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~ RICHARD HALE SMITH, OF SPRINGFIELD,
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- provide a construction which may be em-
ployed upon a steam-motor, whereby loss of
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'111 the bupply- .:mk is elevated, and Fig:- 6 18] nsed again.

- Unrrep States PaTent Orrick,

MASSACHUSETTS:

STEAM-COND EN SER AN"fD _FE_ED;WAT ER H EA'"I'ER..

f SPECIFICATION formmg' 'Da,rt 0f Letters Patent No 657, 366 da,ted September 4, 1900

Appllca.twn filed Apml 13, 1900

aerlal No. 12 712 (No model )

To all whom it may concern:
Beit known thatI, RICHARD HALE SMITI—I a
citizen of the Unlted States of Amerlea leSId-

ing in Springfield, in the county of Hdmpden' |
fmd State of Massachusetts, have invented

new and useful Implovements in Steam-Con-
densers and Feed-Water Heaters Especially

Adapted to be Used on Steam:Motor Vehicles;
of which the following is a specification, ref-

‘erence being had to the accompanying dmw-.'

ings and the char aeters of refel eNnce malked
thereon

My invention 1elates to devices adapted for
the ready condensation of steam and for feed—

water-heating appliances.
T'he object of my invention is espeelally to_

water may be avoided and the obJeeLwna,ble
escape of steam be overcome. |

The object of my invention is, further' to
provide an improved construction wherem

‘steam may be rapidly condensed by the em-
ployment of sprays or jets of air and by the
exposure to the airof a large condenqmmsur—_

face or by either or all in combma‘rmn

- My object is, further, to provide an im-
proved eanqtluetwn wherem the feed-water
fora boiler may be raised to near the boiling: |

temperature, so that no loss will result by'

reason of water of too lowa, tempe: a,tu re bemﬂ'

fed to the boiler. :
- My object is, [mther to provide a devwef_

which shall be com pact, of light weight, com-
pfumnely inexpensive, efﬁuent mmnle and
automatic in its operation. -

I accomplish the objects of my mventwn by._.
“the eonstruction herein qhow N
- In the accompanying drawmm; in which | -
like characters of reference mdlea,‘re like
parts, Figure 1is a plan view of amotor-wagon
- frame, %howmtr my device mounted thereon
- Fig. 2 is & bu]e elevation of the same.

3 is an elevation, partly in section, upon hne

-3 3, Fig. 1, of the condenser as seen from the |
| ]efu ot t,he wagon, b]lOWlllﬂ' the hot- Well in

section and’ shmwnﬂ' the end of the water-"
supply tank in fall lmes
- showing the C{mdenbmﬂ‘ pasqaﬂ'e% and Spmv-

‘rubes mlmn on dotted I1ne4-_Lof Fig. 3. Fig.

5 1s a mde clev atmn of a mmhﬁcatmn whpre-'-

condenser.

Flﬂ' |

Fig. 4 is a view

.an enlarged' view in section of one end of the
Figs. 3 and 4 are on a scale
slightly greater than Figs. 1, 2, and 5.

Generally, 1 mdlcates the framewm kof a

vehicle; 2, a boiler; 3, a sheet-metal hood;
4, a smoke-staek 5, a main steam-pipe; 6 6
engines: 7, an exhaust-plpe, 8, an upper con-
__densmﬂ'-ehambereonta,mm;:rfeed water-heat-
ing coil;

9, condensing-compartments con-
taining spray-tubes; 10, a hot-well for receiv-
ing the condensation and spray water; 11,

_part,ltwns extending from front to rear of hot- '
‘well; 12, a partition extending across the hot-
-well a,t riﬂ*ht angles to 11; 13, a nauow space

of hot-well; 14 14 slwhtly-lnclmed horlzon-,,
tally - armnfred partltlons, 15 15, spaces, as
shown; 16, d,blow—oif or emptvlnﬂ-outlet 17,
a plpe connectmﬂ hot-well with the w a,ter- _'
| supply tank; 18, a water-supply tank:

an outlet fr om Water-tank t0 smoke-atack

55
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19,

20, a qpra,ymn'-pump, 21, an eecentub, 22, a,_j_
hub of driving-gear; 23, a flexible pipe con-

75
necting with spray Stand pipe; 25, a spray.

stand- plpe, 26, perfora,ted spray-pipes; 27,a

tank 18; 28, a feed-water pump; 29, a sue-

tion- plpe, 30 a feed-water pipe or 0011 8l,a
coil of pipe for heating feed-water anann'ed

in upper section of conden%mw-chamber 8;
32, a pipe connection between 0011 31'and the |

boiler 3; 33, an air- oondmt leading from the

eondult 35 to the conduit entermﬂ' ‘the con-
‘denser; 34, an air-conduit for pI‘OJ@CtIHﬂ‘ air
35, a conduit leading from |
air blower or pump to condulb 33, and 36 an
- ralr blower |
In Figs. 1,2, 3, and 4 I have shown ther'
constructmn and opemtlon of my device as -
applied to a motor-wagon or automobile.
‘will readily be seen, however, that the de-

into the condenbet

vices are adapted to very many uses and pur-

| vent- pipe connecting the lower portion of
condensing-passage 9 with the water-supply

80

[o]d

It

05

poses othel Th&ﬂ apon 2 motor-vehlele and

'Genemlly speal{mg, the steam from the mo-

tor passes first into the condenser, from which -:-

it ‘emerges in the form of water and panses'
1 to a hot-well ‘where the oil and sediment is

1cO

extracted: f:mn it, and from the hot-well the
water pasqeq to the water- Snpply tauk to be

~From the tank a pmtlon of the




water is conducted throue'h a smteble feed-"
water- hee,’omn' coil, which coil is looa.ted in

the condenser end from the coil it is carried

B e

- and the feed-water heater are each herem-i_

“after set forth in deteﬂ under the1r mspeotw |
' _-deemnatlons -
. Asillastr ated herem I have shown a mo-
15
- vided with suitable wheels,
f'l_applmnces, and supportmﬂ' framework for
~the various parts, together also with a bmler 1
“motors, driving - chain, &ec.,
I have shown a condensel which may be

20

)
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~with a series of spray-pipes by whic
- sheets of spray may be projected against and
- mingled with the steam and also provided |

) W1bh air-tubes arranged to project air into the

and fed to bhe boiler. - Water is also taken
from the tank and carried to spreymmtubes

steam in the condenser.

A desecription of the oonstruotlon and oper—

atlon of the oondense‘r ‘the hot—well the tank,

tor-vehicle frame (lndloated by Fig. 1) pro-

from which it is projected in the form of
spray to aid in the rapid condensatlon of the

 e57.366

haust-steam. The steam and productsof con-

densation flow fr om the chamber 8 through a
‘suitable connection or conduit to the upper
one of the thin flat conduits 9, and upon en-
tering the end of the first conduit 9 the steam
} is meb by the spray projected from the first

spraying tabe or tubes, (the spray being at

‘this point preferably prOJected in the dn ec-
tion of the flow of steam,) by reason of which
-spray the steam israpidly condensed. Thence

| passing into the second section of the €on-

gears, steering

and in detall :

ranged at a sllght incline to facilitate the

ﬂow ‘of water therethroun'h and

-

also with a feed-water -heating coil.

~ comprises a series of two or more narrow com-

- ing or radiating surface, the particular de—f
. ';-:'i'_talls of which devices are as follows:
~ Condenser.—The condenser oomprlees an
upper chamber 8 and a series of broad but
~~ thin flat conduits 9, armnged with their flat
- surfaces approxunately horizontal or dipping
. downwardly slightly, as shown in Fig. 3.
. one end I arrange a stand - pipe

"

: so

. pump to the spraying-tubes.
 steam entersthecondenselmthe upper cham- {

~ ber and there coming in contact with the]

65 feed-watercoil is pdrmally condensed,because |

rov1ded |
]ets or ;-

| ‘I have |

- also'shown a hot-well- comprising a suitable }

- receptacle -provided with projections to pre- |

- vent swashing and turbulence of the water |
and to separate the oil and sediment from
- the waterin its passage thr ough the hot-well, .
- Ishow aleo a water-tank which, as illustrated, -

and so constructed as to providea. large cool- .

hea;tlnﬂ' coil,

- ofthefact thatthe feed-water passing ‘throu gh

.the feed water cml mambmne the (3011 at a

At

ha.vmﬂ' |

branches. pro,]eotmn' into the conduits 9, 111*: becomes necessary to in part or-in whole ob-

~which branches (on the parts inside the eon- | struct thefree passage of natural air-currents

- duits) areinnumerable minute openings, thus
- forming spray-tubes, and in the upper cham- |

-1 duit 9 it moves toward the second spraying
tube or tubes and is met by showers of spray
| projected against the flow of the steam, thus
further rapidly lowering the temperature and,
| condensing the steam.

From- this 1t passes

| on to the next condnit, where sheets of spray -
projected in the dlreotlon of the flow of the

| steam and water commingle in the conduit,
~ described generally as comprising an upper { -

‘compartment and a series of broad flat con-

duits connecting one with the other and ar- . condensed and the water flows through a suit-

and so on successively until When it reaehes

| the outlet of the condenser the steam is all
QO
I fmd in some.
cases it is advanta.geous to foree air under a.
very light. pressure into the condenser and .
| prefer that it enter through a suitable con--

able conduitinto the hot-well.

duit at a point edJaeent to the upper spray--
| tube, and I may use the air in conjunction
condenser when found desirable and provided { with the water, or either may be used without
thé other, dependmﬂ' on, mrcumsbaucee, tem-
perature of the ontelde alr condensetmn Te-.
| - JOO -

T willbe observed L‘het whlle the conden&er

quired, &e. - - -

temperature below the temperature of the ex-

70
75
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as shown, comprises broad flat tubes arran o'ed -

at mc]mes and suitably connected as before

described, leaving free air-spaces between

: { the reepecmve adjacent surfaces, so that rapid
_ partments.separated from each other, except

when the water flows from one to the other,'_’ of the outside air with these surfaces, it will’

beseen that asa modification of the eonstrno- o
| tion of said broad flat condensing-surfaces I
| may employ a multiplicity of tubes suitably

condensation results by reason of the contact

| through the air-passages between the con-

_ | denser-sections this may be overcome by the
ber or compartment 8 T arrange a feed-water-

air-passages.

105

ITIO
1 arranged side by side and connected at eachhi
‘end with a suitable conduit, in Whl(‘:‘h latter
{ conduit T may arrange spraying-tubes pro- -
jecting into said tubes and thus produce the .
‘same result by such modlﬁed constructions..
| It will also be seen that. if for any cause it

I Il5

T 25
R employment of deﬂeotmmplates orbyinduced
whloh coil is he1 emefter de-;-

. { currents of a.1r bemﬂ' dlreeted thronﬂ'h seld];}. .
L eombed in detail.” R . .

T also in scme cases pro-,
- vide air-inlet tubee 34, adapted to projeet ) .

- . air into.the condenser, prefera.bly at a point
o "'*adgacent to the first or upper spray-tube 26,
"The stand-pipe is designed to carry the wa-
~ ter-from a suitable’ condulb connected with a

- -ot-well.—-—'l‘he hol: well oomprlses a qmt-f -
able tank or receptacle preferably divided
--.mte 8iX compartments, as shown in the draw- -
1 1ngs, by two vertieal partltlons extending -

123

| -from front torear andone partition 12 ev{tend - .

- The exhaust- }

I

_compartme eme.

ing through the center at right angles to the-;‘
partitions 11, thus dividing the well into six .
- The parmlons have contact .

with the top and sides of the hot-well walls, . -
but.de not reach quite to the bottom,leaving
a smell epemno' for the water 130 paee under- |




~ of the water of condenbamon from passing.

through into the third chamber.
of the hot-well is provided with lateral par-
| motor-

IO

_..at an incline, as shown in Fig. 3.
titions operate to prevent turbulence of the

15

20

~ whence the then-purified water passes in a

condnit 17 and enters the cooling and supply
tank at a point indiecated by t;he letter 2, this
point being the most remote from the pomt

25

657.366 . B

neath A slight dlstanee from the %eeond'
| pa,rbltlon 11 I arrange a low partition extend-
- ing from the bottom inwardly and leaving a
Small space between it and the lower portwn.

of said partition 11. Thisacts as an oil-trap

to prevent the passage of any oil from the.

motor that may be floating upon the surface
A portion

titions arranged apprommately horizontal,
preference bemg given to their being arran ﬂ'ed

These par-
water, and thereby facilitate the settling of
any sediment therein coutained. The incli-

- nation of the part1t10ns is to prevent lodg-
“ment of sediment upon them. The numbm --

of partitions will depend upon. the uses in
which the apparatus may be employed. The
water after passing these several compart-
ments reaches the third compartment, from

~ where the water is taken by the spray and
- the feed pumps.

35

49

- accomplish the desired results deflectors may
be employed to direct the air between the.
tank - sections and induced currents of air
‘may be employed, and the tank may be made
in the form of a flat spiral coil or other .con--
venient shape, provided it has the requisite |
large area of radiating-surface exposed to the.
These water-chambers are of a capacity
to collectively hold a sufficient quantity of

‘water for the purposes required—that is to
- say, as the water is returned to it from the.
hot-well at a high temperature and must be.
‘taken from it at alower temperature the wa- |
ter-supply reservoir being shaped and adapt-
- ed to operate as a cooler should be of suffi-
cient capacity to present the lequlred cool-
ing area, and to hold a sufficient quantity of
| watel 80 that the whole volume will not pass
in too short a period through the spray and
| It will therefor e be readily seen
~ that the exaet size or number of chambers re-
quired will be dependent to a large extent
“upon the var ying conditions emgtmfr wu;h ref-
erence to dlffel ent styles and types of motor | ]

45
55

60

feed pumps.

Water-tank.—The water—suppl; tank, as
shown, comprises a series of long narrow
chambels 18, each having a

will of course be readily seen that this tank
may be made in one or more continuous coils

or convolutions consisting of thin wide walls
~ set very near to each other forming a narrow
continuous tank, with smta,ble alr-passages.

between the narrow adjacentsections, so that

there will be a large area of 1ad1atmmsurfaee |
exposed to the air, and while the na,tuml air-

currents are in practlee found sufficient to

alr.

uuuuu

‘be emploved.

large. a.m_ount of |
radiating- smfaee with Wthh the aircomes in
- contact, each being connected with the ‘Ld;ja-}:

cent ones, prefer a,bly as shown in Fig. 1. It

‘sufficient to sustain steam-pressure.

L

f’zind.ditfereﬁt uses in whiéh thé device "ma,y:'
It will be seen that in any
event the water entering one of these cham-

bers will pass slowly aloncr and enter the next

‘chamber, and so on eoutmuously until reach-

ing the outlet- orifice, and that duringits pas- =
-fs’age it is subjected to the cooling and con-
‘densing influence of a large area exposed to
the atmosphere, so that, for illustration, if
this condensing device be employed upon a
- vehicle “and the vehicle be moving
- slowly upon a smooth road without load the
I trifling amount of steam to be condensed
would produce a correspondingly trifling
amount of water and the small amount of
water requiring to be cooled would be easily
cooled, because of the large area of surface
of the walls of the chambers of the water-
‘tank exposed to the atmosphere, and that

if the vehicle be in rapid motion and as a re-
sult a large amount of steam is employed,
and hence is required to be condensed and a

-correspondingly large amount of water to be
- ¢ooled, then the 1*a,pid passage of the air be-

tween the walls of the condensing-passages
and of the tank tubes or sections would pro-

Inasmuch as thereis no pressure in the wa-

70

75

3¢

go

‘duce a more rapid condensation of the steam
- [-and cooling of the contents of the tank.

95

~ter-tank it will be seen that I am enabled to
employ very thin material in its construction,
as a strength only is required necessary to |
safely carry the quantity of water which may
Dbe stored in the tank, so that very much more
rapid cooling effect will be produced than if

the material wererequired to beof a thickness -

in practice that sheet-copper of No. 24 gage

is sufficiently strong to construct the water-
tank in the form de%crlbed and as copper is
“a good conductor of heat I prefer' to employ .
‘it in the construction of the tank, and to ob- -
tain an increase of the 1adla,tmﬂ‘ surface or

area and at the same time obta,ln more rigid

walls T prefer to employ a corrugated or.
‘erimped sheet metal, as this gives more rigid
walls of light Wew‘ht of d.mple strength and |

'larﬂ'ely-mcreased mdla,nmfr or eoolmﬂ* area.

As it is found that whlle a vehicle is in mo-

tion an upward current is induced, I utilize
‘this eurrent for the purpose of a,ldmn' in the
eooling of the water by the ar mnﬂ'emenl: be- -
I120C
of the air between said sections the sections ©
are so formed in their lower edge as to deflect
the air-current between the several sections, .-
thus utilizing the whole current of air for the_ o
12
Feed-water heater.—The feed-watet lle&tel :
eonmsb& of a flat coil, the coil being of a size
torest within the chambel 8 of the coudensel ;
In shape I prefer that the feed-water coil be .
‘substantially of the shape of a coil-spring
with the convolutions lying closely adgacent
to each other and with the whole- flattened,

fore descﬂbed and to famhtate the passage

beneﬁelal results referred to.

I ind

105

I10 f |

11§

130

as shown most clea,rly at 31 in TFig. 4. The -

feed wa,tm coil, as 111L1st1ated at 31 in Fw‘s




3 and 4, is arranged to allow a large Volume 1 mpld motlon and a larﬂ'e amount of stea.m 13'
‘being used.
between the- oonvolutwns and also so ar- |
-ranged in the chamber or upper compartment:
8 to permit the steam to flow both above the

upper and below the lower series of pipes in |

RRERE LR R L L L ELE bt CELEEE -----------.------.-.---.--.--\. e imsemmemmsmssmsmmmedemmmae=n .-.-J-------------.--.--.--.-.--.--.--.--.---\.-------- .-.------_-.--..---.-------------.------.-.------.-.------.------ ...............................
...................................................................................................................................................................................................................................................

said c¢oil, thus bringing the whole area of |
surface in contact with the steam passing
through and around the coil, rapidly bring- |

..........................................................................................................................................................................................................
e I e mmmmm-———— - - - imEmmmsmsssssssssssmss=sssssssssssss:ifles=s=m=a=s g = T B T T e LT - 1 » a

ing the contents of the ¢oil nearertothe tem-|
pera.ture of the steam in said upper compart-

of steam to pass through the opening formed

ment and at the same time condensing. the
steam to some extent. The heatlng-ooll ex-

upper compartment 8, and as the temperature

of this compartment 1s highest at the end |

portion where the- exhaust-steam enters it

and as a high temperature of the water just
‘before being fed to the boiler is desirable I
feed the water into the coil at the coolestend |

of the compartment 8 and take it from the
coil at the hottest end of the compartment,

so that the feed-water leaves the coil at the

~end of the tank where the exhaust-steam en-

- ters 1it.

o boller in any convenient manner.

_' 30

g0

PR the water enters the tank-and 18 forced by a
pump (shown in the drawings at 20) through_:
suitable conduit to a stand-plpe 25, from | -

Whleh stand- -pipe it enters the sPreylng-tubes ‘of br oad flat condensing-tubes adjacent to,

. 26, as before-described. These spraying-:
E ’_tubes are erranged leterally in the condenser
‘and the pump being properly proportioned

will force a lesser amount of water through:

~ the spraying-tubes when butlittle is required | condenser.

~and will force a greater amount through said !
tubes when a frrea.ter amount is required, be-

cause of the faot as'will readily be seen, that
the pump Works faster when the vehlcle is1n 1 tween, oondmts for prmeotmg SPray and

o '55_'}

60

To avoid possibility of steam- pressure in
~ the condenser, which might occur under ad- |
verse oondltlons and to prowde ready relief |
for it and for the escape of the air, if any, in

the condenser, I arrange a Vent-oondmt 27,

extending, preferably, from the upper pOPthIl |
of the lower section of the condensing-pas-

. sage 9 and reaching thence to a conduit suit-
-~ ably connecting with one or more sections |
. of the water-tank, this arrangement being{
. shown at 27 in Fws 1 and 2, end by reasonj
~ of this arrangement if eny steam passes
through these oondmts it 18, brought In ¢con-
- tact. w1th the surface of the water.in the tank- .
~ sections, where it is rapidly condensed. A
conduit 19 extends from the oonneobmg-seo-'
tion 18* of the Weter-tank end opens mto the
smoke-stack 4.

- It will be observed that the shape of the |
. several pa,rts of the condensing and cooling |

" mechanism is such as to bring about the free |
. circulation of air throughout substantlallyﬂ

their Whole extent of surfaoe

o The cooled water employed for the P'[]I‘pgges ;
_of spraying is taken from the part of the wa-+

o ter-tank most remote from the point where | coil with the Wa.ter-supply and boller and

said- ohamber W1th the exha,ust of a stoem-_'
f-metor S : o

25 From this point the water passes
~ through suitable conduits and is fed to the'

In Flg ¥} I show a. modlﬁoamon of the de- o

tails of one partof my invention whereby the
_;Water supply may be elevated ahove thef

;the arranﬂement or. aotlon of the oondenser

in: Whlch the spra,y-water and the oondensed-

the hot- Well from Wthh it is returned to end
{.mingled W1th the supply-water; as before; ex-
cept that instead of flowing into the- reoepta-:. |
tends substantially from end to end of the | cle by gravity it is rmsed by a pump, and.
when arranged as shown in Fig. 5 itis forced
into the water-tank against a volume of air,
compressing the air to any desired degree};
‘and the compressed air employed to foree the
{-water from the tank through the spray-tubes.

It will reedlly be seen that instead of com-
pressing the air in the tank for means to feed
the Sprey-tubes the tubes may be fed either

by pumping the water from the tank; orif the
elevation be sufficient for the purpose then
-;gramty may be relied upon-to give the req-
‘uisite pressure, and thus to perform the work
without'the employment of a pump 10 | foroe___'
jthe water through the spraymg-tubes N

- Having therefore described my invention,

what 1 claim, and desu'e to seoure by Lettels --
Patent, is—
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1., The oomblna,tmh of a souree of eteam---

'?supply, a source of Water—supply, and a con-
denser comprising a series of condensing-
tubes, having a large aggregate of radla,tmo'--'

I00

surface  arranged to h&ve free and unob- -

structed aceess -to the surrounding moving

gourrents of air suitably connected Wlth each

~other, spraying-tubes arranged to project
spray into the oondensmﬂ'-tubes and means
to return the oommgled spray water and
“water of condensation to thesource of water-

~supply, and suitable conduits econnecting the
steam -supply with the condenser, a.nd the
‘water-supply with the spraym -tubes sub-f

,stantlally as shown. - |

ber -and suitable conduits oonnectmcr said

I'OS'. |
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2. The oomblna,tmn of a etea.m condenser _
comprising a chamber as 8, and a series of
‘wide thin flat condensing- tubes arranged
~{ with air-passages therebetween, and a feecl- --
‘water-heating coil as 81 located in said cham-
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3 A eteam-oondenser compmsmg a semes o

4. The oombmatmn of smtable ooudmts,

.;eteam-oondenser GOHlpl"lSlIlﬂ' broad flat con-
‘densing -tubes, with Alr-passages therebe-
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| . 1 :.. .

1 but separated from, each other for passage of -
air therebetween, smta.ble conduits to ¢on-
‘duct the steam into and water awey from the -
‘condenser, and means to foroe a,lr mto thei -
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_’water into the eondeneer tubes and meane to |
force water and air into sald conduits re-

spectively substantially as shown. - |
5. The combination of a suitable frame,
wheels suitably mounted thereon, a water-

supply tank comprising a multlpllmty of

narrow sections, suitably connected and ar-
ranged near ecwh other but with air-spaces
between their broad flat sides, the same be-

© Ingsuitably supported on said frame, a steam-

beller a motm suitable eonneetlen between

the moter and umeblon wheels, a ‘steam-con-

~ denser comprising an upper ehamber to re-

- 20

~sapply, a water-snpply tank, a steam-con-:

30
- densing-tubes. altemabmﬂ* with a series of
open alr-passages, a ehember as 3, a feed-
water coil arranged in the chamber 8 a series )
{ cated adjacent to and substantially parallel

celve the exha,ust steam and a series of thin
flat steam- eondults alternemne‘ with a series

of open air-passages atrr anﬂ‘ed below said
chamber, the upper conduit belnﬂ' connected
‘with said chamber, and the others connected
with each other 1;0 conduct the steam -and

water in a tortuous ecourse to a hot-well lo-
cated below the level of the condenser, means
to convey the water from the hot- we]l to the

_watertenk and means' to force water from

the tank into the boiler and from the tank
through the ep:ey-tubes into the condenser
enhstdntlelly as shown.

~ 6. The combination of a souree of steam-—

denser, and a feed - water heate: the con-
denser GOIJSIbtlnﬂ‘ of a series of br oad thin ceon-

- of spraying-tubes arranged to pro,]eet the
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- ing-tubes, and means to force weter from the
water-tank through the heating - 0011 to the

40

spray into the condenser- tubes means to force

water from the water-tank throu gh the spray-

boiler, substentlally as shown,

7. I‘he combination of a souree ef stea,m--

~supply, a source of- ‘water-supply, and a con-

- Ject the spray in the direction of the flow of | a
5o

~ flowof the steam during its passage through

~another portion of the condenser means -to
~ return the comingled spray- -water and water
of condensation to the source of water-sup-
o ply, and suitable conduits connecting the'
. steam-supplywith the condenser, and the wa-
- ter-supply with the spraymmtubes substa,n-
o 3t1a11y as Shown i |

denser comprising a series .of condensing-

- tubes, having a large aggregate of mdlatmg-_
| surfeee arran ﬂ'ed to ‘ha ve free and unobstruct-*

5 ed aceess to the surrounding moving currents

- of air, suitably connected with each other,
- spraying-tubes arranged to project spray into

the eondensmﬂ'-tnbes, and arranged to pro-

steam while passing through a portion of the
condenser and to project spray against the

o

8. Thecombination of a steam boiler or mo-
tor, a conduit for exhaust-steam, a storage

‘water-supply,and a steam-condensercompris-

Ing one or more flattened tubes or conduits
of large area located adjacent to but having
the eonvolutlens separated from each other
by open passages for air and provided with
suitable conduits eonneetmn* the adjatent

‘tubes with each other, wher eby the steam and

products of- condensation flow in a tortuous
course and are exposed to a Iarge area of radi-

ating-surface and means to return the water
of condensation to the water-supply and to the

Steem boiler, substantially as shown.

9. The cembmatlen of a source of steam-
| supply, suitable conduits, a source of water-
supply, a condenser comprising one or more

flattened condensing tubes or conduits of

large area located ad_]aeent to but with their
convolutions separated from each other by
8o
conduits connecting the adjacent tubes with
each other, w hereby the steam and products
of eondensatwn flowin a tortuous course ex-
posed to a large area of radiating-surface,

open air-passages and provided with suitable

Spmymﬂ'—tubes a,uenﬂ‘ed in the cendensmﬂ'—
tubes and means to return the eommn‘led
spray-water and the products of condensation

.130 the water-supply, substantially as shown.
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10. The eombmetmn of a steam boﬂer a

steam-motor,a steam- eondenser suitable con-
nections, end a water-supply tank consisting
of two or more long narrow receptacles lo-

shown.

Qo

‘with each other and with a space between
them for the circulation of air for the pur-

95
‘pose of cooling the weter substantmlly as

11. In eombmetlon w1th a ceudenser awa-

ter-supply tank, comprising two or more nar-
TOW receptdcles arranged substantially par-
‘allel and adjacent to eech other, and having
their lower edges V-sheped substantmlly as

Shown
12 The eombmatlon of a wa,tel coolmﬂ'aud

'Sﬂpply tank consisting of two or more 10110'
narrow flat tubes eonneeted in series and
| having their flat sides exposed toair-currents,

steem—weneretlnw apparatus and smteble-_ -
.conduits eonnected with the opposite ends of s
‘the said series of tubes, whereby the water
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1is exposed to a large radiating-surface be-
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| tween its entry and dlsehar ge from the cool-
‘ing and eupply tank, eubstantmlly as de-
-sembed o
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