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To all whom it may concern: )

Be it known that I, GEORGE WEANT a citi-
zen of the United States and a res1dent of
Mannington, in the cnunty of Marion and
State of Wesb Virginia, have invented a new

and Improved Automame Water-Feed Regu-

lator for Steam-Boilers, of which the follow-
~ing 18 a full, clear, a,ud exact description.

ThIS invention prowde& novelsimple means
for controlling and graduating the feed of
water into stefmm bmlexs, and 1t consists in
the construction and combination of parts, as
is hereinafter described, and def] ned in the
appended claims.

Referenceis to be had to the-acemnpan ying

drawings, forming a pa,rt of this specifica-,

tion, in which smula,r characters of referenee
mdlca,te corresponding parts in all the fig-
ures. -

Figure 1 is a partly-sectional side view of
the 1mnrovement connected with a steam-
boiler front, shown in part. Fig. 2 is a sec-
tional side view of details of a novel valve em-

ployed.
+  The improvement is well adapted for the
control automatically of the feed of water
into a steam-boiler, so as to maintain the wa-
ter at a desired hemht therein, the appara-

tus operatmg with equal efﬁmeney when |
feed-water 1s supplied to the stezm-genera--
tor either by gravity from an elevated tank |
or under pressure from a water-main, g feed-

pump, inspirator, or injector.

In the drawings that show the construec- |
tion and arrangement c¢f the invention, 10
indicates asteam-boiler of any preferred style

- to be supplied with feed-water that is regu-
lated by the improvement.

tloned and sultably spaced apart, three gage-
cocks being shown in Fig. 1.

Asis well understood by those familiar with

steam-boilers and their operation, the upper
gage-cock from its relative position def
the highest point of level of water within the
bmler, the lowermost gage-cock representing
the lowest point for safety that water may be
caried level therein, the intermediate gage-

cock of -the three bemg placed at a point |
50 which will permit the free evolution of steam

and avoid the extremes of objectionably-high
or dangerously-low water in the boiler.

I connect the

Upon the boiler-
front, as usual, a set of gage-cocks 11 18 posi-

nes

For efficiency in service it is preferred to
improved water-feed regulator
with the intermediate gage-cock; but this is
not imperative, as the apparatus will operate
effectively if connected with the uppermost
gage-cock’ 11. The gage-cock 11, whereon:
the regulator is attached, is held projected
away from the boiler by a mpple having an

outlet 13 thereon.

In the outlet 13 a nipple 14 is secured, and

upon the Opposne end of the nipple 14 a StOp-
valve 15 is mounted, from which extends the

nipple 16, that is demf_,ha,bly connected with
another nipple 18 by a union 17 of ordinary

construction, a T-fitting 19 being serewed
| upon the end of the mpple 18 oppocute the

one engaged by said union. |

From ‘nhe lower end of the T-fitting 19 a
short nipple 20 extends downward to receive
a T-fitting 21, from which depends the waste-
cock 22, thab is provided to drain water from
parts above it when this is necessary. Upon
the nupper end of the T-fitting 19 a short-nip-
ple 19* is secured by its Iower end, the upper
end thereof-engaging the lower end of the
T-fitting 23, from Whlch extends a long nip-
ple 24, that is closed to prevent the passage

'of llqmd or steam therethrough.

" An L-fitting 25 is serewed upon the upper

‘end of the clobed nipple 24, and from the lat-

eral opening in said L- ﬁbmnﬂ* a brace rod or

tube 26 projects hor 1zont.-111y

In the lateral outlet of the T-fitting l one
end of a brace rod or tube 27 is serew_ed,

‘which is disposed . horizontally and in the
| same vertical plane with the upper brace 26.

The braces 26 27 may be solid bars of metal

ormay be formed of pipe material; but if the
brace 27 is hollow the end that connects with

the T-fitting 21 must be closed to prevent the
entrance of water or steam therein. Upon
the ends of the braces 26 27 that are farthest
away from the valve 15 two similar union

“connections 26* 27% are respectively mounted

and also have connection with the closed nip-
ples 26" 27°, as indicated in Fig. 1. Upon the

closed nipples 26° 27" are respectively mount-
ed the similar T-fittings 28 29, the nipples en-
gaging lateral openings in said fittings.

As the braces 26 27 have equal length and
the described attachments areequal in length
| it will be evident that main portions of the
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T-fittings 28 29 may be and preferably are
disposed in the same vertical plane.

A nipple 28* projects upward from the T-
fitting 28, on the upperend of which the union
connection 28° issecured and from which up-
wardly extends the nipple 28° upon which
the L.-fitting 28%is screwed. A nipple 28°pro-
jectslaterally from the L-fitting 28¢, and upon
the projected end thereof an L-fitting 285 is
mounted and from which depends the waste-
pipe 28", that is shown broken in Fig. 1, but
may be extended to a suitable point for dis-
charge of the water passing through it and
as will be further explained.

A nipple 28" projects down from the T-
fitting 28, and a similar nipple 29* extends
up from the T-fitting 29, and between said
alined nipples the specially - constructed
evlobe-valve casing 30 is introduced, that will
be hereinafter particularly described.

In the lateral opening of the T-fitting 23
one end of an expansion-pipe 31 is secured
and thence extends toward the valve-casing
30, having such length as permits the intro-

duction of other details between the outer

end of the expansion-pipe and the valve-cas-
ing, as will now be explained. |
"~ Upon the end of the expansion-pipe that is
nearest to the valve-casing 30 a T-fitting 32
IS mounted, in the lateral opening of which
the lower end of the steamn-pipe 33 is secured,
a valve 34, introduced in the steam-pipe, con-
trolling the passage of steam therethrough.
The steam-conduit pipe 33 in completed
form extends to the boiler 10, tapping its
steam-space, which may be a steam-dome or
the shell of the boiler, as indicated in the
drawings. A cylindrical coupling-box 35 is
connected by one end to a closed nipple 328,
which projects from the T-fitting 32, and in
the opposite end of the coupling-box 35, that
18 axially perforated and threaded in said
perforation, the screw-threaded body of the

pusher-bar 36 is screwed, said bar having an |

angular formation 36* thereon which adapts
1t for longitudinal adjustment by use of a
wrench applied to said angualar formation,
the jam-nut 36° holding the pusher-bar where
adjusted.

The preferably globular casing of the con-
trolling-valve 30 is formed internally with
the usual diaphragm a, which is centrally
apertured to providealiquid-passage a’ there-
through that is commanded by a peculiarly-
constructed double-headed valve, which is a
detail of the invention.

In alinement with the pusher-bar 36 the
valve-stem 30" is held to slide by a water-tight
engagement within the axial bore of the pack-
Ing-box 30",that projects from the casing of the
valve 30 toward the coupling-box 35. A coni-
form head a*is formed on the inner end of
the valve-stem 30%, having proper area to
close the passage a' when seated upon the
diaphragm a, as clearly shown in Figs. 1
and 2.
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The proportion of parts is such that by ad-

| Justment of the pusher-bar 36 its free end

may contact with the stem 30* when the valve-
head a”is adjusted nearly or fully in contact
with the valve-seat in the valve-casing 30,
and obviously the retraction of the pusher-
bar more or less will permit the valve-stem
to correspondingly slide out of the nacking-
box 30°> when pressure is had upon the valve-
head.

The jam-nut 36° that is mounted upon the
pusher-bar36,may haveenforced engagement

with the adjacent end of the coupling-box 35,

which will enable the pusher-bar to be held
at any point of longitudinal adjustment, as
before mentioned.

It 1s essential for the effective operation of
the expansion-pipe 31 that it be inclined
slightly downward from the T-fitting 32 to its
point of connection with the T-fitting 23 and
also that it be supported, so as to be free to
expand and contract as it is heated and
cooled. As a means for supporting the ex-
pansion - pipe a longitudinally - adjustable
hanger-arms7isintroduced between theupper
brace and expansion-pipe, hooking upon the
latter, as represented in Fig. 1.

From the T-fitting 29 a water-feeding pipe

| 38 projects in a proper direction, which may

be downward, as. shown, and from said feed-
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pipe the branch pipe 38* extends toward the

botler 10, tapping its lower portion, and a
check-valve 38® of any suitable construction

may with advantage be introduced into the

branch pipe 33°.

The water-feed pipe 38 (shown broken away)
may in completed form be extended toasource
of water-supply under pressure sufficient to
overcome the pressure of steam generated in
the boiler10,and,as before mentioned,the sup-
ply of water may be taken from a water-main,
an elevated tank, or either a pumnp, injector,
or 1nspirator fed from a suitable source.

To facilitate the correct formation of the
valve-seat a’ in the diaphragm a, a threaded
opening ¢® may be formed in the wall of the
casing 30, which opening is normally closed
by the plug a°.

In operation of the device when parts are
arranged for service as shown in Fig. 1, it is
necessary when first filling the boiler with
water to start 1t that if the water is taken
from a street-main or other supply under
pressure the valve-head a* be seated upon the
diaphragm a, so as to close the passage «'.
Water may now be fed into the boiler 10
through the branch pipe 35* until it shows at
the upper gage-cock 11. Then to adapt the
apparatus for use as a regulator for control
of water subsequently fed into the boiler to
compensate for evaporation into steam it is
essential that the valve-head a®be permitted
to recede under pressure of water upwardly
in the feed-pipe, this slight opening of the
valve permitting water that passes upward
in the feed-pipe 38 to partially or wholly pass
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through the Valve-dlaphlan'm Q. and' thence

upward to enter the waste-pipe 28", thus re-

ducing or stopping the introduction of water
into bhe boiler. Assuming that the valves
5 15 and 34 have been opened it will be seen
that when water in the boiler falls below the
second gage-cock 11 the water previously con-

tained in the expansion-pipe 31 and which |

cooled and contracted it, so as to permit the
valve-head ¢ to leave its seat, will be per-
mitted to flow by gravity back into the boiler
10, this being due to the equalization of steam-
pressure at eaeh end of the expansion-pipe.
As the wall of the pipe. 31 is thin, it will
quickly become heated by-the high- pressure
steam that occupiesit, which will expand the
_pipe in length and cause the bar 36 to press
upon the Valve-%tem 30* sufficiently to seat
the valve-head ¢* upon the water-passage o/,
and thus prevent feed-water from escapmﬂ'
through the waste-pipe 28", which will mani-
festly cause a full sapply of water to enter
the boiler through the branch feed- -pipe 332,
It will be seen that as soon as water is fed
into the boiler above the second gage-cock
11 its pressure will fill the expansion-pipe
31 with water that will dlsplaee the steam,
and this will so contract the pipe that the
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valve-head a® will leave its seat, affording an |

opening more or less in degree, whereby the
feed of water in the boiler Wlll be reduced in
volume and the water-feed be thus antomat-

30

ically controlled. The novel regulator is very

‘sensitive to changes in tempemtnre given to

the expansion-pipe, 8o that the water-level
in” the ‘boiler may be maintained with but
slight fluctuation and due compensation be
effected for differences in furnace heatin the
boiler that are liable to ocecur.

IHHaving fally described my invention, I
claim as new and desire to secure by Letters
Patent— |

1. A wate r-feed regulatorfora ste&m-boﬂer,
comprising a water-supply pipe, a waste-wa-
ter pipe connected with the water-supply
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pipe, a valve in the waste-water pipe adapt--

ed by adjustment for control of water fed in
the water-supply pipe, an expanding and con-
tracting pipe connected by one end with the
boiler at normal water-line, an adjustable
coupling-box projected toward the valve from
the expanding and contracting pipe, a valve-
stem extended from the valve, “and a pusher-
rod longitudinally adjustablein the coupling-

50

55 box whereby the length of the expanding and |

'1

Ing a rapid increase in its temperature.

3

contracting pipe may be gmduated to eﬁect
a proper closure of the valve.

2. A water-feed regulator forsteam- bmlers
comprising an expandmﬂ' and contmetmg
pipe connected with a boiler at normal wa-
ter-line, said pipe 1nclmmg toward the boiler,
a Water-supply pipe, a waste-water pipe, a
valve in the waste-water pipe that is moved
for closure by steam heat in the expanding
and contracting pipe, and a live-steam-sup-
ply pipe connected with the expanding and
contracting pipe near the end thereof that
extends toward the vaive, thus supplying

steam to the sald pipe at each end fori Insur-

60

70
3 A water-feed regulator forsteam-boilers,
comprising a water-supply pipe, a waste-wa-

ter pipe connected with the water- supply

| pipe, a valve-casing in the water-supply pipe,

having an a,pertured dmphrawm affording a
valve -seat, an expanding and eontractmn‘
pipe connected by one end to the boiler and
inclined toward said boiler, and having a
valve-head at the other end ada,pted to move
toward or from the valve-seat as said pipe
expands and contraets in length, and a live-
steam pipe extended from the steam-spacein
boiler to connect with the expanding and con-
tracting pipe at its end nearest to the valve.
4. In afeed-water regulator forsteam-boil- 85
ors, the combination mthasteam boiler, a wa-
ter-feed plpe, a waste-water extension on the
water-feed pipe, and a valve casing and seat
therein forming a part of the water-feed pipe,
of an expandmfr and contracting pipe sup-
ported by braces extended from the boiler, a
pipe extending from a gage-cock in the b01le1
a stop-valve in said pipe, pipe eanneetlons
between the gage-cock extension and the ex-
panding and contracting pipe, a steam-sup-
ply pipe extended between the steam-space
in the boilerand the outerend of the expand-
ing and contracting pipe to equalize steam-
pressure therein, and a valve-stem having a
valve-head on its end nearest the valve- seat
in the casing, its outer end being adapted for
actuation by the longitudinal expansion of
the expanding and contraetmn‘ pipe.

In testimony whereof I hswe signed my
name to this specification in the presence of 105
two subseribing witnesses.

GEORGE WEANT
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Witnesses: |
B. F. CHARLTON,
W. B. CHARLTON.
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