225143[err] Louver Wth Maximum Free Area The "free area” of a louver is
defined by the Air Mvenment and Control Association (ANCRBG&BAMCA St andar d
500, "Test Methods for Louvers, Danpers and Shutters,” as "the mninum area
t hrough which air can 5 pass” and is determ ned by nmultiplying the sum of
the m ni num di stances between internedi ate bT des, top bl ade and head, and
bottom®kade and sill by the nmini- 'num distance between janbs. The percent
free area is the free area divided by the gross area x 100. The 10

di stances, in turn, are between points on the adjacent nenbers (bl ades,

sill and head, as the case may be) that are closest to each other in any
di'rection. To mninze the size of the opening at the building face and the
size and cost of the louver for a given air- 15 flom/capa0|ty, it is
desirable to design the |ouver e | fr--_ { Because of
irregularities, such as dr ai nag® rgTi TSEL S - . & screw bosses
and the like, in the blade cross sectlons few, |f any, | ouvers currently
on the market have a maxi num 20 free area. It is desirable that

enbodi ments of the present invention provide a | ouver having a maxi numfree
area. To this end all elenments of the blade cross section are 25 desirably
| ocated within a carefghgyngggégg?gaaoag a hbuveralisoddesned sy khdids t he

zone such that a larger portion of the zone.,is.,at the |lower front part of

the bl ade and a sHayfEenpoppdofontral Pﬁ§°ﬁﬁﬂ§P°PeéP”E§ﬁt1HrA§GQV|ce ver sa.
It is further prefeandapdt500;ceT@st Methdds' €ogi gouvens, Dampers RAnile

cross, Seolons of chObEEs, h"a8" Ehe' 1R Bth Erda ThebubhoCHIT it TaleS! O"
5 pass" and is determined by multiplying the sum of the
minimum distances between intermediate blades, top

blade and head, and bottom blade and sill by the mini-
mum distance between jambs. The percent free area is
the free area divided by the gross area x 100. The
10 distances, in turn, are between points on the adjacent
members (blades, sill and head, as the case may be)
that are closest to each other in any direction. To
minimize the size of the opening at the building face
and the size and cost of the louver for a given air-
15 flow capacity, it is desirable to design the louver to
have a maximum free area. Because of ifregularities,
k,- such as drainage troughs, offsets, flanges, screw
' bosses and the like, in the blade cross sections, few,
if any, louvers currently on the market have a maximum

20 free area.
It is desirable <that embodiments of the present
invention provide a louver having a maximum free area.

To this end all elements of the blade cross section are

?S desirably located within a carefully designed zone. It
is also desirable to bias the zone such that a larger
portion of the zone is at the lower front part of the
blade and a smaller portion is at the upper rear part or

30

vice versa. It is further preferable to create a



conposed of a famly of different louvers, all with the sane free .area, .
whi ch may not be the nmaxi mum possible free area, but wwth 5 vari ations
in the blade cross sections. According to the present invention, there is
provi ded a | ouver having a nultiplicpty of blades of identical cross
section nounted in uniformy spaced relation and in uniformorientations
relative to a front plane and a rear plane defined by the front and regr
extremties of the 10 bl ades if fixed or, in the case of an operatfg

| ouverdeslgnf zonke "arfibyr edte doldtadaridress afedtiiond aolf slodrearsnihherdetul | y
open Eositions The t%%gzed I n.that, each cross_section

j nvention i s chaE C 5
al ong COn@TS, SToRkEk BESFEoTER FRS CETEN yOFpen I00GT ofYPRePhe case ¢
of ancompbste'tin'qf_l@Mil}ﬁ@@?ﬂ&ffe&egunboﬁﬁefs, cell rveictlb%h_e( shmer ﬁgée?_nd t
rear vertical , nes 1 n n an rear S, .respecti ve : 1 rst,
o <BEbha  Bbinremay. Aok BeLLRBcPRRIFYS: RoBa iR, R Rt PUb R noe |«
5paceg¢gagpatiohy 8npflesaileide redsd skattons) Acdording @35 thaprasdntot

substantially greater than the pl ade thickness,, oriented obliquely to the
Front LBKERFAR pEReTE e PETORD A IOH T SRS HHGE LPAAILFK 8 cect | ng

the fpoaHeB! ¥ PledteERECt E¥EssPBEEL2BH MAWRLteld O Wl fdEmBypdgpheenear
pl ane at respective upper_and | ower rear points;, a first

: A 25 (c)
upper Flatigagand dn teifermaientatcions Rlatier tRidt frembvi RY28Sr adi us
C equghg! @ F&@r BTN HeFiltid BySERECLrOSt VR iy WaR¥eniti®s0bf! fRezONE
and the lower |ine of the zone next above, having its-center_ at _the |ower
1P ont bpafes &f fixed e dakthepeasespll amReraking lonver.okhel fHrent3p

(d) azhir HedOWekt Aefit f8FCRIE dhd Obih8ekOWRed | 118 2helibe MECQPdopEhNt .

having the same radius C as the upper front arc, having its center at thes
upper PPEAEigBEnt Fhe hinvemelorxishehakagherisedr 8ctthaf (9RCR eqFoOFeNe;

3 (Blordon°atBigl QIR 1RGHAMINdAN 1 dde, e Ld needt shiy! open front

poi nt, having a radius equ

position in the case of an operating louver, occupies a zone
15 defined by: ' |
(a) front and rear vertical lines in the front and rear
planes, respectively; | _ '_ :
.(b) first and second points located respec-tively in paréllel
upper and lower lines spaced-apart by a predetermined distance

20 T not less than and not substantially greater than the blade
thickness, oriented obliquely to the front and rear planes at a
predetermined blade slope angle and intersecting:the front plane
at respective upper and lower front points and the rear plane at \;)
respective upper and lower rear points;

25 (c) a first upper arc tangential to the upper line at the
first point, having a radius C equal to the perpendicular
distance between the upper line of the zone and the lower line
of the zone next above, having its center at the lower front
point of thé zone next above and interéecting the frént line;

30 | (d) a first lower arc tangential to the lower line at the
second point, having the same radius C as the upper front arc,
having its center at the upper rear point of the zone next below

and intersecting the rear line;



sumof two times C and T and having its center at the upper rear point of
the second zone below, 5 (f) a second upper arc having a radius
equal to the sumof C and T, having its center at the upper rear point of
the zone next bel ow and tangential to the uppgL line at the first point;
(g) a tshird upper arc having a radius equal to 10 the sumof two tines C
and T, -{@tersecting the rear line at the upper rear point and intersecting
t he second upper arc tangentially; and (h) a third | ower arc having a
radius equal to the sumof Cand T, intersecting the first and second 15

| ower arcs tangentiall y([eand A 2dddhd t%(ﬁvﬁéo‘%ﬁmgrﬁo Wi I&E%ﬁ%f of

tHe third upper arc of e zone next etter, understandin

the invention refat thecdawer FEaftdPAiathdatind @ FRHIE SPaboFDitRM 20
exenpl ary embodi Ngg@in olfaked tineRNicURTd @ aHd hiéﬁ?lgngw&g & IS

of which: Fig. 1 i1s a diagram show ng one aspect of 25 provi di ng zones
for the bl ade croYPPeE:Xiead¥s PoiRt Fhee secand aone hedoWica in a | ouver:

Fig. 2 is a dsagram shqQwyngahaucona d.g;géi- Qfrd PAvigey & raddud equAcidy and
sl ope of the blades affects the size of the zone of “each bl ade cross
section; 30 - the; gumsofs Candy &y o BAVHOF dEShGRNERE At &heo uBpeEh HRake

cross section i s pBxh#l sgdtAe 2chenglexen baflcwhanderahgentidP toothee e

bl ade spaci ng and.the blagg sIogei Flgpﬁﬁ is a diagram showi ng how the zone
of each 35 bl ade*BRo8% EBE; £IRSESP ‘maxi mi zed in size and - 4-

bi assed to the |ower figyt pothigd appelrcarcohaviagt aoradius equal to

__ 10 the sum of two times C and T, intersecting the rear
ot line at the upper rear point and intersecting the second :
_upper arc tangentially; and
(h) a third lower arc having a radius equal to
the sum of C and T, intersecting the first and second
15 lower arcs tangentially and having its center
coincident with the center of the third upper arc of
the zone next below.
For a better understanding of the invention refer-
ence may be made to the following description of an
20 exemplary embodiment, taken in conjunction with the
accompanying drawings of which:

Fig. 1 is a diagram showing one aspect of

25 providing zones for the blade cross sections that
produce a maximum free area in a louver;

Fig. 2 is a diagram shbwing how the depth of the
louver and the spacing and slope of the blades affects
“ the size of the zone of each blade cross section;

30 Fig. 3 is a diagram showing how the zone for each
blade cross section is maximized as a function of the
depth of the louver, the blade spacing and the blade
slope;

Fig. 4 is a diagram showing how the zone of each

35 blade cross section is both maximized in size and



Fig. 5is a partial transverse cross sectional view of a |ouver enbodying
the present invention; 5 Fig. 6 is a partial transverse cross
sectional view of another enbodi nent of the invention; and Fig. 7 is a
partial transverse cross sectional view of a third enbodi ment of the
invention. 10 Ordinarily, a |ouver con3P5ts of a peri pheral franme defining
a rectangul ar opening and a nunber of identical blades nmounted horizontdlly
in the frame at uniformvertical spacings. In fixed bl ade | ouvers theﬂié

bl ades are permanently affixed to the side nenbers of the franme, usually at
the sane slqgpes. In | ouyers the bl ades_are mounted. to pivot

tir
under the c eq)ft%ze‘?rﬁ?‘%l } I IFRRt BRGNP R8I 88t 0 be adj ust ed;

usual |y, op&eritigh; ouvers are set ‘to either 20 a fully

opened or a fully

Chat provi de otr dan 1 A LRI o Vel o) oL | TR

of fsets, screew e es,lairwemapbadyingh sthenprrdent pinventionpons in their
cross sgotions. gle25 ¢ Moty ddreillr Ardand VWA el s ARSI ons i the
reduce e t he

bl ade cross sectio ree area by reducing

I St ance between

the bl ades Wdiestvothandthem embastimenti f e rinventiene and present. Fig.
1 depicts diagra 1 Gallgyy aa?é@édﬂﬂaltﬁﬂhﬁfeé)&'-c% | St orfaporti on of a
I nes and R

| ouver. The vertical line represent the front

and rear pl anes

defined by VHew afn@ Fhdrd gmhodiment ok Hhe (:veptdRl:  The di agonal

| ines B represent bl ades of planar configuration spaced apart by a

cl earance spacing C. 35 | nasmuch as the definition of "free area" is:
based & the m ni nrum spaci ng between the bl ades in a plane per pendi cul ar
to the axes of tgdinaddly,! ¢ Yowreraimsists of a peripheral o

frame defining a rectangular opening and a number of
identical blades mounted horizontally in the frame at
uniform vertical spacings. In fixed blade louvers the
15 blades are permanently affixed to the side members of
the frame, usually at the same slopes. In operating
louvers the blades are mounted to pivot under the
control of a mechanism that enables their slopes to be
adjusted; usually, operating louvers are set to either

20 a fully opened or a fully closed position.

The blades

of most louvers have front and rear flanges that

provide structural strength and stiffness.

The blades

may also have offsets, screw bosses, drainage troughs

and other perturbations in their cross sections. 1In

25 most, if not all, louvers the perturbations in the -
blade cross section reduce the free area by reducing
the distance between the blades below what it would

otherwise be if they were not present.

Fig. 1 depicts diagrammatically a vertical cross

30 section of a portion of a louver. The vertical lines F
and R repfesent the front and rear planes defined by
the front and rear extremities of the blades. The

diagonal lines B represent blades of planar

configuration spaced apart by a clearance spacing C.
35 Inasmuch as the definition of "free area" is based on

the minimum spacing between the blades in a plane

&
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wi Il be based on the clearance spacing C. However, in the lower front
portion of each space between blades is a region in which the | ower edge LE
of«t he upper blade 5 is spaced at a distanceggreater than C fromthe | ower
bl ade; simlarly, a region of greater spacing occurs in each space between
the upper edge UE of each bl ade and the blade below it. These regions of
greater\spaC|ng bet ween adj acent bl ades present opportunities 10 for
addi ng appendages to the bl ade cross sections w thout reducing the

cl earance be|0“/tﬁ@rﬁéﬂaﬂéhﬂarctolﬂhaa&khﬁubﬁfthéebﬂaaﬁa§leﬁeCfEEé Re-ea
mai ntai ned in thesg { ggog Eé str#g arcs AL and AU having radii equa
to C fromthe poi¥tidL fasef. °Bo eBF‘Pﬁ@ $BaGERGCer QHOVE¥EEi oA Moy
OCClﬁpy thedshadedméh e?ﬁwdff fﬁeﬂtbysot’aeoﬁres bEcnndpbﬁleabdtﬁbexﬁbbadﬂe@ des
wi thout reducing the free are uver. Ln_t uyger shown
schematical |y in ¥He9ion: 48 %Péﬁ% EﬁFeQ8V?En?éﬂeapga°£e¥gflVBPﬁrIBﬁagebpe
to the 20 fg ontip| spaceddataacdistance| greaterhthanat frigm theclowell ade
above the front f abgv 0

conbi ne to make t d%éd %fgg%ggEYhag Feﬂigg éggﬁgugggﬁagg ?ﬁgnssé

bl ade cross sect|xnmﬁaﬁhhanﬂcgebe§VﬁgnthbefﬂnﬁeﬁrEGQESUE ¢§Ia§¢heb93§#al
Fig. 2 shows schefwd |€Ré ! Y1ade OHesowhd! ”g'rﬁéédefeeibﬁétSE edtgpt er

sl opes, but also having positive overlaps. It will“be seen that the areas

into which the blSRRCInGRetdeen ad) myn‘ex%waearsrgﬁm cPPPAERuUnAtiesyf
Fig. 1. In bagh Fe@s add endadés 3y @ﬁétbpadéfcfbésbéédﬁléﬁﬁss

section falls outs 58; of & ade are s and the L° t he
m ni.mum di mensi or® hr? wcing jthe; cleananey beloy §P§é°Psc'
redut€d commensurmi gharticulag. tﬁeadiﬂuusionscdnwcmchnabnﬁhinédt ia areas
35 o) Meo whi ch YLl ONse ol oh Dol 851 K105 2588 AL S8 AG HEDE Y RAYY

reduci ng the mln
equal to C from the points LE and UE. Portions of the

15 blade cross sections may occupy the shaded areas
defined by the arcs LE and UE and the blade planes
without reducing the free area of the louver.

In the louver shown schematically in Fig. 1, the
blades are oriented at a relatively low slope to the

20 front plane and haQe an overlap of the rear edge of
‘each blade above the front edge of the blade above.
The low slope and the overlap combine to make the
shaded zones that can be occupied by portions of the

L/- blade cross sections without reducing the free area

25 relatively small. Fig. 2 shows schematically a louver
having blades oriented at greater slopes, but also
having positive overlaps. It will be seen that the
areas into which the blade cross sections may extend
are greater than those of Fig. 1. In both Figs. 1 and

30 2 if any portion of the blade cross section falls
outside of the shaded areas and the line between them,
the minimum dimension between the blades is reduced and
the free area is reduced commensurately.

In Fig. 3 a louver is depicted in which the areas

35 into which portioné of the blade cross section can
extend without reducing the minimum blade cleararice



bel ow C are proportionately greater than those of either Figs. 1 or 2. In .
Fig. 3 a blade thickness T, shown greatly exaggerated for clarity, is taken
into account. Cenerally, the design of g | ouver begins with 5 the

e

selection of a depth Wand either a bla

sl ope or overlap. In the *

Il lustrated case it has been decided to have a slope angle S. A bl ade
t hi ckness T has al so been selected. Wth the objective of defining ares;’
i ke those of Figs. 1 and 2 but tangent to the blade 10 surfaces at “¥he

the Hl13Ap ¢ ohdd | S%f@é‘t&? a?éﬁut:ﬁ’éé‘é égomrelatively
ons tO Wt

center,

sinple trigononetric functi

tarti with poin 1, t he

i nter sect i origher |FAgs- 13 RF 13- of Iy Blgged Arkelade ith ’P‘F%ﬁt plane F, the . .
15 verti canciintedatilylesd zﬂﬁéu for CcDF by 2 s n&atéxecme@ of line LL

with the rear plane) |s cal c e mHL = e vertica

di mensi on TSSO t F lfgﬁ\e‘g?P’t% ‘?{\(acﬁ%‘i‘é E YhEPUL i s
T/hcosS. 8 f I tﬁgfle Eﬁa%dffdmldm abldﬁbtndnem@feﬂfher naaxbladn sYeperert o bi sect
t he nom na ade wi dt C t of one

bl ade with B’efﬁ AP <ot ﬁﬁt%\%eco id‘{%lcaggggb%%/%gl %&éneé%%% (gul ar to
the upper bltavdmavrma Flope@ngike S\ave\ablid@;tthmﬁmsscﬁ?@?pl@bsq where C
|5 again Lhg Tetted. e%ﬂﬁ%ﬁ&%{&tw&@f Cﬁé‘ﬂiﬂl &Pés be

det er m ned

romt e equation, sins = T) or sinS - T)/2. Then

the verticallikestthese 1@f Fidfeerl t3nd Lﬁaﬁé‘itl‘i"m%ﬂtoﬁé %‘F% 3d®e and the
lover highe qhyrifaRdd e tha&difdr Ahaye Ma&@mé&@mﬁylﬁ&d fromthe

equat I on,

of part of SRACiNGS Sancke, qalawlat ?’Feﬂ'?]ya%’s‘f ©Now t he arcs

of radius Cmdifbnfeﬂﬁw ﬁbmﬁldr@ m&rttst.l and 3 as shovvn in Fig. 3. Ty
zone that may be Qcc |ed

of the | ouver bel eacos"é%' 2’2’ t Efrlég?éé%%tg%g %ggci%g?%\:e:ﬁ ?Lga

bl ades

15

20

25

30

35

30 H2 = C cosS.. . At this point the dlne ons 0 the | ouver and

line LL of a blade zone with the front plane F,
vertical dimension H1 from point 1 to point 2
(intersection of line LL with the rear plane) is
calculated from H1 = W(tanS). The vertical dimension
TV of the thickness T between the thickness lines LL
ahd UL is T/cosS. If the arcs defining blade zones of
maximum size are to bisect the nominal blade width BW,
a line connecting point 3 of the zone of one blade with
point 1 of the second blade above it must be
perpendicular to the upper blade line 3-4 and must have
a length equal to 2C plus T, where C is again the blade
clearance spacing. Accordingly, C can be determined
from the equation, sinS = W/(2C + T) or C = (W/sins -
T)/2. Then the vertical distance H2 between the upper
line of one blade zone and the lower line of the blade
zone next above it can be calculated from the equation,
H2 = C/cosS. At this point the dimensions of. the
louver and of part of the zone of each blade are
partially established. Now the arcs of radius C may be
formed about the points 1 and 3 as shown in Fig. 3.

The zone that may be occupied by each blade without
reducing the free area of the louver below a maximum
based on the clearance spacing C between the blades



-7- consi-stsof lines 1-5 and 3-6 in the front and rear planes, segnents
3-7 and 1-8 of the upper and | ower thickness |lines UL and LL and arcs 5-7
and 6-8 that are tangent to the thickness lines and intersect the 5
respective front and rear planes. The dinenstons and geonetry of the

| ouver shown in Fig. 3 provide both a maxinumfree area for a |ouver with
bl ades o a given thickness and a maxi mum area for excursion of elenments of
t he bl ade cross sections (conpare Figs 1, 2 and 3). 10 Fig. 4 shows
the zones of Fig. 3 and adds the next concept of the invention, which is
that the spaces becndeists afcAingsadcd add Be6f dnt ke cfé‘fqnﬁe@ﬂ%/ rear

concentric arcs spgﬁﬁﬁegpagbgﬁﬁnige3d7”553'anCOthh@edap%&r%ﬂﬁgt can be

Following this con érmts the 15 bl assi ng of the Zone

occupi ed by the cr6§éC§§8§FOA1§P5e35haBﬁaaé‘?Bdtﬁ§cﬁoﬁéﬁ angn6-§ thateare
rear of the space, ¢a ggﬁi‘. gg €Ral Eﬁ@ckﬁegﬁellﬁbheindeih%%r%bb‘te@h% such as

the provision of |ar dr ai nage troua s than_may ot herw se be possible at
the fronts of 20 rPﬁEeﬁF&UESfﬁPnﬁ andi FeBFcPLanee: oTheodimenrsdensoad oom

at the backs of" thgeahaéefy aertﬁéaﬂeueésesaaehelﬁ Fig Fagprévtxha pote Qf
the cross section of Eac ?Iade I S dgor % ; &g b aa r Ilqgs 1-5
and 3- 6 in the frBAXIEHG FESE PFEAECT AshEBYREFITR B} FFSP 28 91YeR
second points 7 anﬂhﬁckneegedndeapnak;nahyareapﬂonléxbunpﬂen ofid elewents
e a3 and, L2 SPoEd SRRl Biofe ahatesa | SAMBAEAOFLAS ) 24 ana 3).
pr edet er mi nedidoni nal bFige 4| sipewsnthe andesnbﬁrsbgtingan&eaﬂdsnthQOnext
B Rt vGobBRBE Bl FhydheDbn  URlan ' £ Ede 20! Upafag Pl
5-7 intersecting thetweenradjacent bladegsmaylbe ﬁmrtherfdefinpdlhy 7,
concentric arcs spaced apart by the dimension C of the
clearance space. Following this concept permits the
15 Dbiassing of the zone that can be occupied by the cross
section of each blade to the lower front or upper rear
of the space, as may be desired to meet other design
criteria, such as the provision of larger drainage
troughs than may otherwise be possible at the fronts of
20 the blades of a drainable louver or to provide more
room at the backs of the blades for blade edge gaskets.
In Fig. 4 the zone of the cross section of each
blade is defined by (a) front and rear lines 1-5 and 3-
6 in the front and rear planes, respectively; (b) firstc
25 and second points 7 and 8 located respectively in
parallel upper and lower lines 4-3 and 1-2 spaced-apart
by a distance T equal to the blade thickness, oriented
obliquely to the front and rear planes at a predetermined
nominal blade slope angle and intersecting the front
30 plane at respective upper and lower front points 4 and
1 and the rear plane at respective upper and lower rear
points 2 and 3; (c) a first upper arc 5-7 intersecting
the upper line 4-3 tangentially at the first point 7,
having a radius C equal to the perpendicular distance
35 between the upper line of the zone and the lower line
of the zone next above, having its center at the lower



having a radius C equal to the perpendi cul ar distance 35 bet ween t he
upper line of the zone and the |ower |ine of the zone next above, having
its center at the | ower front point 1' of the zone next above and
intersecting the front line; (d) a first=$ower arc 9-6 intersecting the
lower line 1-2 tangentially at the second point 8, having the same radius C
as the upper front arc, having 5 Its center at the upper rear point 3

the zone next below, and intersecting the rear line 3-6; (e) a second" homer

arc 1-10 tangential to the lower line 1-2 at the |ower front point 1,
havi ng a radi 6EoBguOing e ofuither 20Re NiexREs aboyRJand ipterspckiadhavi ng

Its center atth@ erghe Yaper waqrapqu&§t3ho9£rtagcsgcenanéeageEQhﬁ (f) a
second upper arc 7-11 haV|ng a_radius e he sumof C and T (C + T),

having its ceﬁ?ér19FEFhélﬁﬁpéF2r§épgﬁ§|aFlég BF the seREnARPiBE 8w and

tangenti al tOnhbﬁngpeaé bhfie fadiak thasfth&tuggeﬁtffonéghré thabdngpper 15
arc 3-11 hawng§ Fra lus equal to the sum of .two_tines

intersectPng & E&FeFlﬁE ghe HPPFFerGﬂﬁeP°FE§r3ﬁoPﬁtt§eaﬁﬁnPn§8¥§ect|ng
the second uppglow,Cakdlintapgestingl xheapdatrhlinet B-6¢ (@yea- second- 9

having @ radlys ggial (9 thceahmat i A0hE det lne - %ea{:‘ Fh8o et dent
w th éhe ceptbowef fhenthpoﬂntp?erhawcngfathadfuaeequal b?ItMe Ennagﬁ$e§h¢
ingnLiggpgn éﬁaﬁgé Eléé?eﬁs %8 %f??ﬁeiggko§§§|%§£$ﬁ Pgtgfcgﬂgé%e% nd zone
above. Th@ cItbeanppespaeerbpomptanhefzbhesse¢on@ezem@shekecx 0fiy of

ad] acent bl a9 sddons! dpflkohel 071 PREVIROU +4d1 N lia RSl OtV 1 LN |

| ower front rear reglons cl'earance space I s defined Q&J
t he pie- shapeﬂﬂpo¢f|@n%n4 T5(@-+ Thndhavingoitsg center at the upper

rear point 3a of the zone next below and tangential to the

upper line 4-3 at the first point 7; (g) a third upper
1s arc 3-11 having a radius equal to the sum of tﬁo times

C and T (2C + T), intersecting the rear line.6¥3 at the

upper rear point 3 and intersecting the second upper

arc 7-1i1 tangentially; and (h) a third lower arc 10-9

having a radius equal to the sum of C and T_(c'+ T,

20 intersecting the first and seccond lower arcs
tangentially and having its center cgincidént with the
center of the third upper arc of the zone next below.
Because the second upper rear arc 1l1-3 intersects the _
upper rear point 3, its center.12" lies on the W/

25 extension of the second lower arc of the second zone
above. k

The clearance space between the zones 6f the cross
sections of adjacent blades is held equal to C.
throughout its extent as follows: In the 16we: front

30 and upper rear regions the clearance space is defined
by the pie-shaped portions 1/-5-7-1‘ énd 3-6*—9'—3,'
each of which is bounded by an arc having a radius
equal to the clearance distance C. The region
immediately to the rear of the front pie-shaped portion

35 is a region 1’-7-11-10'-1’ defined at its ﬁpper and

| lower boundaries by cocncentric arcs spaced apart from

»

-y

v



each of whicH is bounded by an arc having a radius equal to the clearance
di stance C. The region immediately to the rear of the front pie-shaped
portion 35 is aregion 1'-7-11-10"-1" defiqgg at its upper and | ower
boundari es by concentric arcs spaced apart from -9- each other by the

cl earance distance C. Aregion 10'- 11-3-9'-10" is al so bounded by
concent i« arcs, the radii of which differ by the clearance distance C. The
| ouver bl ades need not and al nost certainly 5 wll not occupy the

entireties of theigags éfvgyzgﬂgsclgér%$%é QES?§R§£§¢E fR0Pu&6n 107-

enpodi nents descri bed bel ow and wn in the draw ngs. On
the other hand no bhTI-91-10( % Akse bownded by eoRceRtEic| 2ECS pnkhe| est

the free area be lfadifli & nel @l aitfer NGy Coné cledPincd i distoheere, the
zones are defined with respect to the fu open positions of .the bl ades.

|
In any | ouver enbodyi ngtR®elonae hladrs Réed ok M @brOSE cRYFAIRLY A
portion of thes cl afi BNGEo® PEECuRE I t16e Nerfé Pé€iés b A dse Yy rossedtive 15

arcs can be applied to increasge the area of the zone at .the, upper rear of
the space rather tAPRF%ACT VAL 78 APPARSRE JHHe L0e (RRRGH HISRES | o » -

rear,"” "lower," antesemilsed lpe¢Xow sad hsticwm 10rFigswy esitance aficcle e
desori bed, “shown ARF 0 B the SUF IS bartiof ¥inf Piae can .
a nunber of identiprejestdmt2Biamhtids koneontest \the txpmidzea be
o) ot 4P SRR S B S R i)
hol es in the framarghdefined stithmespecty tosthe fullynEpen iResitions (of
P'hg?e 5 lheaPLagf%rﬁi DR O [ WHY WBWEE Abddi iRy the Prdsenen and,
’ invention the concept of defining a portion of the
clearance space between adjacent blades by concentric
15 arcs can be applied to increase the area of the zone at
the upper rear of the space rather than the lower
front; accordingly, the terms " front," " rear,"
"lower," and "upper" are used herein for convenience

and are intended to be construed to apply to inversions

20 of the zones described, shown and claimed.

The louver shown (partly) in Fig. S5 comprises a
number of identical blades 20 mounted horizontally in
equally spaced-apart, parallel relation between the

N\ vertical members 22 (jambs or mullions) of a frame by

25 means of screws (not'shown) received through heoles in
the frame and threaded into screw bosses 24 and 26
formed on the blades. The blades are made of aluminum
and are formed by extrusion and, therefore, are of
uniform cross section along their lengths. The blades

30 are of the drainable type and thus include a drainage
trough portion 28 at the lower front edge defined by a
front flange 30 that lies in the front plane of the
blade array, a rear flange 32 oriented vertically, and
a sloping bottom 34. The major portion of each blade

35 in cross section is constituted by a lower, slightly
upwardly concave section 36, an upper, slightly



uni form cross section along their |lengths. The bl ades 30 are of the

drai nabl e type and thus include a drainage trough portion 28 at the | ower
front edge defined by a front flange 3Qiighat lies in the front plane of the
a rear flange 32 oriented vertically, and a sl oping bottom 34.

bl ade array,
The maj or portion of each blade 35

| ower ,

An inverted

vaept over t

slightly upwardly concave section 36, an upper, slightly rdly
concave section 38 and an internediate slightly upwardly convex SeCtI%?

rdlly dan%w%édﬁmﬂﬁ 382 atid tah;ezmmdda@teedge of the
bl ade serves as, a mater hatng_even mnng blomn wat er from bei ng
Sér 4?

dg)\?“@fr g XSS

in cross section is constituted by a

e flange 42

lies in the rg@a-rezpjla@e Iﬁ-szalpedOIfadaQearm;t tthe npplarelrelae:g etlyyd ia obl i que

arent fr Ll.a f ne of 10
: ﬁ);aésee I sﬁ?d% ﬁ’ ?%Enc By %k@% tt"ﬁr Pﬁ'ﬁl esO
descri bed abmmdtaﬁﬂuv\nfriam [Eej ng/ swept @Iveu'em topt ledge afe the |

to the rear
each bl ade,

t he zone tha
In this resp
t he zone towanedlrt Ipelalngmf fthenbladesharyaydec the sherteme leg, 4611 lt%
drai nage tro
The bottom wa

BaRRr, Fh, dopdar n gt FER Pifpbeciatudae O i

P e Haan bgaghhermﬁse coul d be without the bi

of, the dralna ough hes the e of the
do the sections 3@5 is arpareptq I@maﬁg‘%t ﬁ’é’%ﬁréﬁ‘@ﬁ P g%g'@ FHONGH % |
42. A igg Elhgda%@{ %]\gag@%%;%ﬁ dd e%@aaﬁlﬁ.sheﬁahﬁdgwr:bhdan&ewmﬁscuﬁié)ed
es o i g ca sed in.a fixed.l oyver shown in
dessrabed 7 g de B
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Fig. 6
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attached by élmémsn@fbwbuaeaotfaanomxm theoponat ithadt i nkage (not \J

shown)
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20
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35

provides for maintaining a maximum free area for the
louver. In this respect the embodiment benefits from a

' biassing of the area of the zone toward the lower front

of the blade in that the size of .the dﬁainage trough is
greater than it otherwise could be without the
biassing. The bottom wall 28 of the drainage trough
matches the zone of the blade, as do the séctions 36,
38, and 40 and the shorter leg 46 of the flange 42.
Also, the screw bosses 24 and 26 are 1o¢ated within the
prescribed zone. : _

The blades of Fig. 5 can be used in a fixed louver
or, as shown in Fig. 6, in an operating louver. 1In the
latter case the blades are attached by a.mounting
bracket (not shown) to an operating linkage (ndt shown)
in eéch vertical frame member. When the louver is
fully open, its configuration conforms to that shown in
Fig. 5. In the closed position (Fig. 6) the upper edge
of each blade engages a seal elemént 48 received in the
front screw boss 24. The design of the zone of the
blade cross section permits the seal to be used in this
location without reducing the free area.

The louver of Fig. 7 comprises an array of plain
blades 50, each of which includes a verti¢a11y oriented

front flange 52 located in the front plane qf the blade

a

]

)



in“each vertical frame nenmber. Wen the louver is fully open, its
configuration conforns to that shown in Fig. 5. 1In the closed position

(K g. 6) the upper edge 30 of each bl ade ebgages a seal elenent 48
received in the front screw boss 24. The design of the zone of the bl ade
cross section permts the seal to be used in this |ocation w thout reducing
the fregrarea. The louver of Fig. 7 conprises an array of plain 35 bl ades
50, each of which includes a vertically oriented front flange 52 located in
the front plane @&rxawy, A stiffenerayiba54t extendingi obliqueiyndpwgrdly

obl i quel y upwar i b ARV S #rdh O Poli@ECEAHOBE Otnk215h808252ar"

upper flange 56 serving as a water dam ang’ screw bosses
attachi ng the bl HRPen Hlange 26| servingragedbwater dam; caRdpSGERWL in t he

case of an oper atidikdd B and %'P&Fhéﬁ&&hﬂﬂ Génanswaaeéossc{réfe;éﬁlof
t He bl ade are upwardl concave|% curved and ternedi ate section 638

upwar dl y convex| tP?rﬁPz%nEr?ﬁﬁﬁ p By R CaseRf n@th free 10
area, as descri bespexa®vihg wtwerdt hehenUoweppsectioh hes bandeapper t he

I e A
i nvention can beamdb¢mauxnt&nngﬁia¢q sectionsédrupvardly convexiynenbers.
areas has beon STSEANCee AEeth S FoAS hye pUeided’ o mIPLARCEFEE).
designs wit H-Orraxﬁmsmff raéemm abovei soThe wifthedand sbopesoofethe
systens conposed \ﬁﬁ(ﬁ?%uﬂufa$%$ﬂ§V8fStﬁéogaféﬁ Bbsted 4+6" €RL bl ade

Cr oss sectlons) e sane free area For exa e, great er
freeddm of desi gﬁam ﬂﬁarﬂmﬁ%rﬁf ithe irainable blades @f Fignu, L8O

achi eved by sel egdtld the'/dr#indlle and the plain blades of the present
invention can be used ihterchangeably in the same side
15 frame members. '
In the foregoing description, the creation of
louvers with maximum free areas has been emphasized.
The present invention is not limited to louver designs
with maximum free areas but can also be applied to
20 louver systems composed of several different louvers

. (louvers with different blade cross sections), all of
which have the same free area. For example, greater
freedoﬁ'of-design for variations in the blade cross

o sections may be achieved by selecting a value for T
25 that is greater than the blade thickness, which will
permit greater excursions of the blade cross sections
in regions near the transverse centers.



25 that is greater than the blade thickness, which will permt greater
excursions of the blade cross sections in regions near the transverse
centers. - 12 - Cainms 5 1. A louver havi |pI|C|ty of

bl ades of identical cross section nounted uni'form rel ati on and
inuniformorientations relative to h?front ‘ﬂ@i pl ane deflned
by the front and rear extremties of the bla sor ¥ |n t he Cﬁkﬁ

an operating |louver, the front and 10 *re&r 'extrenities of the~

bl ades when in their'fully open po@laimss, characterized in that each cross
section along the length of each blade, when in its fully open position in
the case of an operating louver, is |located exclusively within a zone

&ef i ndd byA 1suver having a gultipbicitydof ddlades tafcddentienli nx‘olss front
and rear plangs, ively S oi_nt Iocat
respectively 1 nopgg&%ﬁ%ﬁ ted ﬂl uniPQ:r{rii{/ %B\%ggd Szee %’dl&b
predeternlmmienhanxnnaarélatmne tesa fitent phdnenahdﬂh rear plane

b i al de.thick th
Front and AESiHSRESL e 2oohE BBkl SKRER R R Rt B Eha BIGCRR, dfcect | ng
the front }fllaned at,r éapehei aasepqnﬁrarambé:mmrng I‘lmivq&ql the &ﬁrd,nh:hanaear

I
1PiTSr Upper SAre AR LrS (65 Mo, gpAted rRSR the thetx Eullynebehnayi ng

a radius p6$1ﬂtd.ldﬂis, tchaﬂaaﬂ:q&erwcilmdyfat ksdimneLodet seepibhealpagr |ine
of the zon ﬂ the.lo | i.ne of the zone, next a OYf haV|ng Its. center at
the | ower °¥ qagh M‘?Tex"( hep i 1t Y open pRedtien:ing
the front h.lnnehe( dasa bifr ah bpwatang Laagenti ak 1eca{aedl ewBlubkigaigt the

a

second p0| haV|n t he s us C as the .upper front arc, having it
center Pﬁghﬁﬁpér P@&rdﬁ gﬁﬁhe |
15 ' (a) front and rear vertlcal llnes in the front and

rear planes, respectlvely,

(b) first and second points located respectlvely in

parallel wupper and lower lines spaced apart by a
. predetermined distance T not 1less than and not

20 substantlally greater than the blade thlckness, oriented
obliquely to the front and rear planes at a predetermined
blade slope angle and intersecting the front plane at
respective upper and lower front points and the rear plane
at respective upper and lower rear points;

25 | (c) a first upper arc tangential to the upper line at J
the first point, having a radius C equal to the
perpendicular distance between thé upper line of the 2zone
and the lower line of the zone next above, having its
center at the lower front point of the zone next above and

30 intersecting the front line; _

(d) a first lower arc tangential to the lower line at
the second point, having the same radius C as the upper
front arc, having its center at the upper rear point of the
zone next below and intersecting thé rear line;

35 (e) a second lower arc tangential to the lower line at

the lower front point, having a radius equal to the sum of

CE 4
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zohe next bel ow and intersecting the rear line; 35 (e) a
second | ower arc tangential to the lower line at the lower front point,
havi ng a radius equal to the sum of - 13 - * C L M S

* two tines Cand T and having its center at the upper 1TTE e
second zone below, 5 (f) a-s&éond upper a”lmmmllulmums
equal tQsthe sumof Cand T, having its center at the uppef rtear™ pdint of
t he zone next bel ow and tangential to the upper line at the first point;
(g) a third uppdwaarines i @erd rhoand kavwingt bteheestariat the upper mear
times Cand T, 4} [ t M t . the upper rear point and
intersecting th slg{:t(?n ueggeerg%%rﬁtaazrégdé&nﬁ%?&y; and (h) a third [ ower arc
havi ng a radi us equal (flo a heesomd chpPerEndr€, havismosectradiusheefadt tandhe

second | ower ar 5 a | al a i ' nter Lnci dent
w*t h the cent er%g“f"}t%fe (Ehal‘r%%l %’p&gg‘? %ﬂ}g Jc') Stﬁgng%egﬁe{ii‘gbéggéﬁ fg‘gr %o ht
| ouver subst ant icdl Itheaszdner elextd&ediovw ahdatdngentsitiated thiet hppefreldnee ato
t he acconpanyi nq:hder 3. Ngs ‘point ;

(g) a third upper arc having a radius equal to the sum

10 of two times C and T, intersecting the rear line at the
upper rear pbint and intersecting the second upper arc
tangentially; and

U (h) a third lower arc having a radius equal to the sum
of C and T, intersecting the first and second lower arcs

15 tangentially and having its center coincident with the

center of the third upper arc of the zone next below.

2. A louver substantially as herein described and illustrated
with reference to the accompanying drawings.




