
2.322,047 A.R.MORMILE June15,1943 

3Sheets-Sheet1 Filed March?16,1942 

  

  





2322047 A?R?MORMILE June15,1943? 

?3Sheets-Sheet3 Filed March 16,1942 

  

  

  

  



Patented june 15 1943 2322047 

UNITED STATEs PATENT oFFicE 
on CooLER 

Anthony R Morm?e,New Haven,Conn,assignor 
to The G & @ Manufacturing Company,New 
Haven,Conn,8 Corporation of Connecticut 
AppheationMarch161942,8enaNo.434878 

? Claim?(C??25?-2) 
This invention relates to oil coolers such as 

Used for cooling the lubricating oi of internal 
combustion enginesandother devices? A 

Coolers of this nature haWebeen usedin Which 
a,vaive-controled by-pass structureisemployed 

by-paSS conduits, 

forthe purpose of hasteningthewarming upand 
circulation of the oi1 when the 1atter has been 
congealed by expoSure to low temperatures,but 
previous devices have been open to certain ob 
iections8nddrawbacks which,bythe presentin? 
Vention,it is8imed to OVerCome? · 
One ofthe objects of the presentinvention is 

tosimplifythestructure ofthe coolerandrender 
??easter to construct,more serviceable,8nd 
8dapted to Withstand heavy Strains and StreSSeS 
and rough Usage,8nd temperatüre VariationS 
?1roughout 8very widerange? ? · 
Another objectisto proVide an improved ar? 

?8ngement of cooling Sectionsand by-paSS Con? 
{iuits orpassages,IendngitSelf to asimple,Com? 
pact and strong cooler structure? 
Tothese andother ends the invention con 

sists in the novelfeatures and combinations of 
?8rts to be hereinafter described and Claimed? 
?n the accompanying drawings: 
?ig?1isa front elevation of an oi coolerem 

bodyingmyimprovements,the connectingpping 
?eing omitted,8s Weliascert8in portions of the” 
meansforsupportingthe coolerinthe upright 
Position; ? 
?g,2isan endeley8tion of the device; 
?g?2A is a,somewhat dagrammatic Section 

10? 

Section haying horizontaltubes,andalso having 
associatedtherewithcértainintermedatevertical 

,as hereinafter described. 
Above and below the main section are headers 
8ttached to and formingparts ofthe coolerbody. 
Within the iower he8derare provisionsfor con 
ducting and dstriruting incoming oil received 
at one end of said header,Within the upper 
headerare provisionsforreceivingand conduct 
ing to a valve housing oil passing upwardy 
Bround the cooling tubes,and oil passing Up 
wardy through the by-pass conduits,In this 
particular CaSe the controling Valve is located 
in 8 housingextendinglaterally beyondtheupper 
ineaderat oneend of the latter and having com 
nunicationwith the oi1spacesaroundthe cool 
ingtubes,and withamanifold Whichisin com 
munication with by-pass conduits arranged be 
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?g.3 isasection on an enlarged Scale taken 
on ine@?3of Fig,2,the valve controllingthe Oik 
by-pass being shown in the open position; - 
?g.4 isasection on ine 8?? of Fig.3; 
?g.5is3,section on line $?? of Big.3; 
Fig?5A is a detai1 showing portions of the 

Upper header and the main Cooling Section aS 
they 8ppear before being juxtapoSed in aSSem 
biage; 
??g?6isa detai1endview of the valve housing 

showingit detachedfrom the coolerbody;and 
-Fig,7 isa detai1sectional view of several of 
the Coolingtubes? 
?n the preferred form shown in the drawings, 

myimprovedoilcoolerischaracterized byarela? 
·tivey shallow rectangular body Somewhat elon? 
gatedso thatits vertical dimension is consider? 
ably greater than its lateral dimension?The 
depth,thatistosay,the distancefrom the front 
facetotherearface,is,onthe other hand,Con 
sderaby less than the lateral dimension?The 
man part ofthe bodyisconstituted bya cooler 
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tweencertain coolertubesections? 
In the drawings,the cooler body isindicated 

generallyat,?0,the lower orreceiving header at 
?1,the upper headerat 2,andthe valve housing 
atf3,The ubricatingoilcomingfromthe mo 
tor or the like is conducted to the right-hand 
end(Fig.1)of Iower header 44 by a connection 
14,and of1passingfromthe valve housing13is 
c8rried backto the motor or the like by asuit? 
8ble connection 15attached to housing 13,By 
Suitable means the Cooler is rigidly Supported, 
when in use,in the vertical position shown in 
Figs?1 and 2,and in this particular instance I 
have shown brackets ? and ? attached to the 
upper and lower headers,respectively,consti 
tuting one means by Which the cooler can be 
fastened t08,suitable support, 
The main Cooling Section extends from the 

1ower he8der to the Upper he8der,and in this 
particularc8se comprisesthreeportionsor banks 
of Coolingtubes,nameiy,amidde portion 18and” 
twoend portions whichareindicatedat 19 and 
??,respectively,?nterposed betWeen p0rtionS 
?3 and $ is a,Vertical by-paSS Conduit or paS? 
sage2?,and betweenportions?88nd??is 8 Sec? 
ond by-pass conduit 22,andit may be observed 
thatin thisparticularcase the cooingtube ca 
pacity aVailable at opposite lateralfaces ofeach 
by-passconduitissubstantiallythe Same,thisbe? 
ing accomplished by properly dimensioning the 
middletube portion 8 with respect to portionS 
198nd 2@? - 
The by-pass conduits2# and 22are Co-exten?, 

sive in depth with the associated cooling core 
portions,hBving exposed front and rear faceS 
fiush or substantialy fush,With the mouths of 
the horlzont818ir p8SS8ges, m this particular 
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casethe by-pass conduts are ofelongatedrec 
tangular cross-Section,the elongation behng 
depth-wise of the core? · 
Inthe formshown,the headers are construct 

ed of sheet met8i,and haVe the rounded CrOSS 
sectiona} form shown,for example,in Fig?4, 
thebodyportionsofroundedcroSS-Sectionalform 
being provided at the front and rear with lat 
eralsecuringfianges,In Flg.4the lateralfange 
which is at the front of the lower he8der 11 is 
indicated at 23,8nd it will be Seen that it?ex? 
tendsfrom the body of the headerto the front 
face of the cooling section?Astmilar fange 24 
is provided on the header 1f at the rear,the 
fanges238nd24underlyingthe horizontalCool 
ingtubes 25,8nd also underlying lower corner 
portionsoftheconduits21,22,asshownin Fig.4? 
From the Iower ends of the conduits 24,22, 

portions268re bent down so as to extend to a 
degree into the interior of the lower header 
theseportions26 providng mouths orentrances 
at the lower ends of the conduits into Which oil 
issuppHedfromadstributingtube2Textending 
1engthwise ofthe Iower header,Thisheader has 
at the right-hand end(Fig?3)an opening 28, 
and one end of the tube 271s fastened to the 
he8der So as t0 be in C0mmUnication with this 
opening28,Attheoppositeend,thedistributing 
tube271srigidlysupportedwithin the header by 
suitable me8ns,as,for example,by bending up 
aportion29attheendofthetube,andattaching 
it bymeans such as rivet 30 to the end wal1 of 
?he header,Thistube 2T is provided WithSuit 
able upper dstributing openings forfacitating 
passage of oilin the proper 8mount8nd propor 
tionstothe10Werends ofthe conduits2f8nd22, 
andthelowerends ofthecoolingportions 18,19, 
23,In this particular instance an opening 31 
is providedin the dstributingtube below cool 
ing portion 20,an opening321sprovided below 
8ndin ine With the Iower mouth of Conduit 22, 
8nother opening33 issimilarly provided in as 
sociation with condutt 21,and an opening34 is 
provided beneath cooling portion 19,Such an 
arrangement provides Very efective distribution 
of the oi1 coming in at the inlet,but isshown 
only byWay of example, 
The cooling tubes 25are provided with en-, 

1arged hexagonalend portions-35So that when 
the tubes are placedin 8 bank with the ends 
or headsabuttedagainste8ch otherin therela 
tionshownin Fig.7,the body portions25°of the 
tubes are spaced apart to provide paSSageS 
through which the oi may pass upwardly 
while-air is passing through the tubes Sub 
stantially horizontally,In order to conform 
to the iowermost tubes Which are sUpported 
thereon,the header fiange 23 is provided 
with bent 2ig-zag portions 36,3T and 38, 
asshownparticularyin?g.1,andintheplaces 
where the fange underlies8ndSupport8portions 
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corrugatedplate 46is providedWhichisshapedto 
recelve 8nd hold the head portions of adjacent 
coolingtubes,thlsplate being extendedso Bst0 
Somewhat overlaptheadjacent headerendwals? 
At the outerface oftheplate 468plain plate4T 
is arranged coveringthetube bankatthe slde, 
this plate 4T beingsomewhat overlapped on the 
he8der end Walls and suitably fastenedthereto? 
Adjacent the left-h8nd wal of the condult 21 
(Fig,3),suitablefilerstrips48are provided,as 
required for locathng8nd holdingthe associated 
tube heads?Additional fler strips 48 are also 
usedin BSSociation with the right-hand wai1 of 
the conduit 21(Fig,3),and stmlarflerstrips 
are also used at both sides of the conduit 22? 
At the right-handside of the corethe construc 
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of the by-pass conduits,it is provided with flat ” 
portions 39,Tt isto be understood,of Course, 
that the correspondng fange 24 at the rear 
is similarly formed,and also that the Upper 
he8der 12 has correspondngly.formedfront and 
rearsecuringfianges 40 and 4f? - 

It wi11be observedfrom Fig.3that the end 
wals42and43 of the1ower header areextended 
nowardv somewhat beyond the 1evel of the 
fianges23,24,Similarly,theendwai144and 45 
of the upper header are continued downwardly 
somewhat beyondthe fanges40 and 44?It will 
be observed from Fig.3 also that adjacent the 
1eft-hand boundary ofthetubes of portion 198 
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tion is the Same as at the left-handside,there beinganothercorrugatedtube-head-seatingplate 
46,and another plate4T at the exterior? 
·At their upper ends each of the conduits2? 
Bnd 22is provided with an open fangedportion 
49 extending Upwardysomewhatintothe upper 
he8der,Whichin planis ofageneralyeliptical 
Shape,Each portion 49 servestoreceive a1eg 
of a manifold 50 located in the upper header? 
Thds manifoldis preferably formedasa casting, 
andit has 8 holowtubularbody51incommuni 
cation at the left-handend(Fig.3)withahol 
lowleg52,thelowerendof whichisinsertedinto 
fanged portion 49 of conduit2f?Adjacent the 
right-h8ndend(Fig,3)the manifold has8simi- · 
1ar hollow leg53 extendedinto the conduit22, 
Atits upper part the manifoldis providedwith 
integrallugs 54 and 55 which extend upwardy 
from the manifold body andare provided with 
CUrVed Upper SUrfaCes SO as to fit Within 8nd 
8gainst the innersurface ofthe headerbodyin 
the proper relation when the two parts are 
8SSembled,The legs 528nd53 are ofsubstan 
tialy eliptical cross-section,andsoisthe body 
portion 50 of the manifold?The Iug54is asso 
ciated with the left-hand end of the manifold (Fig,3),8ndthe lug55neartheright-handend, 
At theright-handend ofthemanifold(Fig.3) 
the Sameis enlarged,and ofroundopenforma 
tion,8s indicated at 56?This provides remov? 
8bleteleScoping connection withashorttubeor 
sleeve571eadngtoandfastenedinanopenpor 
tion or port 58 in the adjacent endwal of the 
header?The headerend walalso hasan add 
tionalopening orport59,preferably ofelliptica1 
Shape,as shown in Fig.5,1ocated below opening 
58,and providngan additiona1passagein com 
munication with theinteriorofthe valve housing 
13 previouslymentioned,The opening58isap 
proximatelyin inewith the boreinthebodyof 
the manifold,andtheopening59 isonlyslightly 
8bove the adjacent bank of coolingtubes,The 
manifold 50 can be instaled with considerable 
eaSe,8S the manifold legs can be connected to 
the by?pass conduits merely bythrusting them 
therein? - 

The Valve housing43hasachamberedinterior 
8ndisequipped with a valveseat60horizontally 
arranged adjacent theright-handend(Fig,3) 
0f8 duct or passage 61 in communication with 
theopening58previouslymentioned?The valve 
housing is also provided at.the left-handend 
(Fig.3)With aninlet port 62thatisincommuni 
C8tion with the opening or port 59 previously 
rmentioned?This port 621eadsintoachamber 63 
in thelower part of the Valvehousing,andinthis 
chamber 63fs avalve device64 havingavalve65 
1ocated beneath the seat 60 and movable up 
Wardy to engage the seatand downwardlyto 
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disengage it?Preferabythe vavedevice64is 
supported by and reacts against an adjustable 
screw-threadedplug66in the lower part of the 
Valve housing,and the Valve may be COntroled 
in its operation by suitable thermoStatic means 
such as agas-fied metal bellows or Corrugated 
shel67suchascommonly used forthermoStatic 
control?Also the Valve may be under the COn? 
tro of a spring such as the helical Spring?68 
Placedbeneath thevalvestemina Suitable Socket 
69providedadjacenttheinnerface ofthe plug66? 
The chamber 63isin communicaticn With an 

outiet T0 provided on the valve housing,and in 
communication with thepipe 15orotherccnneC 
tion back to the motor or other apparatUS?It 
wi?beseenfrom Fig.3thatoilin paSSage6f Will 
?e defiected byacurvedwall°? if the Valve Seat 
?s open,and will pass downwardly through the 
vaiveseatinto chamber63,and thence UpWardly 
to outletT0?Onthe other hand,oilpaSSingjnto 
thevalve housingthrough theport é2 wilmove 
approximateiyhorizontallyaround the Valve,and 
thenceinasightyupwardcourse tooutlet 70. 
Preferabythehousing 13 is provided at the 

?aietendwithafiange 72 by means of WhichitiS 
áetachabiy connectedas by SCrews 73 to a C0r? 
respondingfange7& thatissuitablyfastened_to 
theadjacentendwallof the upper header,The 
port 62isformed directlyinthisfiangedendwal 
o? the housing,and the paSSage 6? 
throughthisendwall?Thesecuringfange7°on 
theright-handend of the Upper header(Fig.3) 
?asan opening 61”registering With the paSSBge 
$?andwith theinterior ofsieeVe??,andis prO 
?idedwithaport59°registeringwith port59 and ; 
?ort62,andbetweenthisflangeandthefange0f 
?he vaive housing suitable packing materialiS 
interposed,asshownat?5? ? 
??the operation of myimproved Cooler,oilis 

suppiedto the lower header at the right-hand 
ead(Fig.3),and under conditions of moderate 
?emperaturethe oilfeeding upwardlyfrom the 
opeaings of the distributingtube of the 1ower 
header wi1 pass upwardy through the COOling 
portions 9,48 and 20. Under these circum?? 
stances,thevalve device 6?wil bein the Closed 
position,the expansion ofthe belowsbeingSuf 
cientin degree to hold the Valve proper againSt 
the seat ???This wil prevent circulation of 
oiupwardythroughthe.conduits2 and22 and 
through the manifold5@ connected to Said Con? 
duits?The oi1 moving verticaly through the 
portions19,?8and2?wimove upwardyaround 
the tubes25 while being Cooled by air mOVing 
?orizontaliy through the tubes?When the Oil 
moves upwardy beyond the Upper level of the 
tube banks,it enters the upper headerat the 
lowerpart ofthe1atter,andthen.byageneraly 
horizontal movement?in which??9?cuatesat 
?ast partialyaround the manifold50,it paSSeS 
jntothevalve housing13 byway ofthe port 62, 

extends , 
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aroünd the valve,to the outlet T0,and thenCe 
backtothemechanism whichisbeinglubricated, 
?nthismannertheoi,while being Circulated,is 
cooledinaveryefective manner bytheair paSS 
ing?hroughthetubes25,Thereisanaddtional 
coolingefectunderthesecircumStanceSOwingto 
?he extraction of heat from thoSe faces of the 
gonduits2? and22Which Bre expoSed to the air, 
?ntowhichfaces heatis carriedfrom the C00ling? 
tubesadjacent the ConduitS? 
?nstartingthernotor orthe like,or atother 

ti?es,theremay be a condition in which the oi 
in thetubularsections is congealed,SO that Oil 
cannottakethe course offow mentionedabove, 

3 
orcan do so onlyto a imited degree,Under 
these conditions,however,the thermostatically 
controled valve device 64(having been Set to 
open at a predetermined temperature)is Open 
andthereforepermitsupward circulation ofthe 
oi1throughthe conduits2f and22?Therefore Oil, 
comingintothe distributingtube27,can paSsup? 
wardythroughopenings32and33intothe lower 
ends of the conduits,and can move Upwardy in 
the conduitsin 8 straight Course So asto enter 
‘themanifoid5?and then pass bya Substantially 
straight path to the valve Seat 60,andthence t0 
the outlet ???Hotoil,moving Upwardythrough 
the conduits 2? and22in this Way,Wil quickly 
warm up the oilin the cooling Sections?and this 
oi wilistart circulating,takingthe Course previ? 
ouslydescribed,Oilmoving up through conduit 
2? passesinto leg52 of the manifoldandthroügh 
the body of the manifold,andatacertain point 
is joined by the body of oi passing upwardly 
through conduit22,andthese bodies of oil,mixed 
together,paSS thrOUgh the sleeVe 5T and paSSage 
6??When a,certain temperature isattained in 
the region of the ValVe deVice(this beinga prop? 
erly selected temperature),the vaive closes so 
astoeliminate anyfurther circulating of the oil 
throughthe by-passsystem whichinthis partic 
tiar caseis provided by the vertical passagesin 
tie core,the manifold,With itsassociated mani 
? sieeve ?,and by8 part of the Valve housing 

The VaiVe Spring?8is Used inaddition to the 
belows67asamatterofprecaution,Shouldthe 
Valve Stickin the closed position underimproper 
Operation of the beHows,atatime whenthe by 
passing of the oi should occur,the downward 
preSSure ofthe Oiabovethe Valveseat60,whena 
Cert8in preSSUre has built Up,Will causethe Vaive 
to Open by a thrust overcoming the supporting 
action of the Spring,It is Understood,however, 
thatWhile I haveshown hereinthevalveasbeing 
Under the controi ofathermostaticelementand 
alS08 resilientelement,the particularyalveCon? 
trol meansis notimgortant in the broaderas 
Dects of the inVention? ? 
rtisofdstinctadvantagethatthecoolerofmy 

inVention is of a simple,compact and rugged 
characterand not1ikelytogetoutoforder,The 
by-pass conduitsusedin connection withthetu? 
bularcoolingbodyarestraight,whichfaciitates 
CirCulation,andon theother handampleby-pass 
Capacity for the intended purposes is provided, 
?tis of advantage alsothatthe by-passconduits 
USed in multiple are in communication with a 
Common receiver ormanifold which carriesthe 
oi in a Very direct mannerto the valveseat,It 
iSaiSO Ofadvantagethatthereis directandfacie 
COmmuniCation between.the upper ends of the 
tubularcoolingportionsandthe hotoioutetof 
the device?Otheradvantages of mynewstruc 
tureWiialsobeobvioustothoseskiedintheart, 
Itwilbe understoodthatinmanufacturingthe 

Oil Cooler,the Cooingsection comprisingthein?? 
dividualtubes and the interposed by-pass con? 
duitscan bereadiybuilt up,The headerswith 
theirinteriorpartsin positioncanthenbeplaced 
8gainsttheendsofthe coolingsection,withtheir 
fanges ying in Contact with,the ends of the 
Conduits and with theenlargedendsoftheadja 
8ent Coolingtubes,Then by dippingtherespec? 
tive face portions ofthe 8SSembiyin solder,the 
individual Cooingtubes are secured togetherin 
abodyand Securedtotheconduits,andthehead 
erSSeCured tothe Cooling Section?In manufac? 
turingthe Cooler,al ofthe variousfasteningsor 
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securements necessary between the structural 
partscan be made Veryeasily. · 
In the case shown in the drawings there are 

two by-passconduits,each centrallyarrangedin 
asection ofthe cooler disposed at one Side of 8 
vertical center line,In Some caSes,howeVer, 
the number ofthe conduits may be varied,älso 
theirarrangement?In the case shown?in the 
drawings,the coolingSectionsaremade Up from 
individual coolingtubes,as this is regarded 8S 
preferable,butin someinstancesthetubeStruc? 
ture comprisingthe horizontalair paSS8ges and 
the substantialy upright iquid paSSages may be 
constructed from bent and folded metal SheetS? 
The heat exchange structure can also be used 
forotherpurposesthantheregulation ofthetem 
perature oflubricatingoil? - 
While I have shown herein Only One form of 

myimproved device,itisto be understood that 
the invention can take V8rious forms,8nd th8t 
Variouschangesin the Organization of parts and 
inthe detaismay be made without departing 
from theprinciples of myinVention Or the Scope 
of the ciaim? 
What?ciaim is: 
An oilCooler COmprisingatubular coolingSec 
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toahad?g horizontalairpassagesandgeneraly 
verticalolpassages,upright by-pass condutstn 
spacedparallelrelationarrangedwithinthe b6dy 
of Said coolerSection,81ower header haVing8n 

,inlet for oilto be cooled,meansin Said he8der 
fordstributingoitotheoipassagesofthe C00l 
ing Section andtotheiower ends of the by?paSS 
conduits,an upper header havingitsinteriorin 
communication with theoilpassages ofthe c00l-· 
ingSection8nd haVing8 discharge for oiliSSuing 
from the oil passages of the Cooling Section,S8id 
Upper header also having a Second discharge,8 
manifoldwithin the upper header having8 hol 
1ow body and hollow legs,the legs beingin com 
munic8tion With the Upper ends of Said by-p8SS 
COnduits and Said manifold being adapted to 
C8rry oilfrOm Said Conduits to SaidSecond ds 
ch8rge,8,V8lVe housing having portions respec 
tivelyin Communication with therespective ds 
charges of the upper header and divided from 
eachother by8Valyeseat,anda valveadaptedto 
eng8ge8nd diseng8geSaidValveSeatandadapted 
to control by-passing of the oilthroughthe by 
p8SS conduits8nd the manifold? 

ANTHONY R,MORMTLE, 


