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The invention relates to air orgas flow control ap 
paratus and Specifically pertains to devices of the parallel 
shutter type Such as used with internal combustion engine 
radiators. 

Shutters have long been used to controlthe fow ofair 
orgases and have found Wide usage in the Ventilationart. 
A common use of such apparatus has been to control the 
quantity and direction ofair fowing through the radiator 
of internal combustion engines and other ventilation de 
vices onvehicles,Inthe past the shutter vanes have been 
supported by pivot shafts rotatably supported in a suit 
able bearing and often the bearing consists of no more 
than a hole formed.in the Shutter Supporting framework, 
Because of the highly corrosive conditions caused by rain, 
salt and road chemicals,conventional vehicle mounted 
shuttersusualy corrode rapidly and because of the plural 
ity of components involved and the infrequent Seasonal 
operation thereof,the vane apparatus often becomes in 
operative due to the formation of rust and the like 
at the hinge or pivot of the yane,Although itis Some 
times possible to free corroded shutters with rust Solvents 
and direct manipulation of the vane,the condition Wil 
become progressively worse and within a short period 
of time the shutters often become inoperative again. 
To overcome the above disadvantages of conventional 

shuter construction,it is an object of the invention to 
provide a Vane which is not Supported by a pivot and 
bearing and whichis not Susceptible to becominginopera 
tive due to corrosion. To accompish this objective the 
invention employs a vane hinge or pivot constructed of a 
fiexible material which is relatively unafected by Water, 
salt and the like,yet provides a strong and accurate 
means for Supporting the vane. 

Afurther object of the inventionis to provide a vane 
construction of extruded material Which has a high re 
sistance to bending and defection. - 

Another object of the invention is to provide a Shutter 
vane construction wherein Sealing means may be readiy 
assembled to the shutter and cooperation of the Sealing 
means ofthe vane with the adjacent vane is positive and 
efective. · - 

Afurther object of theinventionis toprovide a shutter 
vane construction for use with a flexible hinge wherein 
the vane may be hinged throughoutits entire length. 

Another object of the invention is to provide a Shutter 
apparatus which is dependable in operation and may be 
readily manufactured and assembled. 

These and other objects of the invention arising from 
the details of construction of an embodiment thereof 
will be apparent from a deScription of the accompany 
drawings wherein: - - 

FIG. 1 is a perspective view of a three vane shutter 
apparatusin accord with the invention wherein a portion 
of the lower vane is cut away to iHustrate the hinge Sup 
port, 

FiG. 2 is an elevational,Sectional view of the vanes 
shownin the closed positionastaken along the line II?IH 
of FIG.1, - 
FIG.3is an elevational,sectional view of an eniarged 

detail of the vane construction taken along the line 
?If?II? of FfG. 1. 

It will be appreciated that although the shuter con 
struction of theinvention was primarilyintended foruse 
with vehicle radiator coolingand ventiation systems,the 
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construction is not limited to such application and may 
be usedin most conventional shutterinstallations. - 

Referringto FIG,1,the shutter structure may include 
a pair of parallel Spaced angle elements 10 which,in an 
instalation,would be afixed to thevehiclestructure. The 
angle elements 10 may be cut and formed to provide a 
plurality of ears 12 which extend at right angles from 
the inside legs oftheelements10.,Aplurality ofextruded 
croSS members 14areinterposed between elements10 and 
are afixed to the ears 12 by bolts ?6 extending through 
holes formedin the ears and cross members,The cross 
members 14 constitute the Supportelements forthe vanes 
?8 and the menbers ?4 extend atrightanglesto the ele 
ments ?9 and are Spaced apart a distance proportionate 
to the width of the vanes as will be later apparent. It 
wil be understood that the angle elements 19 and cross 
members ?4,as assembled,wil define a rigid structure 
which may be readily afixed to the vehicle or other 
primary Structure. 
The vanes 18 are preferably formed of extruded ma 

terial Such as aluminum which is resistant to corrosion 
and will maintain an attractive appearance over long 
periods of time. The length of the vanes will depend on 
the width the elements 10 are spaced apart,which dis 
tanceis determined bythe size of the openingto be shut 
tered. ft is one of the features of the construction of 
the invention that extremely iongvanes may be employed 
without appreciable sacrifice of strength characteristics 
and that a minimum of supporting structure is required 
to mount long vanes for"flutter-free° operation. - 
The detais ofthe vane construction are bestillustrated 

in FIG. 3 wherein the general arcuate configuration is 
readily apparent. The outer Surface of the vane 18 is 
designated 29 and this surface is smooth and uninter 
ruptedasisapparentfrom FIG,1. The inner surface22 
is also of an arcuate form,somewhatsimilar to that of 
the outer surface 20. However,formed.projections are 
provided on the inner surface to facilitate the attachment 
of the hinge and sealinglip to the vane. The inner Sur 
face 22is formed with anapproximately centraly located 
projection 24 that extends the length of the vane and 
is parallel thereto. The projection 24 has a minimum 
thickness at26 and an enlarged head at28,which form 
half on an arcuate recess 30 between the projection 24 
and main body ofthe vane.,The other half of the recess 
3@is defined by an arcuate depression 32 formed in the 
vane which also extends the length of the shutter. The 
recess 3{?is thus of a generally cylindrical configuration 
and wil receive the bulbous,cyindrical edge 34 of a 
fexible hinge 36. After the edge 34is placed within re 
cess 30,the projection 24is bent toward depression 32? 
tofirmlygrip the hinge edge34andfacilitate a mechanical 
connection between the hinge 36 and vane 18. * 
The upperedge of the vane,FIG.3,is provided with 

sealing lip 38 of a fexible material Such as neoprene, 
rubber or the like and the lip is connected to the vane 
by a mechanical connection similar to that used to grip 
the hinge Aprojection 40,extending the length of the 
vane,is formed with a head 42 and defines a cyindrical 
recess 44into which the cylindrical edge 46 of the lip 
38 is received. After edge 46is placed within recess 44, 
bending of the projection 49 toward the outer Surface 20 
will Securelygrip the lip and a Sealed connection between 
the vane and lip is produced. It will be appreciated that? 
the projections24and40 areiustratedin FIG.3in the ?? 
deformed positions wherein the gripping of the hinge and 
Sealing lip is provided. 

70 
The lower end ofthevane 18isformedwithaninwardly 

projecting edge 48 which extends the length of the vane 
and connects with the sealing lip as will be apparent in 
the description of FIG.2. - - - 
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The edge of the cross members 14,adjacent the vanes, 
is also formed with means forgripping the hinge 36 and 
takes the form of a projection 49 which defines a cyin 
drical recess 50 within the edge of the cross member. 
The hinge 36isprovided witha Second bulbous cylindrical 
edge portion 52 which is received within recess 50 and 
defiection of the projection 49 toward the cross member 
edge 54will Solidly connect the hinge to the cross mem 
ber 14. It will be noted that the enlarged end of the 
projections 24 and 49 is formed as to provide contact 
over a Substantial portion of the hinge adjacent the cylin 
drical edges thereof This construction prevents the 
projectionsfrom cutting or excessivelypinchingthe hinge 
in the fiexing portion of the hinge. 

ft wil be understood that the hinge 36 consists of an 
elongated piece of fiexible material Such as neoprene, 
rubber,plastic,1eather or the like having Substantialiy 
cylindrical edge portions which are gripped by the vane 
and croSS member Structure. The hinge portion of re 
duced thickness between the edges 34 and 52 is highly 
fiexible anditis preferred that the hinge material be rela 
tively non-elastic whereby the vanes are supported for 
easy pivotal action yet will not shift an objectionable de 
gree with respect to the cross members,?t wil be under 
stood thatin the preferred embodiment the hinge 36 ex 
tends the entire length ofthe vanes. The degree offiexing 
ofthe hinge and relation of the vane to the cross member 
when the vane is full open is Shown by the dotted lines 
of FIG,3? 
The structure for operating the position of the vanes 

may be of conventional.nature and consist of an arcuate 
activator arm56afixed to each vane?8 byrivets or other 
suitable means. The free ends of each of the arms56 
is pivotally afixed to a common connecting bar 58 by 
a pivot pin and a control mechanism,not Shown,adapted 
to axialy translate bar 58 wil thus SimultaneouSly pivot 
all of the vanes18in the known manner. While the acti 
vator arms56 are iliustrated as afixed adjacent the end 
of the vanes the arms 56 may be afxed to the vanes at 
any axial position and in many cases would be centrally 
located between the vane ends. 
The relation of the vanes 18in the closed position is 

shownin FIG.2. The cross members14are Spaced apart 
a distance related to the width of the vanes Such that 
the vane edge 48 will engage the Sealing lip 38 of the 
vane below It wil be noted that the lip 38 is formed 
to curve forwardly and engagement with the edge 48 is 
Suchasto slightly biasthe lip backward and a Substantially 
air tight Seal is produced. Since the metallic portions 
of the vanes do not engage each other,leakage due to 
foreign mattergetting between the shutters and prevent 
ing the vanes from completely closingis minimized. 
From the above description it wil be apparent that the 

invention deScribed a Shutter construction that Will not be 
subject to Seizing due to corrosion and which is capable 
ofachievingan accurate control ofthe airflow throughthe 
vanes. The arcuate shape of the vanes and the axially 
extending projections 24,40 and 48 provide thin wal 
construction of relatively high Strength and resistance 
to bending and the lengthwise Support of the shutter by 
the flexible hinge gives additional strength to the vane 
and minimizes"futter." It will be noted from FIG,2 
that the hinge 36 is fexed the greatest extent when the 
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shutters are closed and the Heast extent when open. Due 
to the tendency of the hinge to Seek the unstressed condi 
tion the hinge functions as a Spring to urge the vanes 
toward the open position and this feature provides a 
Safety function in the event of a failure of the shutter 
control apparatuS. Should a pivot pin or linkage become 
accidentally disconnected the vane wiH automatically as 
Sume an open position and possibly prevent overheating 
of the vehicle engine. 

Modifications to the described embodiment may be 
apparent to those skiled in the art without departing 
from the Spirit of the invention and itisintended thatthe 
invention be defined only by the scope of the following 
claimS. 

I claim: 
1. a a Shutter construction,a Supporting framework 

inchuding an elongated vane supporting member,an 
elongated vane havingapair ofparalleliongitudinaledges, 
a hinge offiexible material having a pair of longitudinaly 
extendingedgeS,one ofsaid hingeedges beingmounted on 
Said member and the other hinge edge being afixed to 
Said vane at a location Substantially centraly located be 
tween and parallel to Said vane edges,said hinge being 
of a length Substantially equal to the length of said vane 
and continuously afixed throughout its length to Said 
member and vane. - 

2. fn a Shutter construction,a Supporting framework 
inciuding an elongated vane supporting member,a vane 
of thin material having parallel longitudinal edges,a pro 
jection formed on Said member defining an elongated 
Support member recess,a projection formed on the vane 
the axial length thereof substantially centrally between 
and paralle to Said vane longitudinal edges defining an 
elongated Vane recess,an elongated hinge offiexible ma 
terial of a length Substantially equal to that of the vane 
and having bulbous edge portions and a flexing portion 
intermediate Said edge portions,one of said edge port 
tions being received and maintained within the support 
member recess and the other edge portion being received 
and maintained within the vane recess whereby Said vane 
is piyotally mounted throughoutits length upon said sup 
port member. 
3,In a shutter construction,a Supporting framework 

including an elongated vane supporting member,a recess 
defined in Said member extending the length thereof,an 
elongated vane having a pair of parallel longitudinal 
edges,a recess defined in Said vane substantially paralel 
to and centrally between said edges and extending the 
length ofSaidvane,an elongated hinge offiexible material 
having a pair of longitudinal edges and of a length sub 
stantially equal to that of said vane,one of said hinge 
edges beingfixedly receoived throughoutits length within 
Said Supporting member recess and the other hinge edge 
fixedly received throughout its length within Said yane 
TeCeSS? 
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