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THE FRESH-WATER JET-CONDENSER,

FuR

MARINE STEAM-ENGINES,
As represented by the above Drawings, i

Is simply an ordinary jet-condenser, in combination with a powerful refrigerator, for the purpose of cooling down the fresh water of con-
densation from the hot well of the jet-condenser, to be used over again (und again, etc.) as fresh jet-sprinkling water for the said jet-
condenser, and for supplying the steam boilers with fresh water,

Explanation of Fig. 1.

¥ represents the steam evlinder. D the jet-condenser. € the air-pump. B the hot well, and B’ is a fresh-water reservoir. A the
refrigerator, and 1 the circulating-pump.  For a more detailed deseription of the construction and operation of the fresh-water jet-condenser
for marine steam-engines, see my Letters Patent of the United States, No. dated May 19, 1874,

N.B.—I will here remark that I have represented the air-pump € away off to the right of the jet-condenser D, for the purpose
of bringing it out into full view, whereas, its proper place js to the left, and nearly opposite to the said jet-condenszer, which will bring the
hot well B in close proximity with the fresh-water reservoir B/, and the two being connected together by a short tnube (instead of the long
dotted lines shown in Fig. 1), consequently the reservoir B’ is supplied with fresh (warm) water from the hot well B, which is cooled down

. in its passage through the powerful refrigerator A, and serves as tresh, cold, jet-sprinkling water for the said jet-condenser, thereby avoiding
“ the use of any saline jet-sprinkling water within the jet-condenser; and preserving all the condensed steam-water, as tresh, hot water, for

supplying the steam boilers of marine steamers with fresh water.
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' THE SELF-CLEARING JET-CONDENSER.

Explanation of Fig, 1,

A represents the jet-condenser. B the outlet-valve at the bottom of A, O the cold-water jet-valve of A, D the anxiliary ontlet-
valve at the top of A. Il is a cam to operate the ontlet-valve B.  Q the auxiliary valve-chamber above A, R the hot well. M is an
oscilliting cam to key down the valve D, periodieally.

The principal advantage claimed for the self-cleari
without the aid of the air-pump, as represented by the drawin
movenent of the cam B, at the very monment when the fizst part (ov puff) of high-pr
the small selfclearing jet-condenser, amd thereby forcing the water of condensation and accumualated alr in sald condenser down through

y jet-condenser, being to prodiuce @ good vacuum in front of the stemm-piston,

Inasmuch as the ontlet-valve B is cpencd and closed again by a positive

ure exhaust steam, from the steam oylinder. reaches

the opened ontlet-valve B {with a rush). into thoe hot well R, Lelow.

The auxiliary valve b, on the top of the condensing chamber A, ix now keyed down fivtaly by the oscillating cam M, until the first
puff, o high-pressure exhaust steam, has foreed the accnmulated water and air down into the hot well.  Then the outlet-valve B is
immediately clesed, while the exliaust steany is still pressing the air downwards.  And the pressure of the oscillating cam M oun the
auxiliary outlet-valve 1 has been vemoved, which now opens freely and allows the remainder of the high-pressure exhaust steun to pass
out through the auxilinry outlet-valve, chumber, and fibe () into the vpen air (or into the furnwce chimuey, to prevent any cold air from

striking back into the condense

[ will further remark he
water of condensation and eccamulating air, at every puff of high-pressure exhanst steam f{rom the steam cylinder, down through the
outlet-valve at the Lottom of the condenser, into the hot well, and then elosing the said outle(-valve agnin (by a positive movement of the
cannj, while the exhuust steam is still pressing the aic downwards into the hot welll and then allowing the remainder of the high-pressure
exhaust steam to puss upwards, through the yiclding auxiliary outlet-valve at the top of the condenser, and thence by the pipe Q into the

e, that T propose having o very small self-cleaving jet-condenser, and having that thoroughly eleared of its

furnace chimney, thereby preventing any cold aiv from striking back into the jet-condenser. as aforesaid.  And now having the small
v, and filled with pure exhaust steam from the steant exlinder (which is

self-clearing jet-comleuser perfectly cleared of water and :
expanded to a little above the pressure of the atmosphere). Consequently there will be but Hitle cold; jet-sprinkling wuter reqguired to
proditce the desired vicuun in front of the steam pixton, which sald cold-water jet is now admitted into the condenser by the cold-water
jet-valve C, through the side of the said condenser; and by this weans L elaim to produce a cheaper and better vacnun in front of the stewn
piston (without the aid of an air-pump) than can be done by the ondinary jet-condenser in connection with the cunibersome device of an air-

pump attuached.
For a more detailed account of the construction and operation of the self-clearing jet-condenser, sce my Letters Patent of the United

States, Nc. 136,91y, dated Marchi 18, 1873, in the latter part of this look,
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PREFACE.

Trrts book relates principally to an improved Condensing-
Apparatus for Marine Steamers, whereby a powerful Refrig-
erator or Sarfaee-Cooler is used to cool down the fresh water
coming from the ot Wells, to be used over again and again as
Cold Condensing-Water in the Jet-Condenser, thereby avoiding,
in Marine Steamery, the use of any Saline Water in the Jet-
Condenser.

The frontispicee shows a comparatively large Refrigerator
in conncetion with the Hot Well and the Jet-Condenser, for
the small class of Marine Steamers; but for the larger
Marine Steamers, where space is not so important, I propose
to divide the Iixhaust Steam and condense a large portion
of it in various different apartments, or partially Self-Clear-
ing Surface-Condensing  cases, and thereby drawing off the
main portion of the Kxhaust Steamn directly from the Steam-
Cylinder iuto the sald partially Self-Clearing Surfuce-Con-

densers, and thus relieving the Jet-Condenser from a large
1




PREFACK.
portion of jts work in the condensation of the Exhaust Stean,
substantially as vepresented by my “Compound Condensing-

Apparvatus for Marine Steamers,” i the Tatfer part of® this

book.

This book also relates to the construction and operation of
wy Sclf-Clewring Jet-Condensers for Tand and Mresh-Water
lingines. and to various other improvements in Steam-Fngines

generally.
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IMPROVEMENTS IN STEAM-ENGINES.

No. 1.
Letters Patent No. 88,960, dated April 13, 1869.

IMPROVEMENT IN SURFACE-CONDENSERS.

THE SCHEDTLE REFERRED 7TO IN THESE LETTERS PATENT AND
MAKING PART OF THE SAME.

To all whom it may concern :

Be it known that I, Joux Houvrr, of Springfield, Bucks County,
Pennsylvania, have invented an Improvement in Snrface-Con-
densers; and I do hereby declare the following to be a full, clear,
and exact deseription of the same.

My invention consists of a surface-condenser, constructed and
arranged as fully deseribed hereafter, in which, by the employ-
ment of a number of vertical tubes, closed at their upper cnds,
and of a certain arrangement of chambers, 1 am enabled to over-
come the oljections arising from the contraction and expansion
of the tubes in ordinary condensers, and to effect a more thorough
and rapid condensation of steam.

In order to enable others skilled in the art to make and use my
invention, I will now proceed to deseribe its constraction and
operation, refcrence beng had to the accompanying drawing,
which forms a part of this speeification, and in which—

Figure | is a lungitudinal vertical section of my improved sur-
face-condenser, and

Figure 2, a seetional plan view of the same, on the line 1-2,
Fig. 1.

The apparatus consists of a case A, made in the present instance
of cast-iron, the interior of which is separated into four compart-
ments, B, BY, B2 and B3, by the horizontal, inclined, and vertical
partitions, ¢, d, and ¢, the upper compartment, or water-space B,
containing a cluster of vertical tubes, I. 4
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12 NO. L——IMPROVEMENT IN SURFACE-CONDENSERS.

The lower ends of the latter are seenved in the usual manner to
the partition-plate ¢, and are open and communicate with the
steam-space BY, hut the npper ends of the said tubes are closed,
and are free to contract or expand without loosening or causing
the joints ab their lower ends to leak.

The cold water, which is caused to circalate among the tubes
F, is first admitted to the apparatus through a pipe. 4, into one
end of the compartment B, passing entirvely through the latter
and through a pipe, ¢, before 1t enters the upper water-space B.

In the latter theve 1s a partition, 7, which eauses the cold water
to first flow towards the opposite end of the compartment. and to
consequently eirenlate amonyg the lower ends of all the tubes, and
then to flow in a confrary divection above the partition and around
the upper ends of the tubes, until it finally reaches the pipe k,
through which it passes from the appuratus. (See wrrows in
Fig. 1.

1L is the pipe throuch which the exhaust steam is admitted to
the compartment B!y and 7 are inclined tubes, forming a commu-
nication between the compartments B' and B2, and intended for
sarrying off the water formed by condensation of the steam.

A pipe, m, communicating with the bottom of the compurtment
B?, Jeads to the air-pumyp.

The operation of my improved condenser is as follows

Cold water is foreed throngh the compartments B? and B as
ahove described, and the necessary vacuuin is maintained within
the tubes ¥, and the steam-spaces with which they commuuicate,
by means of the alr-pump, as usual.

The exhanst steam is admitted to the compartment B through
the pipe H, and immediately fills the vertical tubes ¥, whieh, as
before deseribed, are entively surrounded by the water passing
through the chamber B.

The steam is rapidly condensed by contact with the cold sur-
faces of these vertical tubes, and the water formed drops from the
same on to the inclined partition d.

Flowing to the rear end of the partition. hy reason of its incli-
nation, the water enters the inclined tobes 7, and in passing
throngh the same towards the eompartment B2, is cooled by the
water contained in the chamber B2 '

_ Bewill he understood that the air-pump, with which the pipe m
18 connected, draws off this condensed steam, and acts in the
usual manner in preservineg a vacuam within t

The advantages poss:

he apparatus,
/ ssed by the above condenser over ordinary
surface-condensers miay be enumernted as follows :

First, in ordinary condensers, the tubes, which are generally
placed in a hovigontal position, are open at cach end, and are 5o
secured to rigid plates that they are not permitted to expand or

[P
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NO, L —IMPROVEMENT IN SURTACE-CONDENSERS. 13

contract, the joints consequently hecoming loosened and leaky,
and the operation of the apparatus imperfeet.

In my condenser full provision is made for the contraction and
expansion of the tubes, by secaring them at their lower ends only,
and permitting to their upper closed ends the slight motion due
to these causes,

A second advantage arising from the employment of vertical
tubes closed at their apper ends is, that a more thorough circula-
tion of cold water can be maintained ahout them than with hori-
zontal tubes, and that the condensation and cooling of the water
formed are more thorongh and rapid, inasmuch as the steam,
which rises to the top of cach tube, has to roturn through the
same tube before it can again reach the chumber B'

The vertical tubes also possess an advartage over those placed
in any other position, when the condenser is used in connection
with marince engines, as the water of condensation is less likely
to be direeted into improper channels by the motions of the ves-
sely and to still further aid the alr-pump, by dirceting the water
towards it, the partition d and tubes L are somewhat inclined, as
before deseribed.

I claim as my invention, and desire to sceure by Letters Patent—

I. The arrangement, in a surface-condenser, of vertical tubes
I, open at their lower ends but closed at the top, substantially as
herein described.

2. The vertical tubes F, closed at the top, in combination with
chambers B, B B2 and B arranged in respect to cach other and
to the tubes, and communicating as set forth.

In testimony whereof, 1 have signed my name to this specifica-
tion, in the presence of two subscribing witnesses.

JOHN 1OUPT.

Witnesses

Jous Waritk,
Lovis Boswrri,
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No. 2.

Letters Patent No. 90,268, dated May 18, 1869 ; Reissue
No. 4874, dated May 9, 1871.

IMPROVEMENT IN STEAM-ENGINES.

THE SCHEDULE REFVERRED TO IN THESE LETTERS PATENT AND
MAKING PART OF TIIE SAME.

1, Jonx Iovrr, of Springtown, in the County of Buecks and
State of Pennsylvania, have invented certain Improvements in
Steam-Engines, of which she following is a specification.

Natwre and Objects of the Invenlion.

My invention consists of apparatus, hereinafter fully deseribed,
for superheating and equalizing the pressure of the exhaust

steam of a high-pressure steam-engine, to be again used in
driving a sccond engine.

Deseription of the Accompanying Drawing.

Figure 1 is a scctional elevation of apparatus constructed ac-
cording to my invention, and

Figure 2, a sectional plan view of the same on the line 1-2,
Fig. 1
g L
General Deseriplion.

A A ropresent the side walls of a furnace, between which are
the usual grate-hars, ¢, and resting upon the top of this furnace,
directly over the fire-place, is an upright cylindrical casing, B,
closed at the top, and furnished with a pipe, b, Fig. 2, through
which the smoke and other '

) products of ecombustion ean pass to
the chimuey.

A cylindrical reservoir, €, of a diameter loss than that of the
casing B, is suspended within the latter
its curved bottom, e, shall he in close
thut an annalar space, d,

in such a position that
proximity to the fire, and so

1 ! shall intervenc between its sides and
the said casing.

14
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NO. 2. —TMPROVEMENT IN STEAM-ENGINES,

Two pipes, i and 4, pass through the outer casing B, at points
about opposite to each other, and communicate with the interior
of the reservoir ¢!, for a purpose deseribed hereinafter. )

¥ is a eylinder, which is contained parsly within the reservoir
¢ and partly within the casing B, it being closed at the top but
open at the bottom, where there 1s a pipe, J» provided with a
valve or stop-cock, 7, which is operated froni without the easing
by arvod, m, g, 2. o L . ]

A piston, s urranged to slide freely }\\'xthm.th(; <~,.y1md(‘,r I,
its rod p passing through the upper end of the xaid cylinder, and
having sceured to it a weight, ¢. ) )

Two pipes, 77, open at their outer ends; communicate with the
interior of the eylinder F, at a point above the casing ¢, and may,
if desired, he provided with suitable cocks, or with vilves opening
outward.

"The operation of the apparatus is as follows:

The exhaust steam of a high-pressure engine, which it is de-
sired to use a sccond time in driving o low-pressure condensing-
engine, is admitted into the reservoir ¢, through the pipe £, and
passes from the same through the pipe 7.

As the exhaust steam is received direetly from the engine in s
series of pufly of varying pressure, it is essential that this pres-
sure should be equalized before it is permitted to pass from the
TELervoir,

It is also uecessary, in order to prevent the partial condensa-
tion of the steam, and consequent lowcering of the pressure, that
the reservoir should be effectually heated 5 for which purpose it
is placed over the furnace A, and entirely surrounded by the
heated gases, ete., arising {rom the same.

This plan also enables me to superheat the steam, if desired.

As the steam within the reservoir has free access to the interior
of the cylinder T, through the opening in the cock I, it will, as
its volume increases, have a tendeney to raise the piston 1T
which, however, actuated by its ball, ¢, will hear downward with
a pressure proportionate to the weight of the said ball, and will
thus maintain the steam at an even pressure, providing always
that there be a sufficient quantity of steam to slightly raise the
piston 11,

The ohject of the cock 7is to so regulate the passage of steam
into the eylinder I as to prevent it from raising the piston too
suddenly.

If steam should continue to enter the reservoir, without heing
at the same time drawn off from the same, through the pipe i,
the pressure wonld not be inercased, as the piston I would
gradaally rise to sueh a point as to periit the surplus steam to
pass ofl’ through the pipes » r,
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16 NO, 2. -—TMPROVEMENT IN STEAM-ENGINES.

In this way all lability to aceident arixing from an increase of
pressure in the reservoir is prevented. ) )

1t should be undevstood that the pipe & is provided with a valve
opening toward the reservoir, so that there sllle_ e no back pres-
sure from the latter to interfere with the operation of the fivst or
high-pressure engine.

Tnstead of having a separate furnace to heat the reservoir, the
same vesult wight be attained by causing the heated produets of
comhustion from the hoiler-furnace to pass through the casing B,
and around the said reservolr.

Claims.

[ claim as my invention—

1. A steamereservoir, provided with inlet and outlet-pipes,
and 7, communicating with a eylinder, in which is a weichted
piston, 11, and surrounded by a casing or jucket, B, through
which heated products of combustion are arranged to pass, all
substantially as hercinbelore described.,

2. A pipe, rooarranged Inorespect to the eylinder Foand iis
piston, as specified.

3. In the deseribed combination of steam-cylinders of high and
low pressure, and apparatus for superbeating, a supplewental
exlinder with piston, in combination with said superheater,
whereby o varying amouut of steam can Le vetained at an even
pressure, substantially us set forth, to he again used for driving
a second engine,

JOIIN 1HOUPT.

Witnesses
Bexr. Morisox,
Wit 11 Morkisox.
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No. 3.
Letters Patent No. 890,266, dated May 18, 1869.

IMPROVED CONDENSING STEAM-ENGINE,

THE SCHEDULLE REFERRED TO 1IN TIHESE LETTERS PATENT AXD

MAKING PART OF THE SAME,

To all whone it mey concern :

Be it known that I, Joux ITover, of Springfield, County of
Bucks, State of Pennsvlvania, have invented certain Tmprove-
ments in Condensing Steam-Engines: and 1 do herehy declare the
following to he a full. elear, and exact deseription of the same,

My invention consists in the combination, with a single steam-
evlinder, of condensers, which are arranged to operate as heve-
after described, so that while the engine can he driven at a higher
rate of speed, and with a higher pressure of steam than has here-
tofore heen conxidered practicable with condensing-engines, each
condenser shall have sufficient time to cool aud to perform its
duty effectively.

L order to enable others skilled in the art to make and use my
invention, 1 will now proceed to deseribe its construetion and
operation, reference being had to the accompanving drawing,
which forms  part of this specification, and in which—

Figure 11y a side elevation, partly in section, of a portion of a
steam-engine with my hnprovements, and

Figare 2, a plan view of the same.

A represents a stemn-eylinder, of which @ ix the piston-rod; B,
the steam-chest : and ¢, the valve-rod.

Besides the usual slide-valve, there is, within the steam-chest.
axecond, which is so operated by o rod, ¢/, driven by an eccentric
on the main shaft of the encine, that 1t shall diveet the exhanst
steam {rom one end of a cylinder into a pipe, D, and from the
opposite end of the eylinder into a similar pipe, D7,

The former of these pipes conmunicates with the stcam-space
of a condenser, I, and the latter pipe with a condenser, ¥, Loth
condensers heing, in the present instanee, sccured in inclined posi-
tions upon a suitable hase, 1, in elose proximily to cach other.

2 17
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18 NO. 3.——1MPROVED CONDENSING STEAM-ENGINE.

The supply of cold water for the condensers i3 furn?slwd from
a single pipe, I, through ln':m}(:hes ¢ e, thiy water, after having
performed its duty, passing off through pipes f /. -

The water of condensation is drawn olf throngh the pipes J J,
which lead to the air-pump.

The condensers shown in the drawing are similar to that for
which Letters Patent were allowed to me on the 16th day of No-
vember, A.D. 1368, the interior of cach of them being separated
into water-chambers, & and A, a steam-space, %, and a chamber,
73, for the collection of the water of condensation hefore it is
drawn ofl by the air-pump.

Vertieal or inclined tubes, 44, closed at their upper ends, are
contained in the water-chamber £, and communicate with the
steawn-space 4%, and the partition between the latter and the
chamber 42 is perforated with a number of holes, which can he
opened or closed by means of a valve, j, operated in any suitable
manner, the object of tha said valve being to debar all steam from
the chamber A% until it is properly condensed.

When the condensers are arranged as above, their operation is
as follows :

The valve connected with the rod ¢ is so operated that when
the piston of the engine is moving in the direction of the arrow,
the exhaust steam shall pass from the eylinder to the pipe D, and
thenee to the condenseyr Iy which produces o vacaum in front of
the piston, as usual,  Then, as the motion of the piston is being
revorsed, the fivst pipe D is closed, and the exhanst steam from
the opposite end of the eylinder permitted to pass through the
pipe 1 Into the second condenser £/, the condenser ¥ becoming,
in the mean time, perfectly cooled, and ready for a second charge
of steam when the piston s again reversed.

1t will be evident that an engine, when thus provided with two
condensers, arranged to work alternately, can he driven at a
much greater rate of speed, and with a more perfect condensation
than usual; but as each condenser has to receive a full eharge of
steam from its own end of the eylinder, it must he of the same
capacity as thoagh hat a single condenser were emploved.

It should he here understood, alghough | have deseribed a pe-
cific kind of surface-condenser, that jet-condensers, or any of the
well-known condensers, whether tuhular or not, may he used in
AITYINgG ont my invention. '

When more than two condensers are nsed, their operation may
be as follows:

The valve in the passage to one of the eondensers should be
opened just hefore the erank of the engine reaehes the dead-contre,
in order that this condenser may rednec the pressure of the steam
inats own end of the cylinder. Then, as soon as the erank has
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passed the dead-centre, and just as the motion of the piston is
being reversed, the valve of the first condenser s closed, and that
of the second condenser, at the same end of the eylinder, opened,
the latter condenser receiving the remainder of the charge of
steam, and producing the required vacuwn in {ront of the piston.

The other pair of condensers operates in o similar manner in
exhausting the steam and producing a vacuum at the opposite
end of the cylinder, when the piston is again veversed.

When an abundant supply of fresh water can he obtained, and
two jet-condensers are employed, an engine can be worked with
a high pressure of steam by arranging the said condensers to
receive the exhunst steam from both ends of the eylinder in the
same manner that cach pair of surface-condensers, above described,
received the steam from one end only of the evlinder.

The jet-condenser will thus perform double the duty ol the
surface-condensers, but this is rendered practicable on account of
their move rapid operation and cooling.

The object of thus passing the steam from each end of the eyl-
inder into two condensers, 1s to enablethe pressure and temper-
abure of the steam before the piston to Je redueed by the first
condenser, while the second condenger, having hut little steam to
withdraw and condense, forms @ mueh more perfect vacuum in
the cylinder than is usually obtained.

It will he evident, without further deseri iption, that hy the ew-
ployment of several condensers instead of one, us heretofore, an
engine can be driven at a higher rate of xpeed, and with @ higher
pressure of steam than usaal, while each condenser will have suf-
ficient time to conl and to perform its duty properly.

T elaim as my invention, and desire to secure by Letters Patent—

In combination with a single stean-cylinder, a plurality of
condensers, arranged to operate substantially as deseribed, for
the purpose specified.

In testimony whereof, T have signed my name to this specifi-
cation, in the presence of two subscribing witnesses.

JOIN HOUPT.

Witnesses:
Joux Wirre,
Harry Swuiru,
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Letters Patent No. 97,928, dated December 14, 1869.
[MPROVEMENT IN CONDENSERS.

THE SCHEDULE REFERRED TO IN THESE LETTERS DPATENT AXND
MAKING PART OF TOHE SAME.

To all whom it may concern:

Be it known that I, Joux Hover, of Springtown, County of
Bucks, State of Pennsylyania, have invented an Linproved Con-
denser for Steam-Engines, ete.; and 1 do hereby declare the ful-
lowing to be a full, clear, and exact deseription of the same.

My invention consists of a jet-condenser, so constructed and
operating that the condensing-water and condensed steam shall
be carried off by gravity alone, while all particles of air shall
either pass off with the waser or he exhausted from the eondenser
Ly means of a small air-pump, all of which 1s fully deseribed
hereafter.

Inorder to enable others skilled in the art to make and use my
invention, I will now proceed to deseribe its construction and
operation, reference heing had to the accompanying drawing,
which forins o part of this specification, and in which—

Figure 1is a vertieal section of my improved condenser, in the
simplest form ;

Figare 2, a sectional view of a modification of my invention, in
which the condensing-water has to be raised to u certain height
before performing its duty ; and

Figure 3, another modification, to he used when hut a small
supply of condensing-water can be obtained,

W ) e
.blTl)]hLl‘ lesters refer to similar parts throughout the several
views.

Before proceeding to deserihe my invention, it will he well 0
state that its objoct is to effect cconomy in the eondensation o
steam, by dispensing, either wholly or in part, with the air-pump,
as an adjunet to jet-condensers.

Tt may he also mentioned, that the apparatus is intended to be

used mainly in moantainous or hilly country, where a rvegular
20
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supply of running water, having from thirty to fifty feet fall, can
be obtuined, althougl it can he used advantageously in the upper
story of a building, or, in fact, in any situation of a .w'opm' beicht,
to which a suflicient head of condensing-water can he conducted.

On reference to Figo 1 of the drawing—

A represents the condensing-chamber, consisting, in the present
instance, of an upright cylindrical vessel, with which communi-
tes, at the top, the exhaast-pipe B of the engine,

The pipe € by which the eondensing-water is conducled to the
apparatus, passes through one side of the vessel A, and to the
funnel-shaped bottom ¢ of the latter is connected the upper end
of a vertical tube, D, through which the condensing-water, the
condensed steany, and all particles of air ave carried off from the
apparatus, axs described hercafter,

One end of the tube e is connected to a tank, I, into which a
eonstant strean of water is conducted hy a spout, b, and the oppo-
site end of the said tube, within the condensing-vessel, ix hent
abruptly downward, as shown Iu the drawing, and terminates in
a rose, £, from the centre of which projeets a tapering nozzle, 1.

The lower end of the tube D also projects into a tank, 1, filled
with water, and in order fo prevent this water from rising through
the tube into the condensing vessel, when a vacuum is produced
within the Jatter, it is necessary that the said tube should he of
greater length than the height of a column of water which would
he forced upward through the sawe by the pressure of the atmos-
phere ; in other words, the length of the tube must exceed thirty-
lour fect.

At the lower end of the tube D Is a valve-chest, j, which is fur-
nished with fonr hinged valves, b, opening outward into the tank ;
and on one side of the tube, above this valve-chest, but heneath
the water-Jine in the tank, is an opening, covered by a sliding-
valve, 7, which is operated hy means of the rod ¢,

There is also, on the tube D, a cock, m, for a purpose described
hercafter,

The operation of the apparatus is as follows :

Before admitting steam, the cock 7, in the pipe G, is closed, and
the cock m and valve 7 of the tube D opened, steam {rom the
exhaust-pipe B heing then blown through the chamber A and
tube D, for the purpose of driving ont the air. )

When the air has heen entirely expelled, the cock m is closed,
and the cock » openced, water then flowing through the pipe €,
and passing from the rose A into the condensing-chamber, in a
number of fine jets, while a stream of water is projected with con-
siderable force from the nozale 7 divectly into the tube D, to which
the air and water are guided hy the funnel-shaped end of the
chamber.
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These jets of water will immediately condense the steam con-
tained in the apparatus, when, o vacaum heing formed, water
will he foreed Prom the tank 1 throngh the valve-opening 7, and
up into the tube D, to the point vepresented by the fine w=ir, Ije.
I, or, in other words, to a height of wbout thirty-three feet, the
valve £ being then closed.

As cach [;uﬂ' of exhaust steam enters she condensing-chamnber,
it will force whatever air has accumutated e the same dawnward,
and through the cold-water jets, the latter innnediately conden-
sing the stewn, awd forcing the sawe, together with the air, into
the tube D, the volwme and foree of the jets, and of the stream
from the nozzle 7, being sufficient to thoroughly wix the water
and air in the tube, and to prevens the air from again rising into
the condensing chamber, it conseyuently passing downward with
the water to the lower end of the tube, aud escaping through the
valves A,

It will e understood, that when the water has onee risen in
the tube I to the height shown by the line w—u, 16 is maintained
ab that point by the supply of cendensing-water and condensed
steam, the surplus water passing into the tank H through the
valves &, which will open when the pressuve of the columu of
water in the tube exceeds that of the atmosphere, or when it rises
above the line z—z.

L will be evident, withoat further deseripsion, that a condenser,
constructed and operating as above deseribed, will possess the
advantages over the ordinary jet-condenser, of maintaining  as
good or & hetter vacuum, atb less expense, and without taxing the
engine for a portion of its power to drive an aiv-punip.

When a plentitul supply ol condensing-water can be obtained,
bat at a height somewhat less thin that of the condensing-cham-
‘]J‘tjr, {)t will be necessary to construct the upparatus as shown in

M 2

In his ease, a vacuwm is first produced, aftor blowing through,
by means of what 1 torm a “ primer,” heing werely w short tabe,
8, terminating in a rose, and connuunicating with an adjacent
tank.  After producing the desived vacuum, the prossure of the
atmosphere will Le suficient (o canse a constant stream of wuter
to rise thrangh the tabe ¢ and into the condensine-chamber.

tnoother cases, where the supply of water is limited, and harely

sufficient to condense the stenm, the apparatus may he construeted ¥

asseen i Fiv 3) the nozzle 7 heing, in thix case, dispensed with,
and u small aiv-pump being attached to the condenser, for the
purpose of exhausting the air from the same /
derstood, that even in this cuse
densed stoam are ¢

hut it should be un-
the condensing-water and the con-

( we carvied off through the tuhe D, so that the power
veruived to drive the air-punp amouuts to bub little,

w
v
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The valves &, at the lower end of the tube 1), are not essential
to the perfect working of the apparatus, their object heing to pre-
vent the sudden uetaations of the height of the water in the
tube, in the intervals hetween the admission of each pudl of steam
and 1ts condensation.

Althoueh T have deseribed my invention as applied to a steam-
engine onfy, it will he evident that it can be advantageously em-
ployed in conneetion with sugar-hoilers’ vacuum-pans, and f(or
other usclul purposes,

T elaim as my invention, and desive tosecure by Letters Patent—

1. Chamber A, pipe D, and tubes B € so arranged that a
stream of water ix forced through the said chamber, diveetly into
the mouth of the tule D) substantially as described,

2. A rose, L, constructed and applied to the condenser, sub-
stantially as set forth.

3. The valves I and 7, arranged at the lower end of the tube D,
substantially ax speeified.

4. The chamber A, its tube D, and supply-pipe €, in combina-
tion with the primer s, as deseribed.

5. The combination, with the tubes B, €, and D, arranged as
deseribed, of a chamber, A, having o funnel-shaped bottom, for
the purpose set forth,

In testimony whereof, T bave signed my name to this specifi-
cation, in the presence of two subserihing witnesses.

JOHN TIOUPT.

Wilnesses :
Jonx AL Herwey,
Louts BoswrLr.
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Letters Patent No. 102,005, dated April 19,1870 ; reissue No.
3999, dated May 31, 1870.

IMPROVEMENT IN STEAM-CONDENSERS

W,

TUFE SCHEDULE REFERRED TO IN  TIESE

LETTERS TATENT AND
MAKING PART OF THE

SAME.

I, Joux Mouvrr, of Springtown, in the County of Bucks and
State of Pennsylvania, have invented certuin Improvements in
Condensers for Steam-Engines; of which the following is a speci-
fication.

Nalure and Object of the Incention.

My invention relates, more especially, to *“an improvement
in condensing steam-engines,” for which Letters Patent were
granted to me dated the [Sth day of May, 1869, The sald 1w
provement consists in the combination of a plurality of con-
densers with a single stewmn-eylinder, for the purpose therein
specified, the said condensers, when wore than one set are used
for each end of the eylinder, acting independently of each otlier,
bus for the single purpose of prodacing the rejquired vacuum in
front of the piston.

My present invention, however, while it divides the exhaust
steam 1nto two portions, as required in my said patented inven-
tion, differs in this, that it produces instantly, and without the
use of an alr-pump, a more perfoct vacuun in front of the piston,
by econdensing only one of the two partions of the exhaust steam,
for the purpose of producing the said vacuum, while the other
portion is either condensed in a separate or independent cham-
ber over the usual hot well, as required in marine ensines, or is

allowed to cscape from said chamber into the open air, as in

stat.onary or land engines; where there ix an abundance of fresh
water to supply the hoilers.

Deseription of the Accompanying Drawing.
Figure 1is a vertical longitudinal central section, embodying
my invention, and ‘

Figure 2 is a gectional plan view of the lower portion of Fig. 1.
21
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General Deseriplion.

/

A is a condensing-chamber, wliich s lutended (o he eonnested
with the steam-eylinder of the cogine, hy wmeans of the exluust-
pipe o, which ix secured to dts upper end.

Thix ehamber A muy he ealled the priviary condenser, and s
of the spindle Torm, and supported in a vertieal position apon an
elevicced portion of the upper end of a wmore capacious chamber,
B, which Tatter may he called the seeondary condensoer,

The Tower end ol the primary condenser A opens into the see-
ondury condenser By hutis fitted with o spindle-valve, O, wherehy
the said opening hetween the two chambers A and B is periodi-
cally closed by o positive motion viven to the valve by @ rock-
shalt, Dy which passes horizontally theough the npper part of
the chamber B, and has a fixed arm, o7, which is avticulated to
the lower end of the spindle of the <aid valve €, motion being
given to the rock-shuaft D by means of o lever 477, and the usual
detachable connecting-rod, operated by the engine.

The secondary condenser Bis a vectangnlr chamber, which is
fixed to rest zecurely upon a substantial hase, B, its Tower por-
tion constituting the hotwell, with aopipe, 67, which leads to the
usaal pronp (o supplying water to the boiler,and a siphon-pipe,
2, which passes out through the one side of chamber B, and is
fitted with an adjustable hand-valve, 3, near its upper part, out-
side of the chamber, for the parpose of regulating theveby the
height of the water i the hot well, and with o spring-valve, 4
at its lower end, for preventing an accidental return of water,
the <aid ontside portion of the siphon-pipe 2 extending down
into and neavly to the hottom of an outside waterreceilver or
waste-well, I which is fitted with an overflow-spout, 5, and a
lowering-cock, 6.

Above the hot well water-line &, in the seccondary condenser B,
a pair of adjustable slides 7 7 are fitted, w0 that they can be
moved by hand over the opposite sides of an inclined partition,
& which has two openings, & 9/, throazh it, that ean be either
closed or varied in area by moving the slides accordingly.

The upper portion of the sccondary condenser 1B is divided
fransversely by a curved upright partition, 10, which extends
downward toward the middle of the partition 8 eontaining the
sides 7 7, the arm o7 in the rock-shalt I} working in a roomy
slot in the said partition 10,

On the rock-shaft side of the partition 10 the secondary con-
denser B extends in a earve upward, so as to afford an clevated
econtinuation, 477, which serves as a support for un elevated
escape-pipe or flue, 11
Between the parts 577 and Tt there is placed an overbalanced
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valve, ¢/, closed in its normal condition, hut yielding upward to
a pull of steam from the primary eoidenser ‘\..m h_*t out the i,
but immediately elosing acain, the tendeney of which s to keep
the chauber B elosed against the undue escape of steam, and
also o eflcctually prevent any rush of wir into the said chamber
B through the eseape-pipe Ho when a vaenwn ix produced in the
chamber.

Attached to the valve 7 ix a slender spring coil, g7/, which
prevents the valve from aecidentally reaining open.

Lis a pipe, provided with an abe-pressure equalizer, W, and
communicates, at one end, with any suaflicient head of cold wuter,
and at the other end with a jetsprewder, K, that is fixed to dis-
cliavge i the centve of the privary condenser A when the stop-
valve 47 s opened, the said valve 7 being intended to he opened
perindically by a positive motion devived from acam or cceentrie,
through an adjustable connecting-rod, operated by the engine in
the usual manner.

3ranching down from the pipe T is another pipe, L. which, by
an upward curve, enters throuzh the under side of divisions 477
of the secomdary condenser B and, tuirnng downaward a short
distance, ends in o jet-=preader, 17,

This pipe Loalso has wostop-vadve, 177, which may be opened pe-
riodieally hy a positive motion {rom a cam or cecentrie, derived
throngh an adjustable conmectingrod, operated hy the engine in
the usual manner, or it may be adjusted to keep the jet-spray of
¥ constantly ranning, i preferred.

The different parts deseribed helng connected tocether substan-
tially as set forth, and the pipe ¢ connected to the usaal exhanst
chest of the valve or valves of the steam-eviinder of the engine,
the moving purts are then to he adjusted to operate as follows,
viz. :

tmmediately hefore the crank of the engine reaches its dead-
point, the eshaust-valve of the stewn-evlinder and the valve ¢
open, and thus allow the first pull of hich steam from the steam-

eylinder to pass down throagly the primary comdenser A, driving ©

the air and any water of condensation which nay he therein he-
fore it into the secondary coudenser B, when the valve € Insrantly
closes, and the valve 7 opens and Tets a copious spr of colld
water be discharged through the jet-spreader K, which instantly
condenses all the steam in the said condenser A, and thas pro-
duces, in front of the piston, as perfect o vacuimm as ean he pro-
duced in & condenser. The pull of bich stenn. which had Just
previously paxsed out of the primary condenser A into the sce-
ondary condenser B3, continues down throuvh the adjusted open-
g O the partition & info contact wich the sarface of the

water inothe hot well n the lower pavt of chamber B, and ®

]
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thenee, partially condensed, ap through the u]’»}'msitp oponi.n;;‘ 97
in the partition & into the division 477, foveing the air therein out
through the yielding valve g7, which then instantly eloses, and
the confined steam, being subjected to the spray ol eold water
from the jetsspreader 7, s therehy wholly condensed, thus pro-
ducing a partial vacuun in the secondary condenser B, the water
falling down through the partition 8 into the hot well bencath,
Should the vacuun produced in the secondary condenser 3 eanse
the water in the ot well to rise, the spring valve 4 in the sce-
ondary well ¥ eloses, and, consequently, avvests its progress.

The cotd-water jot ¢ in the secondary condenser Bis required
in marine engines only, for the purpose of saving o sullicient
quantity of the water of condensation fo keep the boilers sup-
pliecd ; but in land engines the first paff of sream which passes
through the primary condenser A, at ench exhaust of the eylin-
devs, after passing from the hot well up through the division 677
in o partially-condensed state, ferees open the valve g7 and es-
capes, leaving the secondary coudenser B owith an imperfect
vacuum, hut, nevertheless, in a condition very favorable to the
entranee of the next pufl of high steam, together with the water
of condensation left in the primary condenser A, in making the
preceding vacuum therein,

The desertbed apparatus may have the pipe o made to cotmiu-
nicate either with both or with only one of the exhausts of the
steam-cylinder of the engine, as may be decmed necessary or
expedicnt, using either a double or single apparatus, as the
adoption of cither areangement may require.

It wiil he evident, without any further deseription or explana-
tion, that, as the vacuum required in frontof the piston is produced
by operating on fess than one-half of the exhaust stewn liherated
just before cach stroke of the piston, and the conseyuent expul-
sion thereby of the atr in the primary condenser, through wlich
the puft passes, o more perlect and rapid condensation of the
said stenm will be effected, and, consequentlv, a more perdect
vacuum produced in front of the piston, by means of my present
invention, than any hitherto produced for the purpose.

le will also De evident that, as my primary is a sellcleaning
condenser, or does not vegnive the co-operation of an alr-pamp,
there will he asaving in fuel adeqoate to the amount herctofore
vequired to aperate the dir-pump in low-pressure engines having
the same-sized steam-evlinder, while the condenser itself is much
more simple and less costly in construction,

Claims.
[ claim as my invention
Lo The arrangement and combination of a priwary eondenser
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and a secondary condenser with an intervening valve, for the
purpose of dividing the exhaust steam preceding each stroke of
the piston of a steam-cylinder into two parts; in such a uanner
as to rotain the smaller portion of the high stewm of the exhaust
within the primary condenser A [or condensation, and the couse-
quent produetion of o more perfeet vacawm in front of the piston
in the said eylinder, substantially as hereinbelore set forth,

2. In combination with the primary eondenser A, the see-
ondary condenser B and the valve C, wrranged as desceribed, the
employment of a cold-water Jet=spreader, 7, in the sccondary
condenser B, the same heing arranged to operate therein substan-
tlally as and for the purpose horeinbelore set forth.

3. In combination with the primary condenser A, the sce-
ondary condenser I, and the valve ¢, avranged as desceribed, the
employment of the overbalanced valve ¢/, wranged to operate
between the space 77 in the secondary condenser B, and the
escape-pipe 1, substantially as and for the purpose hereinhefore
set forth,

4. The primary condenscr, consisting of the chamher A, the
cold-water jet-spreader K, and the valve (!, operating together as
and for the purpose described, in combination with any suitabie
hot well or receiver of the water of condensation and the steam
coming from the sald primary condenser, so that the water in
said hot well or receiver will be heated for supplying the hoilers
or steam-generators of a land or fresh-water engine, and the sur-
plus steam allowed to escape.

JOIIN HOUPT.

Witnesses :

Bexi. Monisoy,
Wit 1. Morisox.
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Letters Patent No. 105,467, dated July 19, 1670.
CONDENSER FOR MARINE ENGINES,

THI SCUEDULE REFERRED TO IN  TIHESE LETTERS PATENT AND
MAKING PART O' THE SAME,

1, Joux over, of Springtown, in the County of Bucks and
gt‘Lt(‘ of I"nns\'humm. have mwmod certain lm]n()vmncnts in
Condensers for Marine Fngines, of which the [ollowing 1s a
specification.

Nature and Ohjects of the Incention.

7\[\' ml]n‘(wmn(*nt\ relate to the general constr uction of a plu—
rality of condensers, as well ax to sheir application to a steam-
engine, but more expecially to such ax are deseribed in my
application “allowed” on the 20th day of Oetober, 1369, and
those described hriefly in the caveats filed by me on the 15th and
224 days of September, 1869, and on the i5th day of January,
1870,

The first part of my invention relates to the construction and
combined dl‘l“Ln;ﬂ)lIl())lt of two primary condensers with the
respective ends of the steam-oylinder of & marine engine, and
with a single secondary condenser, in such a manner thar the
exhaust \su\ un of the ¢ \lnulu will be more effectually and casily
divided into two ))ol'tmm n 1)&\\111“‘ through the two said con-
densers, the one portion passing onward toward o tertiary con-
denser, to he eventually veduced to fresh water for supplying the
steam-generators of the s: Litl engine. and the other portion heir ¢
condensed by a jebspray of " eold seaswate ry and the saline ﬂmd
discharged overboard ; the objeet of this part of my invention
being to produce thereby a move perfect vacunm in front of the
I“Wm. and also to afford a suficient anpplx of fresh water for a
marine engine without a special distillatory apparatus for the
purpose,

The second part of my invention relutes to the eonstruction of
the secondary condenser and the pipe leading from it to the
tertiary wndcnw and to the connection therewith of a force-
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pump, in such a manner that, while any required height of water
may be maintained in the condenser, and the surplus he dis
charced overhoard, all the vapor discharged into and arvising
from the water in the said condenser will e conveved to the
tertiary condenser; the ohject of this part of my invention heing
to separate more effectually the saline water and the vapor, and
rendering the latter available for condensation in the tertiary
condenser, for the purpose of affording o supply of fresh water
for the steam-genevafors of the engine.

The third part of my fnvention relates to the construction of
tertinry condenser, and to its arrangement and combination with
the secondary and primary condensers and the rexpective ends of
the steam eylinder, in sueh @ manner that the portion of steam or
rapor which passes upward from the secondary condenser will he
pertectly and rapidly condensed, and finally dixehavged by the
said tertiary condenser into a reservoir, for the purpose off sup-
plyving the steam-generators of the engine with a sufficiency of
[resh water.

Description of the Accompanying Drcicings.

Ficure [ is a vertical lonvitadinal section through the middle
of one of the primary condensers and the middle of the secondary
eondenser and their fimmediate connections, detached from the
tertiney condenser,

Figare 2 is a horizontal section of the secondary condenser,
below the dotted line Voof Mg, 1.

Figure 3 Iy a vertieal section of the tertiary condenser and
fresh-water veservoir, detached from the primary and sccondary
condensers.

General Deseription.

A s one of the two like primary condensers, communieating
by w pipe, @/, with its vespective end of the steam-cylinders (nof
shown) ol a steam-enzine, ’

B. the secondary condenser.

I, o capacious inverted vapor-recciver, supported upon the con-
denser By and opening through the top of the same downward
into the mouth of another vapor-receiver, 47, within the waid
condenser B, while its upper end communieates with a eapacious
stedm- or vapor-pipe, I, leading into the deam K of the tertiny
condenser or condensing cases C (4

{77 is achovizontal pipe, which forms a communieation hetween
the Hottom of the condenser B and the hottom of the vessel 67, 50
that any water in the botroms of B and 47 will preserve the same
level, as indicated hy the dotted Tine W oon Fie,

At one end of the bottom of B an opening and pipe, I, ar
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NO. 6.—CONDENSER FOR MARINE ENGINES. by

])1'0\’1(]0«], for the reception of an adjustable m‘vrﬂmv‘])ip(\,z e
wherely any required height of the water-surface may be obtained
in the condenser B and vessel 47,

The tower end of the pipe If I econnected with a series of bent
pipes, f77 77 777 7777 containing suitable valves anila plunger,
G, operated hy the power of the engine, so that the surplus or
overflow-water of the condenser B will he foreed overboard.

Communication hetween the primary condenser A and the
secondary condenser Bis closed and opened by means of a valve,
L operated by a vod, A7, connected with the engine, substantially
as dexeribed tnomy said “allowed 7 application,

In one <ide of the primary condenser A there iy w0 recess,
covered on the nuer side b perfieated plate, o7 and in the
middle of the recessed portion there s an opening ficted with a
conien] plug-valve, o7/, in o water-chamber, of, which communi-
eatex with an elevated fonuntain-liead {(not shownd, so that, when-
ever the valve Ts opened; o Jet-spray of cold water will be forced
into the condenser AL

At the opposite side of the condenser A and a little helow the
jet=spray recess, is o osnall opening fitted with o conical plug-
valve, a8, covered by w easxe, which, by means of a pipe, «f,
receives hot air from any suitable air-heating and forcing-cham-
her, so that, whenever the said valve is opened, astream of said
hot air will he forced into the condenser AL

This valve «* and also the valve «”77, arc operated by the
engine substantindlv in the sunre manner as the valve .

Side by side o each other the fwo primary condensers, of which
Ais avepresentation of either. having each an open communiea-
tion with its respective ends ol the steam-eylinder of” the engine,
and the valves ol cach of =did primary condensers operating alter-
nately ax the exhanst steam ix received from their respective ends
of the said steam-cvtinder, and both commuidenting with one and
the same sccondary condenser By as deseribed, the vesult will he
as follows, viz,

During the entrance of the first pufl of steany into either of the
primary condensers, the valve 1 in the Tottom of the same heing
still open, and the valves o and 8 closed, the said puff of steam
and the air i the said primary comdenser A will be driven down
mto the secondary eondenser B, and the valve 11 immediately
afterward closed, so that a moiety or portion of the exhaust steam
coming from the eylinder will he vetained in the condenser 4
the valve o3 now opens and a spray of cold water therefrom con-
denses the confined steam. and thus produces the vacuum required
I front of the advancine piston, awd the piston having advanced
nearly to the end of its stroke, the valve @3 closes, and the valve
@ opens and lets hot air into the condensers A, to overcome the
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vacuum, or equalize the pressure in the primary and secondury
sondensers, and immedintely afterward the valve o closes, and
the valve 11 opens, and lets the water in the primary condenser
fall by gravitation into the sccondary condensor,

"The puff of high steam now coming through the open valve 1
of the other primary condensers, drives the vapor and warm air
therein into the secondary condenser B, which vapor and uir,
tosether with whatever vapor may avise from the saline water
thercin, and in the capacious chamber 47, will he driven upward
into the capacious chamber E.and the said vapor of fresh water
then driven apward throngh the vertical pipe Land the inelined
pipe 17 into the drum ol the tertiary condenser, the saline water
deposited in the secondary comdenser B heing at the same tine
kept at any requived height or depth thersin by the adjustable
overflow-pipe /7 and the action of the pump-plunger Gooperated
by the engine so as to discharge overhourd, through the pipe /4,
the overflow-water.

The tertinry condenser consists of the drim Koand two like
cases, CC, of prismatic [orm, each ficted with a removable sunken
bottom, ¢/, and a removable cap. ¢/, and supported on o sub-
stantial frame by means of trunnions /77, in xueh amanner that.
when detached from the outside pipes which connect it with irs
fellow case and other parts of the engine, it can be tilted to any
suitahle position requived for cleansing or vepairs,

The caps ¢’ ¢’ are secured upon the upper ends respeotively
of the eases (' C, with a perforared plate, ¢f, hetween, and form
chambers which respectively communicate with the druom K
ahove, through o valve-chamber, L, and pipes 77077 {sce Fig, 5).

The sunken hottoms ¢ ¢ are each seeured to the respective
ends of C O, with two like perforated plates. 8 o8, and a corre-
spondingly perforated compressible packing, ¢b, hetween the suid
cases and hottoms,

Betweon the cap ¢’ and the bottom ¢ of each ease O, there are
a series of transversely arvanged partitions, 11 31 11 11, which
extend alternately from opposite sides of the case to the extent of
about two-thivds, more or less, of the distance hetween the said
sides,

At ashort distance helow the lowest of the partitions 11 of
each case € there are two flanged openings, 12 12, made for the
purpose of the attachment to said ease of two pipes (ot shown)

for the introduction of steady streams of eold sea-water from
any sufliciently elevated reservoir, and ut the opposite side of the
case, near s upper end, there arve made two corvespondingly
flanged openings, 13, to which Pipes (not shown) are intended to
he attached o earry off the water supplied to the case through
the openings 12 12, ‘

2
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A numerons series ol stichtly tapering open tubes, BT are
seemred Tongitwdinally within cach case ¢, by Inserting cach of
caid tubes dowmward throurh the \*vs]m:ti\(*]}" um»m]n'i;m‘, por-
[orations in the plate 4, partitions | FITL and plates 2 o8 3, )

The upper end of cach tube s serew-cut around Jts 4)\[!,1‘!' side,
and fitted with two nues, 15 and 16, the Tower one serving as a

Jum-nut or adjnstable shoulder, and the other one s tightener,

g0 that the upper or wider end of the tabe T4 cnn e secaisd
therehy in o water-tizht wanner, in the said perforated plate o,
The perforations in the hottom-plates ¢@ @ ¢ wre made, respret-
ively, to receive the lower part of the tbes in o closely-itting
manner, so that, by neans of small serew-holt= 17, the two plates
@ @ can he cansed to compress the elastie packing-plate
Letween them sufficiently to contract the perforations in the
packing, or keep it always pressing inwater-ticht contact avound
the tubes, and at the same thine, xo0 ax to allow the Tower parts of
the said tubes to slide up and down as theiv lengths may hecome
varied by chanzes of temperature, without csing any leaking of
the water avound between them and the packing by such variation,
16 will e seen, therefore, that the tubes T4 form w series of
apen communications hetween the two chambers formed at the
respective ends of each of the prismatic cases ¢ C Dy their
respective caps ¢ and hottoms ¢/ and that water lowing undoer
pressure into the said cases throngh the openings 12, will pass
upward from side to side alternately, hetween the partitions 11
[T, and thence oat throngh the openings 13 withous entering
cither the tubes 14, ov the chambers ¢ ¢77, '
The said condensing-cases ¢ € are supported upon their re-
spective trunnions ¢ with their upper ends Inelined roward
aeh other (see Fie, 3), il are comnected with the drum K by

wmeans of the chamber [, braveh-pipes 777777, and the pipes of

the respective caps ¢ ¢/, o vovernor-yalve, /7, heing aranged in
the chamber L so as to be pertodically opened and clisel }mllti:l]l\".
to equalize the pressuve of the [mf}'su()f' vapor in the cases 0 an
may bo required, by a positive motion derived (Fom the enging
t‘ln"(‘mgh A comnecting-rod, M, or it eqnivalent,

» I'he shallow chambers formed at the lower ends of the cases ¢
Uy cach commumicate theouoh o Usbhont pipe, 7 with o fresh-
waker veceiver, Dy throngh an intervening valve, 477, opening
wpward into the said veceiver, which latter must e placed at .
proper diztance below the condenser, to receive wnd serve as o
reservolr for the water of condensation which is to How down
through the tubes 14 of the condensing-cases (' (', The fresh
water thus supplicd o the said veservoir D is inrended to he
drawn thr()u.gjvh a hent pipe, d77/, to supply the usual stoam
generators of the engine, J

o
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On the upper side of the pipe | there 1~ B s:x[l‘,‘r._y-\'zl,l\w', i,
opening outward, for the purpose of providing againxt any ex-
cessive presswre of the steam on its passage throngh pipes T,

On the dram K theve s a valve, gy opening inward, for the
purpose of letting air into the drum fo overcome, when necessary,
soeh o vacuum as would eause o return motion Ino the condensed
water of the tertiary when the valve 77 i< open. On the eap ¢
of cach of the caxes C € of the said tertiary condenser, there isq
vacwnn-valve, i opening inward, for the purpose of providing
acainst the possible occurvence of sueh w vaeuum therein ax woull
permit a return of the condensed water in the tubes T4 helow,
when the valve 77 above ix closed.

In connection with the sunken hottony 7 of each of the cases €
¢, there ave o pair of valves, oo, the one opening outward
allow ghe air to escape from the lower ends of the tubes T aul
the other opening inward to allow of the entrance of air into o,
Hoat any tine necessary,

The valves s, o o, and g, ave each made adjustable by aospring
and serew-nut, to any degree of pressure that may be rvequirel
and arve intended to be adjusted o ax to act automatically, ws th
emergencies may require. ¥

The fresh-water yesxevvoir D being entively helow the tertiar
condensers K €O, the water from the Tatter will eravitate intod
and the valves 77 d77 will prevent any possibility of the retin
of any of =uid water, should a vacuum oceny at any sime inth
said tertiary condensers,

towiil he understood without further deseviption, that, I
applying adistinet and hudependent primary condenser for t
reception of the exhumst steam fron each end of the steame-cylir
der o an engine, so that both will open into one and the saw
secondary condenser, ax described, the water of condensationn
the bottom of cither of the primary condensers will have timet
(all down into the secondary condenser hefore the firse puff e
high steam frone Sts ond of the steam-cxlinder reaches the sl
}“'i‘.]‘?ll'.\f condenser, and consequently, when the puff of stea
arrives, driving out the air in the 1»1'if||:1\'\'. there will De Tess like
lihood of an excess of xteam heing produced thevehy (hefore i
valve eloxes), ereater than the tevtinry condensers might b
competent to receive and condenxe, ’ ‘ i

Tt will also be wnderstood that. by inereasing the capacity @
the secondary condenser. anil of the .pilm which lTeads from it t
H““/ drwm of the tertiary condenser, as shown, the sudden entrane
of the putf of Tigh stéwm aml wir from the primary condensers
and the expansive effect of the swme upon the vapor in th
secondary condenser, will he sufliciently provided for to prevent
any saline water feom entering the revtiury condenser, and ag the
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wame tine allow all the (resh-water vapor to be driven onward
into the tertiary condensor, .

e is intended to apply aosmall furnace helow the hotiom of the
vossel 07 and pipe 677 of the secondary condenser B.ax indicated
Ly the dotted line w a, for the purpose of ]I(‘zl.[ill;{"!h(‘ waler fmd
generating vapor in the condenser just before starting the engine,
and to cenerate vapor at any time, shoudd theve be aodeficieney
in the vegular production to keep np the supply of fresh swater for
the steam-generators of the engine.

Cleiims.

Felaim as my inveniion—

. The combination, with the prinary condenser A, of the
cold-water spray-valve ¢77, and the bot-uir valve ¢, construeted
and arranged o operate substantindly as and for the purpose
hereinbefore set forth.

9

The combination of two like primary condensers AL with
the respective ends of the stean-exlinder of an engine, and witly
one and the same secondary condenser, By =0 ax to operate in
velation to cach uther substantially wsand for the purpose herein-
hiefore set (orth.

3. The combination, with the sccondary condenser B, of the
cipacious vessel 47, the interconmunicating pipe 477, the capu-
cious inverted vessel Foand pipes 17, the sail parts hetng
constricted and arvanced to operate substantially as and for tie
purpose hereinhefore set furth, ’

4. The combination, with the seeondary condenser B, of the
adjustable overflow-pipe /7, and its eylinder 1% the pluneer G and
it eylinder /77, and valves /777 /777 and the overboard or waste-
pipe /% the said parts heing consteneted and arranved to operite
substantially as awd for the purpose heveinhefore set forel.

5. The tertiary condenser. consisting of the drum K and eon-
densing-caxes G O, connected together by the detachable pipes L
and 7 7, and arvanged and supportid upon trunmions 77, sul-
stantially as and for the purpose hereinbelore set forth, '

6. In combination with the pipe Lo the acovernor-valve 7
arranged and operated substantially us |
before set forth. )

7. The open tubes 14 14, in the caxes € (', in com)
the perforated plate ot and serew-nuts 15 and |
0(1‘ the said tubes, and _tlm perforated plates 3, clastic packing-plate
8, and serew-bolts 1717, at the lower ends of the said tubes,
substuntially as and for the purpose hercinbefore set forth, /

8. I combination with the respeetive upper ends or caps ¢’ ¢’/
of the caxes € C, the Inlet-valves n o, construcied operating
substantially ws and for the purpose hereinbefore sot forth. -

and for the parpose herein-

ination with
6o at the npper ends
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0. Tn combination with the respective Jower cends or bottoms
o o of the eases (00, the outlet and the inlet-valves o o, con-
strueted ad operating substantially as and for the parposes
horeinbefore set forth,

1 The combination, with the Tower ends of the eases (10, of
the detachable fresh-water reservoir D, substanaally as and for
the purpose hereinhelore set {orth. '

11, The combination. with the dmm K| of the nlet-valve p,
construnered and operating substantially as and for the purpose
hercinbefore set forth.

12 The combination of the dram K with the secondary con-
denser By hy moeans of the pipes 17 and I, and the <‘:111?\c3uus
inverted vessel B, arranced n relation to cach other substantially
ax il for the purpose Lhereinbefore set forth. ’

JOIN HOUPT,

Witnoesses:
Bryva. Morisoxn,

W 1L Monrisox,
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No. 7.
Letters Patent No. 109,616, dated November 29, 1870.

INPROVEMENT IN STEAM-GENERATORN,

THE SCHEDULE REFERRED TO IN  THERE LETTERS PATENT AND
MAKING PART aF TIHE RAME,

I, Jony Hover, of Springtown, in the County of Bucks and
State of Pennsylvania, have invented certain further Tmprove-
neents in Condensers [or Marine Fngines, of which the following
is o specification.

Natwre and Objects of the Tnrenlion.

My prescit fniprovements relate, generally. to the employment
of a plavality of condensers for a single sream-cylinder deseribed
in Letters Patent granted to me o the I8th day of May, 1864,
hut, more especially, to certain improvements in condensers for
which Letters Patent, said Patent No, 105057, dated July [19th,
IRT0, were granted to me on the 19th day of Ayl 1870, and to
certain farther Improvements i -

in condensers for marine-eneines
deseribed In an application filed by me in the United States
Patent Office Mareh 24¢h, 1870, ’

. 'I‘!“‘g“"‘*" part of my present invention relafes to the construce-
tion ol a cotparatively small primary jet-condenser and an air-
pump attached, to operate together in combivation with a valve,
and with a stenm passase-way which communicates with hoth ex-
hiwsts of the steam-eylinder of an engine and with w tertiary con-
denser in sueh o manner ax to allow only o small remmant of the
(*x}l:mst stean coming from the said eviinder to he condensed hy
A jetspray ol sea-water, in the said }.;l‘im:\r\' condenser, to !m'{—
(1.11(',(‘, the vequired vaennm hefore the piston Tmediately after the
fiest pudl or main portion of the said exhaust stewm has heen dis
".h" wed through the said vatve i pussage-way toward the ter-
try condenser for the production of fresh water for the stean-
generators o the encine s the objeet of (s pavt of my invention
heing to provide for the prsse of the main portion of the exeupe
steam toward the tertiary condenser, to more effectually prevent
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any =aline vapor which may arise fron the condensing wafer of
the jot-spray in the said prunary from reaching the tertiary con-
denser, and also for the purpose of furnishing the water of von-
densation, for the steam-generators, of o higher degree of tem-
perature than can be fwrnishied by the ordinary condensers which
are intended to produce a vacuum.

The secord part of wy present invention relates to the construe
tlon and arrangement of a sccondury chanther or evaporator, in
combination with the escape-steam passage-way which leads from
the exhausts of the steam-evlinder to the tertiary condenser, and
with the hot-water dizcharge-pipe of the primarvy condenser: the
objeut of this part of my nvention heing to produce an additional
amount of vapor free from any salines, to compensate for the loss
of that portion which is condensed by the saline jetspray in the
primary condenser.

The third part of my fnvention relates to the combination, with
the exhaust-xteam passage-way, of a supplementary furnace and
Boiler or steam-generator n such a nwnner that agueous vapor,
free from any salines, may be fnmished therehy to the <aid steam
passage-way when necessary o the ohjeet of this part of my inven-
tion heing to afford o more simple and liespensive means of
making up for the loss of the resh-water vapor condensed in the
primary condenser,

Description of the Dyawing.

Figure Tisa vertieal seetion vepresenting the steam-eylinder of
an engine with s exhaasts v communication with the steam
passiazeway, primary jetcondenser, and the secondary chamber
or evaporator, with their respeetive attachments, arranged sub-
stantiadly in the same vertieal plane for the purpose of hetter
Hlustration

Fignre 2 0 a Jike seetion of the same parts. modified so s to
operate without the secondary chamber or evaporator,

Flgure 3 is a side elevation of the tertiney condenser, with its
freshewater reservoir and air-pamp attached. '

General Deseriplion,

A representy the steam-cylinder of a mayine-engine, o7 iix pis
tong and @’ o’/ it exhansts, in communication with the steam
passage-way B, the primary jet-condenser O the secondary ehaniber
or evigporstor D, and the head or dram 1 of the tertiary condenser,

I the passage-way Bonear its junetion with the two exhansts,
a7 a’ of the exlinder AL n valveschamber, 57, s made, in which
a spindle-valve, 67 0 fitted to he opened apwaed and “losed
downward hy a positive motion derived throngh a connecting:
rod, 6777, from any suitable moving purt of the engine, so as 80
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alternately open and ¢lowe the passage-way B oat w point diveetly
above the primary condenser €

The privary condenser & ix sarroinded hy a case containing
cold sea-water, @ and has a Jetspry pipe, oL for the discharge
of cold sea-water from the surrounding case into the condenser
in o steady spray, regulated by an adjustable stop-cock, ¢, and
has alxo comuunicating with its lower end an air-pamp, 77
operated in a positive mamner by any saitable moving part of the
engine, so as (o draw out and force overboard, througlya pipe, o
the air and the water of condensation deposited i the said con-
denser.

The vpper end of the condenser (C communicates with the
passage-way Boat apoint direetly helow the valve 477 and has at
this part a slide-valve @3, operated ina positive manuer by any
suitable moving part of the engine o such o maner ax o be
closed whea the valve 477 opens, and open inonediately after
the sald valve 77 ¢loses, and so that when the exhaust-valve of
either end of the steam-cylinder A begins to open then the valve
177 opens and lets the fivst or madn portion o the eseuping high
steam pass upwaond throngh the way B otoward the head 1of the
tertiary condenser and then closing, the valve @ hmmediately
after opens and lets the remaining small portion of steain pass
down into the condenser (F (which, heine surronunded by cold
water @ passing throueh the caxing), when it is immediately
eondenzed by the spray ¢ of eold seaswater, and the requived
vacuum thus produced before the returning pixton, whieh, hav-
ing nearly returued, the valve o8 closes and the air and the warm
water of condensation are drawn out of the condenser ¢ and
forced overboard through the pipe #f by the aiv-puup 77,

The evaporating or secondary chamber D is o capacious oval-
shaped vessel cupported in a comparatively elevated position, and
fato this the stem passage-way Bopens (see Fig, 1)

The said chamber D has o hent pipe, 7, within it, which is
comstructed with g series of very minute jot-spray openings 7/
«/”.. controllable by a hand=serew stem. (777, fitted with a stopper
at its lower end, so that either one, two, or all of said jet-
openines may e xtopped or opened at pleasare, wnd this hent
pipe d” communicates with the pipe ot and s fitted wich wovalve,
dt, operafed in a positive manner by any suitable moving pare of
tl](\, (\nj;.irm. o s to leb warm water pass periodically from the
mpe et into the chamber D, the oljoet heing to produce an addi-
tional supply of Mrosh-water vapor by the evaporating effoet of the
high steam Trom the stean passace-way Boupon the saline water
feomn the spray-jets 477 d?7 o 1'()Ill]il‘ll~;l1(‘, {or the Joss oceasioned
}),\" E,II" condensation of the steson in the primary eondenser ¢

Phe Yower end of this chamber D is provided with o series of
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1o rendily ascertained, and also with an evacnating-pipe, 7, fitted
with u stop-cock, S, and opening into a chamber, 4, which com-
municates with a foree-pump, F,owhereby the water in the said
chamber D ean be drawn out and forced overboard when necessary,

For the parpose of alfovding o ready means for washing out =
any saline depoxits whicl may in time aecumulate on the hottom
of "the said evaporating-chamber D, an indet pipe, 10 firted with
a stop-cock, ix fixed to commuuicate with the said bottom and
the warm-water pipe ¢t and for the purpose ol affording a veady
means of warming up the evaporator D hefore starting the
engine, and alzo of nercasing the quantity of fresh-water vapor,
should theve not he a sufliciency provided iy the action of the steam
wpon the spray-water in the said evapovating-chamber D, a sip-
plementary evaporator is provided, consisting of a hoiler, G, fitted
with a steam-pipe, ¢/, which passes vertieally up throngh the ot
tont of 1 and opens into the upper end of the same, a pravitating
valve, 777, boing applied over the open end of the said pipe.

The said boiler s supported and heated by o small special
furnace, ¢/77, and receives its =upply of water from the warm-
water pipe et through a commumeating-pipe, ¢4, which is pro-
vided with a stop-cock. '

Ax the supplementary hoiler Gowill probably be xuflicient to
furnish the requived amount ol fresh-water vapor to compensate
in the areater nwmber of mavine engines for that Jost in the prk
col mary condenser, the evaporating chamber D may, in sneh cases

‘ ‘ he dixpensed with entively. and the boiler G orelied npon to mak
up the deficient amonnt of vapor, hy modilyimg the steam pas
sage-way I and opening the valved end of the pipe g7 of the
boiler G diveetly into the said pipe ov stea passage-way B, a3
i vepresented in Fieo 20 This modifteation has the advantage als
ol being much less costly in construction.

The tertiary condenser {see Pl 3) eonsists of a serjes of in-
chined condensing-cases ¢ ¢/, conztrucied and operating in con
nection with a reservoir for the water produced. in the manner
‘ (\hisvr\])od in my application filed in the Patent Office on the 24th
! day of Mareh, 1870, ax heforve stated: hut in my present invor
Jo tion Tapply an aiv-pomp, 1, so avianwed and operated hetwen
j the condenser and the reservoir 1 oas to produce a suflicient
; vacuuw in the condensers to faettimate the eseape sfeam through
! the steam passage-way B into the said tertiaey condenser withot

any more expenditure of power i working fhe said air-pump 11
‘ than will he suflicient to produce the waid partial vacamn, and
Lo without straining the <liding joints, as aforesaid,
i In the operation of wmy present invention it wiil he understool
that, us there s but a small remnant of the exhaust stewn to %

|
i try-cocks, 6 6 6, by which the heloht of the water therein may
i
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condensed in the primary condenser €' the temperature therein
can be more quickly reduced, and to a lower degree, and theve-
fore & more sudden and better vacuum be produced and maintained
in front of the piston than heretofore,

Tt will also be understood that, as the wmain portion of the
exhaust xteant passes into the tertiary condenser, only the anall
remmnant condensed in the primary has to he provided in order to
keep up the full supply of fresh water for the steam-generators,
and that therefore the mode of praducing thix deficieney by means
of the evaporating-chamber D and the supplementary hoiler (i,
as represented in Fig 1, or by means of the Doiler (¢ alone, ax
represented in Figo 20 will be sufficient to produce more vapor
than will he required.

Although it is believed that the vapor produced by the action
of the high steam upon the very minute spray-jets of the saline
water coming from the pipe of will be [reo from any saline mat-
ter, still T prefer the modification shown in Fig. 2, fivst, hocanse
the vapor-generator or boiler G s much more distant, and there-
fore the vapor will the more cortainly be free from any salines
by the thne it reaches the outlet valve ¢/ in the top of the pipe
¢’y and seeond, hecause it is much less costly of construction.

The partial yacwum produced in the tertiary condenser hy
means of the air-pump I it will he evident muost facilitate the
passage of the steaun and vapor through the steant passage-way

B into the condenser by veleasing the latter of o purt of the air
thiat may be contained therein.

Clalms.

Lelaim as my invention-—

I. The primary condenser € and aiv-pump 77 in combination
with the valve 477 and steam passage-way B, the said parts heing
constructed and arranged to operate substantially as and for the
purposes hereinhefore set forth, l

2. The sccondary ehamber or evaporator Dy in comlination
with the escapessteam passugeway B oand the hot-water dis-
charge-pipe ¢, the said parts hoing constrieted and arraneed (o
operate substantially as and for the purpose hereinbefore set
forth.

3. The supplementary boiler G, fwemace 777, and pipe 7, in
combination with the “eseape-steam PSS

’ | ¢ ay B, owhen ar
1:11{}_)'(\(1 substantindly as shown in Fie. 2, for the purpose herein-
before specified. '
. JOUN TTOUPT.
Withesses

Brsa, Morisos,
Wi L Mowisox,

!
‘.
!
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NO.
Letters Patent No. 111,987, duted February 21, 1871.
TMPROVEMENT IN STEAM-ENGINES.

8.

(O SCHEDULE REFERRED  TO TN THESE LETTERS PATENT AND

MAKING PART o THE SAME.

Joux Hover, of Springtown, in the County of Bucks and

“t(m' of Pennsylvania, have invented certain lmpm\um(\nt\ n
Sream-lngines, of which the following ix a specification,

Nature and Objects of the furention.

My invention relates to the combination of a plurality of low-

pr
div
SUG

sure engines with a high-pressure eylinder, having a steane
iding selizclenr ing jot- condenser and a superheater between, in
Noa wmannor that the portion ol steam which pusses frecly

throngh the dividing condenser will he made suflicient to operate
the low-pressure engines; the object of my invention heing to

CL

momize fuel i the running of steam-engines,

Deseription of the Af'f‘f/m/u///j//;/;/ Draering.
Figure | isavertienl central seetion of a steam-cviinder in eom-

munication with a self-clearing jer-condenser, hot well, and super-
heater.

ce

Figure 2 is substantially a duplicate of ¥, 1.
Figure 3 is also substantially a duplicate of Fie. T, with the ex-
ption of the superheater.

Figare 4 1s o modification of Fig, 3, with the addition of an aiv

pump and Sll])(‘,l']l(‘ilt(‘,i"

steam-eytindor of Fie, 2, and the superhuater of l i

m ‘ Sl - .
The superheater of Fig, §is intended to he connected with the
2 is intendol

to be cannceted with the steatn- ~evlinder of Fie. 3, the fivst puff of
its exhaust steam (lth(\' ose AI)IH" at the w (l\t(‘ p\ W, or enterng

the superbeater of Fia, -4, ax will he explained,

General Deseriplion.
My present invention consists, substantiallv, in a combination o of

ex of the steam-cylinders, self-clear g jet-condensers, and su-
432
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perheaters of steam, deseribed and set forth in the patents granted
to me daged May 18, 1869, April 19, 1870, and reizsued May 31,
1870, July 14, 1870, and the application #allowed™ July 16, 1370,
with suel modifications as the said hereinadter deseribed combina-
tion rendered necessary and proper.

A B C represent respectively the fiest, second, and third steamn-

eviinders
T D P their respective self-clearing jet-condensers @ and

+ 15, the respeetive superheaters ol the steam coming from the
evlinders A and B.

Although the mode of operation of the several stean-eylinders
and selfeelearing jet-condensers hevein set forth have, suhstan-
tially, heen deseribied in the specilications of my reissued patent
dated May 31, and application allowed July 16, 1870, it s con-
sidered proper to again explain the operation in the present com-
hination i view of the final result.

The steam s xupposed to enter A at, say, fifty pounds’ pressare
to the syuare inch above that of the atmosphere: to enter B af,
sy fifteen ponnds’ pressure to the sqaare inch above the atmos-
phere s and to enter C at, say, five pounds’ pressure to the square
meh above the atmosphere s and on leaving the condenser F to
exeape into the external atmosphere through the eseape-pipe L,
soe Fig, 35 or to enter the superheater T, to supply stewm-cylin-
der €7, at, say. one pound to the =quare inch either ahove or helow
the pressure ol the atmosphere. The modification shown in Fie, 4
b, substantiadly, an ordinary low-pressure engine arrangement,
for the parpose of utilizing the exhaust steam, which, ab or above
the pressure of the atmosphere, would otherwise escape throvgh
the waste-pipe | of g, 3,

The water of condensation lows into the respective hot wells
d” e and 57 of Fies, 12 3, and from thence into the respective
reservoirs 1, M. and N, and fram the fivst-named one, b, the
stenme-generator may be supplied with a safficiency of’ hot water.

The operation of the selfclearving jet-condensers and superheat-
ers, vepresented in Fieso T oand 2, will he precisely alike, and,
therelore, an explanation of the operation of the one will serve as
an explanation of the other,

The operation of the valve d”7 divides the exhanst steam eoming
from the eylinder A futo two portions, the fivst portion passing
frecly down throweh the condenser D and thenee into the super
heater G, from which the next evlinder Bowill be supplied with
st ak a reduced pressure ;s and the second portion, heing ar-
rexted and condensed to produce the requived vacuum hefore the
Piston, s afterwards discharged with the swater of condensation
down into the hot well 47, and from which it flows by gravitation

o the reservoir b,
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To he more explicit, suppose the piston of cylinder A, wmoving
in its course upward, arrves at o near the apper end of the
evlinder.  Now. the exhaust-valve 1 and the jet-valve 77 having
just heen closed, and the exhaust-valve 2 commencing to open,
allow the bigh-pressure exhaust steam from heneath the piston
of the evlinder to vscape through the exhaust-valve 2 into the
sell-clearing jet-condenser D, and hmmediately on the said jet-
condenzer beeoming suficiently filled with the exhaust steam to
destroy the vacuum existing therein the valve o7 thereof opens
and allows the contained water of condensation to drop down into
the hot well 7, and by the thme the piston of the eylinder A -
rives at o0, or near to the top of the upwarld stroke of the piston,
the valves 2 and &7 will be [ully opened, and the condenser D
will elear itself of all the condensing water and air whiclimay bave
accumulated therein from the previous condensation, and by the
time the crank on the main shaft of the engine (not shown) has
passed the dead-centre, and the piston has returned 1o 6 on its
downward stroke, the fivst puff or main portion of the exhauost
steant will have passed out from wnder the piston and through
the open valves 2 and J/7, in its course through the self-clearing

jet-condenser D into the superheater o The valve d77 now closes,
and the jot-valve o7/ opens and throws a copious jet-<pray of cold
water into the condenser D, and thus condenses the remmant or
sceond portion of the exhaast steam, and produces tmmedintely
the reguired vacaum before the piston, and so ou.

The superheater G is heated by the small furnace O, by which
it is supported and inclosed : and the pipe P, which conducts the
steam from the condenser 1) into the superbeater G, as its outlet
end curved obliquely downward and laterally, so as to discharge
the steam spivally downward into the superheater, wd thas favor
the required general distribution therein of the steam to he super-
heated.

The pipe P s also provided with safety-valves  and R, to
prevent the possibility of an explosion or collupse of the super-
heater,

The superheater G connests, by the pipe S, divectly with the
supply-valves of the steam-cylinder B, and the supevhearer 1 con-
neets, by o pipe, T, diveetly with the supply-vadves of the stean-
cylinder (4, and the fivst or main portion of the exhaast steam
from the eylinder € eseupes into the open aiv through the waste-
pipe L

A hotaiv valve, 47, 1s attached to a pipe, which, at one end,
communicates with the interior of the xecond superhieater H while
the other end (not shown) ix intended to extend spivadly upward
throuch the chinmmey of the furace of the superheater Gy or any
other furnace chimney, whereby it may be kept hot, and to cow

¥

~
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neet with an air-forcing pump, in snch o manner that the super-
heater 1 may, by the hot aiv, he kept suliciently heated without
ity speciad furnace, desived to forther cconomize in fuel

T5 s estimated that, if the evlinder A works at fifty pounds
high- prossure, the pressure in B will be about fifteen pounds, the
pressuve in C five poands, and the pressure at the waste-pipe I
one pound or fess,

For the purpose of utilizing this waste of one pound to the
square inch in the escape-pipe [ and of affording the advantaee
of o vacimun, the apparatus shown in Fig, 4 may be attached by
is pipe 17 to the waste-pipe Lol Fig, 3,

This appavatus (Vie, 4} s 0 modifiention of the apparabus shown
in Figs, T and 2, in o far that an air-pump takes the place of the
superheater and produces an exhaust of the aiv and water L the
condenser in the same manner as he the ordinary low-pressure
eneine, and thus renders available the remnant of steam which
otherwise will excape through the waste-pipe 1ol Pig. 3.

[t will he understood, without further deseription or explanation,
that the combination deseribed and set forth will, In view of the
amount of work derivable therefrom, greatly cconomize the fuel
required to keep the swwme in motion.

Ax w modification of the low-pressure engines, shown in Figs. 2
and b the suporheaters therein may be <h\ wuw(l with, for the
sake of cconomy, by enlm the super ll(nm] Goof Mg, 1, s0 as
to render it capable of allowing a suflicient ox ,mn\mn of its con-
tained steam to operate, at a pressure of, way, five pounds to the
square inch, aseries of low- prossure engines, constracted substan-
tially as represented in Fig. 3.

Cleciin.

I elaim as my il’\\’(\nfimp«

The combination ol a pluradity of Tow- pressure engites with »
primary hich-pressure steam- <\|1mlm' Al rveceiving itx steam {rom
any suitahle stean- aenerator, and having a steam-dividing seli-
elaring |<'t<()mlvn~vr D, and o saperheater, G, conmmunicating
hetween it and the several low- Pressure onumo\ and opoer alm\\
together substantially as and for the purpose hereinbefore sot
forth and deseribed.

JOHIN HOuPT.
Witnesses
Bexa. Mogrsox,
W, 11 Moxrisox.

A T Y EE




No. 9.
Letters Patent No. 118,208, dated May 28, 1871.
IMPROVEMENT IN STEAM-ENGINES,

TITE SCHEDULE  REFERRED TO IN  THE: LETTERS  PATENT  AND
MAKING PART OF THIE SAME.

1, Joux Hover, of Springtown, in the County of Backs and
State of Peomsylvauia, have invented certain lmprovements in
Steam-Fngines, of which the following is a specification.

Nutwre and Object of the Dieention.

My improvements relate to the combination of a plarality of
low-pressuve engines with a primary high-pressure steam-cytinder,
having a self-clearing jet-condenser, and a superheater of the ex-
huust steam communicating hetween it and the low-pressure en-
gines, for which Letters Patent were allowed to me on the 10th
day of October, 1870 and

My present invention consists in the combination of a hot-air
supplying apparatus with the saperheater of the exhaust steam
in such a manner that hot aiv will be foreed into the latter daring
the operation of the engines; the object of this part of my inven-
tion heing to aid in inereasing the heat and quantity of the steam
in the sald superheater, and thus cconomize the fuel of the special
firnace beneath the same during the operation of the low-pressure
steam-cylinders connected therewith.

Deseriplion of the Aecompanying Drawring.

Meure 1 s o central section of the high-pressure steam-eytinder
and the snperheater, in diveet communication, drawn in the same
vertical plane, together with a central section of the main chimney,
and a contained spival pipe for heating air lor the superheater,
the said chimney and pipe Leing shown as in o vertical plane in
rear of the first-named vertical plane, the pipes which conneet the
superheater with the said chimmey and the spiral air-heating
pipe, vespeetively, being obligued backward accordingly.

Fignre 2 ix a detached central vertical section of a pair of® con-
nected low-pressure steam-cylinders with their vespeetive jet-con-
densers and hot wells, and a hot-water rescrvoir, with an escape-
pipe for the waste steam, in common.

46




Sheek 1/
St Soeafplbrd amsphit i Heam Gegines.
: . : Trrosrs MAY 23 1871
115208 T

- %;., er
e enians
LA i ﬂ{b L

) s A .

Hitiigites - oo /p%n, /@”MZ:V
s

s
g iferne

Y
7
(/&" - };/ %ﬂ:’i‘:‘ﬁ »







Sheel ,@

_ﬂ/%m Flaapel s ommppit-in

i /4}

/V// %1 !/

)MW

//%"GWM

i
il
!
i
N
i
i
)
1
A
i
it
i
BN
i
i
ih
it
i
i
i

iS
i
§
i
i
i
i
il
H







|

NO. Q. —IMPROVEMENT IN STEAM-ENCGINES. 47

(Ceneral Deseriplion.

The high-pressure steam-evlinder A commumicates, by its ex-

haust-pipe ¢’ divectly with the steam-chamber ol the superheater
(r, and this steam-chamber communicates, through the branched
ipe 8, with the pair of Tow-pressure steam-cylinders B 1B,
The small furnace-flue o/ of the superheater Goopens into the
main or botler-furnace chimney €, and the pipe D {or supplying
ot air to the said superheater extends upward from any suitahle
air-forcer or blower, not shown, outside of the chinmey, and, en-
tering the latter at a suflicient height, descends in Targe spival
coils down through the flue of the chimney € to o point at ashort
distance above the furnace, where it passes out through the side
of the chimney, and at D77 enters and opens downward into the
steam-chamber of the superheater (5.

The exhaust-pipe «” is provided with an inward-opening valve,
3. to provide against the possibility of a collapse of the steam-
chamber of the superbeater Goon stopping off the heat {or sowe
length of time, and also with an outward-opening valve, 4, to
limit the degree of pressure in the said steam-chamber,

The general construction and arvangament of the stean-eylin-
der A and superheater Goare the same ax ave shown in Fig, Tand
deseribed in the specification of my sabd allowed application of
the 10th of October, 1870, with the hmportant exception that the
selfclearing Jet-condenser and 1ts necessary adjuncts, hetween
the said steam-cvlinder of hich pressure and the superheater
therein shown, are, in the present application, entively dixpensed
with, the exhaust steam of the cylinder A passing divectly into
the superheater G, as herein shown in Fig. T

The superheater G, ax herein shown in Fig. 1, 1 have made of
the most simple construction: hut fora practically-working en-
gine Lwouald prefer something of the tubular form; as being more
effective for the purpose.

The low-pressure cylinders B B are in communication with the
same  steam-supplying pipe 8, and are intended  to operate
together to give steady rotary motion to the same main shafe of
an engine, hy means of eranks arranged at a vight angle to each
other, not shown, and thus, of course, render a ponderous fly-
wheel unnecessary. /

Fach one of the pair of low-pressare eylinders B B ix provided
with its respoctive selfzclearing jet-condenser 67 and the neces-
sary hot wells 477 077, and osoupf&-pipu 1777 Tor the waste steam,
substantially as vepresented in Figo 2, and as deseribed and set
forth in my waid allowed application ; and therefore any further
deseription in relation to the low-prossure eylinders herein sot
forth need not here he given, except to state that it is my inten-
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tion to attach to the one superheater G oas many of such paivs of
Jow-pressure cylinders as the power or capacity of the said super-
heater G may be competent to operate.

Operalion.

Suppose the high-pressure steam-cylinder A to he working at
a pressure of lilty pounds of steam to the square inch, the ex-
haust entering the saperheater Gowill expand in proportion to
the capacity of the latter, producing, sy, a pressure thervein of
five poands to the square inch, the outlet-v: alve 4 bheing weighted
to open after that degree ol pressure is ()l)hllmwl The low-pres-
sure eylinders B B can then be operated hy a pressure of five
pounds to the square inch of their respective pistons, o vact in
thelr respective condensers 07 47 heing produaced, as described i
my sald allowed application, ]mm(l(“ he pressure of the stean in
£he said superheater (G be keptup to five ])(mmls to the square inch,

This working power in the \111><1lw(m1 G owill be kept up by
means of the small special furnnce o heneath the same, in con
nection with the survounding flue-space u’. which opens to the
main chimney U through the Hue- pipe o Mdod i desirable, by
means of Hw air-heating pipe D, the (,ml\ of which, heing l\om
heated by the hot dr dll”ht of the main chimmey C, "heat the ait
whichisfo be dviven through them by means of any suitable blower
attached to the air-receiving end of the said pipe D, and the con-
sumption of fuel in the speeial furnace o s thus greatly diminished.

It will be understood that the working steamn-pressure in the
eylinder A and in the superheater (b may be inereased proportion-
ately to, say, one hundred pounds or more in A, and ten pounds
or more in G oand that for Ibl()llll( ine sueh a hivh pressure in A
a small superheater, of sufficient strength, heated by a special
furnace, may he attuched between the wsual steam-generator an
the evlinder' A in the usual well-known manner, so that the stean §
from’ the generator may be sufficiently superheated for the 1)|11"
pose, and thus the extra cogt of a suffic iently-strong steam-gener-
ator or boiler for the purpose avoided. ¢

Claiim. ‘

I claim as my invention— |

fn combination with the superheater (f, the air-heating and!

sumﬂymu—plpo D, operating to aid in Increasing the heat ‘md‘

quantity of the &tv;nn in the superheater (G sul»st(mh‘ﬂly as (nlll
for the purpose hereinbefore seo forth.

JOIN HouPT.
Witnesses :
Bexr. Morisoy,
W, . Morisoxn.
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No. 10.

Specification forming part of Letters Patent No. 116,312,
dated June 27, 1871,

INPROVEMENT IN STEAM-ENGINES,

To all sl 78 ey coneern

Be it kmown that 1, Jonx Hover, of Springtown, 1o the County
of Bucks und State of Pennsylvania, have invented certain Im-
provenments i Steam-Engines, of which the following e speci-
fication :

My improvements relate to a mode of mzintaining a cool
condition of the water vequived foy the jet-condenser of o steani-
engine Toeated wheve water is scarce or dear:; and also to the
atiization of the exhaost steam, which hax hitherto heen gen-
erally allowed to excape divecily [rom the steaneevlinder (or from
the sell=clearing jet-condenser, patented to me April T IST0, and
reissited May 31, 12707 to the furnaee-chimuey or to the open air,
by causing the said exhaust stewm to serve as o preserver of the
heat of the said evlinder sufficiently to prevent any condeusation
of the steam therein while the engine i in operation.

The first part of my Ivention conxists in the arrangement off
an clevated water-vessel in combination with the main water-
supply pipe and the jet-valve chamber, in such aomanner that, as
the jet-valve closes, the momentum of the woving supply-water
will canse the water in the valve-cliamber to aseend upward to-
ward the elovated vessel, from whenee 1t may azain cnter the
main supply-pipe by eravitation ; the object of thix part of wy
mvention heing to keep the water in the jet-valve chamber con-
stantly chaneing, and thus to prevent its becoming warmed by
the Tieat of the said condenser, The sccond part of my invention
consists in the aveangenent of w steam-jacker chamber avound
the steam-cylinder of an engine, in combination with a pipe com-
municating with the exbaust-sieam pipe of the eylinder; or of the
hot well of w condenser, and with a pipe leading either into the
ehimney of the furnace or into the open air: the objeet ol this
part of my invention heing to preserve the heat of the eylinder
By means of the usual waste stean.,

4
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The draswing represents two distinet steam-cylinders operated
hy steam from the sune steam-pipe. The said steam-pipe A i
intended to be extended into communication with the usual stean-
boiler or geucrator, or into communication with a superheater,
and is hranched at « @’ x50 a3 to communicate with the respeet-
ive parts &7 07 of the two distinet steam-eylinders B B, the ex-
hausts 77 077 of which latter communicate with respective j

> jet-
amdensers ¢ ¢, ench of which operate by dividing the exhaust
stenm into two portions, condensing one portion to prodace the
vaenum before the piston, and discharging the other portion into
the hot well D helow, ax deseribed in the specifieation of the said
Letters Patent heveinbefore referred to.

In oy present invention, an open steam-pipe, 7, Teads upward
from cach of the hot wells DD into a space, 0777, formed by a
steam-jacket which incloses the steam-sylinder, and frow this
space an escape-pipe, b1, conveys the steam to the usual chinmey
of the furnace or to the open atr. - The valve-chambers ¢ ¢ of the
Jetsprays ¢ ¢’ ave cach supplied with cold water through a pipe,
B, from an clevated veservoir, not shown, and communicating
with the said valve-chaniher and with a water-vessel, I, above it
is a pipe, /7, which is fitted with a drop-valve, /77, that opens up-
ward, while another pipe, /777, fitted with an adjustable valve,
5, forms a communication between the water-vessel 1 oand the
pipe B.

The pistons of the two aylinders B B are intended to move, n
part, alternately in the same diveetions, and tmmediately after
the first puff of the exhaust steam has puassed through and thus
cleared the condenser € of any air and water therein the valve

N
e cloxes, and imuediately afterward the spray of® cold water
enters and condenses the imprisoned portion of the steam and
produces the vacnum required, as deseribed in the Letters Patent
hereinbefore yeferred to.  The valve of the spray-pipe, closing
suddenly, causes the water in the valve-chamber ¢ to vise, {rom
ity momentum, npward through the valve /77 in the pipe /7, fo-
ward the vessel T and shus prevents it from becoming warmed
by contact with the condenser € and consequently can he ropeat
edly used by flowing into the valve-chamber ¢ through the pipe

2

K.~ The fivst portion of the steam which is projected into the hot

well D at every stroke of the piston passes upward into the space

577 which incloses the steam-eylinder, imparts heat to the latter,
and eventually eseapes into the usual furnace-chimney or into the

open air.

I elaim as my invention-—

1. The elevated vessel 1Y and pipe /7, in combination with the
valve-chamber ¢ and reservoir-pipe By the said parts heing con
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gtricted and arranged to operate substantially as and for the
purpose hervcinbefore set forth.

9 In combination with the steam-heating chamber 6777 around
the steam-cylinder B of an engine, a pipe, /. which [orms a com-
munication between the sadd chamber and the exhaust-steam pipe
of either a stean-cylinder, a saperheater, or the hot well of o con-
denser, substantially as deseribed, for the purpose of keeping up
the heat of said steam-cylinder by the waste stean of the engine,
as described,

JOIIN HOUPT.
Witnesses
B Morison,

\\'M: .1]. Morison.
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Specification forming part of Letters Patent No. 124,359,
dated March b, 1872.

PMPROVENENT IN EXHAUST STEAM-ENGINES
AND FORCE-PUMPS.

Specifieation deseribing a certain Improved FExhaast Steam-lin-
gine and Porce-Pumyp, invented by Jouy Hovrer, of Springtown,
m the County of Bucks and State off Pennsylvania.

My invention refates to the utilization of the exhaust or waste
steam ol any high-pressure steam-cylinder s of any low-pressure
stean-eylinder having my exhanst-steam dividing and xelf-elear-
ing jet-condenser (patent reissued May 31, 1870) attached ; or from
any other convenient source of waste steam that may be at hand,
by cansing the said steam to operate acomparvatively Targe cylin-
dev of w low-pressare steam-chgine (either with or without a
erank and fly-wheel attached), by the condensation alone of said
steamn i the said low-pressure eylinder, ab a pressure penerally
not nuch preater than the pressure ol the atmosphere, and some-
times cven a little helow the pressure of the atmosphere, to driver
donble-uetivg foree-pumyp, consteucted and arranged substantially
as hereinafter deserhed and set fovth, for the purpose of supplying
water to the steant-hoiler or generator, and for other purposes,

Referring to the aceompanying deawing, A ix the low-pressure
steam-cylinder, to be operated by condensation alone (condenser
not shownj; G, the steam-pipe to supply the said Jow-pressure
steau-evlinder A with the exhaust or waste stoan, as aloresaid.
The said pipe (G communicates with the Tow-pressure eylinder A
by means of o branch-pipe, o7, and also with a st sm=jacket spaee
o', wround the sald evlinder Ay by means of an inlet hranch-
pive, ¢, and an outlet branch-pipe, 777, the said  exhanst
pipe G heing provided with a pressurereenlating valve, gt loeated
above the sald branch-pipes ¢ ¢ y77. B is an inverted T-lever
supported upon its fuleram, with its upright or longer avm 57 -
ticulated to the pistonaod o of the eylinder A by an intervening
bar, Fy and its two shorter ains, 677 6777

, articulated, respectively,
to the two plunger-rods of the plungers ¢ 77 of the two like
upright eviinders C (7 of the double-acting foree-pump, which is
firmly seeured and supported inoa well or water-tank, D, The
52
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EXHAUST STEAM-ENGINTEN. H3

Tower ends or base of the pump-eylinders C €7 are yespectively
provided with inlet-valves 6 0, and at a short distance above their
bases the evlinders have respective hranch conduits, B B/, pro-
vided with outiet-valves ¢/ ¢/, Bach of the conduit-pipes b B/
connmunicates with its respective eylinder Cor €7 through o tri-
wizilar or wedge-shaped opening, Howhich has tts hase upward,
so that, as cither of the rexpective plangers ¢’ or ¢ which has
arange limited to the length of the opening, passes downward
over the same, the area of the suid opening will he diminished
aradually until closed, and, consequently, there cimot ocear any
jur or shoek from the planger in reaching its fowest limit in fore-
g the water upward through the conduit-pipe. Fach ol the
pipes BB has an adjustable valve or cock, T, whereby the pus-
sage of the water throngh the pipe can be regulared in quantity,
s0 as to control the speed o the piston of the steam-cylinder A,
The supply-steaan may be simultancousty conveyed through the
pipes g7 g7 into both the stean-chext @ of the exlinder A and
the steam-jacket space ¢, which surrounnds the said exlinder A, an
outlet pipe, ¢ wdlowing the steam inclosed hy the Jacket to com-
munieate freely with the stean in the upper partot the main sapply-
pipe G, the ohjeet of the said steam-Jacket and the hraneh-pipes
o7 aud 4”77 heing to keep up the temperature of the evlinder A
by the passage of exbanst steam through the space ¥, salistan-
tially in the manuer deseribed incthe patent granted to me dated
the 27th day of June, ISTI Atashort distance above the hranch-
Pipe ¢ the main pipe G is provided with an upwardly-opening
valve, ¢t which is Intended to he adjusted to open from any slight
pressure (above that of the atmosphere) of the steaan in the said
pipe G, becaase the piston of the low-pressure eviinder A js not
mtended to bhe woved by any pressure of said steam above that
of the armosphere (heeause 16 would, to the same degree, Tessen
the effective power of the high-pressure engine), bat sinply by o
vacimon produced from the condensation of the steam in the eylin-
der A, hetore the piston. The exhanst steam i the pipe Goenters
the evlinder and follows the piston aa it moves in the vacuum on
its opposite side, and thus wiving the required reciprocating mo-
tion to the same, to operate the plungers o7 #777 of the force-
pamp, the Treanch-pipe g7 conducting steam into the valve-chest
o/ Arom which it ix alternately whyatred hito boile ends of the
evlinder Au The miain pipe foand it hranch g7 ave cacl provided
with a stop-rock or cut-oll valve, Sowherehy either the whole or o
portion of the supply-stean may Le caased o permitted 1o pass
throuoh the stemn-jacket space of hefore it entovs the steam-chest
a”ax oay be found desivabie, at any thne during the operation
of the engine. The valvesvod @77 0t the eylinder A s aviiculated

to one end of alever, I (of the first order). and the oilier end of
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said lever is operated by two adjustable pins or stops, /7 /77, in
the har F, which alternately come in contact with the end of the
Tever I as the piston-rod o7 moves outward and inward, and thus
vibrate the lever Hoonies fuleram and operate the steam-chesg
calve of the eylinder Ao The surfuce of the water in the tank D
is t0 he kept up to the dotted Tine VWL for the purpose of jnxur-
ing a fudlsupply beneatl the plungers. Now, il the eylinder A is
operating with a good vacnuntand wieh a full stroke, the plungers
of the foree-pump will alternately descend to the fowest point of
theiv respective wedge-shuped openings 5 9, and no further, and, |
conseruently, stop the passage o any of the water from benearh
! the plunwers, but in xuch agradual manner that theve will not be
! any objectional hammeriug or Jar produced ; but, ax 1t is not ab-
i solutely vequived that this exhaast steam-engine should work ag
| a [ull stroke of the piston, the adjostabile stops /7 77 in the b
o I must be so adjusted ws to wove the lever Thoand consequently
T P the slide valve in the steam-chest o770 within such finits as may
o

Te found desivable to prevent any excessive strain apon the pamp.
i 1 elaim as ury invention—
Lo [, The combination of the Tow-pressure exvlinder A and s sur-
Poh rounding steam-jacket space o0 with the steam-condacting Pipes
: Gy gy and gheir respective valves ¢f S 8 in connminication
! with the exhanst steam of any steam-cngine, the said mechanical
devices being constructed and arranged to operate the Tow-press-
‘ ure eylinder A by the pressure of the atmosphere npon one side
| ot its piston, forcing the latter into the vacuum produced by the
[ conclensation of the steam ab s opposite <ide within the eylinder,
substantially in the manner hercinbelore scr forth,

2. The bar 1, which 1x articulated to the piston-vod «” of the
low-pressure eylinder A and to the apright arm 7 of the pumy-
lever B, ax set forth, in combination with the adjustable stops /7
77 and with the lever I, which js arvticnlated to the valve-rod
@77 of said eylinder, as set forrh, the said mechanical devies
being arranged to operate the valve of the said steam-eylinder A,
and also to operate the lever B of the pump, substantially as and
for the purposes deseribed.

3. In combination with the pumy
pressure steam-uvlinder A as deseribed, the plungers
i e the respective eylinders ¢ €7 the respective wedge-shaped
i’ ’ openings 0 in said eylinders, and the yespeetive adjustalle
‘ ecauge-cocks 77 I the exit-pipes ¢ @77 wranged to operate
Coid tozether upon the water of the tank D, substantially as and for
U the purpose hercinbeforve set forth.

' JOIN HOUPT,
b Witnesses:
Samt Maxx,
Manisox SEAFFER.
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No. 12.

Specification forming part of Letlers Patent No. 131,351,
dated September 17, 1872.

IMPROVEMENT IN JET-CONDENSERS FOR
STEAM-ENGINES.

To all whom il way coneern :

Be it known that ¥, Jon~ THocer, of Springtown, in the Connty
of Bucks and State of Pennsylvania, have nvented certain ln-
provements in Jet-Condensers fine Steam-Fngines, of which the
following is a specification :

My said improvements relate to the self-clearing jot-condenser,
for which Letters Patent, dased April 19, 1870, were granted to me,
and reissued May 31, and numbered 3999, The fivst part of my
invention relates to the operation of the hottom valve of the con-
denscer wherehy it closes by a positive motion to allow the vacuum
to be produced, aud opens freely on the entrince of the next pufl
of steam from the cylinder; the object of this part of wy inven-
tion being to cause the double functions of the said condenser—
i.e., its clearing condensing funations—to be effected more per-
feetly.  Another part of my invention relates to a spring-valve
in a case communieating with the upper end of the condenser, in
combination with a sliding stop, in such a4 manner thas the said
valye will be held firmly closed while the first putl’ of steam from
the eylinder of the engine passes through the condenser, and will
then he left free to open from any excoss ol pressure ol the re-
maining exhaust steam in the condenser above that of the atno-
sphere ; the olject of this part of my invention heing to retain no
more steam for condensation in the condenser than will prevent
the entrance of atmospheric air.  Another part of my invention
relates to a water-tank and plunger in conmnunication with each
other through suitable openings, and a lever and an elastic stop,
in comhination with the bottomn valve of the condenser, in sucli a
manner that the cam causes the lever to close the bottom valve
of the condenser hy a positive motion, and thus leaves it to be
afterward freely opened by the first puff of exhaust steam ; the
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objeet of this purt of my inve ntion being to produce the veruisite
mmcmwntx of the sid vahve i <mooth wind sterdy manner, or
without wny jarring or rregaluity, Another pan of my nvens
tion rekiies (oo perforaied cueved plate of sheet metil, secnred
By one of its vertical edees Lo the fnuer side of the condenser, i
suel aomanner ax fo canse a taneential enoance of the jet of eold
water to he turned or defleeted ina civeadar divection around 3
the eondenser, and also at the swne thne o permil portions of the
water to spurt through the |u1um\1mns in the plate: the ohjecy

ol thix part of my mventicn Deing to Facilitate the condensation
nl' the steam confined within the said condenser, by aomore per-
feet or thorowule distribution of the eold water. Another purt of
wy bvention relates o the mode of preventing the water in the
Jetreonducting pipe from hecowing warined before it enters the
condenser.

Ficare T is o vertieal section of my inproved condenser mnl ity
.ul)mw tive devices for operating the suine, embodyine my inven-
ton, I 2 ik an elevation, showing the year =ide of the parts
shown o Fig 1.

A s the condenser s By the hottom valve ol the condenser; ¢
a cam which vives mux'mn to the Teves Dasd plunager Bowherehy
the movements ol the valve B oave veguinted s B s the spring-
valve aed case whereby the pressure of the steancin the conden-
sevis controlled, and the entranee of atmosphevie ate presented
17, ehie shding holt for hieldiog the valve Fofivody down while the
st pufl of steam i passing thronch the condenser s Gois the
waler-tunk in whish the plunger Hoonerates ;) H, the elastic stop
(mee dotted Hnes;, whereby worehomud is glven to the risine arm
of the lever Bin starthig the upward movement ol the valve B
and 1othe carved perforated deflecting place in the coudernser AL
The outer sides or ‘\'XH\‘ of the condenxer A e made ol fron, and
the mner side thereof Tined with a thick Laver of wood, @7 or its

equivalent poor conductor of heat or cotd, The hottom valve B
is conical and opens oaeward and downwied o I s articalated to
lever D the Gaernm ol which larter is e 7. The shorter el of
lever D is artieadated o the plunger 1) wlideh Tatier s ‘l(]u}rt(wl to
slide up and down within o casec /0 which has V-openings ¢/
which commamioate with the water-t :mk G oasnd h:m also a hot-
tom vidve, o777 which pe mies the water to enter (rons the tank
Gowhen the pluanger Fis heing stait ml s ard, and the V- 1>|u e
s u.]u\\m“ e waner 1o passooud as the planeer sinks down-
ward, until the said V-openinzs arve gradiadly closed. When the
valve B ix Blown open by the fest puil ol the exhaust steam the
plunger B descends in the case 7 m\lil the Veopenings are closed,
thus checking it ;rl“ullmllv Antl U ihe sane Lime the Tong arm ol
Tover D sretkos avidnar the ¢ U' FE il l,,,l mdin
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gives the upward starvt to the plunger; and the further (h-}m.\\mn
of the said arm ol the lever D and lh(* o nnw«luunl clevation of the
shorvter arm, by the positive action of the cam € apon the Tever,
closes the s ul\o B, (See Figo 1) The s]n'lng»\:ll\(- I and s
ease are secured 20 ax to communicate with the apper cnd of the
condenzer A at a shore distinee above the opening of the exhaust
steam-pipe K The said valve ix kept closed by aspring pressure
which s but Hittde o exceess of that of the at 11]()\]»]](](‘, and con-
sequently will open and atlow stean to prass out of the condenser
Adnto and through the exitpipe J. when the pressuve of the
steam i the condenser A is but a little preater than the pressure
ol the atmosphere: and, therefore, daring the entrance of the
first puedt ol exhanst steam to clear the condenser ol air and water
throueh the hottom valve, the spring-valve I would open and pre-
vent the requived downward passge of sadd fist pudly i the saad
wxln'v-\al\u wius not permanently held down in the wmeantime,
To eficet this the shidig bolt IV is provided and operated by a
crank, L,and wrticalating connectingrads, so that belore the fiest
paft ol stean enters the condenser A the sliding hole 1 is pushed
over the upper end of the spindle or =tenr of the valve ¥ and
thus holds the calve perianently down apon the condenser A
and prevents the escape of any steam throush it until the hottom
valve Bis closed, when instantly the heole Fix withdrawn, and
so el of the second portion of the steam cetained o the con-
denser by the sabd valve Fas may be found sullicient to prechide
the air and prodiuce the vacuuwm required. The pipe Jois o
tended to enter the furnace-chinmey and have a fow spiral turns
thevein to prevent the entrance of cold air tnto the pipe, and thas
prevent any condensation of the steam therein. The planger K
slides reely up and down nowcase, ¢owhich s fixed ina ver-
tical position on the hottom of the water-tank G0 communica-
tion between the tank wnd the cise o s alforded by Veshaped
openings ¢ {two ol which only are shown} and also throueh o
valve, o7 ine the bottont of the case ¢/ w0 that, ax the plunger
noves d()\\'n\mr(l i the evlinder ¢ it forees the water out through
the openines ¢ which laiter beeonming crvadually smaller, the
plunger u)n&(({uunl}\ descends more wnd move \ln\\l\ until i is
stopped by closing the said openings: and at the swine Instant the
loneer arm of the lever D, to which the plunger B ois avticulated,
strikes against the ander side of the elastic stop T and, rehound-
e, stares the plonger Boand consequently the valve Bapwaed
and the valve Bothen closing Dy w posttive motione derived from
the cam () the water ente tloush the vauge-coek and the
valve 77 and following the vising planger, prevents the ocenr-
rence of any vacuum beneath ihe plunger until the Tatter an-
covers the V-openings anid allows ihe water to enter throngh them
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also. The jet-water deflecting-plate T is punched with numerous
triangular holes, made by cutting through two sides and hending
the thus divided metal in an inward direction, so as to afford
stops whereby the impinging water will he deflected putward
through the said curved plate, and then the said plate secured
permanently by one of its edges to the bmer side of the con-
denser A, and finally curved in an involute form, leaving an
inereasing space hetween for the jet-water to pass freely through
the numerous perforations as it is driven by the force of the jet
(which enters throngh the condenser tangentially) over the inner
side of the said deflector, and thus distributed in the most favor-
able manner for cusing a sudden condensation of the steam and
the production of the vacuum requived.  The injecting-pipe M
and its valve N communicate with the valve-chamber 27 and the
water-supplying pipe O, which latler is intended to commmunieate
with any sufficiently-clevated reservoiv to foree the water in a
rapidly-moving jet into the condenser at the moment when the
sald valve N ix vaised for the purpose; an air-chamber, 07, being
in conununication with the pipe O at a short distance in advancee
of the valve N, which serves as a cushion to receive the reacting
foree of the current consequent npon the sudden closing of the
conieal valve N, and also by reaction to give increased force to
the current produced by the next opening of the said valve.
For the purpose of preventing the valve-chamber 7 and that
part of the pipe M which is in immediate communication there-
with from becoming warmed by the steam as it passes into the
condenser A, a small pipe, 077, fitted with a suitable reculating-
cock, is to he adjusted to allow a small portion of the water in
the said pipe M and valve-chamber 77 to flow steadily out, and
thus provide for a constant accession of the cold water to the
pipe M and valve-chamber »7. The valve N is operated imme-
diately and alternately by the lever 4 and spring 5, which are
connected to the main driving-wheel Q by the intervening ad-
justable rod 6, lever 7, rod 8, erank-wheel 9, and gear-wheel 10.
The sliding holt I/ 1s operated iminediately by the lever 11, which
is connected to the said main driving-wheel Q by the intervening
adjustable rod 12, Iever 13, rod 14, lever 15, rod 16, crank-wheel
L, and gear-wheel 10.  The valve B of the condenser A is op-
erated mainly by the lever D, in connection with the plunger B
in the wator-tank G and the clastic bearing 117 the said lever D
being put in periodical motion through the arm 47, vod 17, swing-
bar 18, and cam C on the shaflt of the gear-wheel 10. The swing-
bar 18 is articulated to the lower corner of a triangular piece, 19,
the corner V of which is pivoted to a stationavy part of the frame
of the machine, while the corner W is suspended from a spring,
X, the tension of which latter is adjusted by means of a serew-

-
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stem, Y, which bears upon the upper edge of the piece 19 at any
point near the said spring X.  The objeet of this device ix to
allow the upper end of the swing-bar 18 to give or move inward
toward the cam side; when the machine is driven with auusual
rapidity for the purpose of relieving the har IR of the rigidity
which the impact of the cun O would otherwise encounter under
an unuxual speed.

I elaim as wy invention-—

1. The devices consisting of the lever D, plunger K, water-
tank (G, and clastic hearing 11, or their cquivalents, in combina-
tion with the valve B, the said devices being arranged to operate
turether, substantially as hereinbelore deseribed, for the purpose
of periodically ¢losing the said valve I3 by a positive motion, and
also allowing it to he periodically opened by the fivst pufl of the
exhaust steam entering the condenser, substantially as herein-
hefore set forth.

2. The spring-valve I, in combination with the upper end of

the condenser A, substantially as and for the purpose hercinbe-
fore set fovth.

3. The perforated enrved detlecting plate I within the con-
denser A, in combination with the tangential jet-opening therein,
the sald parts being constructed and arranged to operate together
substantially as and for the purpose hercinbefore set forth.

JOIIN HOUPT.
Witnesses:
Brys, Morrsoy,
Wa. 11 Morisoxs.
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Specification forming part of Letters Patent No. 136,917,
duted March 18, 1878.

INPROVEMENT IN CONDENSING APPARATUS
FOR NTEAM-ENGINES,

Lo allavhom il wiy coneern :

Be it known that B Jons Hover, of Springtown, in the Connty
of Bucks and State of Penosylvinia, have invented a certain
Compound Condensing Apparatus for Marine Steam-Engines, of
which the following s a specifieation

My invention relutes to naine steam-engines cenervally, and
especially to the mavine sieim-cugine deserilaod o the Letters
Patent No. G616, wranted o me foy  haprovement in stean-
wenervators,” dated November 29 15700 The fivst pavt of my in-
vention consists in the peculine construction and arrangement of
o comparatively farge surfuee-cooler, in combination with the
exhaust-pipe of the stewm-eviimber (o with the primary jet-con-
depser of the same) and the secondary suvfuce-condenser of
marine steamn-engine, ws heveinafter set fovth; the ohject of this
part ol wy dnvention being to enalle ne to greatly reduee the
size or capaeity, wnd consequently the coxt of constraetion, of the
secondary and tertiary condensers when the latier arve used in
connection with said marine engines.  Another part of any in-
vention consists in the pecidior construction and amangenent of
atevtiney condenser, s heveinafier set forth, i combination with
the =econdary surtace-condenser of o warine steam-engine ; the
objest of this pare of miy invention heing the production of w per-
fect condensation of all the sicam or vapor that may pass as sueh
frowe the secondary condenser wirh which the said tertiary con-
deaser commanieares, and thus cconomize the fresh water pre-
guived for keeplug up the sapply Tor the steam generators or
botlers of the engine.

Frowre T ois a vertieil section of the condensing: pm'timl of
marine stean-engine mnlmtl'\'ing my ventiat, e 2 FepTes
seuts that povtion of a marine steaneengine having the = eon-
joined steam-eylinder and primary condenser” patented £9 e
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November 20, INT0, hefore naned hevein, The objeet of present-
ing this fivure is {o show the point of connection between my
present invention sl the conjoined steam-cylnder and primary
condenser of a marine stenm-engine,

The surface-cooler is o farge steam-chamber, A A, the upper
end of which communicates, throuel o long and enpucions pipe
B, with the upper «“n\ of the ‘*(“‘()ll(l:l!'\' surlace-condenser (0O,
while the lower end of said cooler communicates through a pipe,
D, with the conjoined primary condenser and exhanst-pipe, or
cither of them, of & marine stewm-engine.  The said cooler XA
consists of a steam-chamber proper, «’, surrounded by a cold-
water case, «”/, throngh which, by the action of a drealating-
pump, k. cold sea-water is drawn into the lower part of the sad
case @’ (hy means of a pipe, 77, which is intended to be fixed
water-ticht threngh the side of the sln) 1), and foreed out (as it is
drawn from the wpper part of the said cooler) throueh a pipu, o,
feading trom ‘.}m pump I throngh the side of the ship, so ax to
diseharoe the water at a point Delow the surfiee of the sea, the
dotted Jine & indicating the surface-line of the sea. By thus dis-
chargine the current of cooline-water helow the surfiee of the sea
the power required to 1ift the water and keep up a constant low
upward through the cooler A ix but trithing. Attached to the
pipe B there 3s a safety-valve, /7, adapted to open from any extra-
ordinary prossure of the exhanst stean entering the pipe . At
the end of the pipe B near its point of conncction with the see-
ondary or surfuce condenser ¢ (4 theve ix a \':1]\'1{. 07, conmected
by its crank-shaft to any suita Dle noving part of the cugine, so

that it will he nearly closed during the fivst part of cach puft of

the exhanst steam enteringe the cooler A, and gradually opened
mnmediately afterward. The object ol this valve 47 and ol the
large extent and (':qmcity of the pipe Bis, fivst, to prevent the
steaw from heing dviven, by the foree of said pulls, down through
the sceondary condenser (0O, or further, and thus prevent its
condensation’; and, sccond, to allow the exhanst st('lm ample

room to expand, and cise aosteady and nearly wniform flow of

steam from the conler into the condenser G, The sccondary
condenser €3 C s of the ordinary construction, excepting that it
is smaller, and hax, comparatively, a much Jess number of the
cooling-pipes, zeb farther apart from cach ofher—an advantage
derived from the proserice of the surface-cooler A A—ww n\lol)y
the exhaust steam passing through the latter is yedueed in tem-
perature and })l(‘\\\ll ¢ before it enters the ¢ (md(‘nxm The water-
or cooling-pipes ¢+, open ag hoth ends, project throngh a steam-
chamber, 7, so as to communicate free dy with the whole interior
of an inclwing water chamber ov case, 7 which s kept fully
supphicd with cold seamwater by means of a chreulating-pump, 4,
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which draws the said cold water {through a pipe, 5, which eom-
munieates with the sea through the side of the ship} into the
condenser and forces it overboard, A valve-chamber, @, pro-
vided with a spring-valve, conmunicates with the upper part of
the interior of the water-case ¢/, and serves as an air-chamber
and relief-valve in preventing any improper strain upon the joints
of the said condenser by the action of the circulating-pumyp 4,
The stecam-conducting pipe BB communicates with the interior of
the steam-chumber ¢/ through the upper end of the latter, and
the lower end of said steam-chamber ¢/ opens into a pipe, 6,
which enters o cold-water case, f7 /7, of a tertiary condenser, 1
F, and coils spirally avound in the latier like the worm of o still
and opens on the outer side of the Tower end of sald water-case
into the hot well G, from which the hoilers of the engine are to
be supplied while the latter is in operation.  The hottom end of
the condenser 1Y communicates with o pipe, /77, which extends
through the side of the ship (not shown) into the sea, from
whence the required cold water s drawn by the action of the cir-
calating-pmnp 4, upward through the pipe 7. which forms the
communication between the two cold-water cases /7 und 77 of
the respective condensers O and ¥, The pipe 17 has an adjnst-
able cock, 8, wherchy the current of water passing upward
through the case f” 18 controlled or regulated as to quantity
at the pleasare of the engineer. The pipe 6 has an adjustable
cock, Y, wherehy the engineer can, ab pleasure, prevent an excess
of steam {rom getting down into the tertiary condenser ¥ and
“Dlowing out,” nstead of heing condenseil therein as required,
There is also an adjustable cock, 10, in the water-pipe 5. which
mainly supplies the condenser € () so that the current of water
passing through the said pipe ean he regulated as to quantity at
the pleasure of the engineer, and the cold water for cither or hoth
condensers Cand F he acquired through cither or both said pipes 5
and j77, as the requircments of both or either may render proper.

Lt will be evident that the cooler A A will greatly reduce the
temperature of the exhaust steam entering it, and that in connee-
tion with the long capacious pipe B the said stean will he allowed
to expand, and hy the action of the valve 47 he prevented from
entering the secondary condenser in puffs, and acting together
that the cooled and expanded steam will enter the said condenser
in a steady or uniform and continuous manner.  Another advan-
taze derived, which ix of tmportance in marine steamers especi-
ally, is that the extended pipe B permits the condensers to be lo-
cated ab any distant point in the ship from the steam-cylinder,
It will also be evident that, during the opesation of a murine
stewm-cngine having the tertiary condenser I arranged and at-
tached as deseribed in relation to the secondary or surface con-
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denser C ', any steam which may as such pass down through
the pipe 6 will he most certainly condensed in the spiral coils
within the eold-water case /7, and pass out as fresh water into
the hot well G, from which the bhoilers of the engine are to he
supplied during the operation of the latter; and that the great
reduction in the size and in the number of the pipes of the second-
ary condenser (permitted by the intervention of cooler and ex-
pander A A between the said condenxer and the steam-cylinder
of the engine) will proportionately reduce the cost of the original
construction of the surface-condensers for marine steam-cngines g
and also that the reduced size and more simple construction of
the tertiary condenser 1 F will vender it less costly and more
durable than the tertiary condenser deseribed in my said Letters
Patent, and shown by Fig. 3 of the drawing therein,

I claim as my invention—

1. The surface-cooler A A, with its cirenlating-pump B, safety-
ralve @7, and pipe B, the said parts being constructed, arranged,
and combined to operate substantially as and for the purpose
hereinbefore set forth and described.

2, The tertiary condenser ¥ F, with the pipes 6, 7, and /77, in
combination with the secondary surface-condenser C U, or its
equivalent surface-condenser, the said condensers heing construe-
ted and arranged to operate together substantially as and for the
purpose hereinbefore deseribed and set forth.

JOLIN TIOUDT.

Witnesses :

Brxs. Morisoy,
Wi, 1L Morisox.
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Specification forming part of Letters Patent No. 186,918,
dafed March 18, 1873.

INPROVEMENT IN JET-CONDENSERN FOR
STEAN-ENGINEN,
To allwhom {6 may concern:

Be it known that I Joux Hovrr, of Springtown, in the County
of Bucks and State of Pennsvivania, have invented certain further
Bnprovements in the Self-Clearing Jet-Condenser for Steam-En-
gines, of which the following s a specifieation s

My invention especially velates to the construction and arrange-
ment of certain improved devices, hereinafter deseribed and set
forth, for operating the valves of the sell~clearing jet-condenser
for which Lettevs Patent Noo 131251 were granted to me, dated
September 17, 1872, the ohject of my present invention heing the
production and application of more simple, inexpensive, effective,
and aecurately-working devices {or operating the valves of said
condenser,

Figure | s a vertical sectional shide view of the self~clearing
jet-candenser embodying my present invention. Pl 2 s an end
elevation of the s, presenting in front the main deivinu-shaft
of the condenser-valves.

The bottom valve B, water-jet valve ¢
constructed and arranged to he opers
to the condensing-chamber A, substantially ax described in my
sadd patent No, 1313501 hut the deviees for giving the required
motions to said valves are quite different in construction, areange-
nient, and application from those set forth and deseribed in said
patent, The closing of valve B ix effected by means of a cam, 1,
which is adjustably seeured on a hovizontallv-aveansed shalt, I,
so that the Tall or conves edge of said cam will, during the rotary
wotion of the shalt, pmimhr ally depress: the swinging end ut i
hovizoutally-arraneed e, G which s adjust: dn\ connectel |
the vertical stem of waid valve Boand to avn G Dy
Tovizontatlv-arranzed lever, H, and connecting
477, thus closing
(1]

and top valve D are
ted pertodically i relation

vV omeans ()[ @
rods and Hinks 47
saitl valve by a positive motion. The opening
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of sald valve B is produced by its gravitation in connection with
that of’ the water of condensation in the condensing-chamber A
and the pressure or impetus of the first portion of the puff’ of
steam entering the chamber, when, by the continual rotary
motion of the shaft ¥, the straight or recessed edge of the cam
s passed over the depressed end ol the arm Gy and thus permits
the latter to rise, and conscquently allow the valve B to open
downward, and let the water and alr contained in the condensing-
chamber A pass out with the first portion of the puff’ of steam
entering the said chamber.  The water-jet valve € 1s operated by
means of a wrist-pin fixed in the adjustable disk-plate T (which
is secured to a face-plate, /7) by means of slots and set-serews ¢/
74/, which face-plate is permancently fixed on the [ront end of
shaft I in the usual well-known manner.  An adjustable horizon-
tally-arranged rod, K, and two vertically-arranged arms; L 17,
fixed in opposite directions {one upward and the other downward)
on the respective ends of a rock-shaft, 77, connect the said wrist-
pin of the plate T with the said valve € hy a joint, ¢/, and thus
together alternately open and close the said water-jet valve by
positive motions during the rotary motion of the shaft . The
top valve D is periodically held down in ity closed position upon
the condensing-chamber A by means of a cam, M, which 1s fixed
upon one end of & rock-shaft, N, the erank 27 of which is operated
by a erank, /77, on the shaft F, through an adjustable connecting-
rod, O, the said cam M being in contact with the nppoer side of a
lever, P, which is kept in contact with the said cam M by means
of a small spiral spring, p/, pressing continually upward against
said lever . As the cam is vibrated it periodically presses the
lever P downward upon the stem ¢ of the valve D, and thus
holds the valve firmly closed upon the condensing-chamber A
when the latter requires to he closed, and afterward rising allows
the said valve to be opened by any excess of pressure of steam
above that of the atmospheve, which may be in the condensing-
chamber A| the said escaping steam passing to the furnace-
chimney (not shown) through the escape-chamber and pipe Q.
Explaining the operation of my invention, I will suppose the
piston of a vertical steam-cylinder to be near the top of the
cylinder, and that the high-pressure exhaust steam has heen dis-
charged from beneath the piston through the outlet-valves B and
D of the condensing-chamber A, together with the water of con-
densation and acenmulated air thercin, as will hereinafter he
explained.  The cold-water jet-valve (! hag just heen opened, as
represented in Fig. 1, and throws a copious jet of cold water into
the condensing-chamber A, and thus produces the desired vacuwm
bencath the piston of the steam-eylinder (not shown)—which
communicates with the eondensing-chamber A through the pipe
5
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«’—while the said piston is traveling on its way downward ; hut
beforve the piston reaches the hottom of the cylinder the cold-
water jet-valve C Is closed, and the top valve D is held down
firmly by the pressure of the cam M on the lever Py oand the
hottom valve B3) being now relieved from the pressure of the cam
X, is free to drop open as soon as the vacuum ix destroyed in the
condensing-chamber A by the first part of the next puff of the
exhaust stean rushing from the upper end of the cylinder through
the said pipe @’ into the condensing-chamber A, and driving the
rater of condensation and accumulated air down through the
valve Binto the hot well R below, and, ymmediately after the
rater and alr have thus been discharged from the condensing-
chamber A, the said valve B is again closed, as hefore, and the
top valve D, being immediately relicved from the pressure of the
cam M, is free to be raised by any excess of its pressure above
that of the atmosphere, and thus allow the said steam to escape
into the chamber and pipe Q, and thence into the furnace-chimney,
which latter prevents any cold air from striking back into the
chamber or pipe Q.

It will be seen that the devices hercinbefore described and
shown in the drawing for operating the several valves B € D are
much more simple and inexpensive of construction and applica-
tion than the respective deviees for the sume purposes set forth
in my said Letters Patent No. 131,351, and that they will he
more effective and accurate for accomplishing their respective
purposes, and less liable to derangement in use.

L claim as my invention—

1. The eun K, swinging wrn G, and lever I, in combination
with the valve B, the said parts being constructed and arranged
to operate together substantially as and for the purpose hercin-
before set forth and desoribed.

2. The adjustable wrist-pin disk-plate T and face-plate f” on the
shaft T, the adjustable connecting-rod K, and the rock-shaft 77
and arms L and L7, in combination with the watev-jet valve
the said parts heing constructed and arranged to operate together
substantially as and for the purpose hereinbefore set forth and
described.

3. The erank 77 on the shaft F, the adjustable connecting-rod
O and rock-shaft N, cun M, lever P, and spring p/, in combina-
tion with the valve D, the sald parts heing constructed and
arranged to oporate together substantially as and for the purpose
hereinbefore set forth and deseribed.

JOIIN 1HOUPT,

Witnesses:

Brxr, Morisox
W, 1L Morigos,
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No. 15,

Specification forming part of Letters Patent No. 144,203,
dated November 4, 18783 : application filed August 2, 1873.

IMPROVEMENT IN CONDENSING-APPARATUS FOR
MARINE STEAM-ENGINES.

To «ll whom it may concern :

Be it known that L, Jony Hover, of Springtown, in the County
of Bucks and State of Pennsylvania, have invented certain lm-
provements in Condensing-Apparatus for Marvine Steam-Eugines,
of which the following is a specification :

The first part of my Invention relates to the combination of a
refrigerator with an ordinary jet-condenser in such a manner
that while cold sca-water 1s used in condensing the exhaust steam
of the engine the sald sea-water is prevented from mingling there-
with, and all the water within the condenser is discharged there-
from, entirely fre<h or free from any saline wmatter, for using
over and over again in the steam-gencrator, and in the jet-
sprinkler of the said condenser.

Another part of my invention relates to the combination, with
the xaid combined jet-condenser and refrigerator, of a dividing-
valve chamber, and a pharality of surface condensers having self-
closing check-valves, and being connected with an air-pump in
sueh & manner that, as soon as the puff of high-jpressure exhaust
steam has passed through the dividing-chamber toward the sur-
fuce condensers, by raising the self-closing valve in said chamber
an inlet-valve, hetween the chamber and condenser, operated by
the cngine, suddenly opens to the remnant of steam, which, ex-
panding, enters the vacuum produced and supported by the con-
stantly-running jet-spray in the condenser, and thus the required
racuwm before the piston of the steam-cylinder is produced.
The larger portion of the puff of exhaust high steam having
previously passed through the now closed check-valve into the
sarface condensers is ultimately condensed therein hy cold sea-
water, without mingling therewith, and the succeeding puffs of
high steam, aided Ly the exhausting action of an air-pumyp, drive

67




68 NO. 15.—IMPROVEMENT IN CONDENSING-APPARATUY,

any contained steam and air _{'01'\':11‘41 through suitable check.
valves, which immediately  afterward close znn! prevent any
return of the stewm or air, while the water of mnnlm\,\:ltion,
free from any saline matter, passes into the hot well and veser
voir for .~’111>\~;(s<1ucnt use, over and over again, in t]l.(‘, Jet-condenser
and steanm-generator in the sane manner: the said surface con-
densers ave, therefore, partially self-clearing in their operation,

Figure L is a vertical section of the jet-condenser and refrig.
erator in eonneetion with the steam-cylinder, pump, hot well, angd
reservoir, with short portions of the entrance and exit-pipes for
cold seawater of vefrigerator.  Fig. 2 is a vertical section of the
same parts that are shown in Fig. 1, and of the dividing-valve
chamber communicating with the jet-condenser and the pipe
Teading to the surface condensers, and =howing. also, the an
pu]np(u()nncctod to the reservoir for hot water,  Figo 3 is a ve
tieal scetion of the several surface condensers and a stean
expander and cooler, connected together Ly pipes for supply-
ing cold sea~water for condensing the steam, and pipes Ipr con-
veying the fresh water of condensation to the reservoir, and
showing also the pipe and valves of a civeulating-pump, which
is not shown. Tig. 4 is a plan view, showing the relative av
rangenment of the several parts shown in Fies. 1, 2, and 3. Fig,
5 is an enlarged central section of one of the cold-water con
densing-tubes, and sections of the tube-plates, and fastening of Bl
the same in the surface condenser, which 15 provided with straichi
tubes.  TFig. 6 is a plan view of the steadying-rings of the tube
plates of the surface condenser, which has the plurality of
spivally-coiled steam-tubes therein.  Fig. 7 is a vertical scetion
of Fig. 6 and the tube-fastenings.

Referring to Yig. 1, A is the jet-condenser; B, the refrig
erator; G, the steam-cylinder of the engine: D, the hot well for
supplying the steam-generator (not shown): &, the air-puinp for
elevating the water discharged from the jet-condenser A to the
hot well D5 T, the hot-water reservoir: and f7, a ** primer.” 1o
fill up the reservoir should there be a deficieney of fresh water
therein for starting the engine, the sald primer to he sup
plied with fresh water by the condensation of steamn generated
by a supplementary steam-generator and furnace (not shown).

Referring to Tig. 2, the =ame parts referred to ahove will he
seen, with the addition of the dividing-valve chamber G and its
ralves in communication with the jet-condenser A and stean-
cylinder C, and with the addition alzo of the aiv-pump 1.

Referring to Fig. 3, [ is a capacious surface condenser, contain-
ing numerous straight condensing-water tubes 4 4. pussing
through an inclosing steam-space within the said condenser L
which communieates, through a pipe, P, with the dividing-valve
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chamber (i (see Fig. 4), and, through a check-valve, ¢/, with the
gean-<pace in the steam expander and cooler K, which, through
pipe &7, communicates with the upper and Tower steam-spaces in
the ends, respectively, of the surfice condenser L, through a
plurality of spirally-coiled stewm-pipes, £/, /7, and 7777, which
commnunicate with anothier surface condenser, M, which, being
the final condenxer, I name *save-all”? It contains o spirally-
coiled xteam-tube, 7, hetween two end spaces which comnunicate
with pump H through pipe s (See Fig. 4) N is a cold-water
supply-pipe, which is intended to communicate, through one side
of the ship, with the sea, and through branch-pipes @/ w7 "’
g, with the condensing-water tuhes and spaces, respectively, of
fhe surface condensers K LM, and eireulation of said cold
ssea-water upward through the said condensers, and finally over-
hoaril—produced by means of any suitahle doable-acting elreu-
lting-prp (not <hown}, connecting with the valve-chambers
¢/ o’ and with the condensing-water spaces of the sarface con-
fensers.  Q is a horizontally-arranced conduit-pipe, which, by
peans of hranches 5 5 6 7 8, veceives the {resh water of con-
densation from the surface condensers, and esnveys it to the
air-prnp 1, whereby it, with wharever air it contains. is lifted
ap nto the rescrvoir 1Y from which the air escapes through
ppe 11
Referving to Fig. 4, the letters thereon indieate the same parts
referred to by like letters in tho figures just deseribed.  The
sondenser A (see Fig. 1) s an ovdinary jet-condenser, surrounded
by a cold-water case, «, through which cold sea-water is in-
tended to pass upward continually.  The refricerator Bis a case
wontaining a plurality of spivally-coiled tubes, 4707, for supplying
cold fresh water to the jet-sprinklev @7, The cold sea-water
is intended to be drawn from the sea hy means of any suitable
dgreulating-pamp (not shown) attached to the refrigerator and to
the cold-water space around the condenser by menns of suitable
conduaits 177 58, so that the sald cold sea-water will he constantly
flowing upward through the said refrigerator-case, and through
the space «/ of the condenser, to the civeulating-pump, and
thenee overboard, thus cooling down the hot fresh water eoming
from the reservoir ¥, and serving also the two-fold purpoxe of
sapplying eold sea-water to cool the jetsprinkler «/” and the
space «” of the condenser. The water of condensation. together
with the condensing water in the condenser A, passes, by aravi-
tation, down through a check-valve, @8, into a receiver, af, from
whenee it is (orced upward, by the air-pump B, into the hot well
D, frorn whieh Tatter the stean-generator (not shown) is supplied
with fresh water.  Any deficiency of the sapply of fresh water
in the yeservoir F, at the starting of the engine, is intended to be
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.;n‘])plield tjrmn. the ‘])rimer 17, the «ald pri.mcr to he kept.supplied
ivomeans of a Tmztll supplementary furnace and hoiler (not
shown) ca]mbh‘s of ;_(fnﬂtl'uting enongh steam to be condensed for
the purpose of making up any deficiency of fresh water which
say eseape from leaking or otherwise, the condensation heing
1*{1«5(:‘[0(1 \_)y discharging t}m stewmn from said supplementary hoiler
directly into the condensing-apparatins, and from thence by suita-
ble connecting-pipes and stop-cocks, into the primer 7 b§ nmeans
of the aiv-pump K. The said supplementary hoiler may also
afford steam enoungh to work a donkey-engine, and the exhanst
stewm thereof condensed to supply fresh water for the steam-
generator of the main engine when the latter is not at work or
stopped for repuirs.

The parts constituting the apparatus shown in Iig. 1, and just
fully deseribed, are sufficient for steamers of the smaller ¢lass,
bt for steamers of the larger class, which afford ample room or
space for the addition of a plurality of large surface condensers
T eonstruet and apply the Jatter, substantially as shown in Fi?_s;
2.3 and 4.

The upper end of the jet-condenser A is provided with a com-
municating-chamber, G, and valves ¢ and g7/, whereby the
exhaust high sicam from the steam-cylinder ' ix divided or
separated into two parts, the larger portion of the puff’ of steam
passing up through the self-closing cheelk-valve g7/, and onward,
through a pipe, P, toward the surface condensers T K L M, and
immediately afterward the valve gy is suddenly opened to the
vacuum maintained in the jet-condenser by the constant dis-
charge of cold fresh water from the jet-sprinkler, as hefove
stated, and thus the vacuum hefore the piston is produced, as
required, by the expansion and condensation of the smaller por-
tion or remmant of the puff of steam ; and immediately hefore
the next puff of exhaust hizh steam is discharged from the cyl-
inder the valve g7 closes, the water of condensation, together with
the condensing water, passing ultimately to the hot well D or
reservoir F, as before described.  The pipe for conducting fresh
water to the primer f” is intended to communicate with the pipe
12, which connects the reservoir T to the hot well D, each heing
also provided with a stop-cock, 14, to control the direction of the
said water foreed upward by the air-pump K.

The valves ¢ and ¢’/ are respectively constructed, arranzed
and operated as follows, vizn.: The check-valve g7/ is seif-closing,
and has a short up-and-down motion, the first heing produced by
the puff of steam from the cylinder € entering the chamber (i,
and the second or downward motion by ity gravitation toward
the condenser A the instant that the valve ¢ opens to the vacnum
in the said condenser. The valve ¢” is caused to open and close
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communication between the chamber G oand the condenser A hy
sliding motions produced by means of a rotating cog-wheel, R,
in gear with a pinion, 8, which latter has exactly hall the num-
ber of tecth or cogs contained in the wheel R, and is fixed on a
erank-shaft, T, the arm #7 of which oscillates a cross-arm, U, on
the end of a rock-shaft, V. The lower end of the arm U ix con-
nected by an adjustable rod, W (see Fig. 4), to a governor-valve,
10, in the steam-tube m’, Fig. 3, which enters the *save-all”
condenser M, and is operated, as will he hercinafter explained,
to prevent the impulse of the puff of steam from passing into the
<aid save-ail M oor blowing through the same, so ax to drive out
any steam that may have reached the latter and remained uncon-
densed therein,  The upper end of the said oross-arm U, ¥ig. 4,
ix connected to the arm (7 of the crank-shaft 'T': and rock-shaft
V, which has the armn U, has another arm, I, which is slightly
curved, and during one direction of the rocking motion of the
shalt V osuddenly and rapidly presses hackward a fever, 2, which
ix of" the second ovder, and connected by an adjustable vod to the
sliding valve ¢/, and thus suddenly closes the said valve, and,
receding, the lever 2 as suddenly opens the valve, the lever heing
caused to follow closely the arm 1 by the force of a spring, 3.

The operation of the parts just deseribed in connection with
the chamber G, condenser A, and steam-cylinder C, will he un-
derstood by the following explanation: Suppose the piston of
the steam-cylinder C to be moving in its upward course, and has
arrived near z in the npper end of the cylinder. The cut-off
slide-valve ¢ has now just commenced c¢losing the communica-
tion hetween the sald steam-cylinder and the small jet-condenser
A, and by the time the sald piston reaches z the communication
will be entirely cut off; and hy the time the said piston reaches
2 @ the main portion of the puif of the exhaust high steam com-
ing from the eylinder C has raised the check-valve ¢/ on its way
through the chamber G toward the surface condensers communi-
cating therewith: and by the time the piston on its returning
course has reached z the valve ¢/ suddenly opens and allows the
small vemnant of steam to expand, in consequence of the vacaum
maintained in the condenser A by the constant action of the jet-
sprinkler «” therein, and the consequent closing down of the
check-valve 477, thus producing the reruired vacuum before the
piston as it s about to return to the opposite end of the cylin-
der, when the sane conditions ave produced in like manner and
effect: and in hoth cases the water of condensation and the con-
densing water in the condenser A pass down into the recelver o,
from whenee it s elevated by the action of the air-pup B into
the hot well D, as hefore stated.

On the top of the chamber G there is a safety-valyve, g7,
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which can he readily adjusted to any predetermined pressure of
steam in the chamber Gy if desirable,

1 will now proceed to deserihe the Hlll'f‘:U‘(!-(‘,l)nll(‘,llh‘ill‘g‘ appa-
rarus, invented for the purpose of saving as much as possible of
the fresh water of condensation of the steam, for supplying the
steam-gencerators of the largest class of marine steamers with the
same.

The surface condenser T is a eapacious chamber contaiuing nu-
merous straight cold-water tubes, 4 4, =ecured steam-tight in
tube-plates, which divide the chamber into two water-spaces, 77
#77, and o stean-space, 777, hetween the water-spaces.  Steam
which has puffed through the check-valve g7 passes through the
pipe I nto the steam-xpace 2777 in 1, where it s partly condensed
by the cold-water tubes 4 4, and the water of condensation con-
veyed down through the tubes 5 5 into a horizontal condnit-pipe,
Q, which Teads to the aiv-pump 11 while the uncondensed steam
and air, under the impulse of the pufl) pass onward through the
self=closing check-valve 77 into the expander and cooler K| the
said check-valve 77 closing, and thag preventing any retwn of
the passed steam or aiv. The condensing water is deawn, by the
exhaustive action of a civeulating-pumyp (not shownj, from the
sea, through a large pipe. N, which is intended to enter the sca
throueh a suitable part of the =ide of the ship, and open into the
water-space 777 of the condenser Iy the said sea-water then pass-
ing upward throngh the tubes 4 4 into the space ©77 thereat, and
onward through pipes o and o7, and overhoard through the cireu-
lating-pump before referred to.

The manner of securing the tubes 4 4 in the tube-plates of
condenser I is more clearly shown in Fig. 5: und, therefore, ve-
ferring to said figure, 15 15 ave flanges around near the screw-cut
ends of each tuhe 4, and 16 16 16 16 wre flances around the tube-
holes in the two respective tube-plates, which leave flat sarfaces
between the flanges and hole for the bearings of respective
packing-rings, which are compressed steam-tivht by the flanges
15 15 of the said tube on one side of the plate, and by flanged
serew-nuts 17 scvewed firmly against the packing, and thus not
only producing steam-ticht joints between the ends of the tubes
and the end plates 13 13, but providing, hy means of the clastic
packing-rings, for the usual expansion and contraction of the
tubes from changes in their temperarnre. The lower tube-plate
is secured steam-ticht, in the usual wmanner, hetween the flanges
17 and 18 of the Tower portion of the condenser I {(xee Fiu. 3);
and the upper plate 13 is secared, movably, steam-ticht by means
of draw-bolts 19 14, whereby the flange of a packing jawe-ring,
21, s drawn down upon a packing. 20, which is applied around
between the flanged rim of the said tube-plate and the nner side

L
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of the wall of th('. condenser, so as to cause the said packing to
he pressel xteam-tight against the latter.  The eap 22 of the von-
denser 1 1s holted down water-tight upon the flanged upper edge
of the wall of the condenser, in the uwsual manner. The ox-
pmnlor and cooler K is a capacious surface condenser, consisting
of an inner chamber, without any tubes within it, inclosed by
another chamber, 77, which leaves a eold sea-water space, 0,
around and above the said inner chamber, through which space
the cold water passes upward {rom supply-pipe N through pipe e’
and thenee outward through pipes o wnd o7 to the ci]‘culutiny_‘i
pump before named.  The pufl” of exhaust high stean, passing
through valve @7, enters, and, expanding in the inner chamber of
K, becomes rapidly cooled in conscyuence, and the water of con-
densation passes down through pipe € into pipe Q, and thenee to
the atr-pumyp T, while the steam and air remaining, as such, are
driven, by the impulse of the pufl’ through 47 and o check-valve
at 777, into the upper end of condenser L. The condenser L is
a capacious chamber, in which o plurality of spirally-coiled steam-
tabes, 7 1770777, are secured, in a stea-tight manner, in two
tube-plates, 25 24, which are sccured steam-tight between the
flanged edges of the ends of the body and the closing cap and
hottom, vespectively of the condenser, and thus divide the whole
interior of the condenser into two shallow end spaces, 25 26, and
a large middle space, 27, (See Fig. 3.) There are three series of
concentrically-arranged spral coils, 2 777 77, in the wmiddle
space 27, the open serew-cut ends of which project through the
said tube-plates respectively, and are sceured in the lower plate
24 hy means of flanges around on the tubes, and screw-nuts on
the projecting ends, with clastic-packing washers hetween them ;
and in the upper plate 23 substantially in the sanic manner, ex-
cepting that, in order to facilttate the application or withdrawal
of ecither of the concentric xevies of tubes, and especially to hold
them in proper refation to the holes in the upper tube-plate, when
the sume ix not in place, I apply three concentrie interlapping
plates, 29 30 31 (sce Figs. 6 and 7), directly over or upon the
flanges around the upper ends of the tubes ¥ 77 1777, the holes
in said interlapping plates corresponding with the holes in the
tube-plate 23, the lower elastic washer being placed hetween the
coneentrie interlapping plates and the end plate 23, so that, when
the serew-nuts are tichtened, the tubes 77777 777 will he sceured
steam-tight in their vespoctive plates 23 24, There ave four of
the tubes 2 in the outer series, four, 777, in the next series, and
two, [/7/, in the central serics, as represented in Fig. 6. and the
eoils of the outer series ave pitched to run the water of conden-
sation down in the same divection, either to the right or Teft, as
that in which the central series runs it while the series hetween
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t!m outer ‘:mtl the (f«&llpl'le scyi(%»‘ are pitched to run it in an oppo-
site divection ; the object belng to prevent any civeular confinu-
ous motion in the c(’)(‘)hng water .thmugh which the several series
of the tubex puss. The water of condensation in the spiral tubes
runs down into space 26, thenee through tube 7 into pipe Q, and
onward to the abv-pump 11, while the remaining stcam and air
ax xuch, In the said spiral tubes, pass upward through the hranch-
pipe e’ and its regulating cock Y, and the governor-valve 10
therein, Into the upper end of the spivally-coiled steam-tabe m’”
in the save-all condenser M the cold condensing water passing
ﬁ;(/))}l the supply-pipe N up through M, and thenee through pil»z
o’ and onward to the circulating-pump; while water of con-
densation—if any steam or aqueous vapor shall have reached the
said save-all condenser M—passes down through pipe 8 into con-
duit €, and thence to the air-pump 1L )

The check-valves 47 ¢7 ¢/, in the pipe Q, operate synchronously
with the check-valves of the respective surface condensers, by
vielding to the force of the pudf of exhaust high steam, and in-
mediately afterward closing, and thus preventing any return of
either air, steam, vapor, or water of condensation which may
have passed through the xame; and the closing of the governor-
valve 10 (bhy means of the devices which conneet it with the
movements of the sliding valve ¢7 in the chamber G, as before
described) on the crossing of the shide-valve in the chamber GG,
prevents the force of the puff of exhaust high steam from driv-
ing the steam or vapor, as such, through the save-all condenser
M, and then, immediately afterward, opening gradually, the
steam or vapor passes into the condenser M and is condensed to
water.  Thus the surface condensers I K L M, with their respec-
tive valves, operate together to effect the same result; 4. e, the

preservation of all the fresh water of comdensation that may be
obtainable from the exhaust high steam of a marine engine.

In regard to the refrigerator B, whereby the warm fresh water
of condensation coming from the hot well or reservoir is refrie-
erated or cooled down for the jet-sprinkler ¢’/ in A, it is intended
that the said refrigerator he constructed of any size, form, and
numher of tubes thevein, that may be required to produce the
refrigerating effest upon the warm fresh water passing throngh
it, in steamers of the largest class, which require that a propor-
tionately larger ammount of cold fresh water bo used in the jot-
condenser to produce the vacuum required before the piston of
the engine.

In the medium ¢lass of marine steamers the surface condenser
L may he detached, and the save-all condenser M attached di-
reetly to the condenser K, in applying the apparatus to a maring
steamer.

-
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1 claim as my invention—

1. The combination, with a jet-condenser, A, of the refrig-
erator B, the reservoivs Fand /7 the hot well D, and the pun\l'p
E. the said parts being constructed and arranged together suh-
stantially as and for the purpose hercinbefore set forth and
described.

9. The dividing-valve chamber G, with its dividing-valves g
and ¢/, in_combination with the jet-condenser A, relviverator
B. hot well D, sarface condenser I, expander and cooler K., sur-
face condenser 1., save-all condenser M, air-pump 11, the g()vdrnol‘-
ralve 00 the sell-closing valve ¢/, and the cheek-valves ¢/ ¢/ in
the pipe Q, the =aid parts being arranged to operate together
substantially as set forth, for the purpose of saving all the fresh
water of condensation, for using over and over again in the jot-
condenser A and the steam-generator of « marine-engine, as de-
seribed. ]

JOHN HOUPT.
Witnesses :
Bexs. Morisox,
W, 1L Morisoy.
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Specification forming part of Letters Patent No. 150,959,
dated May 79, 1874.

IMPROVEMENT IN SURFACE-CONDENSERS OR
REFRIGERATORS FOR MARINE STEAN-
ENGINES.

To all wchom 50 may concerie:

Beit known that 1, Jous Torer, of Springtown, in the County
of Bucks and State of Pennsylvania, have invented an Improved
Surfuce-Condenser or Refrigerator for Marine Stean-Engines, of
which the following is a specification :

The object of my invention is to produce a more rapid and
effective conling-down of the fresl water from the hot well, at any
point of its passage from said well to the jet-condenser of the @i-
gine, in order that the said fresh water may be used over and over
again for condensine the exhaust steam ax it reaches the eid con-
denser: and my invention consists in the peculiar construction of
the sartace-condensers or refrigerators, as will he fully deseribetl
with veference to the accompanying drawings: in which

Fignre 1ix a vertical central scetion of the surface-condenser
or refrizerator, arranged hetween the hot well and the joc-con-
denser, and in communication with hoth, and also in cowheetion
with the dircalating-pump, wherehy cold sea-water is drawn out
of the suid relvigerator and disehavged overboard.

Figure 2 is a hovizontal section of the surfuce-condenser or
vefrigerator shown in ¥ig, 1.

Figure 3 ix an enlarged seotional vepresentation of the mode of
fastening the ends of the spirad tubes in the end plates of the sur-
face-condenser ov vefvigerator shown in Fig. |,

In Fig. I the hot well B is represented as being connceted
with the aiv-pump € (throush an infermediate reservoir, or hot
well, B7) arsome distnce from the vefrigerator A, for the purpose
ol showing it morve distinetly s butitis intended that the said pump
C,and the hot well B, shall he close to the reservoir B, or that
the hot well be made large enough to serve as hoth reservoir and
hot well. D iy the jet-condenser, 1 the cireulating pumyp, and ¥
the steam-cylinder of the engine. i '

The surface-condenser or relvicerator A consiste of o Iarge
cylindrical case, containing numerous spival tubes, o/ o/, secured
thcrcinﬁin a water-tight manner, as will he immediately described
76




— #OR—

MARINE STEAM-ENGINGS .

H-WATER JET-IONDENSER







NOO LG —IMPROVED SURFACE-CONDENSER. I
herein, .:l,ml communicating at their upper ends with a sinele pipe.
a7 which enters the vexervoir B7, and at their lower ends with a
single pipe, o which enters as a jotssprivkler, o) into the jet-con-
denser D, ’

The spiral tubes o« ave cach made of very thin sheet-copper, or
other suitable sheet wmetal, and their upper and lower ends, re-
spectively, lelt strateht, and then inserted and soldered fast and
waler-tight. in juxtaposition with a covresponding kngitudinal
hole, wtyin w casting, @, of hrass, or other snitabie metal,  (See
Fie, 3.0 This custing (%) has a exlindreical Bange, 6, around the
end which receives the spiral tube !, and a square or hexagonal
stem 7. the outer end of which is made oylindrical and serew-ent
to it a serew-nat, 8, wherehy the said casting o« can he drawn so
ax to Dring its flange o boar ughtly against an clastic packing
hetween it and the thick hrss-end plate 9, which forms its ve-
spective end of the surface-condenser case s thus making @ water-
ticht joint thereat, The said plate 9 s cast with nUNerous suare
or hexngeonul holes corvesponding with the diumeters of the cust-
ingx @, respectively, and adso, with surroanding (langes 11, on
the inner sides of the plates 9 90 corvesponding in diameters with
the flanwes 6, for the parpose of preventing the clastic packings 10
from being expanded in their vespective diameters.

By this simple mode of fastening the ends of the spiral tubes
o’ to the upper and to the lower plates B of the surface-condenser
or refrigerator A, a perfectly tight and seeure joint will he pro-
dueed with fucility thereat. and the tubes o/ heing of very thin
sheet metal, and ol spival form. there will be no iability to ¢
split in rightening ap the drawing serew-nues, nor from changes
i the temperatnre by contact with the hot and eold water.

Cold water from the sea is inivodneed into the caxe of the sur-
face-condenser or refvizerator AL through the side of the ship—
ax indicated Ly the dotted Tnes of Fig, 2—the said sea-water
entering A at 12 120 frome the supplyv-pipes, which are intended
to he inw horizontal plane, below the surface ol the sea. at about
the depth of the said condenser oy vefvigerator, or so that the
wpper end of A will he nearly in the same hovizontal plane as the
surfuce of the sea: and consequently the cireniating-pump ¥
will not require the power for working it 1o he mueh above or
areater than will he requived to overcome friction, and lift the
water deawn therehy from the said condenser or vefvigerator,
from a greater (l\‘]itll' than the outlet openiug 13, near the top of
the Tatter. and 1o discharee the said water overboard.

Opposite to cach of the inlet openings 12 12, for the entrance
ol the eald seaswater into A, there ix lixed a curved detleetor, T4,
which ix perforated, and seewred in place by means of two posts,
15 150 the sabd deflectors heing arranged, respeetively, so ax to
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leave an open spaee between one <tde-odoe of the <ame and e

‘ vomay he maindy dFrected
ey fione the ontler oneving 150 and also cenerdty i
the sone time, ansony the rahes 7 for

of the cases so thar te enterivg <ea-wa

sedd. al
the parpose of nore
. ! .

camnthy and etfecinatly conling them,

e hot Bresh warer pavsses o the reservoir B2 by rravitaii

dawn throueh oit the spiiad tabes o o and thenee dironeh

o the jetspreader o7 from whitelr it ssiaes s copious jetspray
of cold fresh water, into e swevounded el ber of the sald joi-
condenser D The hot water of condensation. rooether wish 1he
condensing sprayv-warer, then pass to dhe airpaing C0which awain
discharees the smne nto the hot well B owhieh conmmunicates Ji-
rectly with the veservor 70 and thus the same fresh water s
wsed over and over seenin i the eosnden=er DOwithout wmineline
with any saline water wharever, ‘

FEowill be understood. without any further deseviption, that,
as the surince-condenser or vefrigeraior A is wrrnneed hetween
or in nmediate connection with the hot freshowaer viservobe
B and the jet-condenser Dyoaund also v near communication
with the sen, throush the crendating=-purap oo compuraiively
wneh smadler space will be vequived inthe <hip for locaving wand
securing the siine s that mueh fess expense with be inearred T con-
fecting the said sorfaec-condenser or ref; vator A to the hot
witer reservoir B oand o the jet-condenser DU hecause ol tie
fesser Teneth of the conmunicating prpes S dhe pneposes s and that
the powerfol vefdgerating chavnerer of & will vender it fndiv -
eruate to the purpose intended, especiathy in view of the Taer that
che spival mihes o o7 e to he made of very thin <heet metal,
andd therefre hest =aited B the vapid sransmission of the cooling
sffecet 6f the cold seaswarer fo the fresh warer passing through the
sl tubes o7 o7,

Ie wiil also he scen that the construetion of the surfuee-on-
denser or rernton AL u\lwvizlll‘\ i resard to the mode of <o
cuving the said splral tibes o7 o the endor oy sd boitom
plictex 90 of the snes will move eficerandly preveat Teaking :n}(l
cracking open of the rubes o tehtening ap the serew - nuts o in
ehatrees [Fom tenmnerature, than any other maode hererafore n=ed.

Pelaim asomy invention-—

The srihec-condenser or selvicerator AL constraetod of a pio-
radity of =pival tubes o/ open at hath endss and aemnged :}|1(|
secnred tnothe ensl or top el hottom plares of the contannne
cuse by nents of the eastines oo and sevowsns S0 set forth and
deseribed, for the purpose specified.

Witnesses: JOHN Hob P

Buxg, Monison,
Wi HL Monisox,
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