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IMPEOVBMENT IN SU'B.FAGE UONDENSERS

FREDERICK OBTLIEB OF WILLIAMSBURG N EW YORK
Lettera Patent Ne 60,042, dated November 27 1866

- SPEGIFIOATION .

TO ALL WHOM IT MAY CONCERN | | o _ o
' Be it known that I, FREDERICK ORTLIEB, of Wllllamebnrg, in the en:ﬂmtjr ef nge, and State ef New Yerk y
‘have invented certain new and useful improvements in Surface Condensers for Steam Englnee, of which the
following is & full, clear, and exact description, reference being had te the aeehmpanymg dramng, whlch ferme -
part of this specification, and in which~ | | S

Figure 1 represents an outside elevatlen of a eendeneer cenehrueted accerdmg te my mrentlen. o

- Figure 2, a plan of the same. | . R

_F1gure 3, a vertical section thereof, taken as indicated by the line 2 z m ﬁg 2 and
o Figure 4, a horizontal section at the line y v in fig. 1. | |
o | | - Like letters refer to Iike parts in all the figures. | | o . | :
- . - My invention relates to surface condensers, the advantages ef whwh in eteam engmee are well knewn Itﬁ .
- hewever has more immediate reference to that description of surface condensers Whlch use air ‘and water com-
hmed In such condensers it has before been proposed, by means of- a hlewer at top, to pass air areund the;;s .
pipes wh1eh conduct the water into the air chamber of the condenser. Sueh endeneers, too, have been made
‘double, with a centre pipe, and tubes eurreundmg it, to act in combination *mth a Wire-gauze top, and e.:haraherj o
beneath, and furthermore, with an air chamber or column, prerlded with valvee above and below, werkmg in
opposite directions, to discharge alternately any escaping air. But in such prekus eenetruetlen and mode of
operation practice has demonstrated that, among other defects, instead ofvthe spray action which it was deelgned_ o
‘to give the water within the tubes, the water and air have been so breught in. contact within' the central pipe,
‘they being first forced downward together into a lewer receiving chamber, that. frem thenee, 1netead ef the blast
distributing the water as purposed, the water, by its superior density, collected in the lower receiving ¢ chamber
and in course of time filled not only the central pipe but also the surreundmg tuhee, te the exeluemn of alr
v ‘and all spray action within the tubes. Another conspicuous defect was the arrangement of a check-valve in
g | reversed position near the foot of thé air column, thereby preventing the eseape ef heated air and ether gaeee o
L | which, in telling upon the eendeneer, detraeted from the pewer of the engine. Te ‘obviate these and other = -
et defects is the eb_]eet of my invention, which consists, firstly, in a direct dewnward applreatmn of the water ina =
- | - spray or mist and air combined within the tubes that effect eurfaee eendeueatlen, by empleylng . perferated
:' | plpe, or, preferahly, geries of such, mthm a chamber at the tep, in combination with an exterler hlew-plpe, L
prewded with tuyeres or nozzles epemng mte said chamber, and eervmg to make the hlaet act upon the water
as it issues in a spray from the perferated pipes, and causes the air and water to be pre_]eeted through a reticu-
lated eurfaee or screen—the water by its subdivision in the ehape of mlst—dlreet dewnwardly within the tuhes. |
And my invention further consists in the use of 'a delivery pipe, in dlreet eemmumeatmn with the Water-reeew-,
ing. chamber at the bottom ef the tubes and passing downwards' through 2 etuﬁng-bex, t0 . prevrde for the gen-
eral expansion of the interior pertlen of the eendeneer, which, by this eenstruetren, 19 euspended frem abeve.':
Likewise my invention consists in the arrangement of a double bott om to the eendenser, prerlded with epemngs
‘communicating with an exterior hollow jacket; and having attached to it a elreulatmtr ‘water-pipe, for action in .
combination with a spray eupply to the eendeneer at top, said hellew baee alee eervnw to stiffen. the bettem of
the eendenser And my invention ﬁnally eensrete in the appheatlen of one or In ere autematle ralves, cemm‘u-—'fj -

—_— _.-'-_—' _‘.'-. .-;..'.

- - aeeumulated gases, and to afford rehef at eemmeneement ef the hlewer g aetlen, S A I TR
W For the information of others whom it may concern, I will now preeeed to deserlbe my 1nventmn mth
referenee to the accompanying dramng, in Wwhich— S L - B
A represents the outer and « the inner shell of the eendeneer Ieavmg a water spaee, A’ between them,
and which is shown as. open at the top, where it eemmumcates with a ehamber H and by openings J, witha

h(}ll{}‘ﬁ" baee, B/, made up of i inner and outer plates B b. Cis the tep er erewn plate ef the eendenser Theee |

made te rest on pedestals, oT ethermse sultably eupperted D is the upper tuhe eheet whleh h&-a meunted en'_-: _
it a ring, d, of angle-iron, and between which and angle-iron eurreundmg the upper part ef the shell a aald-_-i--;-

tube sheet is bolted ard made to form an a1r-t1ght joint. Upon the ring & 1 is arrann'ed a screen, S. B is’ ‘the
lewer tube sheet, srmﬂarly or ethermee suitably secured and supported, hut ef Iese drameter than the mner
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shell @ of the outer water jacket. O is a central discharge air-pipe, extending by sectional eonstruction from

- the lower tube sheet E up through the body of the condenser, screen 8, and crown sheet C, where it may be
provided with a valve v. - £ are the tubes connecting the upper and lower sheets D and E. These tubes ¢ and
that portion of the central air-pipe O which they surround, and which, by the connegtion of its extension with
the crown sheet, assists in supporting the tubes ahd receiving chamber F, are of a homogeneous nature, so as
to expend and contract alike, thereby obviating undue strain or derangement To the lower tube sheet E, and
below it, is secured by eurreundmg angle-iron and rivets or bolts, also by stiffening. or stay-bolts G, a receiving-

chamber I, which has an opening in its bottom at the centre that is provided on the outside with a circylar

flange, g, rivetted to said chamber, and that has screwed into it a downward or outboard delivery pipe, X. Thle
delivery pipe is extended to pass through a sleeve, z, in the hollow base B’, and through a stuffing-box W, con-
nected therewith, and is provided with a regulating valve, V, to adjust the dischtarge of water from said pipe.
By this construction and arrangement the tubular body of the condenser; with the portion of the air discharge
pipe O passing therethrough, receiving chamber F, and water dehvery pipe X, are all, as it were, suspended
from above, and, by means of the stuffing-box W, every facility given in a etrelght line ‘or course for that con-
_traction and expansion of the tubular body which is 50 apt to strain and injure these parts, or disturb their
Joints and impair the vacuum in the condenser. M is a flanged pipe or sleeve, fitted within the water jacket A’,
preferably near the top of the condenser, and thr ‘ough which the exhaust steam 1s admitted to the condenser,

from whence, when condensed, it escapes by a flanged pipe or sleeve, M, in or through the base B’. By thus

introducing the steam above and allowing it to escape belrﬂw,r or 80 keeping at a dleta.nee apart the inlet and

outlet, the pumps for returning the condensed steam to the boiler are prevented from bemg filled with steam to
interfere with their operation. In the upper chamber H are:arranged any number or series.of circular perfo-

rated pipes P, through which water. flows from a supply pipe K, pr ovided with a regulating cock k. The water
s sprinkled or scattered as spray or rain from these perforated pipes P on to the screen S, and i3 projected -

therethrough and into the tubes ¢ by air issuing from & series of nozzles or tuyeres T opening into the upper
chamber H, and which are connected with'a circular pipe z that has air blown into it from s main pipe U by a
fan or other suitable blower. The water or spray thus projected by the blast through thie screen S is subdivided
or made to form a sort of. n:uet ha.vmg air combined with if, and, entermg the tubee t with. feree in a--down-
wardly direction, moistens their inside surfaces as eﬁ'eetuelly a8 1f the tubes were filled with water, This mist,
after heing driven threugh the tubes, falls into the recelving chamber F, where its watery pertlelee, then p;ir-

tially heated by the action of the exhaust steam on the outsides of the tubes, will settle at the bottom amd -

escape down the dehvery pipe: X, while the heated air contained in it will neturelly ascend and pass off up the
discharge pipe O. -Thus it will be seen that choking of the tubes with water, as in previous hydro-atmospheric
condensers, is ‘avoided. ‘N is an outside circulating pipe, provided with a reeuletlng cock 7, and connecting
the hollow. base B’ with an outside water supply, say with the-main pipe K. - This pipe, by its cock n, serves te
elreulete, in an adjustable manner, water, first through the hollow base B/, from thence through the openings J,

and upwerd through the water jacket A’, until reaehmg the top of the enrrIe-u on d, where it overflows on to .

the screen, and passing or being projected through which, it descends by the tubes into the receiving chamber F,
and finally escapes by the delivery pipe X. In this way may a constant circulation, at a uniform temperature,
be kept up througheut the whole envelope of the een&eneel and such, acting in condert with .the ‘spray supply
at the top and through the tubes, combines to. make most eﬁ'eetwe the condenser generally. . Pr ‘o)Jecting from
the upper tube sheei: D, and eemmumeetmg with the inside of the condenser is an eutemetle valve Q, or there
may be more of sueh plpee and ve}vee, the object of which is to prevent “back . pressure” in the condenser,
arising either from the expenemn of air or accumulation of gesee, and one important office of which is to give

relief Whlle etertme the engine and before the bloweér has attained its full effective force or speed..

By this, niy Impreved hydre-etmespherle eendeeeer, hlgh-pressure engmes may be cenverted into condens:
ing ones in localities where theré is a scarcity of water, air being effectually used in connection with the water.
The steam may be condensed by it into hot water at a temperature of 180°, and without using much if aiy
 more water than would otherwise be necessary to supply the boiler of such hwh-preeeure engine. The condensed
steam or hot water may be passed through a super-heater before retnrmng it. to the boiler, and by establishing
but a partial vacunm; the usnal eumbersome air and elreuletmg pumps are considerably reduced without affect-
ing or destroying the beneficial effect of surface condensation in keeping up a regular supply of distilled feed
water, to the preservetlen and safety of the beller, and, if preperlyr applied, economizing both power and fuel.

Having thus described my invention, and inasmuch as there is some snmlemy In 1ts "general construction
and function to that of J. P. F. Detrwhy, patented Auﬂ*uet 30, 1864, I hereby d1eele1m that par ticular invention.

What I claim as my invention, and desire to'secure by Letters Patent, is as follows: |

1. In hydro- etmeephene condensers, I claim the use of air and watér combined; when the same is intro-
-duced to the body af - the eendenser in the form of spray or mist injected directly downwards, in contradistine-
tion to an upward injection through the condensing tubes which form said body, subetentlelly as specified.

2. The combination of the eendensmg tubes ¢, air discharge pipe O, and reeewmﬂ' chamber F, with its
dehvery pipe X, said pipes O and X bemg arranged so as to effectually separate the air and water efter the
same have been injected or passed through the tubes, essentially as herein set forth. |

8. The combination of the upper chamber H, blast nozzles or tuyeres T, perforated pipe or plpes P end

gcreen S, with the condensing tubes ¢, arranged for action together, subetentlelly as specified.

4. The receiving chamber ¥, with its delivery pipe X, arranged to pass through a etuﬁing-bex W, in eem-.l

bination with the tubee t end alr pipe O, suspended from above, essentlelly as and for the purpose or purposes
hersin set forth .

uo,e:'z |




8. Tha cﬂmbma,tmn, mth devices, for prnduclng,ﬂ apray actmn of air and water combmed at the top of the
N condenser, and downwardly through the tubes ’bhereaf of a Water base B’ hollow Jacket A*" and clrcula.tmg pipe
T "N, substantially as specified. 3 | - 3 . : o
o - 6.-In combmatmn with & surface condenser, the arrangement, at or near the top thereof of one or more._'f -
F | automa.tlc relief or escape va.lves Q, operating essentla.lly as shown and deqcrlbed
| FRED ORTLIEB
Witnessea: |
SRR . - J. W. Coouss,
SR G, W. Reep.
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