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- UNITED STATES

PAaTENT OFFICE.

WILLIAM LOCKHART BONE, OF MANCHESTER, ENGLAND.

LOW-WATER-ALARM AND SAFETY VALVE.

SPECIFICATION forming part of Letters Patent No. 606,832, dated July 5, 1898.
Application filed December '18, 1897. Serial No. 662,443, (No model.) Pﬂ;t*entedl in England August 29, 1395, No, 1€,2985,

To all whom it may concern:
~Be it known that I, WILLIAM LOCKHART
BONE, a subject of the Queen of Great Britain

and Ireland, residing at Manchester, in the

county of Lancaster, England, have invented
certain new and useful Improvements in Low-
Water-Alarm and Safety Valves for Steam-
(renerators, (for which Letters Patent have
been obtained in Great Britain and Ireland
under date of August 29,1895, No.16,225;) and
I do hereby declare the following to be a full,
clear, and exact desecription of the invention,
such as will enable others skilled in the art to
which it appertains to make and use the same,
reference being had to the accompanying
drawings, and to letters of reference marked
thereon, which forin a part of this specifica-
tion. | -

Myinvention will beillustrated by reference
to the accompanying drawings, of which—

Figure 1 is a sectional elevation of my im-
proved low-water-alarm valve mechanism,
and KFig. 21s an outside elevation of the same
above the casting forming a junction with the
boiler and at a right angle to the plane of Fig.

1. Kig. 5 is a sectional elevation of my im- |

. proved low-water-alarm valve mechanism,

30

llustratingits combination with my improved
twin safety-valves against excess of pressure.
Kig. 3" is a plan view of the lever through
which the float operates. Fig. 4isan outside
elevation at a right angle to the plane of Fig.

~ 3, above the junction-casting with the boiler,

35
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looking toward the low-water-alarm valve.
Fig. 5 is a sectional elevation in the plane of
Iig. 4 and at a right angle to the plane of Fig.
3, but showing the opposite side of the appa-
ratus to that shown by FKig. 4, the section be-
ing taken through one of the twin steam
safety-valves and through a part of the up-
per shell of the boiler to which the junction-

castingisattached. Fig. 6isa top plan view. |

¥ig. 7 is a top plan view, half the view being

- seen when the upper casing for the valve-

45

springs and other parts are removed, the other
half of the view being a section in a line just
above the valve-seatings. Fig. 8isadetached
plan view of the float for the low-water alarm,
this float being also shown in elevation as
parts of Figs. 3 and 5. Fig. 9 is a sectional
elevation of a modified arrangement for 1ift-

ing a single safety-valve when single valves |

| are used in place of twin safety-valves; and

Fig. 10 is a plan section -of the same on the
line A B, Fig. 9. = - |

First. My invention relates to valves which
are opened to allow the escape of steam from
boilers or generators when the water or fluid

in such gets below the level fixed upon and
~will thus give an alarmorindicate the fact by

the escaping steam. Such valves have hith-
erto been loaded by direct weights or by le-
vers and weights hanging in the boiler, and
when in action as low-watér valves are oper-
ated upon by a float suspended by a link on
one end of a beam-lever, the other end of the
lever having a weight to partly counterbal-
ance the weight of the float when submerged,
the float, counterweight, and lever being in-
side the boiler. This part of my invention
(illustrated by Figs. 1 and 2) consists in an im-
proved combination and arrangement of low-
water-alarm valve which is actuated by a float
and lever inside the boiler, but without
counterweight thereon, all counterweight and

~welght that may be required to load the valve

being obtained by a spring or weights on the
exterior of the boiler. There is a junction-
casting a with the top of the boiler d, to which
a junction-casting ¢’ is secured by flanges and
bolts to receive the seating b’ (fitted and se-
cured by screws to the casting a') for the cone
or other suitable form of valve b, which opens
outward, and this casting ¢’ has a branch g?
for steam, which escapes past the valve, and
has a cover a® secured to its upper side by
bolts and flanges, which cover also forms a
stand a?, of loop form,which guides the spindle
b, ascending from the upper side of the valve
b. The upper end of this stand a* also forms
the abutment, as hereinafter explained, for a,
helical spring c on the spindle 4%, the lower
end of which spring comes against a washer
b3, acting against a shoulder on the spindle.
Thus arranged theé spring ¢ operates to hold

‘thevalve b down close uponitsseating?d’. The
lower end of the spindle b* enters a socket b4
| In the boss from the upper side of the valve

b, in which socket the spindle is secured by

a cotter 0°, or the spindle may be in onesolid
‘plece with the valve.

A spindle 6° is also se-
cared to the valve 6 on. the lower side of its
seating by a screw-coupling cap b7, that acts
against a shoulder on the spindle 8%, so as to
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convey the thrust due to weight of float frans-
mitted through the float-lever, but 1s so arv-
ranced Ly the above-desceribed coupling 0°
that the valve can be rotated upon 1its seat-
ing without turning the spindle 0% The
lower end of the inner spindle % serews into
a socket in a joint part °, and the joint part
is secured in the forked end of a lever ¢ by
a joint-pin ¢/, the under side of the lever be-
ing preparced with an inverted-¥ notch to
rest upon a knife-edge on a bar e, passing
across the opening in the boiler-shell d, lead-
ing to the valve, this eross-bar being secured
to the inside of the shell of the boiler, or this
supporting-bar ¢* or a corresponding part
may Dbe from the casting «, forming a junec-
tion with the boiler for the valve. 'l'o the
end of the lever ¢, inside the boiler, a rod ¢
is jointed, to the lower end of which rod the
float et is secured by a washer above and be-
low it and serew-nuts on the rod ¢°, as shown.
The upper end of the standard «* for the
spindle from the upper side of the valve 1s
formed by a serew-bush ', that screws
through the boss at the upper part of the
standard, and thelower end of the serew acts
acainst a washer ¢’ uponthe spindle 6*to give
more or less compression to the spring ¢ and
thus the load upon the valve 0. YWhen the
load on the valve is adjusted, the shoulder
on the serew U comes against a ring 6*, which
prevents greater compression being given.
The upper edge of the serew §'is formed with
an annular ridee O round the spindle, across
whieh there is a slot 0° for a bar 0! to pass
through, the under side of whieh bar is just
clear of the said annular ridgze on the screw
in the standard when the valve 1s closed.
By lifting or depressing one end of the bar 0,
or lifting one end and depressing the other
end, or lifting both ends of the bar the spin-
dle §~, and thus the valve 0, will be slightly
lifted, as the said annular ridge 0" forms a
fulecrum whichever way the bar moves up or
down, and by this bar the valve may also be
rotated on its seat when required. Dy this
means it may be at all times ascertained
whether or not the valve is in working order.
The float ¢! is by preference made of some
suitable matevial of tile-like character,of light
specifie gravity, and is formed with a series
of small holes ¢’ through it to allow steam-
bubDbles torise up through them, so that such
bubbles will be less liable to disturb and
cause movement in the float, as 1s the case
with ordinary floats, where such movements
cause the low-water-alarm valve to discharge
puffs of steam at such times when the water
in the boiler is not in faet below the normal
working level. The valve 0is weighted down
by the spring ¢ with such pressure as will
keep it closed at the highest working pressure
of the steam and with an additional weight
cqual to sustain the weight of the float when
it 1s fully immersed in the water. The float
is of such weight when not sustained by the
water in the boiler as to be sufficient, acting

606,832

through the lever ¢, to 1ift the alarm-valve b
cven when there is no pressure ol steam in
the boiler, and with such pressure the float
will readily 1ift and open thevalve when the
water has deseended below the float.
Secondly. My invention consists 1n com-
bining a low-water-alarm valve arranged
as deseribed, with cither a single valve or
twin safety-valves. 'Thig modification of
my invention is illustrated with twin safety-
valves by Tigs. 3, 3% 4, 5, 6, 7, and 8. In
this case the branch « from the boiler-shell
is preparved to receive a casting ¢’ both for
the low-water alarm and the safety valve or
valves, (twin valves being shown,) which
casting has two separate outlets for steam es-
caping past. the valves, one, ¢, for the low-
water-alarm valve 0, (which will also act as a
safety-valve,) and one, «?; for steam from the
sinele or twin safety-valves. Onthe casting
o' there is a lid «?, secured by flanges and
bolts, which ecarries the standard «’ for the
low-water-alarm valve and a casing ¢’ for the
single or twin safety-valves, a double casing
being shown. The safety-valves J (sce IFig.
5) are formed somewhat similar to the low-
water-alarm valve O and are secured on the
lower end of a spindle 77, passing through a
disk-plate 77, resting on a ledge in the cast-
ine ¢ and sceured thercin when the casing
«is bolted to the castinga’. The valve when
shat rests upon a seating 9 sceured in the
casting ¢ by bolts. The upper ends of the
spindles each pass through a guiding-bush /7,
screwing into a bush /7, of brass by prefer-
cnce, in the upper part of the casting ¢, and
then passes into holes in the interior of a
loose cap or casting «7 (double in this casc)
and then into a socket ¢ within a hole inthe
said cap «f, which socket has a leon ¢’ at its
upper end. The spindle /" and socket ¢® are
connected by a cotter f4, passing through a
slot /% across the socket and spindle; but the
cotter allows the spindle /' to lift slightly.
This cotter may have a hole across it at one
end for the bowof a hang-lock /7 (see Fig. 5)
to prevent the valve apparatus from being
talken to pieces and tampered with. Under
the said double cap ¢b there is a horizontal
shaft ¢, having bearings in projections from
the exterior of the casting ¢°, and on the shatt
7, between its bearings, there i1s a cam-piece
' (see Figs. 5 and 5) seccured, which comes
under a part extending between and connect-
ine the two caps o' of a twin salety-valve.
When the cap or eaps are down at therr low-
est point, they are resting on the casting «f,
so that Dy oscillating the shaft by a lever-
handle ¢* on its end cither way the cap or
caps o’ are lifted, and with them the sockets
%, and with the sockets the spindles /7 of the
valve by means of the cotters /%, and thus the
valves /. When there is a single valve, the
shaft ¢ may be placed on one side of tne cas-
ing a® and may have two armsto come under
projections on cach side of the cap ¢f. DBy
inserting a bar in the loop «’ at the upper
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end of the socket a® for each valve the valve
can be turned round on its seating. Upon
each spindle /' for the valves f there is a disk
or washer /7, which rests against a shoulder
5 on the spindle /' at the lower part, and there
- is a corresponding washer 78, which can slide
on the spindle /' at the upper part, against
which the end of the screw-bush f2 comes,
which puts pressure upon the spring ¢*, which
1o thus loads the valve against the pressure of
- thesteam acting toopen it. When the screw-
bush 79 1is adjusted to give the pressure re-
quired, the shoulder under its head comes
againsta ring f*. a®, Figs. 4 and 5, is an out-

15 let from the casting a' for condensed steam.

Figs, 9 and 10 illustrate another mode of
lifting the cap db Figs. 3, 4, 5, and 6, when
single safety-valves are used. «°is the up-
per part of the casing in a bush 79, and at its

20 upper end a bush f° is serewed, which guides
the upper end of the spindle f'. The cap of
13 formed with two handles a?®, by which it
can be rotated, and its hollow incloses the
head of the screw-bush /%, and its lower edge,
25 which comes in contact with the face of the
‘bush /7, is corrugated to fit corresponding cor-
rugations on the head of the external bush 7.
J* 1s the ring to prevent the screw-bush 73
from being screwed in farther when the pres-
30 sure of the spring upon the valves has been
adjusted. f*is the cotter passing through a
slot in the sides of the cap a®and also through
a slot f° through the spindle ', which slot £
is lengthened downward to allow the valve-
35 spindle and valve to lift by the pressure of
the steam acting upon it. When the eap af
1s rotated by the handles a*, it rises by rea-
son of the corrugations above referred to and
thus lifts the spindle ' by means of the cot-
40 ter f*. 'When the cap a®is turned and left
in its normal position where the corrugations
- correspond one over the other, the valve is
at liberty to rest close against its seating.
By rotating the cap a® the valve £ is both ro-
45 tated and lifted and its working condition is
thus easily tested at any time. -

In the drawings hereinbefore desecribed,
springs ¢ for weighting the low- pressure
valves in each modification are shown and

50 preferred; but weights may be used in place
of the springs c, acting directly on the spindle
and resting on a washer corresponding to that
0%, Figs. 1, 3, and 4. _

It will be observed that the safety-valves

55 1n each modification are arranged so that they
cannot be weighted from the exterior of the
casings and can-only be acted upon to open
or rotate them for testing purposes. The

~ low-water indicator-valves may be arranged

6o in like manner to the pressure-valves by
making the stand o*in an inclosing casing
and with a cap to inclose the top of the spin-
dle, the cap having a slot in its sides for the

- bar b4, - '

65 Having thus described my invention, what
I claim as new therein, and desire to secure by
Letters Patent, is-— o '

iy 4

1. The combination with a steam-boiler, of

the steam-space of the boiler to the atmos-
phere, a valve interposed in said passage and
controlling the flow of steam therethroungh to
the atmosphere, said valve provided with a
stem projecting outwardly from the said cas-
Ing, a bearing for said stem above the casing,
a colled spring on the projecting portion of
sald stem acting as a load for the valve, and
adjusting devices on said projecting portion
of the stem adapted to codperate with its bear-
ing in the adjustment of the tension of the
spring, for the purpose set forth.

2. The combination with a steam-boiler, of
a casing provided with a passage leading from
the steam-space of the boiler to the atmos-
phere, a valve interposed in said passage and
controlling the escape of steam therethrough
to the atmosphere, said valve provided with a
stem projecting outwardly from the casing, a
bearing for said stem above said casing, a
~coliled spring on the projecting portion of the
stem, acting as a load for the valve, appli-
ances cooperating with said bearing for ad-
justing the tension of the spring, and means
for displacing the valve on its seat, likewise
carried by said valve-stem, for the purpose
set forth. . _

5. The combination with a steam-boiler, of
a casing provided with a passage leading from
the steam-space of the boiler to the atmos-
phere, a float-controlled valve interposed in
said passage and controlling the flow of steam
therethrough to the atmosphere, said valve
provided with a stem projecting outwardly
from said casing, a bearing forsaid stem above
the casing, a coiled spring on the projecting
portion of said stem acting as a load for the
valve, and adjusting devices on said project-
ing portion of the stem adapted to codperate
with its bearing in the adjustment of the ten-
sion of the spring, for the purposes set forth.

4. The combination with a steam-boiler, of
a casing provided with a passage leading from
the steam-space of the boiler to the atmos-
phere, a float-controlled valve interposed in
said passage and controlling the escape of
steam therethrough to the atmosphere, said
valve provided with a stem projecting out-
wardly from the ecasing, a bearing for said
stem above said casing, a coiled spring on the

load for the valve, appliances codperating
with said bearing for adjusting the tension of
thespring, and means for displacing the valve
on its seat,likewise carried by said valve-stem,
tor the purpose set forth.

9. The combination with a steam-boiler; of
a valve-casing provided with a passage lead-

atmosphere, a_valve confrolling the flow of
steam through said passage, and provided
with a stem whose upper portion is exposed,
a lever at the end of said exposed portion,
and a bearing on which said leveris adapted
| to rock, for the purpose set forth. |

projecting portion of the stem, acting as a

ing from the steam-space of the boiler to the

a casing provided with a passage leading from
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. The combination with a steam-Dboiler, of
a valve-casing provided with a passage lead-
ing from the steam-gpace of the boiler to the
atmosphere, a valve controlling the flow of
steam throueh said passage and provided with
a valve-stem whose upper portion is exposed,
a coiled spring thereon, abutments for the
endsof said spring, a tension-adjusting sleeve
throueh which the valve-stem passes freely,
said sleeve adjustable in a suitable bearing
and adapted to operate on one of the spring-
abutments, aleveratthe upperexposedendof
the valve-stem, and a roeking bearing for and
on which said lever is adapted to rock, sub-
stantially as and for the purpose set forth.

7. A {loat for low-water indicator-valves
for steam-boilers provided with perforations
or passages parallel with its minor axis, for
the purpose set forth.

3. The combination with a steam-boiler, of
a casing provided with a main passage lead-
ing to the steam-space of the boiler, and with
a plurality of branch passages leading from
said main passage to the atmosphere, a float-
controlled valve interposed in one of said
branch passages, a pressure-controlled valve
in the other branch passages, and means for
simultaneously displacing the pressure-con-
trolled valves on their seats, for the purpose
set forth.

9. The combination with a steam-boiler, of
a casinge provided with a main passage lead-

A 606,832

ing to the steam-space of the boiler and with
three branch passages leading from said main
passage to the atmosphere, a float-controlled
valve in one of said passages, a pressure-coin-
trolled valve in the other two passages, means
for displacing the valves on their seats inde-
pendently of one another, and means for dis-
placing the pressure-controlled valves simul-
tancously, for the purpose set forth.

10. The combination with a steam-hoiler, of
a casing provided with a main passage lead-
ing to the steam-space of the boiler and with
three branch passagesleading from said main

passage to the atmosphere, a float-controlled

valve in one of said branch passages, & pres-
sure-controlled valve in each of the other
branch passages, said valves provided with
stems carrying the load for these valves, cas-
ings inclosing the stems of the pressure-con-
trolled valves, a cap loosely fitted to said cas-
ings, cotters passing through elongated slots
in said casings, and in the valve-stems, and
means adapted tolock the cotters against un-
authorized removal, for the purposes set
forth.

In testimony that I ¢laim the foregoing as
my invention I have signed my name in pres-
ence of two subscribing witnesses.

WILLIAM LOCKIIART BONIL

Witnesses: . |

PETER J. LIVSEY,
WILLIAM IFAULKXNER.
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