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UNITED STATES

PATENT OFFICE.

FREDERICK A. GALE, QF CHICAGO, FLLINOIS.

APPARATUS FOR WASHING OUT ANbfﬁl?F'?LlNG‘gdcom’b E

Na 881,337, '

To ail whom it may conoem T
. Beitknown that I, FREDERICK A. GALE, &
* - resident.of Chicago, in the county of Cook

and State of Illinois, have invented certain -
new and useful Improvements in Apparatus ;

: 5"
" for Washing.Out and ‘Refilling Locomotive-

. Boilers, of which the following is a full, clear,

. .and exact description.” -~ .- -
¢ Theinvention relates to roundhouse equip-

‘to ments, and more particularly to apparatus

... for washing out and recharging locomotive-
- . boilers. . : R
. One object of the present invention is to
utilize the blow-off water for washing out a
.15 locomotive, and thus effect a material saving
-~ in the amount of water used and also saving

- the heat units of the blow-off water. : = -~
" Another object of the inventionis to pro-

‘20
 the roundhouse-main at the desired tempera-.
. ture without the necessity of mixing cold and
 hot water at or near the discharge connec-’
" tion. A resultant advantage of

25 of the invention is that the temperature of

" the water used for washing out the boiler is.

not dependent on’the. workman -employed

. for washing out boilersand being automatic- .
. ally regulated requires no attention from the

30 workman. - In practice it has been found that.
.some workmen are disposed to use water at .

- lower than ;ilrogzr ;
“ - cracking of the boiler or crown-sheet therpof
“lislikelytoresult. 0 T .
further designs to provide’

35‘ The invention
quick re-,

7% gpparatus which mskes possible .
: dli)ilz)r’ iny of the locomotive-boiler.

rovide improved apparatus in which the

- feed-water will be ,s‘uﬁerheated,’ ‘so. that the,
_.boiler when filled with such water will con-*

... the locomotive.in condition for service.
i gfp;rs;ﬁus is very economical; beca _
S p}'] ¥ necessary to increase the.temperature of
“' the
30 is’consumed to supply. the deficiency neces-
" sary to.raise the temperature of the feed-"
" water; to promptly render the locomotive:
serviceable. . o o oo

to"provide
and re-

invention desi

s ‘{mproved apparatus for washing out
- . charging l_ocomo_’gi,vﬁboil“e_rs_._,’ R

' Bpecification-of Letters Patent..
" Appliostion flsd March 24,1908, Serial ¥o, 307,803,

- vide apparatus whereby the temperature of |
the water used for washing out is supplied to.| ve

tﬁm featurey.

‘temperature, wherefrom |
|.of gipes-bcémprisipg_ & blow-off main 10; a
botler, % %% | hause and ate provided with taps or connec-
. Still another object of the invention is to . '

low-off steam is directly utilized to heat.the |-
_feed-water used for the locomotive-boilers | m
and comprising - a fuel-heater whereby ‘the |
“tain both steam and water necessary to put | v
use it ig I

fead-water by a superhéater,in which fuel |

i motive-boiler.

BOILERS. - -

~

Patenited Sept. 18, 1906,

" The invention consists in the several novel '

features hereinafter set forth, and more pars" .
ticularly defined by claims at the conclusion

hel'eof. N - S . S = . . :
.. In the drawings, Figure 1 is a diagram-
matic view of the improved apparatus, the
' pipe connections-located in the roundhouse
or near the engine-stalls being.shown in ele-
“yation at the topof the sheet,and otherapp

ratus, which may be located at any conven-
ient place, being. also -shown in elevation.
Fig. 2 is a view in vertical longitudinal sec-:;

vavava

tion of the reservoir. for receiving and con-

taining the blow-off water. ' Fig. 3 is a simi- 7¢
lar view.of :the feed-water heater and reser- ..

ir. - Fig.'4 is a similar view of the sepa~

—

| rator, whereby the blow-off steam isseparated

ff water,: ]'!‘11%1; is a side ele- ..
fperheater. .- Fig. 6 is a trans- 75 -
*the feed-water heater shown -
7.is a detail view showing the

‘the manner of connecting the
oiler.to the feed-water and

1) " Fig. 8 is an elevation of the 80
apparatis for automatically Tegulating the -
temperature of the water-used for 'washing. .
.Fig, 9. is & section of the ‘thermostatically-
conirolled mechanism for operating the-valve
for admitting cold water to the mixing-tank; 85
-and Fig. 10 is.a:detail view, partly in section, =
of the valve for admitting cold water to-the -

o 'lngitaﬁk. SRR

*".The roundhouse is-e

-water main 11, and a main 12 for wash-

fee
' . These exténd sround the round:

ing-watet.

 tions. insujtable number; according to the :

b bloy ction for the blow-off -
i blo ; off
“branch pipes 1 :

capacity of theroundhouse. . - °
“connection
7 pipe standard ¢
5,:connected.to the lower end: - .
‘of Pip‘e'i.B;{' sach of which is provided with'a ico
va/

ve'16 for respestively controlling commu- - - .
- hication between the blow-off main and alo- -

105

 said pipe, or,'if d
-blown-off through-both
| flexible pipe 17 is adapted to
of the branch pipés 15.with a-blow-off cock 10
18, ususlly provided at each:side of the loco-"- -~
‘ The blow-off water.and sedi~
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ment in the locomotive-boiler will by reason
of the pressure in the boiler be forced through
cocks 18, flexible pipes 17, valve ‘16, and
pipes 15 and 13 into the blow-off main. The
connections for blowing off steam (see Fig. 7)
into the blow-off main each comprise 2 valve
19, connected to main 10, pipe 20, pipe-stand-
ard 21, and a pipe 22, one end of which is
adapted to be connected to a valve 23, usu-
ally provided in the dome of the boiler.
Pipes 21 and 22 are provided with flexible
joints 24 for convenicnee in connecting ‘the
dome of the boiler to the blow-off and feed-
water mains. When this connection to the
dome has been made, the blow-off steam can
pass through pipes 22 21 20 and valve 19 into
the blow-off main 10. The connection, com-
prising pipes21 and 22,servesalso as a filling
connection. ; _ ‘

A pipe 20 is connected to pipe-standard

21 and to a valve 23’, which is connected to

feed-watermainll. (See Fig.7.) Thiscon-
nection makes it possible to introduce féed-
water into the boiler through the dome c§n—
nection.
nected by a pipe standard or leg 24 to
branches 25, which have terminals adapted
to be connected by flexible pipes; such as 17,
to the blow-off cocks at the sides of the loco-
motive. A valve 27 controls supply of feed-
water to branches 25, and a valve 28, adja-
cent one terminal of one of the branch pipes
25, controls passage through said terminal.

Valves 32 and 28" control passage of feed-
.water to the other terminal of pipe 25.. Ob-

viously. by 1aeans of valves 28, 32, and 28’
feed-water can be supplied through either or
both of the branch pipes 25 to the boilers ad-
jacent the leg 24. '

The wash-out main 12 is connected to sup—"

ply washing-water to branches 25 by a pipe-
standard 29, which is connected to said
branch and is provided with a valve 31 for

controlling the passage of washing-water to

said branches. Valve 32 is arranged be-
tween the couplings 25 and pipes 24 and 29
to cut off communication therebetween, SO
that the terminal at one side can be used for
refilling, while the terminal at the cther side
can be used for washing. By
of valves 27, 28, 32, and 28’ either or both of
the terminals of btanch 25 can be used for
supplying water to a wash-out connection.
Blow-off main 10 conducts the contents of
the locomotive-boiler (steam and water) toa

. pipé 10/, connected to a separator 37, Fig. 4,

whereby the blow-off steam is separated
from the blow-off water. The steam passes
by a pipe 38.to a feed-water reservoir and
heater A, and the blow-off water and Impuri-
ties therein pass through a pipe 39 to a reser-
voir B for the washing-water. It will thus

be seen that the blow-off steam and blow-off .

watpr can be simultaneously discharged from
the locomotive-boiler ~through a .common

The feed-water main is also con-

-excess blow-off water to the sewer.
~count of such construction the coldest por-

-cold water which is mixe

manipulation

831,337

pipe and then separated, so that the steam
can be used to heat the feed-water and the
impure blow-off ‘water sent to the reservoir
for the washing-water. ) o
Reservoir B for containing the washing-
water is provided near one end with a
strainer or filter C, Fig. 2, at one side of
which.is arranged a chamber ¥ for the puri-
fied blow-off water, and at the other side of
which is arranged a receiving-chamber b for
the blow-off water as it comes from the boiler
and to which pipe 39 is connected. The
blow-off water passes from the receiving-
chamber b through filter C into the storage-
chamber Y. The strainer purifies.the blow-
off water sufficiently so it can be used to ad-
vantage in washing out the boiler. This

strainer or filter is preferably mounted in a -

removable frame ¢, which can be withdrawn
and replaced through an opening in the top
of the reservoir. The heavier. portions or
foul contents of the boiler settle in chamber b
and may be withdrawn, when desired,
through a discharge-pipe 40, controlled by a
valve 41 ‘and leading. to a-sludge-tank 42.
An overflow-pipe 43 terminates near the
lower portion of chamber 4 and 'condug)ts the

n ac-

tion of the water in the reception-chamber
passes to the sewer. A

. The washing-water should be used at a
temperature ranging from 100° to 130°
Fahrenheit, and the blow-off water as it en-
ters reservoir B is usually of a much higher

temperature. Resultantly it frequently oc-

curs that the filtered water in reservoir B is
too hot for washing. A pipe 45, usually con-
nected to the water-supply main, supplies
with the purified
blow-off water, to temper the water supplied
to washing-main 12. A pipe 80 is connected
to the bottom of reservoir B and conducts
the purified blow-off water to a reservoir 81.
A valve 82 is included in said pipe and is au-

tomatically operated by a float 83, so that

reservoir 81 will always contain a supply of
water at suitable temperature for washing.
Cold-water pipe 45 is connected to 4 tank 84,
and a valve 85, which is controlled by a float
86 in said tank, automatically regulates the
supply of cold water to said tank. - A ther-
mostatically-controlled butterfly-valve 46 is

7°l

75

8o

go

95

1co’

I1Ic

11§

included in a pipe 87, which connects pipe 80 .

and tank 84 and controls the sugf)ly of cold
water to reservoir 81. Purified blow-off wa-
ter in reservoir B is not under pressure, and

‘the purpose of tank 84 is to reduce the pres-

sure under which the cold water is usually
supplied in main 45, so that the pressure of
the cold water and the hot water passing to
roservoir 81 will be substantially equalized.
This featuro is important, because unless the
pressures arc cqualized the water under
greater pressure will preponderate and eflect

‘120

125

130
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a sudden change of temperature of the wash-
ing-water in the mixing-tank. =By thus sub-
stantially equalizing.the pressure of the wa-:

ter in pipes 80 and 87 the temperature of the
water in reservoir 81 can be regulated to.a

nicety. Valve 46 is normally spring-pressed

into closed position and is opened by fluid

. under pressure supplied through a Pipe 88
8.

10

- restore the valve to closed position and hold

15

20

into a

chamber 89, formed in the valve-cas-
Fluid in chamber 89 acts upon & .dia-

phl:agm 90, which operates a lever 91, con-

nected by a rod 92 to an arm 93, secured to:

the stem of the butterfly-valve. Springs 94
said valve normaly closed. -

A thermostatic regulator N, Fig. 8, con-
trols the supply of fluid under pressure to
pipe 88 and butterfly-valve 46. A pipe 100
for fluid under pressure—¢. g., water or air—is
connected to a suitable source of supply and
conducts said fluid to the regulator. A filter
101 and a pressure-reducing valve 102 of

“usual construction are included in said pipe

25

8o

85

- vided at its mmner end wit

40

45

100, and the pressure-reducing valve 102, of
ususl construction,.is adapted to supply fluid
under desired pressure to a fluid-port 99 in
the casing of the thermostatic regulator. The
regulator comprises a tube 95, located in res-

ervoir 81 and containing an expansible fluid

96, such as mercury, which acts upon a dia-
phragm 97 against the force of a restraining-
spring 98. A valve 103 controls the passage
of fluid under pressure through port 99 to a
port 99, -connected to pipe 88 and the but-
terfly-valve. Valve 103 is normally held in
closed positiomby a spring 109 and is pro-
: a valve 104 for
controlling the passage of fluid to outlet 105
after the butterfly-valve has been operated.
Restraining-spring 98 acts on a stem 106,
which has its outer end connected to dia-
phra,
p

the exhaust-valve 104 and presses the seat of
said valve away from said valve when said

“stem is moved inwardly as a result of the con-
_ traction of the medium 96 in pipe 95. An
" adjusting-nut 110 for regulating the opera-

: 0

tion of valve 103 is provided, and a relief-
spring 111 is interposed between: the re-

. straining-spring 98 and the valve-stem.

55

When the partsareinnormal position (shown
in Figs. 8and 9) and thewater supplied to res-
ervoir 81 by pipe 80 is too hot for washing out
a boiler, medium 96 will expand, and there-
upon stem 106 will be operated to open ad-

-mission-valve 103 and to close exhaust-valve

-104. Thereupon fluid under- pressure from

6o

65

. and temper the water.

pipe 100 will pass through port 99’ in the
re%ulator to pipe 88 to operate the butterfly-
valve 46 against the force of its retaining-
springs 94 to open said valve, whereupon cold
water from tank 84 will flow to reservoir 81
When the tempera-
ture has been lowered to the desired point,

s 107 and 108. A spring 109 is inter-.
osed between the outer end of stem 106 and.

8

' the medium 96 will contract, and thereupon

admission-valve 103 will be closed and ex-

haust-valve 104 will be opened, so the fluid in .

pipe 88 c¢an escape, via a port113, to a cham-

ber 112 and outlet 115. . -

A steam-pump D serves to force the water
in reservoir 81 to the wash-out: main, The

76

inlet of said pump is connected' to reservoir -

81 by a pipe d, and the discharge of the pump -

is connected by a pipe d’ to wash-out main
12. . A'valve 49 is also provided for cutting
off the suplﬁy.of water from reservoir B to:
the pump when desired:  Pump D is of usual
construction ard operated by steam con-
ducted thereto by a pipe 50, ‘aud: its. opera-

75

8o

tion is controlled by a suitable governor d*—
e. g.,suchasiscommonlyknown-asa ““Fisher”’
governor—which is operated by the pressure
of the water in pipe a’ to automatically start "

and- stop the pump and meisitain desired

85

pressure in main 12. A ‘small circulating-. ™

pipe d* is connected to one-end of main 12
and to the reservoir. It is important to keep
the washing-water in the main at the proper
temperature. If it should cool, there is like-
lihood of injury to the boiler at the outset of
a washing-out operation, when the cool water

comes in contact with the hot walls of the-

boiler or crown sheet. By maintaining at
least a slow circulation of washing-water
when the washing-out system is not being

.used all likelihood of such injury js avoided.

. Marifestly this apparatus utilizes the
blow-off water for washing out the locomo-
tive-boilér and, furthermore, saves to the
fullest extent the heat units in the blow-off
water and in the sediment blown off from the
boiler ard renders operation of the plant ex-
tremely economical, because both the water

-and the heat units of the blow-off water are
utilized. Furthermore, the water for wash-

ing is supplied to the roundhouse-main at
the proper temperature for washing without
the necessity of mixirg hot ar.d cold water at
the discharge connection. The temperature
of the washirg-water is automatically ard
thermostatically regulated, and thus always
at the proper temperature to avoid injury to

90

95

io00

105

10 -

the boiler. The workman employed for -

washing out need not mix cold ard warm wa-

15

ter to obtain water of the proper temperature

for washing out the locomotive-boiler. Fur-
thermore, the workman at the roundhouse

cannot change the temperature of the water -

used for washing, which always arrives at

120

the wash-out connection at the proper tem- -

perature. The disposition of some workmen:
18 to use washing-water at too low a tempera-

ture, since that 1s easier to wash out With; but -

with the improved apparatus the workman is
obliged to use at all times washing-water at

I2§

the proper temperature, and therefore frac- - '

ture of the boiler or crown sheet cannat occur
as a result of theuse of water which is too cold
for washing. - ’

130



- 3

o In bfd%ing off a locomotive steam is con-
\ducted with the blow-off water to separator
37. Said separator is provided with a baffle

- 87 for checking the passage of steam through

the separater with the blow-off water. The
steam passes from separator 37, through pipe -

© 38, to feed-water reservoir A. This heater is

10

I5

20

provided with a steam-chamber a at each end
and circulating-pipes ¢’ in desired number,
wherethrough the steam will pass from the
chamber at one end of the reservoir to the
chamber at the other end. = Around thepipes-
and between heads a? is formed a. chamber
for the feed-water used for recharging a
boiler. A small pipe a® is connected to the
chamber a at one end of heater A to permit
the steam to slowly escape. A trap a*is pro-
vided for the water of condensation in the
heater. - Fresh water is supplied to reservoir
A by a pipe 54, which is connected to the
cold-water-supply pipe 45. A float 55, Fig.

" 6, automatically controls a valve 56, which

25

30

35

" fected in about four to eight minutes.

40

- used: to force the water

.50

55

60

65

controls the supply of fresh water to the feed-
water reservoir, so that a body of fresh water
will at all times be within the heater. The
blow-off steam passing through heater A ma-
terially raises the temperature of the feed-
water. A valve 57 is provided in pipe 38,
through which the’ blow-off steam enters
heater A, so the blow-off steam can be dis-
charged in reservoir B, if desired. -The blow-
ing-off operation with the improved appara-,
tus consumies a very short period because the
steam and water can be simultaneously dis-
.charged from-the locomotive-boiler, and by
using a large blow-off main through which
both the steam and water are blown off the
blowing-off operation’ can ordinarily be ef-
Fur-'
thermore, by cutting off the blow-off steam
-at the dome connection the steam can be |
from the boiler into
réservoir B. : S

‘The feed-water for recharging the boiler is
forced int6 the boiler at- a pressure of about
one hundred pounds and at. a temperature of
about 300° Fahrenheit. The superheated
water. discharged into the boiler results in
rapid diffusion of sufficient steam, so the loco-
motive will when charged- be immediately
put into condition for service.

A superheater E, Fig. 5, is provided for
raising the temperature of the feed-water be-
fore it ‘is supplied to the locomotive-boiler.
The superheater is preferably a fuel-heater,
comprising a-fire-pot ¢* and a boiler ¢, which
contains feed-water from heater A. In this
superheater the temperature of the water
from heater A is raised to supply the defi-
ciency in temperature necessdry in charging
‘in such mannéer that the locomotive will be
quickly restored to serviceable condition. A
fuel-heater as distinguished from other heat-
ers, such as steam, s of importance, because

831,337

thermore, because it is- possible- thereby: to .

quickly raise the temperature of the hot water
from reservoir A to the desired temperature
"of the feed-water (approximately 300°) for
-introduction into the locomotive-boiler -and
so as to permit the quick-filling operation
herein' set forth and -without retarding the
filling operation. Furthermore, in many
roundhouse equipments the use of steam is
to be avoided for this purpose, so the steam-
supply usually provided is not overtaxed, and
because it ‘would be impossible. to generate
the desired amount necessary for the purpose

70

75

as quickly as desired. . By banking the fire ' o

when the apparatus is not in use a material
saving of fuel will be effected. - For these rea-
sons a fuel heater or boiler operated directly
by the heat generated by fuel is of advantage
in the practice of the invention. Manifestly
the feed-water is raised to the desired tem-
perature in an economical manner, because
the blow-off steam is utilized to raise the tem-

8o

85>

perature ‘of the feed-water (sometimes as -

high as 200° to 205°) and only a small amount
of fuel is necessary to superheat the water for
refillicg a locomotive-bailer. A pipe 60 con-
ducts water from the feed-water heater and
reservoir A to a steam-pump F, from which
said water passes by pipe 61 to the super-
heater E. A pipe 62 conducts the super-
heated water from heater E to:feed-water
main 11 in the roundhouse.
63 in pipe 61 prevents backflow of -the wa-
ter under pressure in the feed-water main.
The supply of water from hedter and reser-

Fisher governor 64, which controls the op-

pressure in the feed-water-supply line will al-
ways be maintained. Steam for the opera-
tion of pump F is supplied by a pipe 65. A
| small circulating-pipe 66 is connected to the
feed-water main 11 and to pipe 60 to main-
tain circulation in the feed-water line, and
thereby the feed-water throughout the sup-
ply-line will always be kept-at the desired
temperature, so as to avoid a fracture likely
to result on injection of cool water. Pipe 45
has direct conneéction, as at 45’, with pipe 38,

reservoir A fresh water can be pumped di-
rectly from the supply-main 45 to the super-
heater. :

The operation of the improved apparatus :

will be as follows: The locomotive to be
washed is run into one of the stalls and usu-
ally arrives there with about seventy-five to
one hundred and fifty pounds of steam-pres-
sure. If the boiler is in condition that it
needs washing, a flexible pipe 17 is connected
to the adjacent blow-off ccck 18, and, if de-
sired, when the locomotive is equipped with a
blow-off cock at each side like connections

it is more economical in gperation and, fur-

can be made at both cocks of the boiler to ex-

A check-valve .

voir A to the superheater and the feed-water.
main 11 is automatically controlled by a .

eration of force-pump F, so that the desired

90

95

10C

105

110

115

so that if there is no supply of hot water in .

125

130
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" pedite the blowing-off operation. Pipe 22

-5

will also be connected to the dome-cock 23.
Blow-off cocks 18 and the proper valves 16

_and valves 23 and 19 of the dome connection
will then be opened.” Under the pressure

within the boiler the water and steam will be
quickly blown off and into the blow-off main
10. If desired, cock 23 can be left closed un-

+ til the water has been blown off and then

‘10

5

opened to provide exit for the blow-off steam.
Obviously by blowing off the water through
the cocks at the sides of the boiler and
the steam through the dome connection the -
blowing-off operation will be.completed in a
very short period.  From the blow-off main
10 the blow-off steam and water pass by pipe
10’ to separator 37, and thence the blow-off
steam passes to the feed-water heater and

- reservoir A to raise the temperature of the

20

fresh feed-water. The blow-off water passes

from separator. 37, through pipe 39, to reser-

- voir B, where it is purified and passes in the

25

chamber b’ for the water used for washing
out the boiler. The solids blown off from
the boiler are deposited in chamber b of res-

- ervoir B.. .In this manner sufficient hot'wa-

ter for washing out the boiler is provided,
since the amount. of blow-off water in a loco-

- motive-boiler is.usually more than sufficient
K ’

for washing out a boiler. el
‘When the ‘blowing-off operation is com-

. })leted, cocks 23 and 16 are closed. . ‘A hose

35

- hose use

40

45

50

55

or washing oat the boiler is then connected
to pipe-terminal 25. Valves 28 or 28’ and 31'

.are then opened, when water supplied from

tank 81 by force-pump D will pass from main
12, throufh pipe 29 and the branch 25, to the

) for washing out the boiler. " If de-.
sired, such a connection can bemade at, each
side of the boiler, so two workiiien can simul-
taneously wash out a boiler, which is desir-
able when a locomotive is to be kept. out of
service as little as possible. -

- Manifestly - the washing - out connection

cafi be performed by the workman without
any regulation on his part because of the ap-
iratus employed for automatically regulat-
g the temperature of the wash-out water
and by which it is always maintained at the -
desired temperature in the mixing-tank 81. -
When the boiler has been washed out, a
hose connection 17 is connected to.each of
the branch pipes 25 on opposite sides.of the
locomotive, and‘the necessary valves are
opened (27 and 28 on one side and 32 and 28’
on the ather) and conduct water from main
11, through pipes 24, hose connections 17, and
the blO;:—Ofg) cocks 18 to the boiler. - At.the.

- same time the filling operation can be expe--

60
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-water from main 11

“water for re

dited byopening valve 23, Fig. 7,-so that .

boiler by the dome connection, (valve 23',
coupling 20, pipes 21 22, and cock 23.) The
filling, as already described, is

| steain. necessa

will also pass to the-|

kept under sufficient pressure and at such

temperature that Whén ‘the boiler is_filled ‘

there will be sufficient steam and pressure In
the boiler. to render the locomotive service-
able and in condition to leave the round-
house under its own steam without walting
‘to build up the fire in the fire-box until the
to charge the boiler has
been generated n the boiler.- ‘ -

70

" When the boiler has been filled, dome-cock

23 and the blow-off cock 18 will be closed and
the dome connection and hose connection 17

75

will be disconnected. from the boiler, where- -

upon the locomotive will be in condition for

service. Manifestly,
can be filled not only from the dome and one

side of the boiler,

if “desired, the boiler

8o

but connection. can also be .

made of & hose 17 at each side of the boiler, ..

so the superheated water will enter the boiler
at thiree places. -Such construction not only
saves considerable time, but is of material
advantage, because the superheated water
and steam evolved on entry of the water into
the boiler are distributed throu,
ture of all portions of the boiler is evenly
raised, so that fractures resulting from un-
even. expansion of  the boiler - walls and
crown-sheet are entirely avoided. B

Tn railroad practice freated water is some-
times used-—i. e., water treated. with incrus-
tation preventives or. compounds—and then
it is not necessary _ ;
at least not frequently. ~In that d;i);'cacjnce,
however, it is frequently desired to harge.
the iinpure water contaning
lated cgmpounds, in suspension and to re-
place the same by fresh water. - With ‘the
improved apparatus described it is possible
to simultaneously blow off and replac
water in the boiler by pure water ‘without
putting out, distributing, or banhn%}tlahe fire
in the fire-box of the locomotive. That can
be done in the following manner, viz: . .

Hose connection 17 is coupled to the blow-
off cock at the side of the boiler, and pipe 22
is connected to the dome-cock 23. - alves
18 and 16 are then opened to discharge the
water containing the accumulated solids in
suspension
lovss;Pest temi;erature in the boiler willLbe blown
off into main 10 to the reservoir for wash-
ing-water.
ter under necessary pressure and greater
than, that in:the "boiler will be .squ}led
through the dome connection into the boiler.
The“giﬁ

.

boiler will cause

not commingle with the impure water and
solids near the bottom
will be blown off. To n of
the water in the boiler to such extent that the

the accumu-.

Simultaneously superheated wa--

erence in temperature. between the -

superheated feed-watér and the water in thie .
the frosh feed-water to re-

‘main near the top of the boiler, so that it will

85

hout differ- -
ent portions of the boiler and the.tempera-

9

95

to wash out the boiler,or

100

e the

105

110

so the solids and the water of the, .
I15

120 -

12K
of the boiler, which -
prevent agitation of

impure -water will commingle with the hot . ~

fresh water, a divider or sprayer o, Flg 7,
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may be connected to the dome-cock 23, so
that the stream of fresh feed-water entering

. the boiler will be divided or distributed.

Manifestly, then the impure water, with the
solids in suspension at the bottom of the

boiler, will be replaced by fresh water as the

impure water leaves the boiler. For this pus-

~ pose it is not necessary to bank or put ouf-the

10

15

20

25

fire, The locomotive remains hot during the
entire recharging operation, thus avoiding

the material change of temperature and re-
sultant expansion and -contraction which
strain the boiler. By this improved appa-
ratus impure water can be frequently re-
placed in a very short period,; and by occa-
sional replacement the life of a locomotive is
materially lengthened without washing out
the locomotive-boiler. .

By theimproved apparatus many of the dif-
ficulties heretofore encountered in the use of
equipment for washing out and refilling loco-
motive-boilers are overcome, because the
plant can be operated at a low cost of mainte-
nance, and it becomes possible and practical
to frequently wash out or refill boilers with-
out lengthy interruption of the service.

Manifestly, the invention is not to be un--
~derstood as restricted to the particular con-

- struction set forth, but maybe modified with-
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in°wide limits without departing from' the
spirit and scope of the invention.
~ Having thus described the invention, what
I claim as new, and desire to secure by Let-
ters Patent, is— ) :
1. In apparatus for washing out locomo-

tives, the conibination of areservoir for con-

taining. the blew-ofl' water, a blow-off pipe
for conducting water from the locomotive-
boiler to said reservoir, a pipe for conducting

said water as washing-water from said reser-

voir to a wash-out connection whereby . the
blow-off water from a locomotive can be used
for washing, and"a pipe for supplying cold

-water to said washing-water for tempering:

the same. - o .

. 2. In apparatus for washing out locomo-
tives, the combination of a reservoir for con-
taining the blow-off water, a blow-off pipe for
ccnducting water from the locomotive-boiler
tc said reservoir, a pipe for conducting said
water as washing-water from said reservoir
to a wash-out connection whereby the blow-

off water from a locomotive can be used for-

washing, a pipe for supplying cold water to
said washing-water for tempering the same,
and a pump for supplying the washing-water

.to said wash-out connection,

e
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3: In apparatus for washing out locomo-
tives, the combination of a reservoir for con-
taining the blow-off water, a blow=off pipe for
conducting water from the locomotive-boileir
to.said reservoir, a pipe for conducting said
water as washing-water from said reservoir

40 a wash-out connection whereby the blow- |
off water from a locomotive can be used for .

881,387

washing, and a pipe for maintaining circula-
tion in the pipe leading to the wash-out con-
nection, ‘ 4

4. In apparatus for washing out locomo-

- tives, the combination of a reservoir for con-

taining the blow-off water, a blow-off pipe for
conducting said water from the locomotive-
boiler to said reservoir, a pipe for conducting

said ‘water as washing-water from said reser-

voir to a wash-out  connection whereby the
blow-off water from a locomotive can be used
for washing, and a pipe for maintaining circu-
lation in the pipe leading to the wash-out
connection and connected to return water
from said latter pipe to the reservoir.

5. In apparatus for washing out locomo-
tives, the combination of a blow-off pipe, a
reservoir for receiving blow-off water, a set-
tling-chamber for the impurities in the blow-
off water, a storage-chamber for the purified
blow-off water, a pipe for conducting the puri-
fied blow-off water as washing-water to a
wash-out connection, and a pipe for supply-

ing fresh water to said washing-water to tem- -

per said water before it reaches the wash-out

_connection.

6. In apparatus for washing out locomo-

tives, the combination of a reservoir for

washing-water, a blow-off pipe for conduct-
ing water from the locomotive to said reser-
voir, a pipe for conducting water in said res-
voir to a wash-out connection at the locomo-
tive-boiler, a cold-water supply, and means
for automatically regulating mixture of hot

water from said reservoir and cold water so.

the washing-water will be at suitable temper-
ature, o .

7. In apparatus for washing out locomo-
tives, the combination of a reservoir for

washing-water, a blow-off pipe for conauct-

ing water from the locomotive to said reser-
voir, a pipe for conducting washing-water to

70
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a wash-out connection at the locomotive-

boiler, a pump for forcing water to said con-
nection, a cold-water supply, and means for
controlling mixture of hot water from said
reservoir and cold water so the water pumped
to said connection will be at suitable tem-
perature for washing. : ’
8.-In apparatus .for washing out locomo-

Io

115

tives, the combination of a reservoir for ..

washing-water, a blow-off pipe for conduct-
ing water from the locomotive to said reser-
voir, a pipe for conducting washing-water to
a wash-out connection at the locomotive-
boiler, a pump for forcing water. to said con-
nection, a cold-water-supply pipe connected
to said washing-water, and means for auto-
matically controlling the operation of the

ump to maintain pressure in the pipe lead-
ing to the washing-out connection. ,

9. In apparatus for washing out locomo-
tives, the combination of a reservoir for
washing-water, a blow-off pipe for conduct-
ing water from the locomotive to said reser-

i20
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" voir, a pipe for conducting washing-water to

I0

- . throug
- said reservoir, & pipe connected to the reser-
“voir for conducting purified blow-off water
15

- automatically controlling

"to said washi

a. wash-out connection at "the locomotive-~

“boiler, a pump for forcing water to said con-

nection, a cold-wate -supply pipe connected
ng-water, and a thermostatic
valve for controlling mixture of hot and cold
water. B .

10. In apparatus for washing-out locomo-
tive-boilers, the combination of a blow-off
pipe, & reservoir for containing. washing-

water, & strainer for the blow-off water

h-which the blow-off water passes to

to a wash-out connection near
tive-boiler, 8 cold-water supply, :
ing mixture of hotand

the Jocomo-

" cold water for the wash-out eonnection.

20}

25

“- 11, In apparatus for washing out and re-
;charging locomotive-boilers, the combina-

tion of a reservoir for feed-water; a ressrvorr

for. washing-water, means for transferring
the heat units of ‘the ‘blow-off steam fo. the-

water in the feed-water reservoir, means for
conducting the blow-off water to the reser-

> voir for washing-water, and a pipe for con-

30

35

ducting the washing-water to a -wash-out
connection. o E

.12. In apparatus for washing out and re-
charging lecomotive-boilers, the combination
of & veservoir for feed-water, a reservoir for
washing-water, means for transferring the

heat units of the blow-off steam to the water.

in the feed-water reservoir, & strainer for the
blow-off wafer through which the blow-oft
water passes, means for conducting the blow-

~ off water to the reservoir-for washing-water,

- and & pipe for conducting the washing-water

- .40

toa win —outconn‘egtion‘_. e .
13. In apparatus for washing and refilling
locomotive'-'goilers,' the combination of a

" reservoir for feed-water, a reservoir for wash-

45

50

.5.5_ e

6o
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ing-waper, Theans for transferring .the heat
units of the blow-off steam to the water in

-the feed-water reservoir, a strainer for the

-water reser-
to the

blow-off water in the was
voir from which said water passes

chamber for washing-water in said Teservoir,
a pipe:for conducting the washing-water to a |
wash-out connection, a cold-water supply, |
and means for automatically regujating mix-
_ture of the :

t cold and hot water so the wash-
ing-water passing t0 the wasa-out connec-
tion will be at suitable teraperature for wash-

14. In apparatus for washing and recharg-
ing locomotive-boilers, the combination of a
blow-off pipe,

stean and-water in a boiler can
into said pipe, & separator, a Teservorr for

feed-water connected to Teceive blow-off

a reservoir for

steam from the separator,

' Washinig]l—water connected to receive blow-off

water from the separator, 8 wash-out con-
nection, and a pipe for conducting the blow-

‘water main and

and means 1

. matically-controlled pump
“feed-water through said
latin“inipe connected to

connections whereby the.
be blown off | by the connection

“without regulation of the temperature at the -

7

off water from its reservoir to said wash-out -

connection.

15. In apparatus of the cﬁﬁr&cterdescribéd, :

the combination of a mainfor washing-water,
a feed-water mam, a plurality of pipe-ter-

minals each of which is connected to the feed-

70

to the washing-water main, -

and valves whereby said connections can be - -

used - to s::})ply_ feed-water and washing-
water simultaneously to different boilers
from a single series of terminals. = . . -

16, Inapparatusof the character described,
the combmation of

feed-water main, and means connecte

said main whereby circulation of the feed--

water in the main will be maintained..

ter, a superheater, &

or connection to a boiler, an auto-
for forcing the
main, g Cl
1 | the main \whef(:vl;ﬁ
circulation of the feed-water in the main wi
be maintained. - - . R
18. Inapparatus of thecharacter described,
the combinstion of a fresh-water supply, a
superheater, a feed-water main in the round-
house, a filling connection, & pump for fore-
ing the feed-water to said main, ‘and a circu-
lating-pipe connected to said main and to the
* 19, In apparatus for washing-out' locomo-
tive-boilers, the combination of & hot-water

termina

supply, a cold-water supply, & wash-out con- -
‘nection for the locomotive-boiler, means at:
‘the connection for controlling the discharge

of washing-water, .and means remote from

said connection whereby the relative silp}'ﬁyb
y

of hot and cold water will be automatica

regulated so that the ‘water Yassing'to said
connection will' be at suitable temperature
for washing and whereby the connection wi
be used ‘for washin;

75

and a circu-’

a feed-water supply, &

80

~.17.In apparatusof the characterdescribed,
the combination of a reservoir for feed-wa-
feed-water main cén- -
nected to the superheater, a plurality of -
branchvgi?es ‘connected to the main having

90

95.
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105,

will 110

without regulation of

the temperature at-the wash-out connection.

"20. In anparatus for washing out locomeo-

tive-boilers, the combination of a hot-wa-

ter supply, a cold-water supply, a wash-put
connection )
at the connection for controlling the dis-

charge -of washing-water, and a thermostatic

for the locomotive-boiler, means -

1‘15;

regulator remote om said connection where- -

by the relative supply
will be automatica
water passing to said connection will be at
suitable temperatur%fﬁ)r washing and where-

wash-out connection. _ .
21. In apparatus for washing out locomo-

ter supply, a cold-water supply, a wash-out
connection. for the locomotive-boiler, means

of hot and cold water.
y regulated so that the .

120

be ‘used for washing -

12,

tive-boilers, the combination of a hot-wa- '

130
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20

at the connection for controlling discharge of
washing-water at the connection, means re-
mote from said connection whereby the rela-
tive supply of hot and cold water will be au-
tomatically regulated so that the water pass-
ng to said connection will be at suitable tem-
perature for washing and whereby the connee-

.tion can be used for washing out ‘without

regulation of the temperature at the wash-
out connection, and a pump for forcing water
of regulated temperature to the wash-out con-
nection. T , o

22. In apparatus for washing out locomo-
tives, the combination of a hot-water sipply,
a cold-water supply, a plurality of wash-out
connections, a main for ‘washing-water to
which said connections are connected, and

. means whereby the relative supply .of hot

and cold water will he regulated so that the
water passing to said main will be at suitable
temperature for washing, and whereby the
connections can be used for

 regulation of the temperature at the wash-

25
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out connections. S -
23. In apparatus for washing out locomo-
tives, the combination of a hot-water supply,
a cold-water supply, a plurality of wash-out
connections, & main to which said connee-
tions are connected,
connections for manually controlling dis-
charge of washing-water, and a thermostatic
regulator whereby the relative supply of hot

and cold water will be automatically regu- |

lated so that the water passing to said main

will be at suitable temperature for washing .

connections can be used for
regulation of the tempera-

and whereby the
washing without

* ture at the wash-out connections.

. 40
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24. In apparatus for washing out locomo-
tives, the combination of a hot-water supply,
a cold-water supply, a plurality of wash-out
connections, meansat each of the connections
for controlling discharge of washing-water, a
main for washing-water to which said con-

nections are connected, an automatically-.

controlled pump for forcing water to said
main, and means whereby the relative supply
of hot and cold water will be automatically
regulated so that the water passing to said
pump will be at suitable temperature for
washing, and whereby the conneetions can
be used for washing without regulation of the
temperature at said connections. o
- 25. In apparatus for washing out locoino-
tives, the combination of a hot-water supply,
a cold-water supply, a wash-out connection
for thelocomotive-boiler, a reservoir to which

both of said supplies are connected, a pipe for’

conducting water from said reservoir to said
connection; and means for automatically
regulating the temperature of the water sup.-
plied to t%e- reservoir so the water for wasﬁ-
ing will be supplied to said connection at suit-

able temperature for washing out a boiler.”

washing without’

means at each of the’

831,337

26. In apparatus for washing out locomo-
tives, the combination of a hot-water supply,
a cold-water supply, a wash-out connection
for thelocomotive-boiler, a reservoir to which

6.

both- of said supplies are connected, a pipe -

for conducting water from said reservoir to

said: connection, means for automatically

regulating the temperature of the washing-
water supplied to the reservoir so the water

will be supplied to said connection at suitable -
temperature for washing, and means for

7¢

75

manually controlling the discharge .at" the

wash-out connection.

~27. In apparatus for washing out loco-

motives, the combination of a hot-water sup-
ply, a cold-water supply, a wash-out connec-

.tion at the locomotive—boiler, .8 Teservoir re-

mote from said connectjén to which both of
said supplies are connected, a pipe for con-
ducting water from said
nection, a valve controlling the supply of cold

water to the reservoir, and a thermostatic

regulator for controlling the operation of said
valve so the water supplied to said connec-

‘tion from said reservoir will be at suitable -

temperature for washing out a boiler.

28. In apparatus for washing out locomo-
tives, the combination of a hot-water supply,
a cold-water supply, a wash-out connection

at the locomotive-boiler, a reservoir remote

from said connection to which both of said
supplies are connected, a pipe for conducting
water from said reservoir to said connection,

a valve controlling the supply of cold water-

to the reservoir, a thermostatic regulator for
controlling the operation of said valve so the

“water u said reservoir will be supplied to said

pipe at suitable temperature for washing out
a boiler, and meaps for manually controlling
the discharge at the wash-out connection. -
29. In apparatus for washing out locomo-
tives, the combination of a hot-water supply,
a cold-water supply, a wash-out_connection
at the locomotive-boiler, aTeservoir to which
both of said supplies are.cqnnected, 2 pipe
for conducting water from said reservoir to
said connection, an automatically-operated
valve for controlling the supply of water to
the reservoir, a valve for the cold-water sup-
ply, and-means for automatically controlling
the operation- of one of said valves so that

8o

resérvoir to said con-
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water'in the reservoir will be maintained at .

the desired temperature for wa shing out.
30. In apparatus for washing out locomo-
tives, the combination of a hot-water supply,
a cold-water supply, a wash-out connec.
vion at the locomotive-boiler, a reservoir
to which both of said supplies are connected,
a pipe for conducting water ffom said reser-
voir to said connection, an atttomatically-op-
erated valve controlling supply of water to
said reservoir, a valve for tﬁre cold-water
supply, means for automatically controlling
the operation of one of said valves, so that

120

'125.
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water in the reservoir will be supplied there-
from at thedesired temperature for washing
out, and means for manually controlling the
discharge at the wash-out connection.

31. In apparatus for washing out locomo-’

tives, the combination of a hot-water supply,
a cold-water supply, a wash-out connection
at the locomotive-boiler, a reservoir to which
both of said supplies are connected, a pipe
for conducting water from said reservoir to
said connection, means for reducing the
pressure of the water supplied to the reser-
voir.and means for automatically regulating
the supply of water to said reservoir so that
the water will be supplied therefrom at the
desired temperature for washing out a boiler.

32. In apparatus for washing out locomo-

- tives, the combination of a hot-water supply,

20

25

a cold-water supply, a wasb-out connection
at the locomotive-boiler, a reservoir to which
both of said supplies are connected, a pipe

for conducting water from said reservoir to-

said connection, a tank to which the cold-
water supply is connected, an automatically-
operated valve for controlling the supply of
water to said tank, and means for automatic-
ally regulating the mixture of hot and cold
water so the temperature of the water sup-

_plied to said connections from said reservoir

30
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will be at suitable temperature for washing
out a boiler. ' :

33. In apparatus for washing out locomo-
tives, the combination of a hot-water supply,
a cold-water supply, a wash-out connection
at, the locomotive-boiler, a reservoir to which

both of said supplies are connected, a pipe’

for conducting water from said reservoir to

~sald connection, a tank to which the cold-

40
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- water 81(11ppl%7 is connected, an automatically-
operated valv {T

water supply is connected, an automatically-
operated valve controlling the supply of cold
water to said tank, a valve controlling the
passage of cold water to said reservoir, and a
thermostatic regulator for controlling the
operation of the latter valve so the water in
the reservoir will be supplied at the desired
temperature for washing out a boiler.

34. In apparatus for washing out Jocomo-
tives, the combination of a hot-water supply,
a cold-water supply, a wash-out connection

at the locomotive-boiler, a reservoir to which |

both of said supplies are connected, a pipe
for conducting water from said reservoir to
said connection, a tank to which the cold-

e controlling the supply of cold

- water to said tank, a valve controlling the

60

passage of cold water to said ceservoir; a
thermostatic regulator, for controlling the
operation of the latter valve so the waterin
the reservoir will be supplied therefrom at.
the desired temperature for washing out: a

S

‘boiler, and means for manually controlling

the discharge at the wash-out connection.
35. In apparatus for washing out locomo-
tives, the combination of a hot-water supply,
a cold-water supply, a wash-out connection
at the locomotive-boiler, a reservoir remote
from said connection to which both of the

.supplies are connected, a pipe for conducting

water from said reservoir to said connection,
means for automatically regulating the tem-
perature of the water so that the water sup-
plied to said pipe from said reservoir will be
at suitable temperature for washing, and a
pump for forcing water from said reservoir to
the wash-out connection.

36. In apparatus for washing out locomo-
tives, the combination of a hot-water supply,
a cold-water supply under different pressure,
means for substantially equalizing the pres-
sure of the hot and cold water, a wash-out
connection for the locomotive, a reservoir
connected to the hot and cold water supplies,
a pipe connecting the wash-out connection
and said reservoir, and means for automatic-
ally regulating the relative supply of hot and
cold water to the reseryoir so the water will
be supplied to the wash-out connection from
the reservoir at the desired temperature for
washing out a boiler.

37. In apparatus for washing out locomo-
tives, the combination of a hot-water supply,
a cold-water supply under different pressure,
means for substantially equalizing the pres-

sure of the hot and cold water, a wash-out-

connection for the locomotives, a reservoir

“connected to thehot and cold watersupplies, &

pipe connecting the wash-out connection and
said reservoir, means for automatically regu-
lating the relative supply of hot and cold
water to the reservoir so the water will be
supplied to the wash-out connection from the
reservoir at the desired temperature for
washing out a boiler, and a pump for forcing
-water from said reservoir to said connection.

38. In apparatus for washing out locomo-
tives, the combination of a reservoir, a pipe
for conducting blow-off water to said reser-
voir, a cold-water supply, a wash-out connec-
tion at the locomotive-boiler, a reservoir to
which. the cold-water supply and the blow-
off reservoir are connected, a pipe for con-
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ducting water from the latter reservoir. to -

said connection, and means for automatic-
ally regulating the relative supply of water
from the blow-off reservoir and 00{1 water so
that the water for washing out will be at suit-
able temperature for washing out a boiler.
’ FREDERICK A. GALE.
Witnesses: = . - o
H. E. PARKER, JT.,
Leone S. RusseLL,
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