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* of which the following is a specification.

~ JOHN HOUTT, OF SPRINGTOWN, PENNSYLVANIA.

it

R . Letlers Patent N\ .-105,45?_',- dated July 19, 1876.

~ CONDENSER FOR MARINE ENGINES.

L o -;'The' Beh#ﬁﬁle; referred to 'in.'thaaefLettGm Patent éud‘maldng part of the same.

I, -Jons Hourr, of Spr

‘Bucks and State of Penunsylvania, have iiivented cer-

tain Improvements in Condensers for Marine En gines,

S N{;ﬁ’:}j& and Objects of the I :w&:tt&mt‘.‘ |

My .improvements relate to the general construc-
‘tion of & plurality of condensers, as well as to their

application to a steam-engine, but more especially to

such as are described in.my application “aliowed” on
the 20th. day of October, 18G9, and those described

- briefly in the caveats filed by me on the 15th and 224
- days of September, 1869, and on the 15th day of Jan-
'-11.31'5’.‘1.:1870-' I - - o C
- The first part of my invention relates to tlie con-

- struction and combined arrangement of two primary
- eondensers with the respective ends of the steam-cyl- |

- inder of a marine engine, and with a single secondary

- condenser, in such a manner that the exhaust-steam

of the cylinder will be more effectually and easily di-

vided ‘iuto twoportions in passing’ throngh the two

said condensers, the ‘oue’ portion passing onward. to-

ward a tertiary condenser, to be eventually reduced
- to fresh water for ‘supplying. the. steam-generators of

the said engine, and the other portion being condensed

by a jet-spray.of cold sea-water, and the saline fluid

discharged overboard ; the object of this part of my

a invention being to produce thereby a, more perfeet
- vacuum 1n front of the piston, and also to afford a

suflicient supply of fresh water for & marine engine
without a special distillatory apparatus for the pur-

- pose.

The second part of my invention relates to the con-
struction of the secondary condenser and the pipe

charged overboard, all the vapor discharged into and

. arising from the water in the said condenser will be
conveyed to the tertiary condeuser; the object of this

part of my invention being to separate more cffect-

wally the saline water -and the vapor, and rendering
the latter available for condensation in the tertiary
condenscr, for the purpose of affording a supply of
fresh water for the steam-generators of the engine,

The third part of my invention relates to the con-

struetion of a tertiary condenser, and to its arrange-
ment. and ‘combination with the secondary and pri-
. mary condensers and the respective euds of the stean

eylinder, in such a manner that the portion of steam

or vapor which passes upward from the secondary

condenser will be. perfectly and rapidly condensed,

- and finally discharged by the said tertiary condenser
wmto a rescrvoir, for the purpose of supplying the

ingtown, in the county of | steam-gencrator

* r

leading from it to the tertiary condenser, and to the |
- connection therewith of a force-pump, in sueh a man-
~ner that, while any required height of water may be
‘maintained in the condenser, and the surplus be dis-

the condenser B will be forced overboard.

s of the engine with a sufficiency of
fresh water: - N S | |
Description of the Accompanying Drawings.

Figure 1 is a vertical longitudinal section through
the middle of one of the primary condensers and the
middle of the secondary condenser and their imme-
diate comnections, detached from the tertiary con-

denser.,

Tigure 2 1s a horizontal section of the secoadary

bondﬁnsm*, below the dotted line 'V of fig. 1.

Figare 3 is o vertical section of the tertiary con-

_denser_ and fresh-water reservoir, detached from the

primary and secondary condensers.
_ v+ (leneral Description.
A is one of the ‘two like primary condensers, com-

nunicating by a pipe, «, with its respective end of

the steam-cylinders (not shown) of a steam-engine, -

. B, the secondary condenser.

- K, a capacious inverted vapor-receiver, supported -

upon the condenser B, and opening through ‘the top
of the same downward into the mouth of ancther va-

por-receiver, I, within the said condenser B, while its

upper end communicates with a capacious steam or
rapor-pipe, I, leading into the drum K of the ter-

tiary condenser or condensing cases C C.

b” is a horizontal pipe, which forms a eommunica-

“tion’ between the bottom-of the condenser B and the

bottom of the vessel I, so that any .water in tlie bot-
toms.of B and " will preserve the same level, as in-

|| dicated by the dotted line W on fig, 1. o
At _one end of -the bottom of B an opening and

pipe, I, are provided, for the reception of an adjust-

able over-flow pipe, f', whereby any required height

of the water-surface may be obtained in the condenser

B and vessel U, |

" The lower end of the pipe T is connected with a

| series of bent pipes, f” f” f” f', containing snitable

valves, and - a . plunger, (z, operated by the power of
the engiue, so that the surplus or overflow water-of .

‘Communication between the primary condenser A

~and the secondary condenser B is closed and opened

by means of a valve, H, operated by a rod,-, con-

-nected with the engine, substantially as deseribed in

my said “allowed” application. . o

I one side of the primary eondenser A there is a
recess, covered on the inner side by a perforated

plate, ¢’ and in the middle of tlie recessed portion
there is an opening fitted with a conical plug-valve,

S 2

«”, in a-water-chamber, ¢, which communicates with
an elevated fountain-head, (not shown,) so that, when-
cver the valve is opened, & jet-spray of cold water will

| be forced.into the.condenser A,




At the opposite side of the condenser-A, and a Jit-
o th, below the jet-spray recess,.is o small opemng fitted
- with a‘conieat plufr-mh e, € cm ered by a ease, which,

by means of a pipe, &', receives hot-air from any suit-

.+, able air-heating and. fmcmg—chftmbm s0 that, when- |
- ever the said valve is opened, a stwuu of 9’1141 1!0!}3
- air will be foreed into the condetiser A, L
-+, 'Ibis valve ¢’ and  also the valve &, are (rpentu} |

-=;b} the engipe &ubstantlgﬂlv in: the b.llllb manuer as.

the valve H.
. Side by side of ewh
-:denserb, of which A is a representation’ of either,

- having each an open communication with its wspect- r
Jive ends of the steam-cylinder of the engine, and the

- valves of each of said primary condensers operating | i
‘alternately as the exbaust steam is reccived from their |
respective ends of the said steam- evlinder, and both
- communicating with one and the same. sewndfny con- |

. denser B, as described, tiw result Wik’ 'be as fullm&s, | respectiv ely appropriate pel tumtmnb m 1111, p];ltb rJ

. i pmtnmns 11 11, and plates ¢* ¢° ¢°.
- During the entl.-.a,nce Of the first pnﬂ of stenm 1nt0

: :ezthel of the primary condensers, the valve H.in the dts outer side, and fitted with two nuts, 15:.anil 16, the ;

o { lower one serving as a jam-nut or ml]uah ble shmﬂdu, o
.. a*and @ closed, the said pnﬁ' of steam and the airin | and the other one as atightener, so that the upperor .0
- the said primary condenser A will be driven down into | -
- the secondary c¢ondenser B, and -the valve H imme-
~ diately afterward closed, so that a moiety or portioi | -

of the exbaust steam commg from the cylinder will :

VIZ©

) ‘bottom of the same being still open, and the valves

~ the confined steam, and thus produces the vacuuin

. required. in front of the advancing piston, and the
. piston baving advanced nearly to. the end of its st oke, |
- the valve ! closes, and the valve & opens and lets

- hot air into the concensers A, to overcome the. vaeuuin,

. or equalize the pressure in the primary and second- |
SRR ;ary condensers, and immediately afterward the valve |
@ closes, and t]lb valve H opens, and lets the water

. in the pnmm v cundensel 1‘.;111 hy gray 1tat10n mto the‘: |

| :secondary condenser. =
The puff of high stmm now coming tlnuugh tht,
open vaive H of the other primary condensel, drives
the vapor and warm air therein into the secondary
coundenser B, which vaporand air, together with what-
ever vapor may arise from the saiine water therein,
and in the capactous chamber ¥, will be driven upwmd
into the capacious chamber I, and the said vapor of
fresh wa'er then driven upv.a,ld through the vertical
pipe I and the inclined pipe I’ into the drum of the
tertiary condenser, the saline water deposited in the
secomlmy condenser B being at the. same time kept
at any required height or depth therein by the adjust-
able overflow pipe f* and the action of the pump-
plunger G, operated by the engine so as to discharge
ovetrboard, through the pipe f* the overflow water.
The tmtlmy condenser consists of the drom K and
two like cases, C G, of pnsmatlc form, each fitted with
& 1qmovable sunken bottown, ¢, and & removable cap,
¢”, and supported on a substantial fi ame by means of
trunnions ¢, in such a manner that, when detached
from the outsule pipes which connect it witl its fellow

case and other parts of the engine, it can be tilted

to any suitable position required for cleansing or re-.

pairs.

The caps ¢” ¢” are secured upon the upper ends re-
Speutwely of the cases C O, with a perforated plate,
¢', between, and form clmmbers which respectively
commumcnte with the drum K above, through a valve-
chamber; I, and pipes I” I, (see fig. 3. g
-~ The sunken bottoms ¢ ¢ are cach secured to the
respectwe ends of O €, with tivo like perforated
plates, ¢ ¢, and a cm'respondmgly nerforated com-
presmhle packing, ¢®, between the said cases and bot-
toms.

Between the cap ¢” and the bottom ¢ of each case
C. there are a series of transversely arranged parti-

othel the tw pulmly col-

-

}

|

{

i

;pﬁsm sides of tlu,

14 14, are secured longitudinally within cach N
by i‘nsartiun‘ each of said tubes downward through ﬂu,'_' o

ons, 11 14 11 1L which 0\1 aul alternately from vp-
_ case to the extent of about two- -
thirds mrm, or less, nt the distance between the said

| sides. -
- Ata shmt {Il&,tanw Imlm the ]cm eat nf tlm parti- .-

tions 11 of -éach ease C there are two flanged: openu- -
ings, 12 12 ]
Eto sfud ﬂ:’l.":-ﬁ of two pipes (nob 5110“11) for ‘the intro=
duction of steady streamss of cold sea-, .
1 sufticiently cley ated reservorry and w6 the. Opp%l[u |
gide of the case; near its upper end, there e
1 two ft’:orresponding]y ilanged  openings, 13, to which
‘pipes (nof shown) are intended to b attachoed to carry
~off the w dtel bl]pll]lLd to the casc Llll(}ll”'ll tlu_, open-
1ngs 1212, - - | .

- made for the: parposc of the attachment

| A numerous: series t)f' '%hwhtlv npmmfr opcn tubea, ’
ase O,

The upper end of each tube is screw- cub around

~wider end of the tabe 14 can be: secured thereby in
| & water tight manner, i the said perforated plate ¢,
The perforations in: the bottom-plates ¢ ¢* ¢ we

o rnm.de respeetively, to. receive: the: lower part of the
‘be retained in .the condenser A, the valve @ now |

. I tubes in 2 closely fitting manner, so that, by means of
‘opens and a spray of cold water thewﬁ om condenses

-siall serew-bolts 17, the two .anes ¢’ c.m be caused
to compress the. EMSUB]hlt]xi!l“’-[ildt{. ¢ between themy
sufficiently to contract the petforatious in the pack-
‘ing, or keep it always pressing in water-tight contact
zmound the'tabes, and at the same time, soas toal- -+
I low the lower parts of the said: tubes tu;slidc:up and .
~down as their lengths may become varied by changes -
of temperiture, without. causing: any leaking of the
water ,.uunnd butween them dlltl th{, pfu::-lnnfr by suLh e

variation. ) _
I6 will bu seen, theltﬁ;le, ﬂmt the tubes 14 fuuu a -

series of open wmmumcatmus bDetween the two cham-

bers formed at the respective ends of each of the pris-
matic’ cases G C by their respective euaps ¢” and bot-
toms ¢!, and that water flowing under pressure itito
the said cases through the openings 12, will pass up-
ward from side to s {lL alternately, bt,bueen the par-
titions 11 11, and thence out through the openings

13 without entumn either the tubes 14 ot the cham-

r ﬂ--

bers ¢ ¢

The said ledensnw cases C C arc supported upon
their respective trunnions ¢”, witl their upper ends
inclined toward each other, (bﬁb fig. 3,) and are conh-
nected with the dram X5 b,y means of the ehamber L,
b:an(,h plpes " "y and the pipes of the respeetive

caps ¢’ ¢ a governor-valve, 7, being arranged in the

chamber L so as to be penodlca]ly openul and closed
partially, to equ alize the pressure of the puffs of va-
por in the cases, C.C as may be required, by.a positive
motion derived tmm the engine tluourrh a connecting-
rod, M, or its equivalent. .

The shallow chambers formed at the lower ends of

- the cases O G, cach communicate through a U-bent
pipe, &, with a fresh-water receiver, D, through an

.mtenenmfr valve, d”, opening upward mto the said
* receiver, w hich latter must be placed at a proper dis-

tance below the condenser, toreceive and serve as a
reservoir for the water of cundmsatlon which is to flow
down through the tubes 14 of the coudensing-cases C
0. The fresh water thus supplied to the said Yeservoir
D is inteuded to be drawn through a bent pipe, ¢7 to
supply the.usual steam-generators of thie engine.

On the upper side of the pipe I there is a safety-
valve, 7", opening outward, for the purpose of prov icl-
ing '1gmnst any excessive pressure of the steam on its
passage through pipes T 1.

On the drum K there is a valve, p, opening inward,

ater from any -

e made



rf‘.-'.-

- s a vacuum-valve, », opening inward, for the purpose

¥ above is closed.

Jlatter will  gravitate into it, and the valves d” @ will
prevent any possibility of the return of any of savid
“water, should a vacaum occur at any time in the said

- denser, as described, the water of condensation in the

~ supply of fresh water for the steam-generators of.the
S engiu . - | | EEET : | | T

“tor the purpose of letting air into the drum to"over-

come, when necessary, such a vacuum as would eanse

~ & return motion in thé condensed water of the ter-

tiary when the valve £ is open. - On the cap ¢” of each
of the cases € O of the said tertiary condenser, there.

of providing against the possible oceurrence of sucl
@ vacuum therein as would permit a return of the
condensed water in the tubes 14 below, wlien the valve

In connection with the sﬁn_ken "bnttdm' ¢ of each of

‘the cases O O, there are a pair of valves, o o, the one |

opening  outward to allow the air to escape from the

lower ends of the tubes 14, and the other opening in-

ward to allow of the cutralilce; of air into ¢ if at any

- time necessary.

‘The valves #, 0 0, and p, are each made adjustable

- by & spring and serew-nut, to-any degree of pressure

that may be required, and are intended to be-adjusted
50 a8 to act antomatically, as the emergencies ‘may
require. o ST T

The fresh-water reservoir D being entirely below.
the tertiary condensers K C C, the water from the

tertiary condensers. . |
It will be understood without further deseription,”

o ‘that, by applying a distinet and independént primary
. condenser for the reception of the exhaust steam from
- each end-of the stcam cylinder of an engine, so that

both will open into one and the same secondary con-

bottom of either of the primary condensers will have

 time to fall down into the secondary condenser before
 the first puft of high steam from its end of the steam-
“eylinder reaches the said primary condenser, and eon-

sequently, when the puff of steam arrives, driving ont _
- the air in the primary, there will be less likelihood of

an’.excess of steam being produced thereby, (before
its valve closes,) greater than the tertiary condensers

~might be competent to receive and condense.

It will- also be understood that, by increasing the

~capacity of the secondary condenser, and of the pipe”

which leads from it to'the drum of the teriiary con-

- denser;as shown, the sudden entvance of the puff of
~ Dhighi steam and air from the primary conilénsers, and
- the expansive effect of the same upon the vaporin the

secondary condenser, will be sufficiently provided for

‘to prevent any saline water from entering the tertia-

ry condenser, and at the smne.tiiﬂe-aﬂow all the fresh-

© water vaper to be driven onward into the. tertiary

condenser. o | | k&
It i3 intended to apply a small furnace below the
bottom of the:vessel ¥’ and pipe V" of the secondiry

~ condenser B, as indicated by the dotted line z %, for

the purpose of heating the water and generating va-
por in the condenser just before starting the engine,
and to generate vapor at any time, should there be a
deficiency in the regular production to keep up the

1 as and for the purpose hereinbefore set forth.

i

305,457

Cldims,
I claim as my invention— R |
1. The combinationywith the primary condenser A,
| of the cold-water spray-valve @™y and the liot-air valve

.l,a’"—, constructed and mrvanged to operate substantially
| as and for the purpose hercinbefore set forth.

-2, The combination of two like primary econdensers |
A, with the respective ends of the steam-cylinder of
| an engine, and with one aud the same secondary con- |
“denser, B, so as to operate in- relation to each other, -
substantially as and for the purpose hereinbefore set .
3. The combination, with the sccondary condenser
B, of the capacious vessel ¥, the lntercommunicating
pipe b7 the capacious inverted vessel B and pipes I
| Ty the said parts Leing constructed and arranged to
operate substantially as and for the purpose hereinbe-
fore set forth. - e
4. Theé combination, with the sccondary condenser
B, of the adjustable over-flow pipe Jyaud its eylimder
I, the plunger G and its cylinder 77, and valves f . _‘
and the overboard or waste-pipe /¥ the said, parts be- .
ing constructed and arranged to opevate substantially

1

-3, The tertiary condenser, consisting of the drum
K and condensing-cases O €, connected together by
the detachable pipes L and ¥ 7, and aivanged and
supported upon trunnions ¢”, substantially as and for
the pwrpose hereinbefore get forth, - . -

6. In combination with the pipe L, the governor-
t valve [, arranged and operated substantially as -and ©

5

| Tor 'the purpose hereinbefore. set forth. . 1

| 7. The open tubes 14 14, in the cases O G, in com-
| bimation with the perforated plate ¢* and serew-nuts
1 10 and 16, at the upper ends of the said tubes, and
| the perforated; plates ¢ elastic packing-plate ¢% and
serew-bolts 17 17, at the lower ends of the said tubes,
substantially as and for the purpose hereinbefore set
forth. T -_ S
8. In combination with ‘the respeetive upper ends

or caps ¢’ ¢” of the cases C C, the inlet-valves n n,
construeted and operating substantially as and for the.

purpose hereinbefore set forth, . | |
- 9. In-combination with the respective lower ends
or bottoms ¢’ ¢ of the cases C, C, the ontlet and the
inlet valves o o, construeted and operating substan-
tially as and for the purposes hereinbefore set forth.
10. The combination, with the lower ends of the
cases C C, of the detachable fresh-water reservoir D,
substantially as amd for the purpose hereinbefore set

forth. . o § - |
11. The combination, with the drum K, of the in-
let-valve. p, constructed and operating substantially ag
and for the purpese hercinbefore set forth, - = -
12, The combination of the drum K with the sec-
ondary condenser B, by means of the pipes I’ and I,
and the capacious inverted vessel I, arranged in rela-
tion to each other substantially as and for the purpose
| hereinbefore set forth, | "
Witnesses: -
BENJ. MoRisox,

'JOHN HOUPT.

b Wi H. Monison.
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