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To all whom it may concern:.

Be it known that I, ALBerT R. RAYMER, a
citizen of the United States, residing at Beaver,
1n the county of Beaver and State of Penn-
svlvania, have invented or discovered certain
new and useful Improvements in Plants for

Cleaning and Restoring Boilers to Service Con-

dition, of which 1mprovement the following
1S a Qpemﬁcatlon |

Most water for boilers of locomotives and
stationary engines 1s used 1n 1ts natural con-
dition and contains materials which under a
high temperature will be precipitated and
form scale on the heating-surfaces, thus ne-
cessitating a frequent cleaning of the boiler.

- According to the present practice on rail- |

ways the cleaning involves the tollowing op-

“erations: First, the fire is drawn and the lo-

comotive run into the roundhouse, the pres-
sure 1n the boiler at this time being at about
one hundred (100) pounds.- The whistle or
pop-valve, or both, are then opened to permit
of the escape of steam. To reduce the pres-
sure in the botler from one hundred (100)
pounds, more or less, to zero in this manner
usually requires from thirty to forty - five
minutes. As soon as the pressure 1s reduced
the blow-off cock 1s opened and the hot wa-
ter allowed to escape into the sewer. A com-

plete drainage of the water is effected by re-

moving plugs in the water-legs forming the
sides of the fire-box. When the boiler has
been cooled to a working temperature, which
1s generally effected by the introduction of
cold water through a hose connected to the

- boiler, wire brushes and scrapers are intro-
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5C remaln m 1t.

duced through tapped holes to loosen the
scale, thus permitting its.being washed out.
lhlS dla,mlng, scraping, and quhmﬂ' out re-
quires from three to four hours and being
completed the outlets are closed, the boiler
filled with cold water, and the fire started,
the draft being induced by compressed air or
steam introduced into the stacl{ by a verti-
cally-arranged nozzle. As the fire-box and
tubes are cold, the combustion of gases is so
impeyfect that large volumes of smoke are
plod'UCed so filling the roundhouse, render-
Ing 1t near ly lm])()%Slblb for the workmen to

This blowing by air is main- !

I tained until suﬂ'icient steam 1s generated to

permit the locomotive-blower to operate,
which 1s kept in operation until service pres-
sure 1s generated. The generation of work-
ing pressure from cold water requires usually
a little over an hour, and the total time re-
quired for all the operations from the time
the fire 1s drawn antil working pressure has
been produced requires from five to six hours.
The whole operation involves the waste of a
large number of heat units in blowing off the
steam and the drainage of the hot water into
the sewer. It also subjects the boiler to ex-
cessive strains by unequal contracting caused

| by the introduction of cold water, and there

1s a large waste of fuel in the generation of
working pressure and also a loss of time in
the service of the locomotive. On some rail-
roads and in some power plants the water is
so treated that practically all foreign matter
left in it will remain in solution under condi-
tions of temperature and pressure existing in
boilers in operation. While little or no scale
will be formed on the heating-surfaces when
using the treated water or water practically
free from scale-forming ingredients, the per-
centage of forelign matter in solution in the
water in the boiler will increase in a com-
paratively short time to such a point as to
cause foaming. When this occurs, it is the
present practice to draw the- fire, run the lo-
comotive to the roundhouse, blow off the
steam, empty the boiler, and refill i1t with
cold water, and steam 1s then generated in
the manner deseribed. Inshort, the operation
of cleaning the boiler when treated water is
used 1s the same as with untreated water ex-
cept that the scraping of the tubes, &ec., to
loosen and remove scale 1s not required.

- .Theobject of the invention described herein
1s to provide for the cleaning of the boiler and

the restoration of service conditions without
the loss of all the thermal units present in the
boiler when the locomotive reachesthe round-
house, without subjecting the boiler to excess-
ive strains, without a large waste of fuel and
consequent inconvenlence to workmen, and
without the long loss of time in service of
locomotive incident to the present methods.
The accompanying drawing, forming a part
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of this specification, shows-diagrammatically
the arrangement of the several parts or ele-
ments of my improved plant.

In the practice of my invention the fire of
the locomotive to becleaned is banked or may
be drawn and the boiler maintained at the de-
sired temperature by a gas or sprayed -oil
flame. It is the proposed practice to retain
enough steam-pressure—uz. ¢., about one hun-
dred (100) pounds —in the boiler to run the lo-
comotive into its stall in the roundhouse.
When placed 1n its stall, the main pipe 1 of a
manifold isconnected by a flexible pipe to the
blow-oftf cock, which 1s then opened, allowing
the water and steam from the boiler to flow
by the pipe 1 and branch or member 2 of the
manifold into the tank 3, which will be termed
the **blow-off ” tank. This tank is provided
with an outlet-pipe 4 sufficiently large to pre-
vent the generation of any material pressure
therein, so that when water above 212° Fah-
renheit from the boiler enters the tank there

will be arapid evolution of steam, which will

continue until the water is cooled down to or

approximately to212° Fahrenheit. Thesteam

thus evolved is conducted by the pipe 4 to a
condenser 5, where the steam is emploved to
heat water to be fed to the boiler, as herein-
after described. A coil of pipe 6 is arranged
within the blow-off tank and has one end con-
nected by a pipe 7 to a suitable supply of wa-
ter, which has by preference been treated to
prevent the formation of insoluble precipi-
tates in the boiler. The other end of this coil
1s connected by apipe 8 to the hot-water tank
9, being provided inside of the tank with a
float-valve 10, so as to prevent an overflow of
water therefrom. This hot-water tank iscon-
nected by pipes 11 and 12 to the condenser 5,
one ot the pipes, as 11, being connected to the
inlet end of the condenser and the pipe 12 to
the outlet end. A suitable pump 13, prefer-
ably of centrifugal type, is arranged in the
line of the pipe 11, so as to draw water from
the tank 9 and force 1t through the condenser
5 and back into the tank through the pipe 12.
The water as 1t flows to the tank 9 1s heated
by the hot water in the blow-off tank 3 and
by its circulation through the condenser 5 is
raised to a still higher temperature by the
steam arising from the blow-off tank, asabove
described, and caused to pass through the con-
denser. The water of condensation escapes
from the condenser by a pipe 14, which hasa
valve 16 connected with the hot-well 9, and
also by valve 17 with a pipe 15, leading to a
sewer. DBy this arrangement if the steam
passing through the condenser is clean—u. e.,
free from oil or other 1mpur1t1es——the valve
16 is opened and the water 1s discharged 1nto
the hot-well 9. 1f, however, the steam 1s im-
pure, the valve 16 1S closed_ and valve 17
opened, so that the water of condensation will
flow by the pipe 15 into the sewer. The con-

65 denser 5is provided with an outlet-pipe 18 for
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the escape of uncondensed steam, and a by-

pass is provided in the pipe 4, extending
from the pipe 4 around to the pipe 18 and hav-

ing a suitable valve, so that when necessary

or desired all or a part of the steam from the
blow-off tank can be discharged into the at-
mosphere without passincr through the con-
denser 5.

By the passage of the feed-water through
the coil 6 and the circulation of water from
the hot-well through the condenser 5 the wa-

‘ter in the hot-well can be raised to approxi-

mately 205° Fahrenheit, this being done by
the heat contained in the water discharged
from the boilers to be cleaned. A pipe 19
is connected with the hot-well, preferably
through the pipe 12, and forms the inlet or
supply pipefor the teed-pump 20. This pump
will receive hot water from the hot-well and
torce 1t through the pipes 21 and 22 into the
live-steam heater 23, to which livesteam 1s fed
from any desirable source by the pipe 24.
This live-steam heater is connected by a pipe
25 to the branch or member 26 of the mani-
fold, and the latter is connected to the main
pipe 1 of this manifold.

Aftter all the water in the boiler of the lo-
comotive has been blown of as described the
valve 27 in the pipe 2 1s closed, and the valves
28 1n the pipe 19, 29 1n the pipe 22, 30 in the
pipe 25, and 31 in the pipe 26 are opened, so
that by the operation ot the pump 20 water 1s

forced into the boiler through the connection -

previously established with the pipe 1. As
the pump 20 i1s constructed to operate auto-
matically, as soon as pressure on the delivery
side drops, as by opening the valve 31, the
valves 28, 29, and 30 are usually kept open
except when a different operation of the plant
1s desired. The water as it passes through
the pump has approximately a temperature of
about 205° Fahrenheit, more or less, but by
its passage through the live-steam heater 23
1s raised to a temperature of about 300° Fah-
renheit, more or less, and at that temperature
forced to the boiler under pressure sufficiently
high to prevent evolution of steam until it en-
ters the boiler.

It will be observed that as the emptying of
the boiler and its immediate refilling with wa-

ter at or approximately at the same tempera-

ture as that discharged is effected one imme-
diately after the other no opportunity for any
material cooling of the boiler has ocecurred,
and therefore the boiler will not be subject
to any severe strains by this operation. As
a matter of fact, there remains in the boiler
a pressure of about fifty pounds of steam

when all the water has been discharged, and.

this pressure is retained without any mate-
terial or undesirable diminution until the re-
filling occurs, which is preferably effected 1m-
mediately subsequent to the last outlow of wa-
ter. As soon as the boiler has been filled to
the desired level the operation is stopped and
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the fire 18 started or a new fire is kindled in
the fire-box. and as the water has been dis-
charged i1nto the boiler at 300° Fahrenheit
temperature, more or less, there will be suffi-
cient steam to operate the steam-blower of

the locomotive, and as the fire-box and tubes

will be hot there will be a very llttle loss due
to unconsumed gases.

It has been found by actual trial that the

boiler of a locomotive can, counting from the
time 1t enters the stall of the roundhouse to
the time 1t leaves the same ready for service,
be entlrely emptied, refilled, and steam r‘used
to a service-point in half an hour.

It will be observed that the feed-water is-

heated to or approximately to a temperature
of 205° Fahrenheit by the water and steam
taken from the boiler and that Hve steam is
necessary to raise it to the 300 or any other
temperature at which it is deswed to fill the
boiler.

My 1improvement fm ther contempla,tes the

charging of the boiler with warm water—=«. e..

_watel h om the hot-well—or with cold water,
as may be desired.-

If when the boiler is
emptied there is reason to believe there may
be leaks and after repairs i1t is desired to test
the boiler, valves 32 and 33 in pipe 34, ex-
tending from pipe 21, and also the valve 35 in

the branch or member 36 of the manifold are

opened, so that the water from the- hot-well
will be forced into the boiler without passing
through the live-steam heater 23. Water is
prevented from flowing from the live - steam
heater during this operation by a check-valve
51 1n the pipe 22. The boiler is filled com-
pletely with this hot water, all outlets being
closed, and the valve 35 is closed. The high-—

pressure pump 37 1s then started, drawing wa-

ter from the supply-pipe 7 and forcing it
through the pipe 38 past the valve 39, which
1s opened, into the main pipe of the manifold
and into the boiler. This pump is so con-

structed as to be capable of producing any de-

sired pressure—say three hundred pounds—

water at the time of this test, and therefore
approximating service condition, the testing
of it at this time will be more effective to de-
velop faults than if tested when cold. In or-
der that the hot- well 9 may be supplied with
water without passing through the coil 6, the
pipes 7 and 8 are connected by a pipe 45, hay-
ing a valve 46. When the water is to be
pumped directly into the hot-well, the valves
47 and 48 in the pipes 7 and 8 are closed and
the valve 46 opened, thus forming a by-pass
around the coil 6 to the hot-well. Provision
1s also made for taking the feed-water directly
trom its supply to the inlet-port of the pump
20 by connecting the pipes 7 to the pipe 19
by a branch 49, having a valve 50 therein.

- By closing the valves 28 and 47 and opening

the valve 50 the pump 20 will draw cold water

usually suth

pumped into the empty boiler.

As the boiler 1s filled with hot

a pipe 64, having a valve

2 4

from the supply, force 1t through the live-
steam heater, and thence directly into the
boiler. The water thus flowing from the sup-
ply through the live-steam- heater can be

raised to the temperature desired for testing

or to the maximum temperature required for
chargirg the boiler for service.

When using treated water or water natu-
rally free from scale-forming materials, 1t is
cient to empty and refill the boiler
in the manner described. When, however,
water containing scale - forming material is
used, the boiler is emptied asdescribed and al-

lowed to cool down sufficiently to permit of

the scale being removed in the usual manner.
After the closing of all openings in the boiler
except the blow - off cock the valve 31 is
opened to permit water at a temperature of
about 300° Fahrenheit, more or less, to be
The water
being free from pressure as it enters the boiler
alarge volume of steam will be evolved, which
will distribute itself thr oughout the boiler
and effect a uniform heatmﬂ' of all parts.
This unifornt and equal heating will not cause
any injury, as strains are produced only by
unequal and irregular heating.

Provision is made for permitting the dis-
charge of foul water from the blow-off tank
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after 1t has been cooled down by the water

flowing through the coil 6.  In practice it is
considered desirable to empty the blow-off
tank after each boiler has been cleaned, as

otherwise a part of the heat of the incoming
hot water and steam will be wasted in heating

the water already in the tank. The tank and

outlet are preferably so constructed and ar-
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ranged that the tank will hold approximately -

the volume of water 111 the boiler at the -time
of cleaning.

Provision is made for utilizing steam in the
condenser 5 from sources other than the wa-
ter from the boiler being cleaned by connect-

ing a pipe, provided with a valve 52, to the

steam-pipe 4, the pipe being also connected to
a source of exhaust or live steam:

It will be understood that a manifold A is
arranged adjacent to each stall of a round-
house, and the branches or members 2, 26,
36, 40, and 41 of each manifold are connected,
respectively, to main pipes 2%, 25, 34, 38, and
49. As repair and erecting shops are usually
arranged in the neighborhood of roundhouses,
provision is made by pipes 53 and 54, having
valves 55 and 56 and extending, respectively,
from pipes 34 and 38. to charge boilers in the
erecting or boiler shops with hot water and
then apply a testing pressure thereto. In
order to supply hot water for- the boiler and

erecting shops when the hot-well 9 is out of

service, the pipes 25 and 34 are connected by
65. By opening
valve 50 and closing valves 32 and 28 cold wa-

ter can be forced through heater 23 and thence
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by pipes 64, 34, and 53 to the boiler and | tank, means for forcing water from the ho

erecting shops, valves 45, 33, and 55 being
opened, and by pipe 36 to the roundhouse,
valve 85 being opened and valve 55 closed.

By properly adjusting the steam-supply to
the heater 23 the water can be heated to any
desired temperature. Suitable connections
are also made to the boilers of the erecting
and boiler shops and the boilers of other ad-

Jacent power plants, whereby such boilers may

be cleaned and recharged in the manner de-
scribed and retrularly fed with superheated
hot and cold water, as desired. To utilize
the heat discharged frem the stationary boil-
ers in cleaning, the blow-off pipe 2" 1s pro-
vided with a branch 57, having a valve 58, ex-
tending to the boiler to be cleaned. In order
to recharge the boiler or to continuously feed
the same, a pipe 59, extending from such

boiler or boilers, is connected by pipes 60 and

61, having valves 62 and 63, respectively,with
pipes 21 and 25. By closing the valve 62

and opening valve 63 superheated water will

be forced by pump 20 to the boiler orits feed-
pump, while by closing valve 63 and opening
vaive 62 water from the hot-well 9 will be
delivered to the boiler or its feed-pump.

No claim 1s made herein for method of or
apparatus for utilizing the heat units con-
tained 1n the blow-off of a boiler 1n heating
roundhouses or other buildings, as the same
form no part of my invention herein.

I claim herein as my invention—

1. In an apparatus for cleaning and refilling
boilers, the combination of a blow-off tank, a
coil of pipe arranged in sald tank, means for
forcing water through such coil, a hot-well
connected to the coil, means for forcing the
heated water from the hot-well to the boiler,
substantially as set forth.

2. In anapparatus for cleaning and refilling
boilers, the combination of a blow-off tank, a
coil of pipe arranged in said tank, means for
forcing water through the coil, a hot-well con-
nected to the coil, means for forcing water

from the hot-well to the boiler and means for-

heating the water above 212% Fahrenheit, sub-
stantially as set forth.

3. Inanapparatus for cleaning and refilling

boilers, the combination of a blow-off tank, a
coil of pipe arranged in said tank, means for
forcing water through said coil, a hot-well con-
nected to the coil, a condenser or exhaust-
steam heater, means for causing water to cir-
culate from the hot-well through the heater
and ‘back to the well, and means for forcing
the heated water from the hot-well to the
boiler, substantially as set forth.

4. Inanapparatus for cleaning and refilling
boilers, the combination of a blow-off tank, a
coil of pipe arranged in said tank, means for
forcing water through said coil, a hot-well con-
nected to the coil, an exhaust-steam heater

= 788,376

well through the heater and back to the hot-
well and means for forcing water from the hot-
well to the boiler, substantially as set forth.

5. Inanapparatus for cleaning and refilling
boilers, the combination of a blow-off tank, a
coil arranged in said tank, means for forcing
water through said coil, a hot-well connected
to the coll, an exheuet—steem heater, means for
causing tle water from the hot- well to circu-
late thI'OL.gh the heater, means for forecing the
water from the heater to the boiler, and means
for heating the water above 212° Fahrenheit,
substantially as set forth.

6. Inaplant for cleaning and refilling loco-
motive-boilers, the combination of a manifold
adapted to be connected to the boiler of aloco-
motive and having a series of branches pro-
vided with valves, a blow-off tank connected
to one branch or member of the manifold, a
coil arranged 1n satd tank, means for forcing

- water through said coil, and a connection from

the coill to another branch or member of the
manifold, substantially as set forth.

7. In a plant for cleaning and refilling loco-

motive-boilers, the combination of a manifold
adapted to be connected to the hoiler of a loco-
motive and having a series of branches or

members provided with valves, a blow-off tank:

connected to one branch or member of the
manifold, a coil of pipe arranged in said tank,
means for forcing water through said coil, a
hot-well connected to the coil, means for heat-
ing the water above 212° Fahrenheit connected
to another branch or member of the manifold,
and means for forcing water from the hot-
well through the superheater to the boiler,
substantially as set forth.

8. In a plant for cleaning and refilling loco-
motive-boilers, the combination of a manifold
adapted to be connected to the boiler of the
locomotive and having a series of branchesor
members provided with valves, a blow-off
tank, an exhaust-heater having a steam con-
nection with the tank, a hot-well, means for
forcing water into the hot-well, means for
causing water from the hot-well to circulate
through the heater, a connection from the
hot-well to the manifold and means for fore-
ing water from the hot-well to the boiler, sub-
stantially as set forth.

9. In a plant for cleaning and refilling loco-
motive-boilers, the eombmatlen ot a manifold
adapted to be connected to the locomotive-
boiler, and provided with branches or mem-
bers having valves, a blow-off tank connected
to one member of the manifold, a coil of pipe
arranged in said tank, a hot-well connected to
the coil, means for forcing water through the
coil into the hot-well, an exhaust-steam heater,
means for the water in the hot-well to circu-
late through the heater, a superheater con-
nected to the hot-well, the hot-well and su-

having a steam connection to the blow-off | perheater being connected to independent
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~ branches or members of the manifold, and

Crs,
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means for forcing water from the hot-well into
the boiler, substantla,lly as set forth.

10. Ina plantforcleaningand refilling loco-

motive-boilers, the combmatwn of a manifold
adapted to be connected to the boiler of a lo-
comotive, and having a series of branches or
members provided with valves, a blow-off tank
connected to one branch or member, a supply
of hot water connected to another branch and
a supply of water heated above 212~ Fahren-

- heit connected to a third branch, substantially
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as set forth.

11. Ina plantforcleaningand refilling 1000—
motive-boilers, the combination of a manifold
adapted to be connected to the locomotive-
boiler, and havingaseries of branches or mem-
bers provided with valves, a blow-off tank con-
nected to one branch or member, a supply of

hot water connected to another branch or

member and a supply of water under testing
pressure connected to a third member of the
manifold, substantially as set forth.

19. An apparatus for utilizing the blow-off

products of boilers, comprising clarifying and
separating tanks, water-heating means, means
for delivering the steam from said tanks into
a heating apparatus, and meansfor foreing the
heated water into the boiler.

13. Anapparatus for handling blow-off prod-
ucts of boilers, comprising a series of tanks,

means for delivering the blow-off produects

therein, means for separating the said prod-
ucts, water-heating means, means for deliver-
ing the steam to the water-heating means,

means ror introducing water into each of said

tanks for reducing their temperature and
means for conducting such water to the wa-
ter-heating means.

14. An apparatus for handling the blow-oft
products of boilers, comprising a tank for the
separation of the elements of the blow-off of

boilers, means for delivering the blow-off 1nto

said tank, a coil arranged 1n said tank and
acdapted to be connected to a water-supply and

- to a boiler, means for mdependently remov-
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- heater and a pipe whereby water from a boiler |
may be delivered to said reservoir.

ing the elements of the blow-off, and means
for applying the heat of one of said elements
to the water as it passes from the coil to the
boiler.

15. Anapparatusof the character deseribed
comprising a water-heater, a reservoir to re-
ceive blow-off water from a boiler, a heating-

coil for fresh water located within said reser- |.

voir, a pipe for admitting fresh water to said
coll, a pipe connecting sald coll to the water-

16. Anapparatus of the character described

ering hot water from said heater, a mixing-
chamber, a pipe for delivering cold water to
said mixing-chamber and a pipe arranged to
deliver water from said mixing-chamber to
the boiler to be washed.

17. Anapparatus of the character described

comprising a water-heater, a reservoir having

a closed top and adapted to receive blow-oft
water from the boiler, connections from the
boiler to said reservoir, connections from the
upper part of said reservoir to the water-

heater, and connections for conducting the

hot water from the water-heater to-the boiler.

18. An apparatus of the character described
comprising a reservoir having a closed top, a
water-heater, connections from the top of said
reservoir to said water-heater, a heating-coil
within said reservoir having a pipe for admit-

ting fresh water thereto, connections from said

coil to the water-heater, a pipe for conducting
blow-off water from the boiler to the reser-
voir, and connections for delivering hot water
from the water-heater to the boiler.

19. Anapparatusof the character described
comprising a water-heater, a reservoir to re-
ceive blow-off water from the water-heater,
a reservoir to receive blow-off water from the
boiler, a heating-coil for fresh water located
within said reservoir, a pipe for admitting
fresh water to said coil, connections from said
coil to the water-heater, connections from the
top of said reservoir to the water-heater, and

5 |

comprising a water-heater, a pipe for deliv- 60
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connections whereby hot water may be deliv-

ered from the water-heater to the boiler.

20. Anapparatus of the character described
comprising a water-heater, a reservolr to re-
ceive blow-off water from a boiler, a mixing-
chamber, a pipe leading from said mixing-
chamber and having its free end arranged to
connect with the blow-oﬂ:’ cock of a locomo-
tive-boiler, a heating-coil within said reser-
voilr, connections from said heating-coil to the
water-heater, a pipe connecting the upper end
of the reservoir with the water-heater, a pipe
for admitting fresh water to said heating-coil,
a pipe for delwel ing cold water to the mixing-
chamber, hot-water connections leading from
the water-heater to the mixing- chamber and
a pipe leading from the mixing-chamber to
sald reservoir, and several pipes connected to
sald mixing - chamber being provided with
cocks.

- In testimony wher eo‘[ I have hereunto set

my hand.
ALBERT R. RAYMER.

Withesses: _
Darwin S. WoLcoTT,
K. K. GAITHER.
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