' Re 22,590

F. W. MILLER
BOILER CONDITIONING APPARATUS

Jan. 16, 1945,

Original Filed Sept. 30, 1937

.

'

INVENTOR.

FFark ll Mcliler

-9 Q770978

@@ <f

LNOHSEM

o




Reissued Jan. 16, 1945

Re. 22,590

UNITED STATES PATENT OFFICE

22,590

BOILER CONDITIONING APPARATUS.

Frank W. Miller, Chicago; IIl, assignor to
"~ Franclare Company, Chicago, 111, a: corpo;'ation

of Illinois

Original No. 2,224,605, dated December 10, 1949,
Serial No. 300,330, October 20, 1939, which is a
division of Serial No. 166,509, September 30,
1937. Application for reissue May 4, 1942, Se-

rial No. 441,626

3:Claims.. (Cl. 261—78)

This. inventionr relates to the conditioning of

steam boilers generally by wholly or partially
blowing' off the contaminated fluid contents of
the boiler and replacing the same with clean,
fresh water: While the invention is adapted for
use in connection with boilers of the stationary
type; it is particularly advantageous in the re-
conditioning of locomotive-boilers; because it en-

ables such boilers to be reconditioned or replen--

ished with-steam: and water to-produce or main-

tain in the boiler sufficient steaming pressure to-

make the locomotive self-propelling. This appli-
cation is'a division- of my application Serial No.
166,509; filed: September 30; 1937, now Patent No.
2,260,857, issued October 28; 1941. .

One- of the primary purposes of my present in-
vention is:to provide an apparatus of the char-
acter indicated: which: will be capable of increas-.
ing the temperature of the refil] water approxi-
mately 507 F. by the admixture and: entrainment
of steam: in: such water and: without the. produc~
tion:of: any appreciable water hammer:

In. accordance with my invention, the water:

under high pressure is employed’ as the: propul-
sive force and is delivered from a nozzle into the:

throat of a Venturi tube eimbodied in a so-called:

“heat: booster,” while the steam: under a lower
bressure:than the water.is-drawn in: large quan-
tities into the stream:at the low pressure-area- in
the throat: of the venturi with the- result: that

steam heat units in large volume are added’to the-

water to-raiseits temperature-well above the boil-

ing point so that in practice: the water is de--
livered to' the boiler at a steaming temperature-

of: 235° F! or more. In this manmner, the boiler
can: be quickly refilled: with water to the- desired’
water level' at which time a substantial: steam-
pressure will have -been created in the boiler. I
such pressure be insufficient- for the self-propul-
sion of the-locomotive, the water may be cut off

when the appropriate water level in the boiler has-
been-reached, and steam alone may thereafter be

-admitted until’ the desired boiler
been reached,

For: the purpose of facilitating an- understand-
Ing- of thie principles of my invention, I have il-
lustrated: omr the accompanying drawing a pre-
ferred embodiment tliereof; although it should be

-understood that theé.invention is, capable of em-

pressure  has'

bodiment in apparatus both for locomotive and.

stationary boilers in structural assemblies. differ~
ing. substantially from the present. illustrative
disclosure. Referring. to. the drawing,
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section of one of the servicing units Iocated ad-
jacent a round house stall, and

Fig. 2 is a vertical sectional view' through the
heat booster shown in Fig. 1. . :

Referring to the drawing more in detail, the
apparatus comprises a blow-off line 12 through
which blow-off products from -the locomotive
boiler are delivered for conservation in the usual
manner, a washout line 16 to which washout-
water is delivered from any suitable source and
from which it'is delivered through a drop. IT and’
a washout nozzle (not shown) to the interior of
the boiler for washout purposes, a refil] line 28
which ig'supplied with refill water by a high pres-

sure: pump adapted to deliver the water under a

pressure of 120 or more pounds, and a live steam

line 38 connected with any suitable steam source:

the various lines and the connected apparatus
being supported upon a bracket 39 or other suit-
able support. The steam pressure in. line 38 ig
maintained substantially below the water pres-
sure in the refill line 28 by a pressure regulator
of standard construction (not shown), all as fully
described in: my parent application above iden-
tified: .

Referring now' more particularly to Fig 1

- wherein: the washout, blow-off, refill and live
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Fig. 1 is a.fragmentary. elevation. partially. in 55-

steam: lines' are shown in section, it will be ob-
served:that each:of these lines is connected with
the main drop-8-of the service unit in a manner-
which- will be explained. The drop 8 is adapted:

‘to be put in communication with the interior of

the: boiler shell 10 by’ intervening flexible con-
nections including the pipe 9 and swivel joints 10;
The refill line 28 is connected through a riser 41,
preferably of inverted U shape with the upper end
42, of- a. nozzle: 43 projecting into: the upper end
of casing 44 of the heat booster and secured to:
the casing by bolts 45 which also serve as a, hanger
for-the.booster.. One leg of the riser is equipped
with a check:valve 46.adapted to prevent reverse
flow into the refill line and with a shut-off valve
471-provided with an operating lever 48 which may
be. actuated from the floor. through the medium

5. of.drop chains 48 and .51 equipped with hand grips:

52 and 53.respectively.

The: booster casing 44 is of elongated cylin-
drical shape: provided with an internal shoulder
54.upon which a flanged Venturi tube 55 is seated
in. alignment. with and. slightly spaced from. the
end of the nozzle 43; the bore of which, as will
be apparent from Fig. 3, is tapered. )

The live steam line 38 is. connected with the
interior of the casing 44 in proximity to the nozzle
43 and ahead of the venturi 55, through a pipe 56
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" which is equipped with a hand shut-off valve §1
operable from the floor through chains 58 and
with an adjustable regulating valve 59, which may
be manually set to deliver at any predetermined
rate of flow. -

The casing 44 is also provided with a lateral
branch 61 which is connected through a pipe 62
to the blow-off line 12, this pipe being provided
with a check valve 63 to prevent reverse flow from
blow-off line 12 to the booster and with a shut-off
valve 64 provided with an operating lever 65 which
may be actuated from the floor through the chains
66 and 67 equipped respectively with the hand
grips 68 and 69.

lows:

Assuming that the conduit 9 is connected with
the boiler to be blown off, valves 47 and 5T -are
closed, and valve 64 is opened to permit the boiler
contents to be wholly or partially blown off
through the blow-off line 12. If partial blow-off
of contaminated water and replacement thereof
by fresh water is contemplated while maintaining
the boiler under steam pressure, valve 64 is closed
and valves 4T and 57 are opened after a prede-
termined quantity of the contaminated water has
been blown off. Thereupon water under pressure

The appar_atus functions substantially as fol-
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in excess of the boiler pressure is delivered from

the refill line 28 through the nozzle 43 and ven-
turi 55, and steam under a lower pressure is de-
livered from the steam line 38 into the booster
44 around nozzle 43 from pipe 56.

As the water under higher pressure than the
steam is discharged by the nozzle through the
venturi, its velocity is increased and its static
pressure is decreased at the throat of the venturi
so that the steam surrounding the nozzle is in-
jected into and entrained in the water in large
quantities, thereby raising the temperature of the
water from around 200° to 240° to 250° so that
the water when delivered into the boiler is con-
siderably above steaming temperature.

‘When the blown-off contaminated water has
been replaced by an equal quantity of fresh water,
thereby restoring the water level in the boiler,
valves 4T and 57T are closed and valve 64 is opened
permitting another partial blow-off. The alter-
nate partial blowing off and replacement of the
blown-off water with fresh water is continued

until the boiler contains the desired amount of.
water and of a condition suitable for further con-

tinued operation of the boiler.
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If a complete blowing off, washout and refilling.

operation is to be performed, valve 64 remains

open while valves 4T and 57 remain closed until-

the entire contents of the boiler have been blown
off. Thereupon, the boiler may be washed out
by water delivered from the drop 17T in the usual
manner and then refilled with clean fresh water

from the refill line 28 heated to above steaming.

temperature before delivery into the boiler by
steam at lower pressure from the line 38.

During a reconditioning operation, whether the
boiler be repeatedly partially blown down and re-
filled or whether it be completely blown down,
washed out and refilled, the temperature of the
refill water is raised in the heat booster without
the production of objectionable water hammer
and more steam is entrained with the- water,
thereby producing a greater increase in water
temperature than has heretofore, so faras I am
aware, been produced. The elimination of the
water hammer is attributable to using the water

as the propulsive force in the booster and deliver- ’

ing this water at a substantially higher pressure
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than the pressure of the heating steam, which
enters the chamber around the nozzle at a lower
pressure than the water and is drawn in large
guantities into the water stream by the temporary
reduction in pressure in the throat of the venturi
which enables the steam to enter the venturi and
become thoroughly mingled with and entrained in
the water as the stream reassumes its normal
pressure and velocity upon expansion beyond the
venturi. T
With a system embodying my invention it is
not unusual with the valves fully open to re-
plenish a locomotive boiler-at a speed of from
three hundred to six hundred gallons of water
per minute at a temperature of 250° or more.
With either method of reconditioning, if the
steam pressure in the boiler at the conclusion of
the reconditioning operation is insufficient for

-self-propulsion of the locomotive, the valve 47

may be closed when the desired water level in the
boiler has heen attained and the valve 57 left
open to thereby supply additional steam to the
boiler until a self-propelling pressure has been
established therein.

It is believed that my invention and many of
its attendant advantages will be understood and
appreciated from the foregoing, and it should be
manifest that the structural details shown and
described for illustrative purposes may be varied
within wide limits within the scope of my in-
vention as defined in the following claims.

Iclaim: : ~

1. A hoiler conditioning apparatus comprising
a cylindrical casing provided with an internal,
annular shoulder, a Venturi tube seated on said
shoulder, a nozzle projecting into the upper end
of the casing into cooperative relation to said
venturi, means for securing said nozzle in posi-
tion, means for supplying water under pressure
to said nozzle, means for supplying steam undsr
a lower pressure than the water to the casing in
the vicinity of the mouth of the venturi, a con-
duit. of smaller diameter than the casing con-
nected to the lower end of the casing and adapted
for connection with a boiler shell, said casing
providing a chamber between the delivery end of
the venturi and said pipe of greater cross sec-
tional area than that of the stream of water en-
tering the chamber through said venturi, and
means for controlling the delivery of said steam
and water to said casing.

2. A boiler conditioning apparatus comprising
a cylindrical casing provided with an internal,
annular shoulder, a Venturi tube seated on said
shoulder, a nozzle projecting into the upper end
of the casing into cooperative relation to said
venturi, means for securing said nozzle in posi-
tion, means for supplying water under pressure
to said nozzle, means for supplying steam under
a lower pressure than the water to the casing in
the vieinity of the mouth of the venturi, a con-
duit of smaller diameter than the casing con-
nected to the lower end of the casing and adapted
for connection with a boiler shell, said casing
providing a chamber between the delivery end
of the venturi and said pipe of greater cross sec-
tional area than that of the stream of water en-
tering the chamber through said venturi, and a
branch ~conduit leading from said chamber
through which boiler blowoff products delivered '
to the chamber by the conduit connected to the
boiler shell are discharged. )

3. A hoiler conditioning apparatus comprising
a cylindrical casing having a Venturi tube dis-
posed therein in spaced relation to the upper end
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thereof, a nozzle projecting into said upper end
of said casing in alignment with and into prox-
imity to the mouth of saig venturi, said nozzle
being externally tapered to provide a surround-
ing chamber above the venturi of increasing
cross-sectional area toward the venturi, meansg
for securing said nozzle in position, means for
supplying water under pressure to said nozzle,
means for supplying steam under a lower pres-
sure than the water to the tapered chamber sur-
rounding said nozzle above the venturi, a con-
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duit of smaller diameter than the casing con-
nected to the lower end of the casing and adapted
for connection with a boiler shell, said casing
providing a chamber between the delivery end
of the venturi and said pipe of greater cross-sec-
tional area than that of the stream of water en-
tering the chamber through said venturi, and

" means for controlling the. delivery of said steam
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and water to said casing.
FRANK W. MILLER.




