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8Claims, 
This invention relatesto radators and to an 

improVed method of Steam dstribution in ex 
tended Surface heatingelements thereof? 

It is an object of this invention to provide a 
5 methodandapparatusfor obtaininguniform dis? 

tribution of Steam in blast heatingradiators or 
thelike such as are employedin unit Ventilators, 
unit heaters,Central fan heating8nd air cond 
tioning Systems? * 

10 Itisa further object of thisinvention to pro? 
Vlde,in radiator means,return fow steam dis? 
tributing tubes for use in condensing tubes of 
heatingelements haVing extended Surfaces? 
?tis 8 further object of thisinvention to pro 

15 vide,in a method of steam distribution,for di 
rectingthrough a cloSed channel excess steam 
from the return end of such a condensingtube 
t0thesteamendthere0f? : 

Itis a further object ofthisinvention to pro 
20 videareturn fow steam distributingtube struc 

tureparticularyadapted to provide uniformity 
of Steam distribution to a radator condensing 
tube irrespective of the capacity orsupply of 
heatingSteam theret0? 

It is 8,further object of thisinvention to pro 
Vide Such structure wherein the condensing ca? 
pacity of the tube.is substantialyincreased by 
the use ofthereturn flowsteam distributingtube 
therein? 

3? Itisa further object of thisinventionto pro 
Vide Such a return fow steam dstributingtube 
Structure,by means of which,uniformity of 
steam dstributionthroughout the 1ength of an 
equipped condensingtube may beachievedirre 
Spective of the pressure and/or velocity of steam 
suppled throughthe distributiontube? 
TheSe and-other objects and advantages.wil1 

appearfrom.the_folowing descriptiontakenin 
connection with thedrawings? - 

10 Inthedrawings: 
?Flgure11sanelevationalview,party insec 
tion,ofaradator havingthe condeasingtubes 
thereof equippedWith return flow steam distrib 
uting tubes constructedaccordngto the prin 

45ciples ofthisinvention; - 
Figure2isafragmentarysectiontakenonthe 

Hne2?2of Flgure1; 
?gure3isaview,in perspective,partlybroken 

8way,of a,radator Structureequipped accord? 
50ingtotheprinciples ofthisinvention; 

Figure4 is a diagrammatic view,in section, 
showingacondensingtube ofaradiatorequipped 
with one form of return flow steam distributing 
tube constructed according to the principles of 

55 this invention;and 

2 5 

3 5 

13-and 14in any suitable manner? 

(Cl?25??159) 
Figure 5 is a view similar to B?gure 4,but 

showing a modified form of return flOW Ste8m 
distributingtube? 
Referringto the drawings in detail,therad 

atorillustratedin FigureS1 t05inclusive COm- 5 
prisesasteam header designated1providedwith 
asteam inlet 2,8,return header 3provided with 
a steam outlet 4 and condensing tubes 5 dis 
poSed therebetWeen,each Connected 8t One end 
to the steam header f and at the other end t010” 
the return header 3?Common fins 6are rigidy? 
Securedin any Suitable manner,in spaced rela 
tion,tothe condensingtubes 5 of theradator? 
Inthe Construction shown in Figures 1 and 3, 

the condensingtubes havetheir ends secured to 15 
therespective headers by beadngover;While,8s 
8n alternative COnstruction8S shown in Rigures 
4and5,thesteam or inlet header is proVided, 
with Suitaby located integral nipples T,each · 
having associatedtherewith a threaded fange 20 
nut 8,by means of which one fanged end of 8 
tube5is SeCured to anipple T,Similarnipples 9 
are formedintegrally with the return header 3, 
and are each provided with a,screw-threaded 
flange nut 10 similar to the fange nut 8,by25 
means of Which the opposite fanged end of the 
tube5isSecured t0thereturn header3? 
Securedin the Condenser tube 5,adjacent the 

inlet header,is a distributingtube Support plate 
11 providedwithasuitableaperture 12,bymeans 30 
of whichthe Steam distributingtubeisrigidyse 
cured in Supportedrelation to the support piate 
11·in such mannerasto-be dsposed centraly of 
the tube 5 and in spaced relation to the inner 
walithereof?Asshownin Figs?1,2,3and4,the 35 
distributingtubesareeach formed of amaintube 
member 3 of Semi-circular or halfroundsection 
having one end beaded or upsetat 13atorigidly 
Secure the tube member #3 to the SUpport plate 
11. DispoSedadjacent the main tube.member 13 40 
is a Second tube member 44 of similar Section, 
Whichtubememberst0gether form8 doublecon? 
duit of circular orroundexteriorsection?The 
ends of the tube members.43and 148re closed 
by the cap or cap member 45Which is rigidy 45 
securedto the end portions of thetube members 

Thetube 
members13and14arethussecuredtoform,wth the cap or cap member 15,8 U-shapedreturn” 
fow conduit for steam entering-from the inlet 50 
end of thetubememberf3and flowingfrom the 
outletend 16 ofthetubemember 14? 
The tube member 13 is provided,along its 

1ength,withaplurality of apertures1T,through 
whichsteamfowing through the tube member 55 
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f3 mayeScape to the space between the exterior 
of the dstributingtube and the interior of the 
Condensingtube 5?Similarapertures 188re pro 
Vided alongthe length of the tube member 14? 
In the embodmentillustratedin Figure 5,the 

Steam distributing tube comprises 8 U-shaped 
tube member 19 upset or beaded overat one end 
20 to rigidly Secure the tube member 19 in sup? 
Portedrelation to the support plate 11?The op 
DOSite or outlet end 2f of the tube member 19 is 
directed toward the Support plate 1 andis ds 
DOSed adjacent thereto?Throughout its length 
the tube member 19 is provided with apertures 
22 which are unequaly Spacedin thesameman 
r1er 8S are the apertures T in tube member 13 
and apertures 18intube member 14,asshownin 
Fig.5,and which aperturesarelkewise of difer? 
ent are8S? 

Heretofore,in the construction of blast steam 
heatingSurfaces,the primaryam has been the 
aChievement of a high condensing capacity in a 
COmpact Space?While Certain existing fin and 
tube COnStructions have Successfulymetthis re 
quirement,Scant attention has been paid,how 
ever,to the performance(andeficiency)of the 
Surface underlessthan maximum demand,The 
efciency of operation at 1ess than maximum 
CapaCityhas become anextremelyimportant con? 
Sideration Since the application of automatic 
Controlto heating,Ventilatingandair condtion 
1ng SystemS?Is is,therefore,necessary,in the 
construction of heatingsurfaces,toconsiderthe 
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fexibilityorability ofasurfaceeficientlytoadapt 
itSelf to cloSe and continuous controlaswel1as 
?sablitytotransfer heat?Theuseof multiple 
distribution tubes,in dvidtng each condensing 
tube orelementinto multtple1engthswhichare 
Separately fed from the man header,hassub 
Stantialyimprovedthiscondtlon?However,even 
bytheuSe of multipletubes,efther concentricaly 
arrBnged or otherwise,itis necessary to accept, 
alossin capacityatthesteamendof acondens 
ingtubein order to Securegood or satisfactory 
dStribution under modulated contro1? 
Accordingto the principles of thisinvention, 

Wherein I drect,through a closed channel,the 
exeess steam from thereturn endtothe steam 
end of a condensing tube,the necessity for1oss 
in Capacityat the steamend ofthetubeisobvi 
8ted,Asshown in Flgure 4,the tube members 
13 and 4 and theirconnecting cap member 15 
form BU-shapedreturn flow dstributing chan 
nel,While the apertures 17 and 18,dsposed 

,8long this channelway,provide for the flow of 
55 
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Steam entering the channel into the space be 
tween the dstributing channelway and the tn 
terlor of the condensing tube 5?Any excess 
Steam or Steam notflowingthroughapertures1T 
Bnd 18 must fow from the outletend 16 ofthe 
Channelway,whichis adjacent thesteamendof 
the condenslng tube 5?The drection offlow of 
9xcess_steamto thesteamend ofthecondenstng 
tube 5instead of the return end thereof pre? 
yentsstayingofthesteamendofthecondensng 
tube 5,wherethe steam capacity or velocityo? 
ste8°?owthroughthe dstdbutingtube ssub 
stantialor of Suchmagnitude ashithertocaused 
thefailure offowthroughthe orificesinstraight 
dstributingtube1engths, 
By the Use of the return channelway or 

U-shaped path provided bythereturn fowds 
tributtngtubes of Figures4and5,a1parts of 
the Condensingtubes 5receiveaful1quantity of 
Steam when full steam pressureissuppHed,A 
wide Controlofdstributionmaybeexerted,while 

2,138,187 
Substantialy no 1oss of capacity(as compared 
with condensingtubes unequipped with dstrib? 
utingtubes)1sSust8ined? - 

While the use of multiple dstribution tubeS, 
either concentrically arranged orotherwise,8nd 
provided with orifices predeterminedly Spaced 
alongtheir 1engthsand having8,greaternumber 
of orifices ora,greater orifice are8 at the return 
endof the dstributingtube,has been quite SatiS 
factory in operation at reduced steam capacity; 
whenthe Valveiswideopen andthe heatelement 
operating atits full capacity,the ste8m tends t0 
rush through the tube to the return end of the 
element whereby higher capacity is obtained at 
the return end thanat thesteamend of the ele? 
mentanduniformity of dstribution is destroyed? 
This causesa reduction of condensing capacty 
8t theSteamend of the element8nd the reSpeC? 
tfvecondensingtubesthereof,The high Velocity 
of steam in the various orifices of theSe Straight 
or multiple dstributing tubes prevents the flow 
of excess steam from thereturn end backwardy 
in the condensingtube to the steam end?The 
desireddstributionis,therefore,obtainedat the 
expense of ultimatecapacity due to the fact that 
the eficiency of the heating element 8t high 
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capacity is substantially reduced by the uSe of 
suchtubes,whereintheexcesssteamisconducted 
from thesteam orinlet headerthrough 8Straight 
pathand deliveredfrom an outlet sltuated atthe 
returnendof the Condensingtube? 
Byconductingthe excess steam through a Sub 

Stantially U-shaped orreturn path,and deliVer? 
ingitat the inlet orsteam endof the Condensing 
tube,I,therefore,totaly obviate the loss of 
eficiencyathigh capacty and provide structure 
for andamethod of steam dstribution,Whereby 
the ultimate heat energy is extracted from the 
steam which is prevented from passing through 
the condensingtube of the heatingelement with 
Such rapidty8sto prevent the extraction there 
from of the ultimate degree of heat energy? 
While the operation of the structure shownin 

Figures1to4inclusive has been described,itis, 
of course,to be understoodthat the principle of 
Operation of the structure showmin Flgure 5 is 
substantially identical therewith,Inthe opera 
tion of the structure shown in Figure 5,steam 
from the inlet orste8m header # paSSes through 
the inlet end of the tube member 19 and8 por 
tion thereof escapesthrough the suitably Spaced 
orifices22,Whtle anysteam not escapingthere 
through,Which may be termed“excess Steam”, 
is Conducted through a return or Substantialy 
U-shaped pathfromtheinletend ofthe tube 19 
to the outlet 21 thereof,Which outlet Openingis 
drected toward and dsposed adjacent the ds 
tributingtube Support plate 11,at thesteamend 
of the dstributingtube5? ? - 
Where the dameter of the tube 5 issuch as 

to permit the use therein of the construction of 
the dstributingtube illustrated in Figure 5,the 
use ofthistube may,insome cases,be preferable, 
but where the condensing tube diameter issub 
Stantialy Smalland it is necessary to provide a 
COmpact return fow dstributing tube structure, 
tis,ofcourse,destrabletoutizethe construction 
Shown in Figure 4,The performance and es 
Sentialfeatures of each construction of tube are 
substantalythesame, 
The Size,10cation and/or Spacing of the aper 

tures 17,18 and22arepreferably(butnotneces 
Sarily)non-uniform and Susceptible of substan 
tialVariationinadaptingthestructuretovarious 
rangeS8nd condtions of operation, 

30 

35 

45 



15 

20 

25 

30 

40 

45 

2,138,187 
Itis,of course,to be understoodthatthe aboVe 

deScribed structure is merely illustrative of the 
manner in which the principles of my invention 
may beutilized andthat T desiretocomprehend 
Within myinvention such modifications ascome 
withinthescope ofthe claimsand theinvention, 
Havingthus fuly described myinvention,what 

I claim 8S new and desire to Secure by Letters 
Patentis: - 

1?In aradiator,Spaced headers,anintercon 
nectingcondensingtube,anda distributingtube 
On the interior of Said condensingtube defining 
a return path extending from a point adjacent 
One header through a bend adjacent the other 
headerand thence to a point adjacent said first 
header? - 

2?In a radiator,spaced headers,an intercon? 
nectingcondensingtube,andadstributingtube 
on theinterior of Said condensingtube defininga 
return pathextendingfromapointadjacent one 
headerthrougha bendadjacent the other header 
and thence to a point adjacent saidfirst header, 
Said tube haVing predeterminedly spaced aper? 
turesthroughoutthe length thereof? 
3,Inaradator,spacedinletandoutlethead 

erS,8n interCOnnecting main tube between said 
headers,and means on theinterior of said tube 
definingareturn path havinganinlet communi 
Cating with the inlet header and an outlet ad 
jacent Said inlet header,said path extendng 
fromapointadjacent Saidinletheaderto apoint 
adjacent Said outlet header and returningto a 
p0int adjacent Saidinlet header? 
4?In a radiator,Spaced headers,an intercon 

necting main tube,and meanson the interior of 
Saidtube defning areturn path havinganinlet 
C0mmuniCating With One header and an outlet 
adjacent Said header,Said pathextendingfroma· 
point adjacent Said header through a,bend ad 
jacent Said other header and containing prede? 
terminedly Spaced outlets throughout the 1ength 
thereof? 

5. In aradator,spaced headers,an intercon? 
necting main tube,and means on the interior 
Of Sald tube definingareturn path havinganin 
let CommunicatingWith one header,anoutletad 
jacent Said header,Said path extending from a 
point adjaCent Said header through a,bend ad 
jacent Said other header and containing prede 

3 
terminedly spaced outlets of predetermined size 
throughout the length thereof? 
6?In a heater exchanger,an inlet header,a, 

return header spacedtherefrom,8,heat eXchange 
tube connected between sald inlet header and 
Saidreturnheader,anapertureddistributingtube 
Support plate in Said condenSing tube adjaCent 
theinlet header,afiuid dstributingtube having 
one endsecured in Said aperture and Communi 
catingwithsaidinletheaderand haVingan Outlet 
adjacent its other end,Said dstributing tube 
havingthereinabendadjacent Said return head? 
er,8nditsotherendadjacent and drectedtOWard 
said dstributing tube support plate,Said tube 
Support plate adjacent Said aperture having a 
solid bafie portion which Servestorepeland re 
drect the fiuid issuing from Said Outlet in Said 
0ther end of Said tube? 
7,In 8,heat exchanger,an inlet header,8,re 

turn header,8,heat exchange tube connected 
therebetween,and steam dstributing means in 
Said heat eXchange tube COmprising 8,pair of 
pipes of Semi-circular Section With flattened Side 
W8ll portions,a cap Connectingadjacentends of 
Said pipesand supportingSaid flattened Side Wall 
portions substantially in engagement,the op 
positeendofone pipe having Communication With 
Said inlet header,8nd the opposite end of the 
other pipe having communication with the in 
terlor of sald heat exchange tube at the end 
thereof8djacentSaidinlet header? 
8??n 8.heat eXchanger,8n inlet header,8 

return header,8,heat exchange tube Connected 
therebetWeen,and steam distributing means in 
Said heat exchange tube comprising a,pair of 
pipes of semi-circular Section With flattened side 
Wall portions,8 cap connecting adjacent ends 
of Said pipes and supporting Sald fattened side 
Wal portions substantially in engagement,the 
0pposite end of One pipe haVing Communication 
With Saldinlet header,and the Opp0Site end of 
other pipe having communication with the in 
terlor of sadd heat exchange tube at the end 
thereof8djacentSaidinlet header,sad pipes haV? 
ing predeterminedly spaced apertures therein 
prOVidng communication between the interior of 
the path defined bySaidtubesand theinterior of 
Said heat exchange tube? - 

JOHN McELGTN, 
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