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To all whom it may concern:
Bé it known that I, NICHOTL.AS CLUTE, a citi-
zen of the United States, vesiding at Schenec-

. tady, in the county of Schenectady and State
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of New York, have invented certain new and
useful Improvements in Methods of Feeding
Boilers, of which the following is a specifica~
tion.

This invention relates to the feeding of
boilers by regulated pumping; and it consists
in the improved methods therefor hereinaf-
ter more fully set forth.

The object of my invention is to properly
supply feed-water to boilers requiring & va-
riable supply, and to control such supply by
regulating the operation of the supply-pump
in a reliable and economical manner. )

The drawing accompanying and forming a
part of this specification illustrates an appa-
ratus suitable for practicing my present in-
vention, the several portions and prineipal
parts of the apparatus being referred to in
the following description by the aid of refer-
ence-characters.

In carrying into practice my improved
method of boiler-feeding I employ a feed-
pump having a working capacity in excess of
the supply to be delivered to the boiler, and
a regulator which is operated by the accumu-
lation of the oversupply of drainage-water
and which is connected 10 regulate the oper-

- ation of the feed-supply pump. The feed-
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pump may properly consist of a suitable
steam-pump—as, for instance, the pump S—
of any well-known kind, properly propor-
tioned and connected for feeding the boiler
B in any particular instance.
should have a capacity sufficient to normally
oversupply said boiler. The feed-pump is
connected to supply the boiler through a dis-
charge-pipe 4, leading from the water-cham-
ber of the pump to the boiler. This pipe
usually has therein a check-valve, as 21, for
preventing any outflow of water from the
boiler through said pipe 4. The pumpissup-
plied with water through the suction-pipe 3,

- which in practice may be the discharge-pipe
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of a suitable feed-water heater—as, for in-
stance, the ecylinder M—to which heater cold
water may be supplied through the supply-
pipe 1 in a well-known manner. The steam-

pump is actnated by steam taken from the

Said pump |

boiler B through the pipe 20, which is con-
nected to the fop of the boiler, substantially
as indicated in the drawing, and is provided
with a shut-off valve, as 22,
pump as oceasion requires.
resents the usual exhaust-pipe of the steam-
pump, which may be conducted away in any
preferred manner, or may be connected with
the heater M, so that the exhaust-steam from
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for stopping the |
The pipe 23 rep-
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the pump may be used for heating the water -

coming into the heater through the aforesaid
supply-pipe 1. This feature, however, is not
a part of my present invention, but will be
sufficiently understood without further ex-
planation. i :

In the pipe 20 I provide a suitable regula-
tor-valve 6, which may be any well-known
and effective form of throttle-valve adapted
to regulate the admission of steam to the feed-
pump. In one well-known form of throttle-

valvethevalve-diskorvalve properis operated

by means of a lever, as 7, through a rod, as 26,
that is connected to the regulator apparatus.
This apparatus, according to my present im-
provements, consists of the regulator, herein
designated in a general way by the letter R, lo-
cated at oneside of the boiler B, and connected
thereto by the drainage-pipe 10, which enters
the boiler (orstand-pipe thereof) at the height
of the normal water-line 12. In the pipe 10
there should be a suitable valve, as 13, for ad-
justing the drainage-outlet. A waste-pipe 15
leads from the regulator (at about the height
of the pipe 10) to convey the used drainage-
water to the receiveror hieater M when this is
employed, or to jointhesupply-pipe 3 when a
receiver or heater is not employed. From a
point lower than the pipes 10 and 15 a vent-
pipe 16 leads from the regulator R to the
waste-pipe, and a suitable valve,as 17, usually
similar to the valve 13, is provided in said
pipe. 16 to adjust the said regulator-vent,
which vent, during the operation of the ma-
chine, is continuously open and of a less
capacity than the inlet from the boiler to the
chamber of said regulator R. The regulator
R, asshown herein,is supposed to be the same
apparatus described and claimed in Letters
Patent of the United States No. 404,683,
granted to me June 4, 1839. Said regulator
consists, essentially, of the regulator-cham-
ber having therein a float F, connected

65

70

75

8o

85

[8]e]

95

100




10

3 454,899

through a rod, as 30, with the pump-vegulat-
ing valve. This connection may be made
through said rod 30, connected to the lever 19,
and through the aforesaid rod 26 to the arm
7 of said regulating-valve 6. In practice I
providethe lever 19 with a suitable counter-
poise, as 31, (the lever being pivoted at 32,)

‘for reducing the effective weight of the float

within the chamber R, so that said float may
be of solid metal, (usually a casting of iron,)
being thereby secure against any change of

~ weight due to the accidental filling of a hol-
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" then exists in the regulatorissoon discharged,.
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low float. It will be understood,of course,
that the several details of said connecting ap-

paratus may be varied by substitution and.

otherwise within the scopeand limits of my
invention. :

In addition tothe regulator apparatus,and
especially in connection with large steam
plants, T sometimes employ an auxiliary de-
vice consisting of the float T/, borne upon the
water of the boiler, being suitably supported—
as, for instance, by the pivob 40-—and having
a small valve, as 42, closing the inner end 10
of the pipe 10 when the normal water-line
falls below the level of said pipe. This aux-
iliary device does not affect the action of the
regulating apparatus, but serves to prevent
the escape of steam throughthe pipe 10 when-
ever there is no occasion for reducing the
maximam rate of the boiler-supply.

When the water-line 12 falls below the pipe
10, water is no longer drained through said
pipe into the regulator, and, the vent-pipe 16
being continuously open, what accumulation

thereby allowing-the float to descend and
through the connections described to open
the regulating-valve 6, thereby admitting
steam to the steam-pump S and increasing
the rate of the boiler-supply to its maxi-
mum quantity. If nowsaid rate of supply is
sufficient to normally oversupply the boiler,
the water-line 12 gradually rises until it
reaches the level of the aforesaid drainage-
pipe 10, and the surplus is drained through
said pipe into the regulator R more rapidly
than the accumulated drainage-water in said
regulator is discharged through the vent-pipe
16. Consequently the accumulation in the
regulator goes on so long as the water-line
continues above its normal level. As the
drainage-water accumulates in the regulator
it gradually raises the float_and through the
connections described gradually closes the
regulating-valve 6, thus reducing (movre or
less) the speed of the feed-pump S, thus re-
ducing the boiler-supply and finally lowering
the waterline 12. When the water-line is
sufficiently lowered, as set forth, the discharge
of drainage-water to the regulatoris reduced,

while the discharge of the accumuiated drain-
age-water continues through the pipe 16 from
the regulator, thus gradually lowering the
float and again causing, as above set forth,
the acceleration of the feed-pump.

By the term “boiler-supply ” as used herein
I mean the whole quantity of water delivered
into the boiler from the pump, thus including
the water which is converted into steam for
use, together with the oversupply of water
that is drained from the boiler for operating
the regulator to control the operation of the
feed-pump. ,

By this method of boiler-feeding an aceu-
rately - regulated supply is reliably obtained
with the minimum pumping. The drainage-

water discharged from the regulator being

returned to the supply-pipe 3, the use of said
drainage for the purpose of regulation does
not entail any waste, since both the drainage-
water and the heat therein contained are im-
mediately returned to the boiler through the
supply-pump. ‘

Having thus deseribed my invention, I
claim— .

1. The berein-described method of main-
taining the water-level in boilers by regulated
pumping, consisting in pumping to norinally
oversupply the boiler, draining the oversup-
ply from the boiler at the water-line into a
regulator having a continuously-open dis-
charge-outlet of less capacity than the inlet
thereto, and operating the regulator-float of
the pump by the variable aceumulation of said
drainage-water.
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2. The herein-described method of feeding .

boilers by regulated pumping, consisting in
pumping to normally oversupply the boiler,

" draining the overflow from the boiler at the

water-line into a regulator having a continu-
ously-open discharge-outlet of less capacity
than the inlet thereto, operating the. regu-

lator-float of the pump by the variable ac-

cumulation of the drainage-water, and re-
turning said drainage- water to the pump-
supply, whereby the water-level is maintained
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and the drainage-water returned to the boiler -

with a minimum pumping.

3. The herein-described method of regu-
lating the water-supply of boilers fed by
steam-actuated pumps, consisting in drain-
ing the oversupply from the boiler at the wa-
fer-line into a float-provided regulator having
a continuously-open discharge-outlet of less
capacity than theinlet thereto and controlling
the pump-actuating supply from the regun-
lator-float. ’

NICHOLAS CLUTE..

Witnesses:

Francis H. RICHARDS,
HENRY .. RECKARD.
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