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Thisinvention relatestoair-cooledmotors, 
and more particulary to ai-Cooled inter 
nal Combustion motors employedin motor 
Vehicles, 

5 The air-Cooled motor has marked 8dvan 
tages overthe water-cooled motor,both for 
automobiles and for air-Craft,such advan tagesincludingnotabyfreedomfrondanger 
of?reezing $nd the Saving of weght due 
to the fact thatthe need for employing a 
waterjacket,a radiator and Coolingliquid 
thereinis obviated? 
The air-cooled motor,as heretofore.co? 

structed,has,however,had?serious dis&d? 
vantages ascompared with the w8ter-cooled ?otoEdueprincipaytothé?acttha?there 
isnocirculatoryCooling mediumtendingto 
keep alofthepartsaöasubstaatialy Hni? 
form operatingtemperature,Asa resuitQ? 
thislackoftemperatureequalizing means,it 
frequently happens that the seyeral,Gyli? 
ders,whicharé?egessariyexposedtoidenti 
cal external conditions,operate at widely 
diferenttempe?atures,andalsothat dfer 
ent portionsof the perphery of a single 
cylider become unequay heated… 
?tis animportant object of the present 

inventionto provide means for overcoming 
oratleast for reduciaginalarge.?easure 
theseinequalitiesotoperatinggo?ditionsin 
the varioüsparts of a??8ir-Coged?otor,80 
thatalofthe?artswibe ordinariy main 
tained at approximateythe Sametempera 
ture,which?tempe?8türe may be that at 
whichthe motoris designedto operate most 
eficienty, 

tisa further object of theinyention to 
avoid subjecting the motor cylinders to 
widey varyingoperatiggtemper$tu?es,$s 
externaltemperatüres change with the_Cli 
mateorwith?heseasonsorfron daytoday, 
Totheseen?povisionisdeaa?ymade, 

asshown intheilüstrative embodiment Of 
theinvention,ofthemostatieneansforindi vidualythrottlingtheairchannels between 
thecoolingfnsonthemotorcyinders,eagh 
throttlebgingindividualycontroled bythe 
temperature conditionsexistingin the par 
ticular portion of the Cyinder adjacent 
whichitlies, 
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Withsuchanarrangement,ifthemotoras 
8 wholeistoo cold,alofthe channelswik 
bethrottied and the blast of,coolingair 
which is ordinariy supplied from a pro 
peler pumporfan wilbepartialychoked 85 
back until al parts of the cyinders have 
beenraisedtothedesiredoperatingtempera 
ture,?n cold weather the throttles will 
neyer,as_a rule,open completely. 
Regardessofweather conditions,any part 

9fthe Hotor which remains below?he?re 
determined?temperature wil receive less 
thanthe fulamount ofairwhichwould be s?p?edtoitw?h±ulthrottleopening,and 
the 8irthüschoked backwibedivertedto 
inCreasethe Coolingefectinother channels 
wherethe partsare disposedto overheat,so 
thatsuch parts wil be more efectively 
Cooledthan heretofore, 
This feature maybe ofespecialvalue,for 

example,in Case One Cylinder is missing, 
Accordingtopriorconstructions,themissig 
Cylinder,though cold,would receivejustas 
Inuch air as usual,andthe 8ctive Cylinders, 
though overioaded and therefore disposed 
to Overheat,wouldreceive no more airthan 
usual, 
The invention will alsotend to promote 

uniformity of operatingconditionsin spite 
ofvariationsofoad,orgrade,orthegearin 80 
which the Yehicleis being operated, 
Cther objects8ndadvantages wilherein 

afterappear. - 
Inthe drawings forming a part of this 

specification: 
Figure lis a longitudinal,Vertical,sec 

tionalviewshowingthe Cyinders and Cool 
ing meansof anair-cooledmotorhavingthe 
improvements of the presentinvention in 
corporatedtherein; 
Eigure2isasectionalelevationofasingle 

Cylinder,thesleevesurroundingthe Cylinder 
being partybroken away; · 
?igure3showsasheet of bi-metalic ma 

teria cut outto form throttletongues,but 
notyetturnedintoCylindricalforln; 
Figure4isa horizontaisectiontakenjust 

above a Cylinder andshowingthe present 
inventionappliedtothe Cylinder; 
Figure5isaviewsimiarto Figure3but 
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showing how the,lengths of the,throttle 
tonguescan bevaried to meetyyinglocal 
conditions characteristic of diferent por 
tions ofthe circumference of the Cylinder; 
and 
Figure_6is a sectional,view9n the ing 

6—6 of Figure51ookinginthe diretion of 
the arrows. 
Theinvention isilustrated as embodied 

in or applied to an,internal combustion 
motor16fanotorvehicle which motor com 
prisescylinders2havingradialy extending coolingfins3thereon,andsleeve?Orjackets 
4 surrounding the fins and defining w?h 
thefinsand the cylinderschannels for the 
passage of_coolingair, 

Théairforcoolingthee?indersis drawy 
inatthefrontofthe motorthrough agrid 
orshutterstructure?byanysuitable pump 
ingmeanssuch asa fu16 driventhr9ugy 
a öhain or belt7 from the crankshaft of 
thenotor,butatconsideraby highgrspeed 
than the rotaryspeed ofsaiderankshaft? Thefan 6isdesirabygeared,and designed 
to deliverair more rapidy for coolingthe 
cylindersthan has.been custony in the 
past,itbeingfeasiblet9 provideforanover 
Supply of coolingair begansetheteupera 
tufecontrolingmeansofthe presentinven? 
tion wil choke back the surplus air and 
preyentobjectionable over-c00ing, 
Theair drawn in bythe fan 6isforced 

bythe fan_under pressurg into?an upper 
chamber defned bya horizontal partition 
8 and a cover 9,The air passes thence 
through the airchannels definedjointy by 
the cylinders2,the Coolingfins?$ndthe 
sleeve 4,and is finaly discharged belgw 
the partition8.,The provision of,anade? 
quate supply of air may be assisted,if 
desired,by the provision of a,fan drivey 
from therear end of the crankshaft and 
arrangedtosucktheairout ofthe chamber 
defined belowthe partition S. 

Theillustrative motor,proper,is of Con 
ventional design and ineudes pist9ns?10 
operatinginthe cylinders2,which Cylinders 
areequippedwithintakevaires11fo plac 
ingthe Cylindersin communication within 
take pipes12,and,with exhaust vayes,13 
forplacingthecylindersin communication 
with exhaust pipes14? 
Forthe puipose of providingindividual 

throttles for the air channels around the 
cylinders,provision is made of throttle 
sleeves l5? 
Each throttle sleeveis made from a bi 

metalic sheet 16,17 consisting of a sheet 
16 of one metaland asheet 17 of another 
metal,which sheets are welded or other 
wise suitably secured together?The sheet 
17hasasubstantialy higher co-eficient of 
expansion than the sheet 16,so that the 
composite bi-metalic sheet 16,17.is dis 
tortedbychangesintenperature?The com 
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posite bi-metalic sheetis punchedin the 
inannershownin Figure8 toforna multi plicity oftapered tongues18whichrenain 
Gonnected together by an upper marginal 
band 19 of the shect that rennins uncut, 
Thetongues188re ofsuch width?attheir 
upperends adjacent the band?9thatthey 
wilft snugy between the eyinder?fins 3 
attheouterextremities ofsaidfinsadjacent 
thesleeves4,Thetonguestapercontinuous 
lytowardtheirlower ends,the lowe ends 
being of such?width that they?can be re 
ceivedsnugly betweenthe cylinderfins8 at 
the inner extremities of the fins adjacent 
thewalls ofeylinders2. 
When the sheet 15 has been stamped,as 

shown in Figure 8,itisturned or folded 
to formitinto acylinder,and the opposite 
ends ofthe band 19arewelded or othorwisc 
suitablysecured tooleanother?Thissleeve 
or cylinder 15is placed within_the sleeve 
4SO that ench tongue 1S extends into One 
ofthe airchanuelsbetween adjacent cylin 
derfins3andthenotchesbetweenthe upper 
ends_of thetongues.eubrace andrest upon 
the fns,Each cylinder is provided with 
one ofthesleeves15. 
The bi-metalicsheetis desirablyinitially 

so formed that the tongues 18 are curled 
at atinospheric tenperature,this curing 
beingsuicieut to Cause the lower ends of 
the tongues to lie substautialy in contact 
with the cylinder wals when the throttle 
sleeve is putin place atatnospherie tem 
perature? 

It wilbeseenthatasthe motorisstarted 
into operation,eachtongue 18isexposed to 
the_air passinginto the channel whichit 
is designed to control,and thatits lower 
end will be gradualy drawn outward to 
wardtheseeve ± asthe particular part of 
the cylinderadjacentwhichitlieswarmsup? 
The tongues have distortion characteris 

tics,duetothe diferencein the co-eficients 
ofexpansion of netalsused,such thatthey 
will be completely straightened out when 
the portions ofthe ?ücü which 
they lie become heated tothe desired oper 
atingtemperature,Underthese conditious 
the tongues become inefective and the air 
is alowed to pass without obstruction 
through the air channels for cooling the motor,Thetonguesare ofsuchlengththat 
they will be able to move fron the fuly 
closed tothe fuly open position whensub 
jected to such heating, 
Shouldany ofthe parts ofthe eylinder 

remain belowthis desired temperatureafter 
otherparts havereached suchtemperature, 
the tongues.lyingin the channels alongside 
the relativey cool parts wilremain curled 
inward to throttle the airin their respec 
tive channels andenable the cool parts of 
the Cylinderto be brought up to the same 
temperatureasthe other parts? 

5 

80 

S 5 

?00 



1766608 

Similaryifone ofthecylindersisoper 
ating“cold”,thethrottletonguesgontroling 
the air passagesaround Such Cylinder wik 
al remain partialy Curled inward until 
the Cold Cylinderis warmed up to the de 
siredtemperature,In either ofthese Cases 
the air which is restrained from passing 
through the partialy closed channeis wil 
bedivertedand becomeavailableforcooing 
the hottestparts ofthemotor,sothatthere 
wil be relatively little tendeney toward 
overheating of any part? - 

?t wilbe observed,of Course,thatin cold 
we8thernone ofthethrottleswilopen Com 
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pletey.except under extraordinary Condi 
tions of overloading of the engine,Under 
such conditionsthesurplusair whichwould 
normalybedeliveredpastthecyinders may 
in part be forced through and resuit i Q 
somewhat lower genera?temperat?re but 
Qpart wilalsoescape backpastthefan, 
?n Figure6 disclosureismade ofa_modi 

fed form ofthrottle device15°whereincer 
tain ofthetongues?18°arec?s?o?e ?1?n 
others,Thisexpedient may be desirablein 
some instalations forinducing8 free de 
livery ofair?astthe hotsides ofthe eyi? 
ders,wherethe exhaust valves are located, 
thanis provided for at other parts of the 
cylinders, 

It wil be seen thatin accordance with 
the presentinvention provisionis nade.of 
simple,reliable,durable,and inexpensive 
means for equalizing the,temperatures of 
theseveralCylindersandoftheseveralparts 
ofthe individual Cylinders,and for avoid 
ing operation underwidelyvaryingtemper 
ature conditions dueto seasonalor climatic 
changes,Itis obvious,of Course,thatthe 
controldevice herein disclosed may be sup plementedbyamanualyorthernostaticaly 
Controlled means for varying_the total 
amount of air Suppliedin accordance with 
seasonalor climatic variations? 
Some of the advantages derivable from 

the present improvement may be briefy 
notedandareas folows: 
Thereisa saving offüelbecausethe un 

necessary dissipation of heatisavoided,and 
becansebettervaporizationisassured under 
adverse conditions? 
Unevenorlopsidedexpansionofthe Cylin 

dersisavoided,with theresultthat no extra 
clearance hasto be providedin the design ofthecyindersandpistonstoalowforsuch 
expansion,LOSs of compression and Gil 
leakage maythereforebereduced, 
Théliability9fthe occurence of high 

temperature conditionspeculiar to asingle 
cylinderis materialy reduced,so that the 
likeihood of pre-ignitionis reduced anda 
design of motor using higher Compression 
and therefore developing more power may 
beadoptedthan hasheretofore been practi 
calinair-cooled motors, - 

3 

The fact thatthereisno danger ofover 
C9olingany part ofthe motor?nakes prac ticaltheemploymentofairsupplyingmeans 
ofgreatercapacitythan heretofore,andcon 
Sequently the maintenance of the hottest 
?8rtsata muchlowertemperature?Thisis 
also a factorin?enabling higher compres 
$on?to be used and more power to be 
developed, 
Cyinderswhicharemissingwhenthemo 

tor frst starts and which,i? permitted to 
remain Cold would COntinuetoiss,areen abledto begradualyheatedup bytheother 
pats ofthg Hotorto? pointwhere,insome 
instances,firing may begin, 
Vhile?haveinstratedand describedin 

detai Certain preferred forms of myinven ?on,i?istobeunderstoodthatchangesmay 
bernadetherein andtheinventionembodied 
inothe?structures??donot,therefore,de siretQ_init1nyselft9thespecific construc 
tionsilustrated,butintend?ocover myin Ve?tion broadyjnyhatever formits prin 
ciple may be utilized? 
?claim: 
1,?n?n air-Cooled motor,a Cylinder,ra di?ingfinsonthe Cylinderextendinglongi 

?dialythereof_and having air channels 
therebštweem,and_means for individualy 
throt?ingthe airchannels, 
2,In anair-cooled motor,acylinder,and 

temperature responsive meanscontroledre 
spectivey bythetemperatures of diferent 
Segments 9fthe cylinderfor controlingthe 
Bassage of.cool_air over the diferent?seg 
?nents of the Cyinder to pronote uniform 
heati?g cireHmfege?tialy of the cylinder? 

ö·?n_angir-gooled?otor,in combination, 
a,Cylinder havingradiatingfinsthereon,8 
slesvesurroundingthefinsandwiththefns 
definingairchannelsalongthe cylinder,and 
a Series of thermostatic throttles disposed 
Oneineach channel, 
4?nanair-Cooledmotor,incombination, $ Cylinder?avi?gradiatingfins extending 

longitudinaly thereof,a sleeve surround? 
ingthe fins and,with.the fins defningair Channelsalongthe Cylinder,andathrottle 
?eeveincluding?narginglportionengaging 
theends ofthe fnsand bi-metalictongues projegtingintotheairchannels? 

5.In_anai?cooled_motor,incombination, agy?nder,radialCooling?nsextendinglon 
gitudinalythereof, ?? 
tles adapted to close the passages between 
the Coolingfnswhenthe?otorisgold,and 
to movegradualyto positionstoleavethe 
Passages 9penasthe motorwarmsup? 
Intestimony wheregf?,have afxed my 

signaturetothisspecification. 
CLARENCE M,CREWS? 
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