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To all w?wom it may concern

‘Be it known that we, ROBERT L GIFFORD |
.'.and Trvine CowLEs, cltuenq of the United.
States, and both re31d1n at Chlcago county
of Cook, and State of Illmms have invented
certain new and “useful Improvements in
W’asllmg and Iilling Systems fm: Locomo-_-,

'- twe Boilers. -

“This invention relates to washmfr out ‘md'ﬁ
filling svstems for locomotive bmlers and it |

~ has for its salient. objects to provide an ap-
- paratus by which -nearly all of the units of |
~ heat contained in blown out water «
recovered and transmitted to fresh supphes_-
“of water to be- used for heating or other
f'purpoaes as- for refilling and wwhnw loco-

amofive boilers; to 1)1'm*1de an. app‘lratufs S0

“crganized that the waste
= Dboilers is transferred toa 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-:-
Jarly. utilized by creating a partial vacnum |
.- 'in .the reheating apparatus'- to provide a

mechanism so nrgﬂnued that-in the eventt: :
positions. and:: connections of .the

vater from“ the:

" of a deficiency of heat froml waste water; a

80

S to pnwlde an” apparatus so -
©the supplemental- steam . used for boosting
avill be utilized, not for heating the entlre_
. supply, but only. so much thereof as is nec-
ossary - for immediate ‘use, thereby insuring:
 both economy and rapid heatmﬂ' of the water |
- needed for immediate use; to
. paratus “so organized that t
~ pumps which‘impel -the water through the
- system will be automatically short cn"cmted'
“and water pumped back to the intake side of '.l

‘the ‘pumps whenever the delivery pipe-or-

Ppes is or are shut off and the pressure in
~ the system  vises. above the. predetermined.
point at whicli s relief valve controlling the-

short circuiting’ passages is set; to provide a |

.85 (

. 45

 steam for . lwostmg
“automatically ~ through
trolled valye mcchnmsm' to provide a sys-

50
~ tein so-organized that the steam evolved.

from an auxiliary. source. will be fmtomatl-

system so © 1'fram?ed that the. supp - of live
urposes ‘18 admitted

tem perﬂture con-

~ fréinthew raste water and utilized for heat-
g 15 condensed and the water of condensa-
tic n. 2dded 1o the fresh water supplv. while

- "53-=t11e impure

clmrgml to the SE“GI“ to pl ovide an- appa-

can -be

_water 'is “automatically dnc;-.

snpplemental supply derived from- ste‘un.; P
‘tional view taken on pl‘me 2—2. I‘lo' 1.
“cally turned info the heating apparatus to |

lrrmﬁ' the water to the dequed temper‘ltureq

organized that | vat. belng

Ermflde an ap- ;.
e circulating.

e

thus requiring very' llttle floor: space.
‘pipe 9 serves to ‘corvey: A

and:het wnter fiom ‘the Doiler to be elcaned:
to the vat: 2 .., £ yalve 10: heing: mterpnc:('d to
Pipmg 11
Dranches:off from -the- pipe .9 Ain: advance of
alve 10 and leads: directly: to, prefer- .
190

B
~¢lose -

‘the.
“ably, a-sewer,: this piping.including : alqo a
valve 12. ‘Piping.

with the sewer p

i _

Patented Apr 25 1911

| ratus S0 argamzed that in. the event the re-

turn pipe, through: ‘which - the rwaste water.

reached :the. apparatus,.is left.open, the ap- ..
‘paratus :will.nevertheless: remain. qe-lled and
fully operative; to -provide an apparatus so
sseof . accumulation of
“water of condensatmn more rapidly than it
1§ -consumed,..the ‘supply:will automatically .
overflow mto the waste water tank.and so.

crganized -that m.

65

avoid filling the condenser and reducmg its -

'condensuw cqpaCIty, to pmwde an. appa-

atus’ wluch is. entirely automatic in all of -

its operations of fuerhmg a supply of -
70

fresh. water at.a predetermmed temperature

‘and -this- regardless “of fluctuations in the
-supplies of..vaste steam’ and water from the .

locomotive; to provide:an apparatus which
1S extlemelv compact “and’comparatively
*-unple, and in general to provide improve-
sments An dehlls ‘of . constiviction and ar- -

rangement " in-: an: apparatus of the clmmc-.--'_
ter-referied: to: o o

- In the: drs lW’lIlﬂ"b wluch clearlv 1lluqt1 m

*_our improved system Figure 1. is a'side ele-

-ation -showing::the:.construction, relative
varlous

arts. of the system, and. Fig. 2.is a se¢-

- The.entire apparatus is mounted on a con-
_crete structyre 1 in the form of . a v"l,t 2, this
sealed by a cover 8.

80-

addle

frames 5 rest on the straeture 1 and sup-

llllll

| port a’ large:condenser tank 6, wlule a num-
ber-of sqdd]e frames 7 motmted on top. of 99

‘the tank 6 qquort the booster condenser .~

and - lwatmfr tank '8, the entire apparatuq"-."'

e blow

this - pipe ;if:: de“:n'*cdh

13, comloctq mtll the

“The |
off steam

at the bottom nnd otlt]et end’ thereof 'md”___;

lng 11..
end of the vat.a
versely across. the vat. but whose upper end

the vat. In the pi

Near the.ountlet. .
partltlon 14 extends trans-
405
terminates a dl:-,tance belmv the top edge (;f_-':'_f' o
pmo' 13 is 111terpoqed_.l,i_] L
valve 15 whose stem 16 connects with lever.
“mechanism 17 carrying a float 18 at itsinmer " 0
“end within the section 19 -of tlie vat so that:;
when the fluid in section 19 rises to a certain.
Iieve] the Talve 1.} mll be ol)em.d The maimn v

i
T s
QD
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CGIﬁpa'ﬁnleht of‘:'t'he_- ;ifat--_édm.léct.s from its
- bottom -with piping 20 which leads to the
. sever piping 11, a ‘'valve 21 being inter--

- -5 The main heating and condenser tank 6
©1s'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 top of the main vat 2 and extends into |
- the left end compartment 22. The booster
- heating tank is also -di?i‘ded{i_nt_qhI]__Ieﬂ:-anjd |
-+ right end compartments 29 and 30 by par-

- 15 t1t1ons3land .32 COHI} ECtedtOgetherbyﬂlleS
- 33 passing through the middle compartment -
* 34, A pipe 35 donnects the upper part of

~ compartment 24 with compartment 34, a

- check vdlve 36 being interposed in this pipe
20 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

.25 and filled. "A pump 38 receives water from
-4 a water-main 39 and operates to force this

) ] ]
- - . .

water through piping 40 into the lower part

- of the middle compartment 24 of the main

~ heating tank 6, the valve 41 being interposed

- '30.an this piping. = Piping 42 serves to connect,
- the water-main divectly with the ~compart-
- ment 24 and is controlled by a valve 43. An
~.extension 44 from this piping leads into the .
. ~main vat-2 to the bottom thereof so that the
. 35 vat can be flushed and washesd out when de-
s h this extension being con-
- trolled by .the valve 45." A vacuum pump 46
-~ 1s.connected through piping 47 with the
~lower part. of the left end compartment 23

" sired, flow throu

40 of tank 6 and delivers. through pipe 48 to

~ the compartment 24. The pumps are mount-
“ed on th e Structure" 1 'Iall_d .receive tlleirstehnl

~ supply from piping 49 connected with &
- steam generating source, the valves 50 and

45 31 interposed in branches 52 and 53, réspec-

pumps 38 and 46, -espectively. =

- Included in -the branch 52 between valve’
~50-and pump-38 is_an automatic governor
50 valve. 54 connected through piping 55 with

~ the upper.end. of the  compartment %4 of

. tank 6’and this governor valve is so adjusted
- that .t will automatically shut off steam sup--
- ply to the-pump 38 if the -pressure in com-

- 55 partment:24 reaches a predetermined imaxi-.

mum. - In the branch 53 befween the valve

~ 51 and"pump 46 is included ‘an nutomatic
~~ governor valve 56 connmected through' pipe’

- -

57iWith'P?é 47, this governor valve ucting
the steam supply” 6 pump 46

60 to shut o

- whenever the vacuum in the end compart-
- ment of the tank 6 rises "abbxféfl.a-‘pfedp .
- mined value. "The exhaust steam from tlie.
___ pumps escapes through piping 58 into pipe.
65 28 and thence into the end compartment 22,.

eter-

F

[ ] .
e ! . .
For® - A - : .-
] . . ) ’

‘37 which leads to ‘the boiler to be cleaned

low the hot water and steam fo flow froim

- Piping 59 connects the lower part of the

end gompartment 30 of tank 8 with the end
‘compartment: 23 ‘of tank 6, & trap 60 being
| interposed so that fluid will flow from the
compartment 30, to compartment 23 only 70
when a certain level is reached in compart-
ment 30. - The upper end-of compartment 23

connects with the exterior through pipe 61

[n which is interposed an automatic back
pressure valve 62. The end compartment 20 75.
~of tank 8 is'adapted for connection with the . -

live steam - pipe 49 through piping 63, a
valve .64 oontrdllin'g"s'aiipipip y. An’ ad-
Justable reducing valve-65 is also included in

-piping 63 to cut' down steam pressure to any 80
desired value.. Between the reducing valve
‘and the compartment 29 the piping 63 also
‘Includes a valve 66 which is thermostatically
~controlled -by thermostatic mechanism 67

which 1s 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 90

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 i1s adapted 95
for connection through piping 70 with the
‘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 100

from compartment 34 to compartment23. -~ -

~ 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- .
108
the boiler into the vat compartment 2, this

compartment: being sufficiently large to re-
cetve and to hold all the water. -The water
and steam coming from the boiler have still *

nsi 110

considerable pressure and temperature, and 110
when the large vat is reached the pressure

| 1s: immediately relieved and the water be-
-gins to boil.

after reachin _ _ S
‘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 compartient 22.

Boiling of the water will continue, at least,

The blow off steam, of course,
g the vat immediately escapes

until its temperature falls to 212 degrees. 120

Howéver, vacuum pump 46 is set in opera- - _
‘tion-and creates vacuum in the end compart-
‘ments 22 and 23 and in the vat so that boil-.
‘Ing of -the water in.the vat will continue
until the temperature falls considerable be-- 125
low 212 degrees. The amount of vacuum
generated by the pump can be adjusted by =
‘the back pressure valve 62. By means of
this vacuum effect, therefore, all the vseful -
“heat units contained in the blow off water 130
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.,.f,-can be llberated

B . water can:possibly reach the tank 6 as only

e *ffeteam and V&E

......

‘steam ‘and vapor, after: condensm
“tank,“will- form - soft" water free

“form- a-vacuum ‘seal 72; - The end 73,

.~ flushed toward. the sewer end. - Pump 38 is

‘also set 1 operatlon and valve 41 opened so
15-:that watet 1s forcéd into the compartment
724 about the flues 27 and thence through | -

pipe 35into: compartment 34 about the pipes

- . "..33:and throtigh piping 37 to the place of con-
o “Thethot :steam and vapor re-
) ;.?':-'-;-.20 celved.in compartment 22 from-the vat dis-
.- tributes.itself through the.flues 27 and into

- ‘sumption.

.- the right end’ compartment :23, the heat of
the steani and: vapor being e\tmeted by. the

- water surrounding. the ﬂnes and .the steam
T _'_-25 and vapor condensed.
- rdensation:is sucked. into piping 47 and forced

I‘hls water ‘of con:

by the. ump 46 -into the compartment 24

- to mingle with. the water. supplied to said
If the

“compartment from.the main 89

: 1"-_;'30 weter heated in: cempartment 24 and ﬂowmg

thrmlgh compartment 34 is sufficiently hot,
“the 'thermostati¢' mechanism 67 will not be
. effected and valve 66 will' remain closed. " If,
+ ... “however, the water is not sufficiently hot to
o --_.-'-'35 be ‘used the thermostatic mechanism 67 be-.
- éomes. actlve to open valve 66 will remain

“closed. “If, however, the water is not suf-
ﬁc1ently hot to be used the - thermostatic

““‘Imechanism: 67 becomes active ‘to. open valve
66 to:connect live steam from steam pipe 49

- r2with:the eixl:compartment. 29 of tank 8 and

- -__-_'-.-.j___'.-tlll‘i live steam flows through. the flues 33
~ . and radiates additional Theat to-the water in .
.l compartmeit. 34 “until -the water .is. suffi-

_ciently hot,-and. thus the water is automati-
cally’. maintained. at. proper . temperature:

~partments of the condenser 6 exceeds that
~1n.the-steam’ compartmenfe of condenser 8,

=50 steam will flow through (IIECL alve, 69 .md
-;;f_f'_':thrmwll flues 33 aiid assist in heating the !
- ..:--‘_'-.31.';___.\1.*ater h
SR .;-'_f-_..’".'_'.--fﬂre‘ltest n. cundensel 8 this valve will'.close.”
- - The-

© 7 the supply “water  and-which is ‘automati-

When, _liowever, . the preqeure is"

‘condensér 8, - therefore, mnstltutes
boostei: mechamc-m uhwh tluelste in heating |

c'ﬂh ‘connectéd with live steam ‘to Boost up
| i”-_-..f';-'the ter: peratureif quﬂiment heat is not:avail-

.......
..........

- o2 able from the l:low off steam and water':.
SR "6_.6"'f('0nden-.,ed steam in tank'$ finds its way mnto ! ! addrbest-to the witter when néecessary 5o ﬂldt
. #“the compartment 30 and thence: through' pip-
L 2aing 59 and. trap 00 mto the end compartment ~hways

'93-from whence it is"delivered: by pump -6 |
. “adnto compartment 2t tom add :its rennmmtr*
65 hE‘It to thc water m, s'ucl c'empart.ment Tlie o 11! ires very llttle attentlon. No eleamng of 130

The!

} generated by the boiling of
R flow to the tank; and, there-

_.-5‘-jfore, the tank is ‘always clean. . Besn:zles the -

-in. the.
rom all .
-_';mmerals or foreign:substances.” The lower.
-end’ of :pipe 10 is given a reverse curve ?}'_
pref-
"_.. "érably, deflecting toward-the outlet: end of
"_=the'vat'so that any dirt.in the water will be--

.. Whenever the 1)1‘(*seure 1. the steam - com-

l\one of the dlrt ln the "

_"booster tanli: can’ also be used a,lone by
|-justing the thermostatic mechanism: 67 and
‘the reducing valve 65 so’ that..the:pro
-amount.of steam can flow to heat the w’ater
in the tank to-any desired degree.” Bath:
tanks can--also  be:. used . lndependently of -
blow off Water and steam for heating water.
“When this is desired valve 68.1is opened to’
“connect compartments 29 and: 22,-and ther- |
‘mostatic mechanism 67 and reducmcr valve
. Go are.adjusted so that the preper ‘amount »
from the. :
‘steam pipe‘49. through the tanks to heat the .+
‘Under: normal condltmns, =
e 80
Piping 70 with the valve. 11 forms a relief
,fpath should the piping 37 be closed, as, when -
‘the pressure of the. water in the tanks be-
| comes sufficient. to ‘open valve 71, the water:
will overflow through piping 70 and into ¢
compartment 23. from: whence it will be
forced by pump 46 back into 'compartment
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 -
| . 'The relief valve 71 How-
| ever, will not becorne effective unless ‘con- =
f-_trolllnn' valve 54 refuses to-act. If thiscon: = -
trolhng valve acts pmperl it will cause dis-
| connection of ‘steam supply from pump 38
‘as soon as pipe 37 is closed, and ‘su pplyiof* = -

_--water ‘therein:-

‘tinued until the pipe 37.i5

vented by the valve:36. .
and.opening valve 12 the blow off water and
steami” can be diverted directly to the sewer -
if desived. -The vat can-be. emptled directly -
to the.sewer by opening valve 21, the valve
42 being opened. at-the same tlme so the.vat
-will-be ﬂmrourrhlv flushed out and: cleaned R
by the water from main 39. In our-im-

proved system, therefore, nothing but, pure; .-
1 clean water.is delwered for \mshmg ont and
“The dirty: water: from -
‘the hoﬂer 18 dwerted ‘directly to.the sewer, -
}_-hut only after the useful heat is extracted

therefrom .this thor ough extraction of heat o
120

) -

' ' . . '
an 4 " . L . T . .
- 'e r - . . LI C om - r_l.
- ' . - v .’ j"'
-’ . - .
Ll . N - - L * - U . . 1-_ K
. - . .

ad-

¢f live steam can flow directly:

hov. ever, valve 68 is closed. -

,the sewer piping.

70‘

water -to compartment 24 Wlll be’ dlscon- |

Jfgem ‘opened.

If, durlng active 0perat10n 0

tank the Pipe:37 is closed or resistance there-
-throtigh increased the expansion of the heat-
ed water in compartment 34 will.open re-

lief valve 71 and the overflow taken care of,

ment ‘24 under such conditions being- pre--

refilling purposes..

bemg nnde poesmle bv the ‘novel use of

the booster - -
100

‘back. flow of ‘the water “into the compart-- T
105
By closing valve 10

90 .

L7
AL
1

1o

“vacuum . eﬂeet which ‘will ‘cause steam-and
vapor to be given off by the; water until very

hille ]1eai 1S left thermn

The booster niech-

TSI 18 wfmlmtleul]v 1'endered eﬁ'ectlve to. -

| the delivered: washout and- refilling water-is-
at’ a-desired temperature. - All rehef
cénmections ‘and appliances-act -
m*n el v automaticdlly so that the: system re-

At *1fet V..

] L
»

115

1‘-‘2'5] |
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-+~ sealed blow-off vat a blow-off main leadmg-f_
- from the round house to, and communicat-

ing with said vat, a main’ water heater:in-'|
SR ,_s‘temally
- 45

“sealed blow-off. va.t a blow-off maj
- from.the round ‘house to, and -communicat-

© . ing with said vat,a plura.hty of water heat-
| __-3__,_1.‘65

the tanks is necess*try as only clean Water
ﬂows therethrotigh. RS

Having thus descr Ibed our mventlou mth:
1ts 'various novel and very desirable .fea-
5 tures,. we ‘desire. to. secure the followmg; '

cla 1ms by Letters Patent. *

1. In a washout and reﬁlhng system for'-

locomotwe bmlers, the -combination - of a

a blow-off main connected therew1th k3 Water

able c1rculat1nﬂ' and conductin

locomotive ‘boilers, the combmatlon of:a

-1s augmented and. back pressure minimized,
& sccondary heater mto ‘which  the Water.-r"

~ passes from. the main heater, a source. of-|
A aumhary steam, suitable connechons for ad-

ondary -heater and suitable clrculatm

reheated ‘throu

4. In'a'. wa.shout and reﬁlhng systcm for". _

ers, en ch mterually constructed to form 8,

~of auxiliary
-admitting sald steam. to. one or more of said
‘of the vat-and water heater:substantially |
- .'_contmuously durmg the period’a locomotive
- boiler is blown off into said vat, and. sulta.ble;'
~ circulating and conducting means for circu- |
. lating réfilling water to be reheated through
said heater and conductmg 1t to the round
L _]house stalls. =~~~
.} In a washout and reﬁllmg system for
~ locomotive boilers, the combination of a |
- sealed vat for’ receiving blown-off: products
oF
- heater having steam c1rculatmg space In |
. communication witlr the upper steam’ space

- of said vat, means for creating and main- | with : each. other, c.nnections between .the
" taining'a partlal vacuum in the steam spaces.'- : o

of the vat and water heater substantially
e-contmuously during the penod a locomotive |
-boiler is blown off into said vat, mechanism"
- for withdrawing the water of condensatlon-- |
from said water heater as formed -and. suit-
35

. circulating reﬁllmg water. to, -
- through said heater. and conductmg 1t to the' |
S _-round house stails.. .~

i.'closcd steam- condens.ry’
“the steam space of ore of

.. means for |
e -reheated |
|valve ‘contro'ling:

3. In a washout: and reﬁllmg system for"__"

--*pa,rtment 1avl

lﬂg |
T .
N 51]1 said heaters
- and oonductmg it thence to e round house.
R stalls.

closed steam condenser fprpmg connectmg
‘the steam space, of one o

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

| ‘water.spacesof. the several heaters whereby
“water .may- be: circulated from ‘that heater-

| directly
-. -.._sealed vat for receiving blown-off products, |

a blow-off main connected therew1th a wster:. |
- heater. having. steam circulating :space..in:
o commumcatlon ‘with the upper. steam. space.
~ of 'said vat, means for creating and main--

. ..‘taining a partral vacuum in the steam spaces.
- 18

-connected ::with. .the -vat - serially

ough said.heaters, a source
-steam, sultable; connectlons for

heaters: and thermostatically-actuated valve:

-.mechamsm arranged to control the admls- |
-f_-slon of guxiliary: . =
2:5..In a washout and r ﬁlhug stel;n“for‘
: locomotwe boilers, - the comblnatlon of a
‘sealed ‘blow-off vat a blow-off main leadmg-
-| from the round: housc %0, and ' ¢communicat-
1Ing with said-vat, a lurallty

steam. . <

ers, each’ mternally C mstructed to form a
iping

said

eaters with

‘the steam:space.of said vat, piping connect-
| ing the steam spaces of. the several. heaters

‘water spaces. of. the several heaters ‘whereby

| water may.be circulated through- them seri-
ally, means. forip ducmg clrculatmn of water
|:thirough. - -said" -neatets, : vacuum - inducing
‘mechanism: actmg on: the steam spaces. of
| said; heaters, 8. source; of -auxiliary steam,
suitable connections for admitting said steam

6.°In a- Washmg and ﬁllm

‘vt ‘whereby. said. water- is prevented from
S | flowing fi'om the vat to the-steam compgrt-::
g8 - itting said aumhary steam to -said : sec-
RS 1.

: " conductmﬁemeans for - cu'culatmg
~water. to

|, ment, & vacuum pump, connécted W1th daid’
. steam coripartment, said pump delivering to

‘ways and. thereby in-the vat, whereb

‘pressure.on:the water in the vat.is: reduced"
and va,por ahd steam genera.ted at low pres-:j_

- - r - - - ™ - .
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said heaters w1th;\ '
‘the steam space of said wat, piping conrnects

conncctmg :

period of ad- .

70

throug ‘the  other, or ‘others, vacuum induc- :
-ing -mechanism: ‘acting on the steam spaces g5
.of said heaters; mreans for:inducing circula- =
tion of water't hr

sc

-85

of water heat- .

90

95

104
to one. or.moze. of :said ‘heaters, a reducing
the pressure of auxiliary =
.| steam admitied, and automatlc valve mecha-
3_imsm .arranged- to. control the
| mission to. a.uxi]iary steain, : said -automatic
‘valve mechanism.being thermostatrcally con-
‘trolled by the temperature of the water un-
?-'dergomg the heat.-
constructed to form' a closed steam |-
_ _condenser, having’ its steam | space in com- |
- munication with the steam space of sald va.t,'
| cooperatmg vacuum mducmg mecha
‘soclated. with said main- heater-econdenser'

o ; ~whereby circulation of steam.mto the latter: |

10:

stem for -
1 boﬂers, the combination of a ¢ osed vat for
| receiving: ‘Lot blow -off water, a' condenser
- |'having steam. compartments and: having a

11

‘water ‘compartment through which water

may.: clrcu]ate to be heated, ‘'said steam com-
t'onnectmn with the vat at
‘a point atove the level of the water in said-

11

‘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:
looomotwe-, boilers, :the .combination: of ‘a- | densatlon codperating W1th the condenser.to - -

leadmg  create a ‘vacuum effect in the steam p :

12

13



- sures to flow into the steam compartments of

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

may circulate, a sealed vat and a communi-

" cating passage extending from ,said vat to

. 'the steam space of sald ‘mdin heater; an
- auxiliary heater having pipes through which
10 steam may flow, communicating passages be-
" tween the. steam spaces of the maln and
- auxilhiary heaters and between the water
" spaces of the main and -auxiliary heaters,

- meéans 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 main heater, a source of auxil-
-iary steam connected with the steam space of

| . 20 ‘the. auxiliary heater, means automatically

controlled by the temperature of the water

in ‘the auxiliary heater to control the flow

- of auxiliary steam to the latter and supple-
" mental connections between said heaters

y to both heaters. *

simultaneous

~boilers, the . combinatiop of a main heater
- having a steam compartment and a water
30 compartment, an auxiliary heater having a
- ‘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 auxihary

. heater to the main heater, means for forcing

‘water into the main heater water. compart-
~ ment, an outlet from the auxiliary. heater
40 water compartment for conveying heated.
- water to a place of consumption, means for

causing steam to flow through the steam

- water circulating through- the water com-
 45-partments, a relief connection between the

~ ‘water compartment of the auxiliary heater

7 Ins filling system for lo--
~_ comotive boilers, the combination of a main
5 heater having: pipes through which steam |

25 wherebY,aﬂxiliaryxsteamcanatwmbe fed |

. -,compartments- of the heaters to heat the |

§

Dbelow atmospheric pressure. = -~ .
- In witness hereof, we hereunto subsecribe- .
our nates this 23ra day of August 1909

~ ROBERT L. GIFFORD.

having a steam compartment and a water

heater, and an overflow outlet from the maimn
heater steam compartment. -~
9. In a -washing and filling system for
‘boilers, the combination of a main heater

compartment, an auxiliary heater having a

flow of water from the main heater to the

steam compartment and a wafer compart- -
ment, a check connection between the water 55

compartments of the heaters for allowing
auxiliary heater, but for preventing back
flow. of water directly from the auxiliary =
‘heater to the main heater, means for forcing

60

water into the main heater water compart-
ment, an outlet from the auxihiary heater .

water compartment for conveying heated

water to a place of consumption, means for
| 65

causing steam to flow through the steam

compartments of the heaters to heat the -

and the steam compartment of the main

from the main heater steam compartment to

‘water cireulating through the water com-
partments, a relief connection between the
‘water compartment of the auxiliary heater = .

heater, a pump for returning overflow water

‘the water compartment of the main heater,
‘and an overflow outlet for the water from
-the main heater steam compartment. . .
1" 10. In a heating system of the character
“deseribed, . 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

75

and arranged to admit blow-off products

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  therem at pressures

' T

F

- Witnesses: =~ e
. CHARLES J. SCHMIDT, -~

~ and the steam compartment of the mamni . Eomunp G. INeERSOLL.

under a predetermined pressure, a water - .~

85

.
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