage-cock and other
indicators. T :

In cases where the boiler to which the in-
dieator is to be attached supetheats its steam, -
it is necessary,in most instances, that the pipe
T should not be surrounded by a steam-jacket,
such, for instance,as is shown in Fig. 1. The
attachment of pipe T should then be made to
the side of the boiler, and may be in place of
one of the gage-cocks, the steam being con-
“ducted to the chamber C by a small separate
pipe from the top of the boiler. - :

- The diaphragm B may be corrugated radi-
ally and concentrically, to induce treedom of
action. : ) o :
_In order that air may be expelled from
chamber E, when necessary or desirable, to
insure the speedy closing of the valve when
- the boiler is being first fired up, a cock may
be inserted .near the top of chamber . :

1 claim— :

1. A method of operating appliances for in-
dicating a water-level, by combining a flexible
diaphragm with two compartments separated
by the diaphragm, both of which communi-
vate openly with the same pressure apparatus, .
the pressure in one of them being varied by
the intermittent =support of a hydrostatic
column in the tube leading thereto.

2. In coinbination with the separate com-
partiments C E, inclosing the flexible dia-_.
phragm B. operated by theintermitvent action
of a hydrostatic column, the pipes D and F,
arranged one within the other, sabstantially
as and for the purpose specified. L

3. Tn eombination with the compartments
O and E, cofitunicating separately with a
pressure apparatus, in the manner stated, &
reciprocating diaphragm, B, made of metal,
substantially as and for the purpose specified.

FRANK. MILLWARD.

Witnesses:

D. P, HOLLOWAY,

B. Epw. J. E1L8.




