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JESEE 3. THOMPSON, OF CHICAGO, ILLINOIS.

C@NBEJNSER.

O 4577, Bpceifleation of Letters Patent. Patented Aug. 1, 1911,
Application fled October 16, 1907, Serinl Me. 397,751 | |
To all whem 4% muy concern: : , 0f three horizontal diaphragms 6, 7, 8, and a

= M. Twompeson, | bottom 8. The compartment or chamber 2

tted States, residing at | 1s for the accommodation of any suitable fan

Uhicsgo, 1n the county of ook and State of | or exhauster 10 mounted upon a- vertical §0

5 iilnois, have invented certain new and use- | shaft 11 therein, driven from  the exterior

ful Improvements 1in Condensers, of which | in any suitable way, as by means of shaft

the Tollowing is a full, clear, and exact speci- | 12 and bevel gears 13, 14; the compartment

feation, | or chamber 3 receiving the steam or other
1his mnvention relates fo that clas of con- | fluid te be condensed through one or more 65

1¢ censers 1 which the steam or other fluid | inlet pipes 15, and the compartment. or

to be condensed is allowed to enter passages | chamber 5 receiving the water of condensa-

or tubses, against the outer walls or surfaces | tion from vertical tubes 16, whose ends are

oI which is maintained a heal sbsorbing | expanded in the heads or diaphragms 7, 8,

vapor, ald it has more especial veierence to | and thereby place the chambers 3 and 5 in 70
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that speciel of this class of condensers which | communication. The chamber or compart-
depenc wiolly upon the heat absorbing ac- | ment 4 is for the reception and expansion
tion oX agueous vapor, as contradistin--rof the aqueous vapor employed for absorb-
guished Irom vaper or alr carrying free | ingthe heat radiated by the surfaces or walls

8 ‘melstare. of the tube 16, and it receives its aqueous 75
20  “Omne of {he great dificulties in condensers | vapor from the bottom or lower end of the

5l
of this class has been (o produce aqueous | condenser through a multiplicity of thin
vapor in suficlent quantity to carry on the | tubes 17, whose ends are expanded in the bot-

condensing action without resuiting in pro- | tom plate S and head or diaphragm 8, there-
jecting superfinous water 1nio the tubes or | by placing the compariment o% chamber 4 in- 80

5 passages of the condenser anc thereby | commuunication - with the external atmos- -

drowning ine condensing or heat absorbing | phere through the bottom 8 of the con-
action of -tne aguecus vapor, | denser, and from which point the aqueous
The present mmvention is designed te-ob- | vapor is drawn by the fan or exhauster 10
viate this difficulty, and has Yor its primary | through a multipheity of vertical tubes 18 85
object to provide an improved and eflicient | having their ends expanded in the heads or
fgrm oi condenser of the described class | diaphragms 6, 7, thereby placing the ex-

in wilch the necessary nqueous vapor will | hauster chamber 2 in ecommumnication with

o generated without the presence of any ! the chaumber 4. - .

detrimental amount of free moisture in the The operation of the fan or exhauster 10 80
35 tubes or passages of the apparatus. produces a strong upward current of air

Another object of the invention is to pro- | through the tube 17, the compartment or
vide the tubes or steam passages with an im- | chamber 4, and the tubes 18, and expels the
proved exfertor formation that will greatly | same through the top of the condenser, hav- -

:}': ol
adad) | : . ) . v, ¥ . . . -
enhance thelr heat conducting properties. | Ing a suitable discharge flue 19, if desived, 95

4G With o view io the attainment of these | and in order that this current of air may
ends and the gccomplishment of certain | be converted inte agueous vapor before en-
other objects which will appear heveinafter, | tering the condenser, I lccate at the bottomn

the imvention consists in the features of nov- | of the condenser below the inlets to the tubes

city wihich will new be described with ref- | 17, some sultable means for producing a fine 100
the accompunying drawlng, and | spray or atomized quantity of water sufi-

5 erence to J o,
then move particularly pomted out 1 the | elent fo saturate the air passing through the
claims. | - . I tube 17, or any other suitable means for

In the sela drawings-—iigure 118 a verti- | causing the air to become luden with miols-
cal sechional view of 2 condenser embodying | ture without carrying any . appreciable 105

53 this imvention. Fig. 2 is an enlarged detail | amount of free water into the tubes may be!
horizendal section showing the arrangement | employed. A convenient and -efficient con-
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snid cross-sections of the forms of tubes em- | struction cousists of a multiplicity of hori-
piloyed. fig. 313 o plan view of the spray- | zontal pipes 20, closed at one end and cou-
18 PIns. | ' nected at the other end {0 a header or mani- 110
§ - 112 an upright shell wiach is divaded info | fold 21, which supplies all of the pipes 20
©oar compertments 2, 8, 4 and 5, by means | with the required amount of water fram any
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‘the broad terms.of the claims are Lomemem,

find its way into the bottom chamber 5

o - | 899,417

~suitable source of supply. Each of the pipes

20 1s provided at. suitable intervals with
nozzles or spraying roses 22, projecting up-
wardly under.the tubes 17 and adapted to
produce a fine spray or shower of water com-
pletely underlying the bottom of the com-
denser and through whieh the upward cur-
rents of ain en‘texmg the tubes 17 are comi-
pelled to vass and therefore become satu-

rated or laden with moisture, pmduunﬂ'
what is known as aqueous vapor. By this

method, however, it will be seen that the air

entering the tube 17 is free to take up or ab-

sorb all the moisture it can carry without
any appreciable amount of .the water being
carried along with it into the condenser, and
any small amount that shoula eyter the
lower ends of .the tubes 17 will be free to
gravitate or run back as soon as the accu-

mulation :;heleo:t bhecomes considerable or

too heavy to be supported by the air cur-

rents, whereas, 1T the tubes were hiorizontal,
the water would accumnulate thereimn and be
drawn eventually through the condenser.
This surplus water and “the water falling
from the spmymﬂ* nozzles may be caught in
any suitable drip pan 23. .

Kach of the tube&a 16 1s pr ovided through-
out its length with longitudinally radiating
fins 24, a nmltlphuty of which 1g en’mlﬂynd
on each tube, and the heat radiating power
of the tube is thereby greatly increased.
These fins being ‘lltallﬂ'ed lengthwwe of the
tubes permit of the Free passage 0f *h(,
aqueous vapor between them, and th*% AT
rangement also avoids accumulation of any
U plus watér between the fins. It also avolds
the formation of eddy currents or dead air
spaces contiguous to the walls of the tubes
and promdes for the swift passage of the
air. in Lmmediate contact with said wails
and.their fins. The water of condensation
forming within the tube 16 and the various
chambers of the condenser wiull eventually

L

through said tubes, and may be drawn off

‘through any suitable dischar oe plp{f 25, the

bottom chambel , 1 desired, being aiso pro-
vided with pipe commection 26 whereby the
air accumulating therein nay be dmwn off
or pumped out.

In the examvie of the mvention showr
in the drawing:, the steam is preferably ad-
mitted to the interiors of the tubes 18 while
the agueous vapor 1s applied to the exterior,
but it will nevertieless be seen that since the
tubes 1n themselves constitute vertical pas-
spges, and 1o conjunction with the shell of
the cﬁndensel they constitute additional
vertical % ages, it 1s immaterial, so far as

whether the word passage be applied fo the

interior o1 the ‘rube, or to the passage formed
by the exteriors of a plurality of the tubes.
it nnﬂ'ht be stated, however, that one -

r pm tant adva nmﬁ‘e to be deriv L,d frormy uti-
lizing the passages about the tubes for re-

steam 1g that it pives the aqueous vapor a
dlan(‘e 1o muand or become rarefied aiter

tom of the condenser and thereby consid-
erably increasing its cooling or condensing
effect on the steam within fhe tubes. |

In order that the invention may be un-

' details of an exemplification thereoi hay
been thus specifically described, but

- What £ claim as new and desire to secure
by Letters Patent 1s:

are open at their upper ends and communi-
cating with the atmosphere at their lower
ends, means for admitting steam or fluid
tc he condensed to others of said passages
and lengthwise of the tubes, means for ex-

of the said pazsages, and means for produe-

said passages which communicate with the
atmumh Bre |

2. In a wnde gey the mmbia.mt‘i(m of &
ahtﬂl_‘_j i I u?iu,thui;‘;r of vertical tubes ar-
ranged 1n sald ‘-116“ means for admitting fo
the 1 upper ends of the tubes a fluid to be

{ condensed, and means for producing an

aquecus vapor contiguous to the lower ends

- tically lengthwise of said tubes.

3. in a condenser the combinaiion of a
sheli divided intc upper and lower and
1ntermediate cmnpmm ients, vertical pas-
sages connecting the npper compartment
with the lower compartment, vertical pas-
sages connecting the intermediate compart-

ment through the lower compartment with

3l mtuuphuty cutlets from the upper side
of the 1]1t81!119ulﬂi£* compartment, an ex-
hauster commu i’tmmmfr with said outlets for
exhausting the air from the intermediate
compiitﬁlmm means for admitting steam to
the upper cormpar tnient, and means for satu-

sages witn moisture. |
4. Tn a cond nser the combination of a
-shell divided into an intermediate and upper
arnid lower compartments, a fan compart-
ment arranged above sald upper compart-
ment, a mu]iaphcny of tubes connecting the

necting the upper compartment with the
lower mnmmtment exfending through the

tubes connecting the intermediate compart-
| m{m uuh the &11"110‘:'?)]:1818 through the bot-
tom of the 51"“-ih means for d,dmu;ﬁmﬂ steam

ceiving the aqueous vapor instead of the

p&sung through the small tubes at the bot-

&erstood by those skilled in the art, the'

1 In a condenser the combination of a
plurality of vertical passages, some of whch

g a spray of water at the lower ends of

. of said fubes and _:.:x.hfu_mtmo the same ver-

the atmﬂﬁhere.; vertical passages providing

rating the air entering the second said pas-

mtermedinte COlﬁl}dI‘tUlﬁﬂt a mulb phmi} of =

| 10 tm., upm COTl 1pa,.. tment, and memt“ Fop. Ao
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hausting the air {rom the upper open ends

100

120

intermediate compartment with the fan -
compariment, a multiplicity of tubes con-
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saturating the air at the bottom of the shell |

with moisture. -

5. In a condenser the combimation of a
shell divided into an intermediate, and upper
and lower compartments, &

termediate compartment and

with the lower compartment, a multiplicity
of vertical tubes connecting the intermedi-
ate compartment with the atmosphere

through the lower compartment, a multi-
plicity of upwardly extending water spray-
“ing devices arranged below the lower ends
of the - last said tubes, and means-for ad-

mitting steam to the upper.compartment.

- 6. In a condenser the. combination of a |
shell divided into an intermediate and};pﬁer
o

and . lower compartments, vertical - tu

open at their upper ends and extending |

through the upper compattient into the in-
termediate compartments an exhauster ar-
ranged above the upper ends of said tubes

for exhausting the air therefrom, a multi-

plicity of vertical tubes having a multiplicity
of vertical fins connecting the upper com-
partment with the lower compartment and
extending threugh - the intermediate com-

multiplicity of
vertical tubes communicating with the m- |
encending
through the upper compartment, an ex-.|
hauster for drawing the air from the upper |
ends of said tubes, a multiplicity of vertical
tubes connecting the upper compartment

_—— e

densed. :
~ In testimony _ _
name to this specification, in the presence of °

of October, A. D. 1907.

partment, a multiplicity of tubes connectihg

mosphere thiough the lower compartment, &
multiplicity of water spraying nozzles pro-

jecting upwardly below the lower ends of

- the intermediate compartment with the at- =

35

the last said tubes, and means for admitting

steam to the upper compartment.
- 7. A condenser having in combination a .
multiplicity of vertical passages open at 40
their upper ends and comuunicating at their -
lower ends with- the atmosphere, said. pas--
sages comprising a plurality of serles of .

sections, sald sections being arranged end-
wise of each other, means situated above the

upper ends of the passages for exhausting

the air therefrom and creating entering cur-
rents of alr at their lower ends, means for
saturating the air entering the lower ends of
the passages with moisture to produce aque-
ous vapor, and means for confiningarounda

50 -

said passages the steam or fluid to he con-

whereot I have signed my

two subscribing witnesses, on this 14th day

- JESSE M. THOMPSON.

Witnesses:- . =
- CHARLES . SEEM,
Frawcis A. HOPKINS.
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