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(Granted under ‘the act .6f “Mayéh 3, 1883, “as

amended <April .30,

This invention relates to apparatus suitdble
“for‘inseftion’ina’steam- power*system for-convey-
“ng dordensdte into’ exhaust or réturn-lines,“and,

Hin” particular relates to a-steam trap adapted P

Hto® be iitilized“for the" ‘Handling* of condensate’re-
cerved thereby, for condensmg flash'steam formed
“frotn “stich “coridensate “so: received,” and “for “in-
suring delivery of all’of tlie condensate into-the
J&khaust orréturn‘lines. ‘Itisan 1mprovement on
“the $team separator: “disclosed in - apphcant’s ¢o-
pendlng applicatlon ‘Serial Nuniber 615,063, filed

'Septetnbier 17,"1945; now Patent Numiber 2,449,055,
“Heretofore, experierice has shown that by rea-

son: “of failiire 'to~ prov1de a suitable ‘meatss“for
“msurmg "a coniplete - condensatmn *of all “fldsh
-steam formed at the’'low p‘ressure or exhiaust side
“of'a Hidat’ eXchanger or the like, exhaust handling

) 'faclhtles are, of” necess1ty, “of unressonably great

‘dimeénsioiis. The ‘exhaust’ lings, for example, are
“usually “ndany ‘times” the “diameter “which would ™
normally be régiiifed for” “handling” “gxhaust con-
densate alone were there no flash stesin present
'thh“whlch to’ contend "Howeéver, operation has
Shovwn that éven’ though stéain at. high "préssure
“ig’ completely eondensed” s0” that” all "of “the "heat
Bf ‘Vaporization: ‘available “Has been ‘utilized, "as
’s60h -as-the’ gonidénsate is expelled into“the ‘16w
‘Préssiire or éxhaiist side of a Hedter; Aash.steam
s nnmedlately formed’ by Yéason of the fact that
“at the'low. pressure a: portmn of the éondensate

‘réturns to Stesm, thus’ brmgmg ahout” complete'

saturation at the low pressure. ~If the condensite
‘rémaining,. plus the fash steam thus formed, are
be-exhatsted to the réturn line in'the noérinal
“fashion, it ‘is readlly apparent that -piping of :
‘unnecessanly large diameter will be required.

. It is one obJect of this invention to: prov1de a
“means whereby ‘all . of “the. heat which may be
_:avallable from high pressure stéeam may be’ uti-
~lized before ‘exhaust of ‘the résulting condensate
“thiereof takes place.

ZAnother. object of this invention is'to. prov1de
@ steam trap which will insure complete drainidge
»0f -condensate from steam.power lines.

’ Alfurther object of this invertion is to provide
rap “which. is ‘adapted to.purge from ‘a’stéam
ine air whlch may beéfitrappéd therein. \

" TBtill “a “fuither obJect of “this 1nvent1on s "to
P ov1de a -trap which"is ‘simple in construétion,

sitive and” complete in"its operatlon
These, as Wwell’ as the” varlous other- novel ‘féa-
"‘?‘tures and ‘advantagés of ‘this-invention, Will*be-
-come apparent from a‘feading of the‘description
‘andaccompanying drawitigs 6f whith:

ing relat1ve1y few’ movmg ‘Paits and whiéh“is:

1928; 13707 0. 3G, 757) .
‘2
 "Figure™] Yis‘a* “plan ‘Viewof ‘tHe steam ‘tfgp as-
“so idted: w1th 2 fidsh steam heatexchanger, and
_ Figtive 2'is ' sedtional ‘view taken “at 2-—26f
-‘Flgure 1.
. “With* reference to the drawings, the steam’ trap
vﬁlllustrated thereln compnses a - cyhndrlca 0l-
low low - pressure ‘chamber “f1, *cylindrical “shéll
or high ‘pressure ¢hdtmber (2~ supported ‘thiereby
“and-seciiréd thereto ‘at its ‘Hanges by ‘means of
0 -$iritable ‘serews” (3, cover- 4 secured to the Upper
*end-~of * chamber 12 at: ‘its” ﬂanges by mieans’ ‘of
“serews “iB, thermostatlc ‘valve (8, steam trap
cyllndrlcal inverted“bucket-T-and inlet-and ‘out-
“let ‘F8*and 9-réspectively.

“¥58  “The-eylindrical -invertéd-bucket - '+1,” consisting

“Bf outer dnd’ inner- ‘walls*21~ard 22, ‘is prov1ded
“with a-central’ opemng 23 through which extends
“an” L-shaped hotiow*ti bie 24~ adapted‘ to ‘serve ds
i 3 d*which, in’ turn 15 securéd
20 tory’ partltlon 9544t the threaded openmg '26. A
“small vent 27'in"the upper: portion 6f* “the inverted
*pbucket “17 “insurés the- expiilsion 'of ~any *slight
“gmount’ of “dir “which may be: entrapped ‘therein
“during’ operation of‘this‘device, . Pivotally "secured
25{o" ohe snd™ of ‘the’ L=§haped’ hollow tubular mem-
“ber 20 is a; ‘lever 28 ‘having fat its” “pivotal € d’
"ball vilve 29 adapte toengage with the seat 31
‘of ‘thie opehing “in” L<E aped ‘tublilar member: 94,
The outward or"‘free end of lever 28 1s recenzed

tlcal movement P the bucket w1llt cause ‘the
lever -28 to.slidelin. the opemng of the bracket
‘g5 Swinging ‘upward. to-caiise the’ ball .valve .29 ‘to
‘éngage -with "the_seat 31 of “the.. hollow L-shaped
‘tubular meinber 24, “The ‘thermostatic ~valve. (6,

. sectred -ab -one- en_d ‘to.-the  partition 25 .by: the
threads 33 -COMPrises - -an.. expans1ble ‘bellows 34
‘40 -and ‘a.needle valve, 35 -actuated. thereby, .-A valve
-seat. 36 adapted to, be‘: engaged by. the. needle valve

‘ rtition 25 between the cyhndrmal
shell f2.and’ 1nlet 18;.provides: for.the.passagesof

45 steam and relatively: h1gh temperature conden-

_sate’ from the” heater -exhaust. through inlet’ 18

plurahty ¢o ensate‘ag1ta 1ngbaﬁ1es 39,41 and 42
‘areprovided’in’ the cylindrlcal base 11, the’ Iower

‘f50"{bafﬂe“42 Haying~a “small ‘opening  or* Vent '43’to

‘ there-through “of “any “'small
jamount of~ air’ Whlch may “hes entrapped in“the
“lower" portion of the apparatus. “Another. vertical
“baifle ‘44 “is~secured “to”the “base” f1-adjacent ‘to

g5 outlet 19,4t "the Bottom ' portion ‘of which “is- g,
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small vent 45 to insure that any condensaie en-
trapped in the lower part of the device will be
drained to the exhaust, thus eliminating the
danger of damage due to freezing when the ap-
paratus is not in use.

In order that the heat may be extracted from
any flash steam which may form in the lower
portion of the steam- trap, a tubular conductor
41, threadably engaged in threaded opening 46
of the lower portion of the cylindrical shell 12,
communicates with and conducts the flash steam
to condenser 48. 'This condenser 48, having fins
49 spaced along its length, is positioned within
a rectangular hollow chamber 51 through which
air to be heated is passed and brought into con-
tact with the fins 49 of the condenser 48. Con-
ductor 47 is of such a size that the condensate
forming within the condenser as a result of
extraction of heat from the flash steam received
therein, may be returned to the lower portion
of the cylindrical member 12 and drained down
into base i1 so that eventually it escapes into
the exhaust (9. The volume of the space on
the side of the bafie 42 adjacent to the exhaust
opening {9 is substantially equal to the volume
which is occupied by the amount of condensate
discharged each time the trap opens to force con-

. densate into the low pressure chamber.
When the steam power system, with which the
. apparatus is associated, is operated for heating
- purposes or the like, air as well as a slight amount
“of water is first expelled from the steam power
line and into the radiator from which it escapes
to the trap through inlet opening 18. The air
and.low temperature water pass from the inlet
opening {8 down through the space around the
_thermostatic valve 35, over the baffles 39, 4i and
42 and finally out the exhaust 19. Eowever,
as soon as live steam enters the trap, the thermo-
static valve 16 closes immediately by reason of
its high sensitivity to other than ordinary low
temperatures so that any steam subsequently
“entering the trap is caused to pass into the upper
portion thereof through opening 38 and into
the bucket 17. Anysmall amount of steam which
passes through vent 27 is condensed before it
reaches the- opening 31, the loss of heat from
the body of the apparatus being sufficient to
. offset the latent heat of the small amount of

- steam which escapes through said opening. As .

" the steam condenses, the level of the condensate
. in shell 12 will rise to such a point as to cause
- the bucket {7, by reason of steam contained
© therein, to become buoyant and rise to such a
level as to force the ball valve member 29 into
- engagement with the seat 31 thus closing the
' passage between the high pressure and low pres-
sure chambers. As soon as condensation of
the steam thus enfrapped is effected, the
bucket 17 drops, opening the valve between
the high and low pressure chambers to per-
“mit a quantity of the .condensate to be

"~ forced, by reason of the difference in pressure,

through the L-shaped tubular member 24 to
the low pressure chamber {{. Upon reaching this
Jow pressure area, however, the condensate or
a portion thereof immediately flashes into steam.

" The steam thus created can be utilized for fur-

" nishing considerable heat for an air heating sys-
tem by permitting it to pass into the condenser
..48 through the tubular conductor 41 where it
condenses, losing its latent heat of vaporiza-
. tioh to the condenser and air passing over fins
49. The condensate thus. formed will drain
- back into the bottom portion of cylindrical shell
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{2 and into the lower portion of the low pres-
sure chamber {l. The condensate entrapped at
the bottom of the chamber 11 is caused to be
expelled to the exhaust at each instance that
the trap opens by reason of the fact that the
high pressure on the high pressure side will
momentarily be in communication with the low
pressure chamber so that the water ‘is forced
out as a result of the pulsating action.

Since the thermostatic valve 18 is located in a
position lower than the inlet opening I8, com-
plete drainage of the power system is insured
at all times for as the condensate, which is nor-
mally present when the device is not in opera-
tion, is of a low temperature, the thermostatic
valve 16 remains open insuring complete drain-
age of condensate by gravity to the exhaust 19.
Thus, no condensate can be retained in the high
pressure chamber of the trap to freeze and cause
damage to the apparatus when the device is not
in use. C

As an aid to rapid fiashing when the condensate
reaches the low pressure chamber, the bhaffles
39, 4f and 42 are so arranged to cause the flow of
condensate to be restricted and to bring about
agitation thereof to insure that a portion of
the heat contained therein will be utilized in
the formation of flash steam. .

It will be understood that the above descrip-
tion and accompanying drawings comprehend
only the general and preferred embodiment of
the invention and that various changes in con-
struction, proportion and arrangement of the
parts may be made within the scope of the ap-
pended claims without sacrificing any of the
advantages of the invention.

The invention herein described and claimed
may be manufactured and used by or for the
Government of the United States of America for
governmental purposes without the payment of
any royalties thereon or therefor.

I claim:

1. Apparatus for extracting heat from a heat
transmitting medium issuing from a power sys-
tem comprising a high pressure chamber into
which air, condensate and vapor may be in-
troduced from said power system, a low Dres-
sure chamber beneath and communicating with
said high pressure chamber by means of two in-
dependent passages, a thermostatic valve heneath
said high pressure chamber adapted to close one
of said passages and a mechanically operable
valve adapted to close the other of said passages,
buoyant means for actuating said last-mentioned
valve, a plurality of baffles arranged within said
low pressure chamber to break up said condensate
and for reversing the flow of condensate received
therein from said high pressure chamber, a heat
exchanger associated with said low pressure
chamber, and an exhaust so located with respect
to said pressure chambers as to automatically
insure complete drainage of all condensate froin
said apparatus when the apzaratus is cut of op-
eration. ]

2. Apparatus for extracting heat from a heat
transmitting medium issuing from a ‘steam
power system comprising an inlet, a hizh pres-
sure chamber into which air, condensate and
vapor may be introduced from said power sys-
tem, a low pressure chamber beneath and com-
municating with said high pressure chamber,
a passage adjacent to said inlet and between said
chambers, a thermostatic valve within said
passage and beneath. said high pressure cham-
ber adapted to permit air and a-relatively low
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temperature condensate to pass directly into
said low pressure chamber, a second bassage
between said high and low pressure chambers,
a mechanically operable valve within said sec-
ond passage, buoyant means for actuating said
last-mentioned valve, a plurality of baffles ar-
ranged within said low pressure chamber to break
up said condensate and for reversing the flow
of condensate received therein from said high
pressure chamber, a heat exchanger associated
with said low pressure chamber, and an exhaust
so located with respect to said pressure cham-
bers as to automatically insure complete drain-
age of all condensate from said apparatus when
the apparatus is out of operation.

3. Apparatus for extracting heat from a heat
transmitting medium issuing from a steam power
system comprising an inlet, a high pressure
chamber into which air, condensate and vapor
may be introduced from said power system, a
low pressure chamber beneath and communicat-
ing with said high pressure chamber, a passage
adjacent said inlet and between said chambers,
a thermostatic valve within said passage and
beneath said. high pressure chamber adapted to
permit air and a relatively iow temperature con-
densate to pass directly into said low pressure
chamber, a second passage between said high
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and low pressure chambers, a mechanically op-
erable valve within said second passage, buoyant
means for actuating said last mentioned valve,
condensate flow restricting means in said low
pressure chamber to insure completion of flash-
ing of condensate received therein, a heat ex-
changer associated with said low pressure cham-
ber, and an exhaust so located with respect to
said pressure chambers as to automatically in~

‘sure complete drainage of all condensate from

said apparatus when the apparatus is out of
operation.
CLIFFORD C. CARSON.
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