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EMIBOSSED) IPIAIE IHIEAT IEXCHANGEIR, 

IFritz G. Cornell, Jr., Mountain ILakes, N. J, as 
Sign0, by mesne assignments, t0 Chester-Jen 
sen Company, Chester, Pa, a, corporation of 
IPennsylvania, 
Application March 4, 1948, Serial No. 12,960 

(CI, 257-18?) 2 Claims. 
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This inWeintion 1telates to heat exChange units 
and more eSpecially tio a, unit for USe With an 
evaporative refrigerant to Cool lictids Such aS 
Imilk, beer and the like. A unit of this type is 
disClosed in Cornell Patent No. 2,120,797. 
An object of this inVention is to inCrease the 

eficiency and improve the opetation of a, lheat 
exChainge UInit of the type Covered by Said Corinell 
Patent 2,120,797 Whern USed With an eVaporatiVe 
Irefrigerant, Sulch, for example, as ammonia. 

. In the ConstrUICtion ShoWin in Cornell Patent 
2,120.797, the Vertical IpasSageWays allow the de 
Veloping gases to pass Within a, 1minimuria length 
of travel to the outlet, thus preventing the Irefrig 
erating liquid in the body of the unit being dis 
placed by gas. It Was not anticipated in the Said 
patent that the gas be used as the refrigerant. I 
have, hoWeVer, diSCovered that by introducing ex 
panded gas from the liquid refrigerant into the 
unit at the point furthest a Way from the outlet 
thereof, and preventing Short Circuiting of the 
gas betWeen the inlet and the outlet, a, high de 
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gree of heat abSOription Can be Imade BWailable 
throughouttheentiresurface of the unit, utilizing 
the eXpanded gas BS a, 1tefirigerant). IBut II So Con 
struct the unit that the eXpanded gas Irefrigerant, 
after lhaying absorbed heat to its Imaximum Ca 
Ipacity, paSSes directily to the point of outlet. 
This Ipermits the Iremaining gas that Ihas Inot been 
heated to the Same exteint, to act as a, Cooling 
Immeditim Without hinderance from the hot gas. 
The unit, as improwed by me, 1may also be used 
With a, 1iquid Irefrigerant). 

Other objects, 1movel features and advantages 
of this invention Will become apparent from the 
1foloWiing SpecifiCation and alCCompanying dray 
ingS, Whereim: 

Fig. 1 is a, Side eleWation of one ftom of Cool 
ing UInit embodying the invention; 

Fig. 2 is a, section on the 1ine 2-2 of Fig. 1; 
Fig. 3 is a section on the Illine3-3 of Fig. 1: 
Fig. 4 is a, section on the line 4-4 of IFig. 1, 

and ^. -- 

Fig. 5 is a, Section on the 1ine 5-5 of IFig. 1. 
The Cooling unit I0 comprises two Vertically 

arranged Inetal plates II Welded together along 
their t0p, bottion and WertiCal edgeS. ?ach plate, 
as Shown, is OfSet adjaCent one Vertical edge to 
forial a, Wertical Channel I3 eXtending between 
the top and bottom edges of the plates at the 
Iight hand end theteof, but Inot at the other 
end, Each plate alSO is prowided With a, plu 
1ality of horizontal Channels I4 extending to the 
Vertical Channel f3. This Imay be achieved by 
prowiding each plate with ofses mutualy co 
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Operating to define the ChaianelS. The unit iS 
Suitably Constructed to proWide CominUnication 
between adjacent pairs of Channels except 
the loWermost aloing their fuli IleingthS. ThiS 
may be achieved by interposing vertical bars: 5 
betWeen the tWo plates II With theit upper ends 
terminating in the top horizontal Channel I4 
and their loWer ends terminating in the Inext 
to the bottiom hotiz0Intal Chaninel I4, these bars 
being uniformily spaced horizontally and being 
welded to the plates between the successive hori 
2ontal ChannelS. BetWeern the 1mext to the bot 
tom horizontal Channel aild the bottiom hori 
2OIntal Chaininel the platies eingage and are line 
Welded together. An inlet pipe I6 is prowided for 
the Cooling unit II in general alignment With 
the bottom SUppity Chainnel and a gas outlet pipe 
IT is provided in general aligrament With the 
channel furthest away from the inlet pipe 6, 

"Said inlet and outlet pipes being artainged at the 
Same Side of the U1Init. The bottiotml1 horizontal 
Chaininel is Sealed of firomil COrinimu}miCation With 
the intercommunicating Chainnels above except 
at its discharge point, which is at a position 
furthest away from the gas outlet I. The two 
pipes I6 and are formed With elbows, the 
ends of Which 1may, if desired, be swivelled in 
stuffing boxes 19 having supply and discharge 
Connectors 2 and 21. A Ihorizontal pipe 22 is 
Supported directily aboWe the unit and is pro 
wided with downwardly directed apertures 23. 
IBelow the unit f0 is arranged a, trough 24 having 
an ottlet, 25. 

Liquid Irefrigerant, for eXample, ammonia, is 
introduced through the inlet I6 and Waporized 
refrigerant is WithdraWin through the pipe IT 
and the Connection 2. The liquid Irefrigerant 
is conducted by the bottion horizontal Channe1 
|4 to the 1ight hand bottom Corne1 of the Ulinit 
from Whence it is discharged into the right hand 
end of the Inext to the bottorm hotizontal Channe1. 
From there, the Ireftrigeraint is distributed uni 
formily throughout the 1temainder of the unit, 
the bars 15 providing a series of vertical channels 
through Which the Waporized 1refrigerant may 
esCape directily from One horizontal channel to 
the Inext Channel and So on UIntil it) 1reaches ottlet 
T. Milk, beer or other liquid to be Cooled is de 

1ivered to the top of the unit I? through the 
pipe 22 and after traversing the Cooling unit is 
Collected in the troligh 24 from Which it is diraWin 
of through the outlet 25. Where the Swivel 
support for the unit f0 is used, the unit Imay be 
SWung intio and out of aligned telation to pipe 
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22 and trough 24, thereby facilitating Cleaning 
of the Unit). 
As the refrigeraint is deliveted by the loWei 

most horizontal channel to the end of the UInit 
1most remote fron the outlet, 1T, Short Circuit 
ing of the teftigerant directiy between the inlet 
and the outlet is efectively avoided, HoWeVet, 
after the refrigerant has become heated to itiS 
1maximum externt, the heated gas Will, beCaUISe 
of its low specific gravity, pass in the Shortest 
1route possible upwardly throtigh the ChaninelS 
above it to the outlet IT so that the renainder of 
the refrigetant can efect arl efficient heat titains 
fer. This easy and unobstructed eScape of the 
hot gas avoids back pressure build-up in the gaS 
which Wouild partly ineutralize the preSSure head 
in the refrigerant supply 1ine. It also prevents 
the heated gas from acting upon the refligetaint 
and causing pregasification thereof befole the 
proper time. The compressor Suction applied at 
theoutet of the unit is eXerted OVe: Substantially 
the ful Surface of the unit, thus improWing UIni 
formity of heat absorption. The refrigetaint is 
efectively active throughout the entire UInit. 
While this application discloses bult a Single 

unit, it is contemplated that a plurality of these 
units Imay be collectively Imounted in an at 
temperating apparatus of the type illustrated irl 
Cornell Patent INo. 2,200,355. 
Whie a specific embodiment of the invention is 

disclosedi, vatiations in structural detail Withirl 
the scope of the claims is poSSible aid is Coh 
templated, There is no intention, therefore, of 
1imitation of the exact details ShoWin and de 
SCIribed. 
I Clair1: 
1. Alheatexchainge unit Comprising tWovettical 

1metal plates joined togetherat their top, bottor:1 
and vertical edges, at least oine of Said platieS 
lhaving outwardly offset portions defing a, Ipli 
1rality of vertically superposed horizontal Chain 
nels, vertical bars interposed between and se 
cured to, Said plates betWeen Channels, Said barS 
terminating at their tppel ends in the top hoti 
2ontal Channel and at thei loWer ends in the 
horizointal Channel adjacent the bottoial hoti 
2ontal channel thereby prowiding direct intei 
communication betWeela all horizontal Chaninels 
above the bottom horizontal Claainiel for direct 
gas, titavel upWardly thetethlough, ara italet pipe 
Communicating With oine end of thebottoral holti 
20ntal Channel, an outlet pipe Communicating 
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With the corresponding ead of the top hotizontal 
Channel, and Theans inCluding Said pipes f01 
pivotally Supporting Said unit for SWinging, 10We 
Iment abouit a Vertical axis, Said plates being Con 
timulously interjoined betWeen the bottom hori 
2Ontal Channel and the adjacent hotizontal Chan 
11el except beyond the Wertical bar 110St 1emoWed 
from the ends of the Chaminels With Which Said 
inlet and outlet pipes communicate, and at least 
one of said plates having an outWardly ofSet 
portior defihing a, Vertical Chainnel Corminunicat 
ing With al of the horizontal ChalianelS. 

2. A heat eXchainge unit compitising tWo Welt 
tical metal plates joined together at their top, 
bottom and Weitical edges, at least one of the 
Said plates having outWardly offSet portionS 
defining a, plurality of horizontal Channels, 
Vertical bairs interposed betWeen and Secured to 
Said platies between Chahinels, Said bars terminati 
ing at one of their outer ends in an outernost 
hotizointal Chaillael at orde Side of the linit and 
at their other ends in the horizointal Chaninel 
1next to the outermost hotizontal Chaniel at the 
oppoSite Side of the unit, ain inlet pipe Coll 
Innultnicaling With othe eind of Said last-inarmed 
outelmost hotizontal Channel, alia oulitlet pipe 
communicating With the corresponding end of 
Said first-named outerimost hotizontal Channel, 
aind Inneans incluIding Said pipes for piVotaly Sup 
porting Said UInit for SWiinging InOVerment about a, 
Weitical axis, Said plates being Continuousity inter 
joined between the first outerialost horizontal 
Chainine aind the adjacent hotizontal Channel 
exCeptibeyond the Wertical bar Imost Itemoved from 
the erlds of the Chaninels With Which Said inlet 
and SBid ollitlet pipes ComTaurnicate, and at least 
one of Saidi plateShaving an ofset portion defin 
iing a, Vertical Chaininel CominUIniCating With al of 
the horizontal ChannelSadjacent Said 1ast-named 
VertiCal bar. 

FRITZ G. CORNELL, JR. 
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