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2088246 -1- Condensate Renoval Device For Steam Lines And The Like Thi s
invention relates to |iquid drainage devices for fluid conduit
Mbre particularly, this invention relates to devices for rem)wzbségrgdﬁ
condensate fromsteamlines. Steam-piping systens must be provided with
equi p- nment to renove the condenSate which accunul ates as heat is |ost f

the steam Cenerally, condensat'e renoval equipnent is |ocated at | ow po

8# pockets in the steam piping and at regular intervals in the extended

- runs of the steampiping, as well as at steamdriven equi pmrent which coul d

be damaged by condensate. O der equi pnent, such as the w dely enpl oyed

i nverted bucket condensate trap, has increasingly been replaced with nore

simplified orifice devices, for exanple, those devices described in United

States Patents 3,715,870 and 3,877,895, in which a plate having an orifice

is positioned in steamlines enabling condensate to be forced through the-

smal | dianeter orifice by the high-pressure steam when the orifice is
properly sized, condensate obstructs passage of steamthrough the orifice
in order to mnimze steam| oss

Condensate Removal_Device For Steam Lines And The Like




-while permtting drainage of the condensate. United States Patent. 4,171, 209

describes a device in which an orifice plate is unitarily fornmed in the

“body of a fitting which can be conveniently connected directly into the

ste.V“ ine, preferably downstream froma conventional Y-strainer which
reﬁoﬂsi particul ate debris frgmthe accunul ated condensate. Wile such .
unitak¥ly formed orifice platé& devices have been effective and proven to be =
co _ia!ly successful, the drilling of the small orifice - 3 - ‘
requived is a difficult process, and because the resulting fitting has an
ori 1,08 91 11 xednlenabheaid ol Ak o SeauiiplhchbiRb otk orif1ed
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cylindrical bOfStEQhU%Q?@H&'§§§Eé%§rﬁﬁb§aﬁé BQQ¥1&EEUQH%hEedﬂ¥$-

ment to remove the condénsate which accumulates as héat is

lost from the steam. Generally, condensaﬁe removal eguipment

is located atllow points or pockets in the steam piping_and

at regular intervals in the extended runs of the steam piping, o/

as well as at steam-driven equipment which could be damaged

by condensate. Older quipment,'such as the widely employed

inverted bucket condensate trap, has_increaSingly been

lreplaced with more simplified 6rifice devices, for exémple,

those devices describéd in United States Patents 3,715,870

and 3,877,895, in which a plate'having an'orifice'is positioned

in steam lines enabling condensate to be forced through the

"small diameter otifice by the high-pressure steam; when the

orifice is properly sized, condenéate obstrﬁcts-passage'of ‘ Q;)

steam through the orifice in order tc minimize steam loss
while permitting drainage of the condensate.

. United States Patent 4,171,209 descfibes.a device
in which an orifice plate is unitarily formed iﬁ the body
of a_fittiné whiéh can be cdnveniently connected directly
into the steam line, preferably. downsti&am from a conventional
Y-strainer which removes particulate debris ffom the
accumulated condensate. While such unitarily formed orifice
plate déevices have been effective and provén to be

commercially succeésful, theidrilling of the small orifice
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a tubul ar nezzle frictionally nounted, in use, within said bore, said

nozzl e having an internal-:constricted passageway therethrough for

comuni cating with said conduit; 15° said nozzle being interchangeable

wi t h anot her tubul ar nozzl e having external configuration |ikew se for

frictional nounting within said bor® but havi ng an internal constricted

_passageway different in configuration fromthat of the first- nentioned

- \gozzle in order to enable variation in the 20 constricted passageways

suitable for operation with different steam pressur.es and cgnden X

dr ai nage in sa{“{)%“ytreea‘%lssysat éf?’sé,gls%lfe"& c%zﬁ?ﬁﬁigi n %akf%%g‘égeco’%feca §$‘%f%rﬁ on
W thin said bqgy,s al d-coni cal ' pPE Ngs dly from
an entrance t & e el Sun SLELRD S LU QNP RE M SHedEE o T
termnal flangg,ff, ' 3 0 GO ¢ A {ﬁé@t%?ﬁ i £t i 201y,
sai d tubul ar (‘r;\lglzlztﬁglﬁnp u_deigsk ;t?dﬁq‘éast l[?v\or generally ec%a?(fla a_ncfi-%gyle;‘lE ndri cal
constrictions dngiIBRFbdV #d)i SoEehmbdPEs ABEYBYt i dh 615 CHddin Ghréddres in
constrictions having a sonewhat | arger dianmeter than the dianeter .of 5 the
first of se§dcuRieyd ric mitiimi faiskawa zZless utlirsigh the orifice.

The present invention provides a device for drainage
of condensate from steam systems without passage of live
steam, the device comprising:
a body structure having a fluid flow éonduit there-
10 through and including a generally cylindrical bore formed
entifely within said body structure; and
| a tubular nozzle friétionally mounted, in use, within
'said bore, said nozzle having an internal constricted
passageway therethrough for communiéating with said conduit,
15 said nozzle being interchangeable with another tubular nozzle
having external configuration likewise for frictional
mounting within said bore but having an internal cons£ricted
N, passageWay'different in configﬁration from that of the'first-
mentionéa nozzle in order to enable Qariation in the
20 constricted passagéways suitable for operation'with different
steam pressures and condensate drainagé in said steam systems:
said conduit including.a'conicél formation within said
body structure, said conical formation opening outwardly
fiom an entfance to said bore; and
25 said -tubular nozzle including a terminal flange for

engaging said conical formation.



including a first generally truncate conical bore joining said

’

constrictions. Advantageously, said tubular nozzle. further:includes a third

general |y coaxial cylindrical constriction having a 10 -di ameter sonewhat -
’ * Yhan the dianmeters of said first and second constrictions,
cyl indrical constriction conmunicating with the |arger di aneter of
strictions through a 4ectond truncate conical bore j oi ned
ween, the axial alignment of said cylindrical constrictions being
equentpréferalely pf sabdr eabubgrr pbazleeidcandesr atPleaskabl y, said

sai d

body structure includes an exit formation at the opposite end from said

entr ancetwm generably cosxial dandbayiindoiced peopsrictipnsufermedom said

bore into said exit formation. 20 A plurality of interchangeable
di ff ererwithize sRid| pasaagewaypr bhedeacerdhofngapdngenekyictdensabl e in

said bore. Tapering imthe fIOM/canstriCtion of thé _tubul ar Egzzle

struct urk2GiRg b $PBEYRRE 1ArdeTo

fi i op. of wtuci tube. . 25 Loterch bl bul |
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including a first generally_truncate coﬁical bore joining
said constrictions.

Advantageously, said tubular nozzle further includes

‘a third generally coaxial chind:ical constriction having a

diameter somewhat larger than the diamete:s of said first -
and second constrictions, said third cyiindrical constriction
communicating with the larger diametér.of said constrictions
through a second truncate'conical bore joined therebetween,
the axial alignment of sa;d cylindrical constrictions being
in sequential order of increaéing relative diameter.
R Preférably. said.ﬁody structure-includes an exit
formation atithe opposite end from Said éntrance to said
bore and said tubular nozzle p:ojects, in use, from said
bofe into said exit formation.

A plu:aliéy'of inter;hangeable different éize nozzles
may be provided éach independently receivable in said.bore.

Tapering im- the flow constrictioh of the tubular nozzle
structure can be providéd in a épnfiguratioﬁ approximating
the configuratidn of é.venturi'tube.

- Interchangeable tubular anzle_étructures provide

variation in diameter and length of the constriction which

N
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can be enplayed with a given size bore for service in a range of steam
pressures. The invention enables provision of a standardi zed body for a
constriction device having a standardi zed bore 5 configuration so that t he
nozzl'e structure can be made avail abl e as separate itens for convenien
installation within the standardi zed bore in accordance with nozzle

di mensi on requirenments for proper o ai nage. Figure 1 illustrates a\s m
condensate renoval line including a flow constriction device enbodying this
invention; Figure 2 is a side elevation view of the constriction device
shown i n Fi gucanl beniemplioyed aitdy @s gismnt isdrzes thoienfaan sewsairgeedint wbul ar
nozzle structure;. Figure 3 is an end view of the device shown in Figure 2
havi ng the tubange ofzSteam preEgwresenoved; Figure 4 is a side el evation
view of a nodified Jerr] constrictign device enbodying this invention with
partial cross-sectiTH® RN ATARIRS SFIOIELR H] cw TAiaTdizsdure 5

i's a side eleyatjon of the constri.cti . L, .
- %ody %or a constrictlon éév1ce hav1ng a standardized bore

5 configuration so that the nozzle structure can be made
available as separate items for convehient installation
within the standardzzed bore in accordance with nozzle

» dimension requirements for proper dralnage.



device shown in Figure 2, with partial cross-section showi ng the tubul ar
nozzl e structure renoved; Figure 6 is an enlarged cross-sectional view of

* the tubular nozzle structure showy in Figure 2; Figure 7 is a side *
el evation view of a nodified conggglctlon devi ce enbodyi ng _t his i nvention,
partial cross-section showing a replaceabl e bore hou5|ng, Fi gure

are cross-sectional side views of tubular nozzle structures enbodying
pnventi on, show ng nodifications of dinmensions of portions of the flow s
riction; Figure 9 is a side elevation view of a nodified [err]
COﬂStFICtIOﬂ device enbodying this invention with partial cross-section

showi ng a nodi fjed tubular nozzle structureg an filter el enent
arrangement ; Ei%m" M"@ W ﬁ‘%oﬁal Yt

" the filter
eleneogkgrrangeaeﬂtnﬁhsmnuﬂﬂﬂFmguaebﬁ ged,

nnggl
cross-sectipnal gide yiew ofy the Ia K%:@wgf 4R Figure
9. Re¥® t 0" ?%P@c“%oqgl ['i'he as sh igure 1,0&a mxture

of cougeuﬁagg‘quU|d and ‘sone steam

Figure 1 1llustrates a steam condensaue removal
llne lncludlng aa—embeé&fen%—eﬁ—&he flow constrlctlon device
E 9“5 thls invention; .&J
Figure 2 is a side eievation_view of the constriction
device shown in Figure 1, with partial cross-section showing
an inserted tubular nozzle structure;
Figure 3 is an end view of the device shown in
Figure 2 having the tubular nozzle structure removed;
Figure 4 is a side elevation view of a modified
embediment-ef—a constriction device this
invention with partial cross-section showing modifications
in the flow conduit; S ;}
T Figure 5 is a side elevation of the constriction
devicg shown in Figure 2, with partial cross-section showing
the tubular nozzle structure reimoved;
Figﬁre-s is én enlarged croés-sectional view of
the tubular nozzle structure shown: ln Fzgure 2; .
Figure 7 is a side elevatlon view of a mod;fzed
. ¢”¢”&$“%) :
"constriction device aeeer%tng-ee'thls lnventlon, with part1a1

cross—-section showing a replaceable bore housing;
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I's directed under generally high pressure frompipe 10 into a conventional
Y-strainer device 12 fromvight to left as indicated by the direction of
the arrow. The strainer unit within Y-strapner 12 filters the condensgdy,
liquid to remove’ debris particles entradned in the m xture, prlor)
flow ef the mixture into a constriction device enbodying this inv&
,Qgperally desi gnated by reference character 14, which is threaded into the
_ t-hand outl et of Y—sFLGHﬁSr8328&3&#&NQ§QSST%€¢U¢@@§1takdegN1ews of
constriction device 14, as described her #<and drained through
condensat e riubWar eozgley srenctpres thisainyenktéen(not
shown). Referring to Figure 2, .constriction dévice 14 includes a generally
cylindrical 1@%gh%93h Sisatdens: of [dinensiors ¢fROER#ORS, °§ng hga filey a
pr ef er abl.y |nte ral]y formed femal e end 20 housing a threaded socket 22
Mal e end 18 i b% YORér preferably threading directly into Y-strainer

12, and female end 20 ig,desig ged to rQC|\miﬁondensate retyrn |i H& 15,. as
shown in Figure 1. The BbEVrTG hdfs&s 53 ¥Eﬁ§°%o3&ﬁﬁ|$§\a|wg éléﬁh
general ly cyl] dr £l e %%%%é%ié%lon dev1ce aeeetﬁ%ng—%e this

invention with partlal cross-section showing a modified

tubular nozzle strpcture and a filter element arrangemenﬁ;
K,f . Figure 10 is an enlarged cross-sectional view
of the filter.element arrangement shown in Figure‘S;
Figure 11 is an enlarged, cross-sectional side

' view of the tubular nozzle structure shown in Figure 9.

Réferring to the condensate removal line as shown
in Figure 1, a mixturelof condensate liguid and some steam
is directed under generallf highQPtessure_from pipe 10 into a
conveﬁtional Y-strainer device 12 from right to left as |
indicated by the direction of tﬁe'arfow. The strainer unit

within Y-strainer 12 filters'the condensed liquid to remove



|y formed entrance 26 leading to a generally cylindrical .passage

y a sonmewhat recessed gpgning in nmale end 18 of the enbodi nent

. Figure 2. A preferably nically formed exit formation 30 friom :
bore 2471 eads to socket 22 Renovably inserted within bore 24 is a

sere hukssloppa iy gk omerle B pEn G el o e
Structphe ffxRtsel NG APNEr abofigREAGYIB Ofeplod VERDUEFLALDE Wi Lh a 2

substantially cylindrical” vena contracta ] ol ne conver gi ng

entrangcg; Loe | %#Q: ' [ LL.Largat i 5 lindrica

i nl et ﬁglgh H%%?&Efégz (Mé#%%?gn?gggégggéaagg 5%?F§%§c%%§ﬁﬁ§§$%%$y are
subst aph | alphy cBAYY tnruled thedeire tartbRadhagRlleloEWIdLlfal bore
24 and can al Icovv_ frictional press {H%% %gfrﬁoiza?ﬁkei Struct uroeféé gvﬁ%ﬁ.éﬁor e
24. Injgl fobABbheRt) i RYAVedCEhbhBhABoABEMRALR LR devicd |Pge 44 which
engages coni cal entrance 26 to properly position the insertion of nozzle

st ruct g egeégcibbian Heted i +d¥ y chh@0ad8hihbangardhghdichdertiisal entrance
26 can be enployed to further secure such insertion. The insertion of
DOZZ|Er6tﬁﬁﬁtMEﬁe315imvpﬂﬁﬁxi§4for delivery to a steam boiler

(not shown).
Referring to Fiéute 2, constriction device 14
includes a generally cylindrical body 16 having an externally i;;
£hreaded male end lé, and having'a.preferably'intggrally |
formed female end 20 housing a threadéd socket 223- Male end
18 is designed for pfeferébly'thfeadiné direétly into
Y-strainer 12, and female end 20 is designed to receive
condensate return line 15, as shown in Figure 1.
The body 16 houses a preferably coaxiélly dXigned
and generally cylindrical bore 24. Bore 24 has
a conically formeg entrance 26 leading to a genérally
cylindrical passage 28 forming z somewhat recessed opening t;)
in male end 18 of the embodiment shown in Pigure 2.
A preferably conically formed exit'formation 30 from bore 24
leads to socket 22: Removahly inserted within bore 24 is a
generally elongate tubuiar nozzle étrtqture, designated by

general reference character 32 in Figﬁre 2.
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15 7 allows the drilling of bore 24 to a conveniently |arge di anet

W thout the difficulty of sizing the borag, dianeter to the required

di rensi on of the condensate constrictlonf thus, the nozzle structure n

be separately fabricated and then inserted to provide a vena contract

desired dianmeter 20 and length to serve as the condensate

gonstriction in a varieé% of si‘zes suitable for service under a range of

' n§REWHL AR N ®re s RPTabeyStyersusensRadas The
in the rapnge of approximtely 0.2-0.9

con, be e | gAY RISl AT e JhredS5e 0L BB OX ILELY 0,20,
Syt urce oo phap CapioRLenL il o) e Bl oLveRe ol ot o
contracts e ERNCBLSALY Lt S bl ASEPL LSEALIS % orn 10
g o AELRMLC Ry o) U Y PR RE 28R Franc, 35 ens

circunferenti y grooved 10 receive a re
el ement 46 t apy Is tigle j.ch a t br ough
Y- strai ner l%éﬁo%gévg%ts "legﬁg'gﬁeﬁ?'ofa &lﬁo}z%%/#%f@.g%ﬁgérﬁﬁt ng'lef; as

shown in Glameter  to the diameter of cylindrical bore 24 ané can allow

v N

St€am pressures with a

- frictibnal press fit of nozzlé.structure 32 within bore 24.
O - Inlet formation 40 is pfovided with an outward
10 - flange 44 which engages coﬁical entrance 26 to properly
position the insertion of noz;le structure 32-within bore 24.
Riveting of flange 44 against ccnical:ent:ancé 26 can be
employed to further secure such insertion.“
" The insertion 6f nozzle strﬁcﬁure 32 into bore 24
15 allows the driliing of bore 24 to a cénveniently large
diameter without the difficulty of sizing the bore diameter
to the required dimension of the condensate constriction;
thus, the nozzle structure 32 can be separaﬁely fabricated and
then inserted to provide a vena contracta of desired'diameter -
20 and length to serve .as the condensate constriction in a
_variéty of sizes suitable for service under a range of steam
pressures with a single bore diameter. Suitably, vena
contracta 34 can be faSriéated with inner diameter in the -
range of approximately 0.2-0.9 of-the diaﬁéter of bofe 24,
. 25.._ ' so that substitution of various nozzle structures can allow
convenient reductidn in'ﬁhe diameter of vena contracta 34

for service under increasing steam pressure. In addition
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Figure 4, cylindrical passage 28 can be provided with a shoul der. 29
providing a seat for filter elenent 46'. Additionaltly, as shown in Flgure

4, no structure 32" can be p#évided with a flange 48 whi ch engages
xit formation 30'. Fig s 3 and 5 show end and si de vi ews,

respettitely, of nozzle device '14 shown in Figure 2 wth tubular nozzle
structure 32 renoved fronlbore 24. Fiqgure f als hows he o p05|n flat
seat havéna neantaacHe SAT RS ‘6%‘-%&9 Bl¥of ﬁ'@&

F¥hch
Referring to Figure 7, nodified nozzl device, 114 | sho d 116
pr ov@fedlgwghhﬁgﬁénﬁmne PorhaRRFH 1551?8?;1158% B.&E/higg /

C|rcunferent|ally rQoved to recgive.a,reLgining ring 131 for engageably
posSi td@ﬂlhge’éﬁﬂFSS%I o0 SRENFSRSi . FPnieT gﬁ 130 on bore housing 123, :

| eadi ng from b&gaiRdreférrihgr by Fdures ARgeyilihdniegtspassagecal
entrance formati on 126 on bore housing 123. Body 116 is circunferentially

gr oo2&d clam e aedicwefarentially bibomMed ta serwiogeda beetteéniagnul ar
passage 11 128 and a filter elenent 146. A tubul ar nozzle structure.
ring 45 for a filter element 46 to remove any debris
particles which have_éassed through.Y-strainer 12 and prevent
plugging of nozzle device 32. Alternatively, as shown in
Figure é, cylindrical passage 28' can be'provided with_a
shoulder 29 préviding a seat for'filtér element 46°.
Additionally, as shown in Figure 4, no;zle structuré 32t can
be provided with a £flange 48 which engages conical exit
formation 30°. |
Figures 3 and 5 show end and side views,respectively,
of nozzle device 14 shown in Figure.z_with tubular nozzle
structure 32 removed from bor= 24.. Figure 3 also'shdws the
opposing f£lat seats 1l6a formed in the surfaée of body 16 for
engagement.by a wrench. .
- Referring to Figure 7, modified nozzle device 114
islshown with body 116 provided with a ;emovablg borg housing
. 123 for bore 124. Body 116 is circumferentially grooved to
receive a retainipg ring 131 for engageably positioning
conically formed exit formatiqn.lBO on bore housing 123,
leading from bore 124. Similarly, an annular | |
passage 128 engages a conical entrance formation 126 on bore
~ housing 123. Body 116 is circumﬁerentiélly-gréoved to receive

‘retainer ring 145 which is engaged between annular passage

>
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132, having configuration simlar to nozzle structure 32 shown in Fglres

2and 6, is renovabl.y inserted within b7re 124. Renovabl e bore hou 3
al l ows even greater flexibility in dés'én because a range in the dianeter

of bore 124 can be conveniently enployed with -a single body 116. In a
nmodi fi ed enbodi nent shown in Figure 9, constriction device 214 incl udes -
body 216 in Wishabdre f22éebaslementall 4ot r cubPoHr andzelet s2hcture
“fermations. In this enbodinent, tubular nozzle structure 232 rearwardly
"proj ects from3ds eh@Pingasonfdgnratilingwinid amozy moz2lecstiracEiZec 32
extend entirely through the coni'cal exit formation 230 frombore 224 to a
poi nt wi t hi n shmvrcyin nBi geaeseRi andadsags ZEmdvaiipobtys@tted Twé thdar e
projection of the inserted nozzle device 232 frombore 224 pernmts greater
ext ensi on of l2fe | Repevablenborenbousindd 2B AL eVeri gueater,
conpl etely independent of the length of the bore 224, as shown in Figure 9.
Thus, the extfdiiidikhyhinf designr becanse23u Fa1Ie tin | Hee cdiametest Kifcti on
in the flow of condensate with a reduction in the passage of  escaping
steam commoMoredtdseay he craveadestdy emPlaited ofith s_haipgleobodyqdils.

. mass to the rate of disﬁgaégﬁ??gFééa?% Snentli difodbies h epgL Rl oSNl

di aneter orifices which are e prior art devices is restricted,

typically tocangiuime 3 4eP1RY! F34elih vl IKdy ($163Pn CHhikRCbore 224

i nsertable tubular nozz _ _ _ _
has conical entrance 226 and exit 230 formations. In this

K;

embodiment, tubulgf nozzle structure 232 rearwardly projects
. from bore 224; as shown in Figure 9, nozzle structure 232
can extend entirely.through the coniéal exit formation.230
- from bore 224 to a pdint within the cylindrical exit'passagé-
231 from body 216. The rearward projection df'the,insertea
nozzle device 232 from-bore 224 éermits greater'ektension
of the length of the constriction 234.sh6yn in Figure il,
- completely independent of the-iength‘of-tbe bore 224, as
shown in Figure 9. Thus, the exﬁended léngth qf constriction
- 234 permits increased restriction in the flow of condensate
with a reduction in the passage of escaping sﬁeam, commonly
expressed as the ratio of the rate'df discharge for ligquid .
mass to the rgte of discharge for vapor mass. While the
length of small diameter orifices which are drilled in the
prior art devices is restricted, typically to a maximum of
approximéteiy 0...2'50. inch,/ &fBisn:zrtable_ tubular nozzle |
structﬁre-é?-th;; invention enables easier fabrication of
the flo@ constriction as weli as convenient variatign in
_both the diameter and length of the flcw'constription employed,

with the added praétical advantége oﬁ a singlg bore diameter.’



structure enbodying this invention enables easier fabrication of the flow
constriction as well as conveni gpt variation in both-the dianeter and
| engt o\ he flow constrictio npl oyed, 'wi th the added practical

“ advant of a single bore dianeter. Referring now to Figure 9, nozzl e
struct 232 includes an outmardl flange -entrapce for tlon 36 on the
t ubul ar body 238R§fQ§ERPEOFﬁHtﬁ&1 e ROFH ecﬁﬁﬁ&ﬁ #d bore

entrance 226 for positioning the |nsert|on of ngzzle strugggge 232 within
bore 2taclplesedibhiqutwardlisflangsd iGHA ¢ob ?ﬁwaﬁéﬁ? &£ oFReng

fl t 236 h ter di anmet, { | tp th
(i amoCBREBEaBoPEd 2 17 FLOREE ACKTREIEh A Shr SUIEPER HH THRLFRLLY. i on

'EEnQ?fé'a?méhr%%%‘%%w”é%%“céﬂiﬁéﬁ%“e 595 ﬁ?bf%z%?%“?%ﬁ%%”re efe "
f di f b
Const RFFOR SEFUREH e 2 S ayoan #o?r%e S“%%%?Fk% rod EeaEBayi ng

posi I%Xﬁ%ﬁ aope%a#\av% B 'f%nl?’ Zanﬁésc??‘?fé’%% 278 or ence

to F|q¥re an outer dlameter

approxlmately equal to the dlameter of bore 224 to provide
-a frictional press fit‘upon the insertion of nozzle structuie
232 within bﬁre 224. As ﬁest-sﬁdwn in Figure 11, flo@
constriction 234 provided in. nozzle structure 232 is tapered
in the configuration of a modified venturi tube; a
substantzally cylindrical constrlctlon-can also be employed
in tf?-tubular nozzle structure-gf tﬂ?% invention. Most

referably, the terminus 240.of constriction 234 is
positioned in'réarward'prbjéction from bore 224 as described
with reference to Figure 9.

'Referring again to Figure 9, a cylindrical passage

242 leading to conical bore entrance 226 can be provided
with an annular shouldexr 244 having an annular corner 244a.
A generally circular filter memher 246 can be-positioned_
adjacent the shoulder 244; the central portion 246a of filter
‘element 246 can be inwardly bent toward bore 224 and secured
by a similarly bent annular retainer ring 248, which pinches
filter member 246 against corﬁer_244a as best shown in Figure
10. Filter member 246 is positioned upétreaﬁ from nozzle

structure 232 in order to remove debris from condensate



Referring again to Figure 9, a cylindrical passage 242 |eading to conical
bore entrance 226 can be provided with ag annul ar shoul der 244 havi ﬁa_
ahnul ar. corner 244a. A generally* ci reul&? filter nember 246 can be () V¥

posi tioned adjacent the shoul der 244; the central portion 246a of fiTter
-.element 246 can be inwardly bent toward bore 224 and secured by a simlarly
bent annul ar retainer ring 248, which pinches filter nmenber 246 agai nst
Ye®rner 244a Prigesttehded PASFRger Shrough nagzke mirucnere s233swiitbiad
upstream from nozzle structure 232 in order to renove debris from :
condensat e = CHISEFLGHLPRs234ssafhet Kesadmexordng 248 cisiref 2seivabhendiameter
constriction 234, The retainer ring 248 is of suitable dianeter.to .
frictional | y ¥hdagectenaslyt aagpagerIainstnfthe demersEirgunterenge 250
function. CLAIMS 1, A_device for drainage of condensate from steam
systems wit hd@F REXLHRT FURFHEOBream the device conpri sing: :



a body structure having a fluid flow conduit 5 t her et hr ough and

including a generally cylindrical bore forned EDLLLQLX_!LLELE_;?Lﬂ body -
str‘§¥%¢a; and a tubul ar nozzle fgictionally nounted, in use, within said v

- bor & 184i d nozzl e having an i nt/éfnal constri ct eﬂm et hrough ~
for pruni cating with-said conduit, 10 said mmmm'i[ﬂ%rchangeabl e
wi t h @not her tubul ar. nozzl e havi ng external configutatti oM [Fk se for -

frictional mounting within-said-bore but having an internal constricted x{%

passag®rBIMS fferent in configuration fromthat of the first-nentioned

nozzl e—TTorder to enable variation in the 15 constricted passageways

suitable for operation with different steam pressures and condensate

drainage in said 15t egin Serpi @8BfoS adfatRBGE! bri Behddhagtad ¢28kcal formation

.within said body structure, said conical formation opening out- wardly from

an ent IsaRee teySidntk Wi thowpa¥sage of live Sekdm! Ukukarnelaed e including

a termnal flange for engaging said conical formation. 2. A device as

cl ai re¢ompralsing:d, wherein said tubular nozzle includes at |east two

general |y coaxial and cylindrical constrictions formed within said

passageway, the 25 bodecstrcuctuseaibavingt ai £luddsfhaw cgnduidnewhat | arger

di ameter than the dianeter of the first of said constrictions, said
5 therethrough and including a generally cylindrical bore

formed entirely within said body structure; and

a tubular nozzle frictionally mounted, in use, _gJ
within said bore, said nozzle having an internal constricted
passageﬁcy therethrough for communicating with said conduit,

10 said nozzle bcing interchangeable with another tubular nozzlo
having external configuration likewise for frictional
mounting within said bore but having an internal oonstricted
passageway different in configuration from that of the
first-mentioned nozzle in order to enable variation in the

15 constricted passageways'suitable for operation with différent
steam pressures and condensate drainage in said.stéam systems:

said conduit including a conical formation within
said body structure, said conical formation opening out-
wardly from an entrance to said bore; and

20 said tubular nozzle including a terminal flange for
engaging said conical formation.

2. A device_és_claiméd in claim 1, wherein said
tubular-no;éle includes at least two generally coaxial and
cylindrical constrictions formed within said passageway. the

25 second of said constrictions having a somewhat larger diémeter

than the diameter of the first of said constrictions, said



15 nozzle fyrther including a first generally truncate conlcal bore j oi ning
said constrictions, 3. A.device as clained in cl 1d tu r
hozzl e further includes a third- general ly coaxial 5 i ndri cal ( E;
constriction having a di aneter somewhpd -l arger thﬁlllﬂﬁﬂllﬂlﬁ[ﬂ“j l“Lof S
first and second constrictions, -said third cylind
comuni cating with the | arger dlanEter of said constrictliofls hrough a
»gecond truncate conical bore joined t her ebet ween, the axi al align- 10 ment
“of said cyllndrlcal constrictions_being in sequentlal order of increasing
rel ative di afiQ%#le £upthryirchadingi aefiiratcoanarally sruscagReceonicadi d
body structure includes an exi.t forma{i op at the -opposite end fromsaid
entrance to AT LIRENLRY W&?P%%FHCFHB%?M 15 nozzl e projects, in use,

fromsaid bore into said exjt.fornation e.for dr |na e of
condensat e from steam s Ste%sdﬁffﬂ%u?sp%§§ﬁﬂ§dofnlFgélgtga Fﬁgg8e§P&§

bei ng S“bStE”gdﬁﬂﬁyuregggfgzgugggcr'begﬁﬁééngeg§13ﬁ38§%ggﬁigxecoax1al

il lustrated by,
acconmpanyidg I dP8al constriction having a diameter somewhat larger

than the diameters of said first and second constrictions,
said third cylindrical constriction communicating with the
. o ‘larger diameter of said constrictions through a second
truncate conical bore joined therebetween, the axial align-.
. 10 ment of said cylindrical constrictions beihg in sequential
order of increasing relative diameter.

4.' A device as claimed in claim 1, 2 or 3, wherein
said body structure includes an exit formation at the opposite
end from said entrance to saia bore and wherein said tubular

15 nozzle projects, in use, from said bore into said exit
formatian. |

5. A device for drainage of condensate from steam
systems without passége of live steam, the device béing
substantially as hereih described with reférence to, and

20 as illustrated by, Figures 1, 2, 3, 5, 6, 8a, 8b, 8c and
8d of~the'accompanying drawings.

6. A device as claimed in claim 5 but modified
substantially as herein described with reference to, and as
illustrated by, Figu:e_4 of the accompanying drawings.

25 7. A device as claimed in claim 5 but modified

substantially as herein described with reference to, and as



- 6. A device as claimed in claim5 but nodified §‘5§F§ﬁrra##y—as—he¥ein

described with reference to, and as |IIustrated

acconp {ng draw ngs. 25 _ . A devi "! " ﬂ GMCIa|n15

~but nqﬁg%}ed-substantially as h?ggln descrlbed Wt and as
I

oo e

16 il rated by, Figure 7 of acconpanyi ng dramnngs 8. A device as
claimed in claim5 but nodified substantially as ‘herein described with .
reference to, and as illustrated byFigures 9, 10 and 11 of the acconpanylng A

5 drawinguustkxatedevy ceFbgueealnef theaaycpmpeading drawingrein a
plurality of interchangeable different size nozzles are provided each
i ndependent |y rec@i vabl @eviiceaad bhaémed in claim 5 but modified '
substantlally as herein descrzbed.w;th reference to, and
as illustrated by, Figures 9, 10 and 11 of the accompanying
. 5 drawings. '
9. A device as claimed in any preceding claim
wherein a plurality of interchangeable different size

‘nozzles are provided each'independently receivable in said

bore;




