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.. and Irvine Cowres, citizens of the United.

~

| BOBERT Lf GIFFORD AND TRVING COWLES, OF CHICAGO, ILLINOIS. . ..

o

. WASHING AND. FILLING SYSTEM FOR LOCOMOTIVE-BOILERS.

© 990,482, 0 - " Specification of Lettérs Patent. - Patented Ap
I - Application filed August 21, _-1999_. “Serfal:No. 514,801, ... - - . - ‘.

To all whom. it may concern: -

. ‘Be it known that we, Roperr L. Gmmnﬁ

~ States, and both residing at Chicago, county

19

-of Cook, and State of Illinois, have invented -
certain niew and useful. Improvements in

Washing and Filling Systems for Locomo-
tive-Boilers. E S

This invention relates-to washing out and
filling systems for locomotive boilers and it
has for its saliént. objects to provide an ap-
‘paratus by which nearly all of the units of
heat contained in blown out water can -be
recovered and transmitted to fresh supplies
of water to be used for heating or other
purposes as- for refilling ‘and washing loco-

anotive boilers; to provide an-apparatus so
~organized that the wastewater from' the

3
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. boilers is transferred to a closed tank and the:
heat ‘of the steam, incident: to the relief of:
pressure. utilized * for. heating.other. water,
and lower pressure steam taken off and simi-|
larly utilized by creating a partial vacuum .|
‘in .the . rehieating apparatus;: to provide: a-

mechanism so organized that in the ‘event
of a deficiency of heat froml waste water; a

supplemental “supply derived from' steam.

from an auxiliary. source will be automati-

“eally turned into the heating apparatus to

bring thé water to the desired temperature;

~to provide an” apparatus. so orgamzed that
*‘the suppleniental- stéam used for boosting

will be utilized, not for heating the entire

; supply, but only. so much thereof as is nec-

.85

Lo 45

&0
* tem so -organized that the steam: evolved |
fréin the waste water and utilized for heat- .

essary -for immediate use; thereby insuring:
" both economy and rapid heating of the water:

needed for immediate use; to provide an ap--
, paratus “so_organized that the circulating:

pumps which impel the water through the

- system will be automatically short circuited
' and water pumped back to the intake side of

the ‘pumps whenever. the delivery pipe-or

pipes is or are shut off and the pressure in.
the system 1ises.above the. predetermined.

point at whicli'd relief valve controlling the
short circuiting passages is set; to Frovxdo a
system so organized that the suppl ‘

stenm for . beosting purposes ‘15 admitted
automatically “through temperature  con-
trolled valye mechanism:-to provide a sys-

ing is condensed and the water of condensa-

ticn, 2dded te the fresh water supply, while')

55-the impure . water 'is “automatically’ dis-

* charged to the sewer; to provide an- appa~

‘rangement ‘In-an:app

-to the vat 2, :.i"'\'al_v
~close - this: pipe.;

r of live.

“versely acro

L ;'atds'so<'qrgzih.izéa -f,tlfa‘biﬁ:_ihezcs*exlf'._the re-

turn pipe; through:-which-the :waste -water.:
reached :thé. apparatus,.is left open,.the ap-
paratus will .nevertheless: remain sealed and
fully .aperative; to .provide an apparatus so
crganized that in. . .se of. accumulation of -
water of condensation more rapidly than it

i§ -consumed,..the supply:will automatically .-
-overflow ‘into. the waste water tank. and so.

60
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avoid-filling the condenser and reducing its

‘condensing ‘capacity; to provide, an. appa-
ratus-whichis entirely automatic in -all of -

its operations of ‘furniching a supply of
fresh water at.a predetermined temperature
and -this- regardless-of fluctuations in -the

-supplies of waste steam and water from the.
-locomative; to provide:an apparatus which

70

is “extrémely compact and .comparatively."

¢imiple, and in’ general to provide improve-
¢l o PR - T A " b

ter:referied to: s

“ments /in - details: of . constivietion ~and " ar- -
aratus-of :the charac- .

“In the: drawings: which-clearly: illustrate” *

our improved systeni; Figure 1.is a'side ele-
vation -showing::the:.construction, relative

positions.- and:: connections -of .the various . -

parts. of the systeni;:and -Fig. 2.is a sec-
tional view taken on plane 2—2, Fig. 1..

- The entire apparatus is mounted on a con-
crete structyre 1 in the form: of.a vat 2, this
vat being sealed- by a cover 3. Saddle
frames 5 rest on the steacture 1 and. sup-
port a’large condenser tank: 6, while a num-

‘ber-of saddle frames 7 mounted .on top. of

90

the tank 6 ‘support’the booster condenser - '

and heating tank '8, the entire apparatus’

and bt water:from-the boiler to be cleaned

ihus requiring very little, floor space, “The
‘pipe 9 serves to ‘corivey:the blow:off steam-

95

3 10 being interposed to
es_'ii‘cﬁz-' ‘Piping <11 -

branches off from-the pipe 9:in: advance of .
the. valve. 10 and;leads directly: to, prefer- .-

“ably, a-sewer, :this piping including also.a- i

valve 12. +Piping .13, conneets avith the vat .
at the ‘bottom ‘and: outlet end thereaf and ..

end of the vat:a partition 14 extends trans-
' ross_the vat, but whese upper end

“with the-sewer piping. 11.. Near the. outlet-.

105

terminates a distance below the top edge of

‘the vat. ‘In-the piping 13 is interposed a .
valve 15 whose stem 16 connects with lever
mechanism 17 carrying a float 18:at its inner =~
“end within the section 19-of tlie vat so that-
“when the fluid“in section 19 rises to a certain
devel the valve 15 will 'be openeéd. - The mam



2

* compartment of the vat connects from its

bottom -with piping 20 which leads. to the

sever piping 11,-a 'valve 21 'being inter-- :
osed. T T T interposed so that fluid will flow from tht

The miain heating and condenser tank 6
is'divided irto left and right end compart-
ments 22 and 23, and the central compart-,

~ ment 24 by the partitions 25.apd 26 which
_-are connected together by the flues 27 within

- 10,

the compartment 24. ‘A pipe 28 leads from

the left end compartment 22. The booster
heating tank ‘is also divided into left and

- right end compartments 29-and 30 by par-

15

<20

25

titions 81 .and 32 connected together by flues
33 passing through the middle compartment
34. " A pipe 35 connects the upper part of
compartment 24 with compartment 34, a

check ‘valve 36 being interposed in this pipe

to allow flow ‘toward the compartment 34,
‘but to prevent return’ flow therefrom -into
the compartment 24. Extending from the

‘upper part of the compartment 84 is piping

37 which leads to the boiler to be ¢leaned
and filled. “A pump 38 receives water from

i a water-main -39 and operates to force this

30
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-of tan

water through piping 40 into the lower part
-of the middle comparttent 24 of the main
heating tank 6, the valve 41 being iiterposed
An this piping. . Piping 42 serves to connect,
the water-main’ directly with the ‘compart-

‘ment 24 and is controlled by a valve 48, An
_extension 44 from this piping leads into the

main vat.2.to the bottom thereof so that the
vat can be flushed and washesd ouit when de-

sired, flow ‘throu%h this extension being con- |

trolled by the valve 45. ‘A vacuum pump 46
is. connected through piping 47 with the
lower Eart. of the left end compartment 23

6 and delivers: through pipe 48 to
the compartment 24. -The pumps are mount--
ed on the structure 1 'and receive their steam
supply. from piping 49 connected with a
steam _generating source, the valves 50 and
51 interposed in branches 52 and 53, réspec-

- tively, controiling the steam. supply to the.

~.pumps :38 and 46; “espec

50

), espectively. o
Included. in -the branch 52 between valve'

| 50-and pump'38 is an.automatic governor

valve,. 54 connected. through piping 53 with
the. upper ;end. of - the compartment 24 of

‘tank 6'and this governor valve is so adjusted

-~ that it will automatically shut off steam sup--

1

- ply to the:pump 38 jf the pressure in .com-.

partment-24 reaches a predetermined imaxi-.
mum. - In the branch 53 between the valve

. 51 and“pump 46 is included ‘an: automatic

60

‘to shut o '
_ whenever the vacuum in t

governor valve 56 connected through': pipe:
57 with’ p‘gx_é 47; this governor valve ucting
off’ the steam supﬁ]y’ftéE'pump; 46

&' end compart-

" ment of the tank 6 rises-abové a predeter-

miried vilue. "The exhaust steam from tlie

* pumps’eséapes through piping 58 into pipe.

65

28 and thence 'int;p.,'thé end compartment 22,

the top of the main vat 2'and extends info"

~piping 63 to cut’down steam pressure to any

for connection ‘through piping 70 with the

. 890482

Piping 59 connects the lower part of the
end ¢ompartment 30 of tank 8 with the end
compartment 23 of .tank 6, a trap 60 being -

compartment 30, to. compartment. 23 only
when a certain level is reached in compari-
ment 30. .- The upper end-of compartment 23

70

‘connects with the exterior through pipe 61
~in_which is:interposed an automatic’ back

pressure valve 62. The end compartment 29 75
of tank 8 is'adapted for connection with the
live steam - pipe 49 through piping 63, a
valve .64 controlling said- piping. An ad-
justable reducing valve-65 is also included in
80
desired value.. Between the reducing valve
and the compartment 29 the piping 63 also
includes a valve 66 which is thermostatically
controlled -by thermdostatic meéchanism 67
which is exposed to the interior of compart- 85
ment: 34 to be effected by the temperature -
therein. The thermostatic mechanism is ad- -
justable so that the valve 66 is controlled. to -

adjust the steam flow into the compartment

29 in accordance with the temperature in
compartment 34. The. compartment 29 is
also adapted for connection with the upper
end of compartment 22 through' valve 68
which may ‘be shunted by check valve 69.
The upper end of compartment 23 is adapted

90

85

upper end- of compartment 34, a valve 71
being interposed in said piping and actuated.
only when a -certain pressure is reached in
compartment 34 to open the passageway
from compartment 34 to compartment 23. -~ -

The operation of the system can now be -
followed. Valves 12 and 21 and 68 are nor- -
mally closed and- valve 10 is opened to al- .
low the hot water and steam to flow from 105
the boiler into the vat compartment 2, this

100

compartment: being sufficiently large to-re-
ceive and to hold all the water. -The water

and steam coming from theé boiler have still
considerable pressure and temperature, and .110

when the large Vat is reached the pressure

‘is: immediately relieved and the water be-
-gins to boil. The blow off steam, of course,.

after reaching the vat immediately escapes
through-pipe 28 into the end compartment 115

22 of tank 6, and thé steam geherated upon-

boiling of the water in the vat will also flow
through  pipe 28 into the compartment 22. -
Boiling of the water will continue, at least,
until its temperature falls to 212 degrees. 120
However, vacuum' pump 46 is set in opera-
tion-and creates vacuum in the end éompart-

“ments 22 and 23 and in the vat so that boil- .

ing of ‘the water in-.the vat will continue
unfil the temperature falls considerable be-- 125

low 212 degrees. The amount of vacumm
.generated by the pump can be adjusted by
‘the back pressure valve 62. By

this vacuum effect, therefore,. 'aff, the useful

means of

heat units contained in the blow off water 1-3{’



water can’possibly reach-the tank 6 as only
- steam and vapor generated by the boiling of
.+ the water Wlﬁ

- steam ‘and vapor, after: cond.e‘r_xsin% “in. the
nk,~will. form 'soft" water free fr

- ;1'?0_»::f6rm-' A vacuum seal 72.:The-end 78, pref-

" the¢:vat so that any dirt.in the water will be
~flushed ‘toward the sewer end. ~Pump 38 is
- .. /also set in"operation and valve 41 opened so
15-that water 1s forcéd into the compartment

" 724 about the ‘flues 27 and thence through
.4 pipe85into compartment 34 about the pipes
' . 33-and throtigh piping 37 to the place of con-

sumption. ‘/Theihot ;steam and vapor re-

.20 celved.in compartment’22dfrom-the vat. dis-

.- tributes. itself through the flues 27 and into
the right end compartment 23, the heat of
thé steaniand:vapor being extracted.by. the
- water-surrounding. the flues and .the steam

and-'vapor condensed. -This water of .con:
nsationis sucked into piping 47 and forced

the, {)llml)f 46 -into the compartment 24
to ming

e with. the water. supplied to said

0 water heated in'compartment 24 and flowing
through’ compartment 34 is sufficiently hot,
- the 'thermostatic' mechanism ‘67 will not be
- effected and valve 66 will remain closed. - If,
"“however,;-the water is not sufficiently hot to

' ‘_"..‘:3"§7bé'_"used'.,thé' thermostatic mechanism 67 be-.

_-comes active to- open valve 66 will remain
rclosed. +If; hiowever, the water is not suf-
_ficiéntly “hot: to “be used - the thermostatic
.. ‘mechanism:67- becomes active to.open valve
- 40-66 to:connect live steam from steam pipe 49
-2withthe:emd:compartment 29 of tank 8 and
_this Jive steam flows through the -flues 83
~and-radiates-additional heat.tothe water in
e Ccompartment. 34 until .the water .is- suffi-
" 45 ciently ‘hot,-and. thus the water is automati-
. cally’ maintained . ‘at. proper. temperature;

... Whenever the pressure -in’ the stean)- com-.

~partments. of ‘the condenser 6 exceeds that
. 1n_the steam compartments of condenser §;
-50 steam: will flow through check valve 69 and

. greatest in.cor :

"..'The: condensér 8, - therefore, -constitutes
nieclianisin_ which assists in heating
ply ‘water “and:‘which is “nutomati-
nhecteéd with live steam to hoost up

“callyco

“'60 -conderiséd 'steam in tank'$ finds its way into.
he compartment 30 and thence through pip-

ing-59 and trap 60 into the end compartment

o 65 “heat-to-the. water in said compartment. :The

eosén .

can’ be liberated. . None of the dirt in the

-justing the thermostatic mechanism: 6
1 -the reducing valve 63 so’ that. the:p:
.. th flow to the tank; and, there- | amount of steam can flow to -heat the water
- .5 fore, the tankK is‘always clean. . ,;Bgsi’czies; the |

t 1. form ‘soft" e from all.
minerals ‘or’ foreign'substances.” The lower:
“.end of ‘pipe 10 is: given a reverse curve to

.- "érably; deflecting toward:the outlet.end of

24, and if the water in the end'compart- .
‘ments 22 and 23 rises.above the level of pipe
.28, it will escape into the vat and thénce into-90 .
‘the sewer piping.. The relief valve 71 Low- -
-ever, will not become effective unless con:
‘trolling valve 54 refuses to-act. If thiscon:

compartment. from .the main.39.  If the | trolling valve acts properly it will cause dis--

-through increased the expansion of the-heat-

-to the.sewer-by opening valve 21, the valve

h flues 33 aiid assist in heating the,
When, however, . the pressure. is®
in condenser § this valve will’ clége.”

“-the tén:pernture if suifficient heat is notavail-
thle from-the blowoff steam and water: .- The*

93 from whence if is"delivered:by: pump 46
+into-compartuent 24 to’ add its remining-l-ent X lly so tha ystem re:
- quires very little attention. ' No cleaning .of 130 ©

booster tank can also be used alone by ad: "~
m: 67 and -
roper ¢

in -the tank to-any desired degree.. Bath:70
tanks - can-also be. used -independently of "
blow off water and steam for heating water. .

~When this is desired valve 68.is opened'to ©¥

"connect compartments 29 and: 22,-and ‘ther-
- mostatic mechanism 67 and reducing.valve
.65 are.adjusted so that the proper amount -

75 .

6f livesteam can- flow -directly: from “the. o

_steam pipe‘49 through the tanks to heat the 7

water . therein.. Under normal conditions, .
however, - valve 68 is closed. .~ .1 . . = 80
.- Piping 70 with the valve 71 forms.a relief .
path should the piping 87 be closed, as, when -
the pressure.of the. water in the tanks be- <7
comes-sufficient. to ‘open valve 71, the water -
will overflow through piping 70 and into 85 -
compartmient. 23. from' whence it will be . :
forced by pump 46 back into’compartment ™

connection of ‘steam supply from pump 38 95 -

‘as soon as pipe 37 is closed, and ‘supply of - - -

water to compartment 24 will be discon-
tinued until the pipe 37.is agdin opened. .
If, during active operation of -the booster = -

tank the pipe:87 is closed or resistance there- 100 2

ed water in compartment 84 will.open re-
lief valve 71 and the overflow taken care of,

‘back. flow ‘of ‘the .water “into the compart- .~

ment 24 under such conditions being pre- 105

“vented by the valve:36. By closing valve 10

and.opening valve 12 the blow off water and
steami” can be_diverted directly to the sewer -
if desirved. -The vat can-be emptied directly : .
valve 110
42 being opened. at:the same time so the.vat

-will'be thoroughly flushed out and-cleaned.
by ‘the water from main-39.. In ourim-
proved system, therefore, nothing but pure; .. -
{.cléan water.is

N water.is delivered for wasking out and 115 -
refilling purposes.. The dirty: water: from -

“the hoiler is diverted ‘directly to.the seéwer;

but only after the useful heat:'is extracted

| therefrom, this thoréiigh extraction of leat } k.

béing' made possibile” by ‘the -novel wuse of 120

Vacaum . effeet which will ‘cause steam- and

vapor to be given off by the watér until very
Tittle heat'is left therein:: The booster mech-
anisni- is -automatically rendered effective-to

addsbeat.-to the witter when necessary so that 125 .

Alre. delivefed :washout and refilling water-is.

always at’a-desired temperature. - All ‘relief -
and . safety. conneetions ‘and  appliances act -
-entirely. automaticdlly so that the system ve- -
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- the tanks1snecessary as only clean
- ‘flows therethrotigh. i
- .Having thus descr

- claims by Letters Patent. * -.: .

a ,

its “various novel and very desirable .fea-
tures,. we -desire. to. secure the. following

~ locomotive . boilers,  the. .combination.of : &

10

sealed:vat for receiving blown-off products,
a blow-off main connected therewith, a water.

heater. having. steam circulating : space. in:

© communication ‘with the upper steam space

of 'said vat, means foir creating and main-

., 'taining a partial vacuum in the steam spaces.
13

of the vat-and water heater:substantially

- continbously during the period a locomotive
~ boiler is blown off into said vaf, and suitable

-.20,

circulating and conducting means for circu-
lating réfilling water to be reheated through
said Tlea‘ter_;and conducting it to the round
house stalls, =~~~ .. e Ll

2. In a washout and. reﬁllmg system for

- locomotiveé boilers,. the combination ' of a

- sealed vat for receiving blown-off p

25

35

: . ) ! , oducts,
a blow-off main connected therewith, a-water

heater having steam ° ¢irculating . space in
-communication with the upper steam space |
. of said vat, means for creating and mgin- |
" --taining’a partial vacuum in the steam spaces | wate
of the vat and water heater substantially | wate;
- continuously during the period a loconiotive | al
~boiler is blown off into said vat, mechanism | thr
_+for withdrawing the.water of condensation |:me
- . from said ‘water heater as formed, and: suit- |

able circulating and conducting. means_for

.- circulating refilling water. to.-be -reheated.

45

50

through said heater.and conducting it to the

round. house stafls.. .0 Lo S
3. In a washout and refilling system. for

Jocomotive ‘boilers, the combination-.of:a
~ sealed blow-off vat, a blow-off main:leading

from the round house. to;, and communicat-

ing with said vat, a main’' water heater: in-"
_ternally constructed to form: a closed :steam

condenser, having' its steam “space in- ¢om-
munication with the steam space of said vat,.
cobperating vacuum inducing mechanism es--
soclated. with said main" héater-condenser:

is augmented and back pressure minimized,

a secondary heater into which' the water. |
passes from. the main heater, a source of-
auxiliary steam, suitable connections for ad--

.. mitting said suxiliary steam to said sec-

55

“water to

ondary -heater .and suitable circulating and
conducting. mieans: for - circulating . refilling
: ‘reheated ‘through said heaters
and oonducting it thence to-the round house

4. In @ wa.sﬁout and reﬁllmgsystem ';for
locomotive.. boilers, :the .combination: of 1a

sealed blow-off: vat, a blow-off ‘majn leading’
from_the round house to, and -communicat-
. ing with:said vat, a plurality of water heat-

era, each: internally constructed to form

watér Ty

wed our invention with-

:»1.-In a washout and reﬁllin‘g-é&étéiﬁ for

~ evo4sz .

¢losed steain . condenser, piping. connecting -

the steam space. of one of said heaters with.

‘the steam space. of said:wat, piping connects

ing.the steam spaces.of the several heaters
with -each -other,’ connections: between  the
‘water spaces of the geveral heaters whereby

“water may be:circulated from-that heater-

“directly connected : with. :the :vat - serially
‘through :the: other or others, vacuuin induc-

-ing mechanism. acting on the steam spaces
-.of sald heaters; means for:inducing circula-

‘tion of water through: said heaters, a source

| of auxiliary: steam, suitable; connections. for
:admitting said steam to one or more of said
‘heaters: and .thermostatically-actuated: valve:
-mechanism -atranged .to ‘ctmtrol ‘the admis-:

sion of: guxiliary:steam. ...

70

a5

80

2 8. In -4 -washout and- rsﬁlhng é;yste;t:r:fdr '

locomotive : boilers, :the combination of &
sealed ‘blow-off ‘vat, a blow-off main leading

85

.| from the round: house %o, and ¢ommunicat-

ing 'with said-yat, a plurality of water heat- .

‘ers,’ each internally constructed to form -a

closed, steam condens:r,: fpipin . connecting

‘the steam space of ore of said heaters with

“the steamspace.of said vat, piping connect-

spaces -of - the.several heaters
th - ea '

ther, :c.nnections. between .the
£ thr; several heaters whereby
ircalated through them seri-
ducing circulation of water

tets, - vacuum - inducing
g.on:the steam .spaces. of

suitable connections for admitting said steam

“to one or,move. of said -heaters, s reducing
‘valve ‘contro'ling’the pressure of auxiliary
“stean admitied, and automatic valve mecha-

90

95

rs,.8; source; of 'auxiliary steam,

104

nism arranged: to.control. the period of ad- .

‘mission to. auxiliary..steaim,: said -automatic
‘valve mechanism being thermostatically con-'
‘trolled by the temperature of the water un-
‘dergoing the heat.~ s o T o

6, In_a washing Endﬁlhn system for
boilers, the combination of a c% sed vat for

‘receiving “hot blow -off water,” a' condenser
‘having' steam. compartments and: having a-
a . -condenser- | ‘water “compartment ‘through which water
“whereby circulation of steam_into tha latter’'| ma

“circulate to be heated, said steam com-
‘partment having connection with the vat at
a point akove the level 6f the water in said-

‘vat :whereby. said. water-is prevented  from

10

1u

11

flowing fi'om the vat to the steam compgrt-::

_ment, 8 vacuum pump connected with said
-steam coripartment, said pump delivering to.
‘the water compartment-of the condenser to-
pump 'ths water of: condénsation.from- the
.steam_comnpartment into: the water compart-

ment . to -be :mixed -with " the -water to.be: -

‘heated, the extraction. of the water of.cons:

12

densation codperating with.the condenser.to-
creale a vacuum ‘effect: in the steam p -
‘ways and. thereby in- the vat, whereby the
‘pressure .on the water.in the vat is-reduced

‘and vapor and steam generated at low pres--

‘13
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_sures to flow into the steam compartments of

the condenser. |
7. In a washing-and,

5 heafer having: pipes through which steam

may circulate, a sealed vat and a communi-
" cating passage extending from ,said vat to
-‘the steam space of said ‘mdin heater, an
auxiliary heater having pipes through which
steam may flow, communicating passages be-
tween the.steam spaces of the main and
auxiliary ~heaters and between the water
spaces of the main and-auxiliary heaters,
means for causing -water to flow serially
15 through said heaters from the main heater

_to the auxiliary heater, means for prevent-
ing back flow of water from the auxiliary
heater to the miain heater, a source of auxil-
“iary steam connected with the steam space of
the . auxiliary heater, means automatically
controlled by the temperature of the water
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in ‘the auxiliary heater to control the flow

of auxiliary steam to the latter ard supple-
mental connections between  said heaters
whereby auxijliary steam can at will be fed
si’mu,ltanéouﬁ'y to both heaters. - :

8. In 2 washing and filling system for
boilers, - the . combination .of a main heater
having a steam compartment and a water

"steam compartment and a water compart-
" ment, a check connection between the water
compartments of the heaters for allowing
©" flow of water from the main heater te the

35 auxiliary heater but for preventing ‘back
- flow of water directly from the auxiliary
heater to the main heater, means for forcing
“water into the main heater water compart-
ment, an outlet from the auxiliary heater
water compartment for conveying heated
water to a place of consumption, means for
causing steam to flow through' the steam
- compartments of the heaters to heat the
" water circulating through the water com-
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‘water compartment of the auxiliary heater
and the steam compartment of the main

compartment, an auxiliary heater having a

partments, a relief connection between the |

&

heater, and an overflow outlet from the main

e : | heater steam. compartment.
] ‘filling system for lo--
_ comotive boilers, the comBination of a main-

9. In a -washing and filling system for
boilers, the combination of a main heater
having a steam compartment and a water
compartment, an auxiliary heater having a
steam compartment and:-a wafer compart-

ment, a check connection between the water
_compartments of the heaters for allowing

flow of water from the main heater to the
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auxiliary heater, but for preventing back -

flow. .of water directly from the auxiliary
heater to the main heater, means for forcing
water into the main heater water compart-
ment, an outlet from the auxiliary heater
water compartment for conveying heated

water to a place of consumption, means for

causing steam to flow through the steam
compartments' of the heaters to heat the
water circulating through the water com-
partments; a relief connection between the

water compartment of the auxiliary heater .

and the steam compartment of the main
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heater, a pump. for returning overflow water

- from the main heater steam compartment to

the water compartment of the main heater,
and an overflow outlet for the water from

-the main heater steam compartment.

10. In a heating system of the character

-described,. the combination -of a. blow-off
pipe, a sealed vat into which said blow-off .

pipe enters and discharges, a self-acting seal
controiling the passage through said pipe
and arranged to admit blow-off products
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under a predetermined pressure, a water -

heater condenser in communication with the
upper part of said vat and means for creat-

‘ing vacuum effect in said vat to cause. the,
generation of steam therein at pressures

below atmospheric pressure.

* In witness hereof, we hereunto subseribe-

23ra day of August 1909
ROBERT L. GIFFORD.
. IRVING COWLES.
Witnesses: : v

Cuarers -J.  ScHMIDT, -

Epmoxp G. INGERSOLL.

our names this

: Copies of this patent may be obtained for

five cents each, by add_ressirig tlie “ Commissioner of Patents,

‘Washington, D. C.”
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