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ABSTRACT OF THE DISCLOSURE ? 
Avalve structure consisting of a plurality of paralel 

straight vanesis locatedin the bend of a ductto control 
flow through the duct: alternate vanes being mounted for 
rotationbetweenopenand closed positionsaboutaxes that 
are parallel to and spacedinwardly of the longitudinal 
edges of the rotatable vanes; the axes being so located 
withrespectto the cross sectional shape ofthe vanes and 
the cross sectional shape ofthe vanes being Such thatvery 
littletorqueis required toefecttheiradjustment and Very 
littleforceisneeded to holdtheminany adjusted position. 

This invention relates to a valve structure which is 
adapted to be arranged in a flue bend for example in a 
flue of a heating boiler The inventionischaracterized by 
one or more pivoted control means serving at the Same 
timeas guidevane means andas valve means said pivoted 
controlmeans in a plane parallel to the direction offlow, 
having such a cross section shape that when Said valve 
structureis fully open the free cross sectional area of the 
flue is essentially constant in the direction offlow by 
which the flow losses are reduced as compared with flue 
bendswithoutsuch aguide vane means on one hand and 
as comparedwith valves arrangedin Straightflues on the 
other hand. Inthe flue there may also be arranged One Or 
more stationary control means. Preferably the control 
means are alternatingly arranged stationarily and rotat 
ablv. 
?? pivoted control means may be so journaled and 

Have such a cross section that the torque produced by the 
flow and acting on each pivoted control means is essen 
tiallybalanced.This efectcan be obtainedin many ways 
Essentialis?inter alia the design of the front?viewed 
in the direction of flow?edge of the pivoted control 
means.Aconstruction whichgivessuchabalancingwithin 
the greater part of the control range ischaracterized in 
that the pivoted control means are journaled downstream 
of the largest cross sectionalarea of the flue bend and in 
thatthe controlmeans are defined by a concave and a con 
vex surface the radius of curvature of the concave Sur 
face facing theinner surface of the flue bend being essen 
tiallytwice asgreatas the radius ofcurvature ofthe other 
surface. 
The inventionis hereinafter described in detail with 

reference to the accompanying drawing which by way of 
example discloses a valve construction according to the 
invention. 

Thevalvestructure disclosedin the drawingis provided 
withfive control means 1 to 5 Serving atthe Sametime as 
guide vane means and valve means anditis arrangedin 
aflue bend between a horizontal flue 6 of a heating boiler 
and avertical flue 7 ofsaid boiler The controlmeans 1,3 
and 5 are rotatably mounted at 8 9 and 10 respectively, 
whereasthe means 2 and4 arestationarily mounted Due 
to the ofset (downstream) journaling of the pivoted con 
trol means and due to the fact thatsaid pivoted control 
meansare defined substantially by a concave and a conveX 
surface with theradiofcurvature a anda/2respectively, 
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abalancing oftheforcesgenerated bytheflowisachieved. 
The concave surfaces facing the innersurface ofthe flue 
bend have thustwice as greataradius of curvatureas the 
convex outwardly facing Surfaces. In the example Shown, 
all control means have for the reasons of manufacture, 
been made equal?i.e with the same radi of curvature a 
and a/2 Next to the frontedge the radius of curvature 
of the convex surface is less than a/2 which gives a still 
moreimproved balancing In orderto obtain the best pos 
sible fow conditions it may however sometimes be Suit 
able to design the controlmeanswithradiiincreasingfrom 
the inner Surface of the flue bend and outwards. On the 
stationary control means 2 and4 there are mounted stops 
orsealing rims 11 and 12. Asimilarstop 13is mounted 
on the innerwall of the fue bend Asindicated atthein 
termediate control means 3 in dash and dot lines these 
stops 11 to 13 cooperate with the front part of the con 
cave Surfaces ofthe movable control means Atthe rear? 
viewedinthe direction offlow?edge ofthe controlmeans 
elongations 14 ofthe convex walls ofthe control means2 
to 4 will contact each other when the valve is being com 
pletely shut The elongation 14' on the control means1 
will thereby contact a stop or sealing rim 15 which is 
mounted on the outer surface of the flue bend In the 
drawing there is finally shown in dash and dot lines how 
the control means may be Stifened by means ofend plates 
16. 
The invention is not limited to the example described 

above but may bevaried within the scope ofthe appended 
claims For example the invention is notadaptable only 
to flues of heating boilers Essential advantages may of 
course also be gainedifthe construction accordingto the 
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inventionisused for example in coarse water conduits of 
turbines orthe like Furthermore the shape ofthe control 
means may be varied to some extent from the 2:1 ratio 
of concave to conveX Surface radii mentioned above with 
out departing from the idea of the invention Essentialis 
onlythat the greater part of the cross section increase ob 
tained bythe curvature oftheflueisfilledup with the con 
trolmeans Servingas guide plates as wellasvalves.Acon 
struction is also possible where this fillingup is obtained 
to the greatest part only bythe stationary or only by the 
movable controlmeans.The elements11to 15 mayeither 
be arranged only to serve as stoppers or they may be so 
designed that they also provide for an efective sealing 
when the valve is being shut Further modifications are, 
of course also possible within the frame of the invention. 
What I claimis: 
1. In combination with a duct along which fluid is 

adapted to flow valve structure for controlling flow of 
fluid along Said duct?Said Valve structure requiring sub 
stantially Small forces for actuation to open and closed 
positions and wheninits open position producing negligi 
ble resistance to flow offluid along Said duct Said valve 
structure comprising: - 
(A) means defining an abrupt bend in the duct sub 

stantiallystraight portions ofthe duct beingupstream 
and downstream from said bend defining means and 
a portion of the bend defining meansintermediateits 
connections with said substantiallystraight portions 
having a cross section area greater than that of said 
upstream and downstream straight portions of the 
duct; - 

(B) a plurality ofelongated vanes each having a con 
cave surface and a generally opposite convex sur 
face the radius of curvature of Said concave Surface 
beingon the order oftwice that ofthe convexsurface 
so thateach vane has substantial thickness and said 
surfaces ofeach vane being convergent towards par 
allel lengthwise extending leading and trailing edges 
of the vane the portion of the conveX Surface thatis 
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near the leading edge of the vane having a substan- 3?The valve structure of claim1?furthercharacterized 
tially smallerradius of curvature than the remainder by: 
thereof; and Said mounting means holding alternate vanes across the 

(C) means mountingsaidvanes in spaced apart paral- duct stationary and providing for rotation of the re 
lel relation in said bend defining means and provid- 5 mainder of the vanes. 
ing for rotation of certain of the vanes aboutaxes which are parallelto their leading and trailing edges References Cited 
and intermediate them and which are locatedin said UNITED STATES PATENTS 
bend defining means slightly downstream from the 1872599 8/1932 Grand??????????? 137?601?X 
portion thereof of largest cross sectional area said * mountingmeans disposing the vanes when the valve 10 3,113,593 12/1963 Vicard?????????????? 138-39 
Structure is open with their concave Surfaces facing the bend andtheirleadingedgesupstream relativeto FOREIGN PATENTS 
the direction offluidflow through the duct and pro- 987,477 4/1951 France. 
viding forrotation ofsaid vanes toward their closed 15 - 
positionsin the direction to dispose their convexsur- OTHER REFERENCES 
faces upstream. Tuttle and Bailey:Air Control Devices for Air Condi 

2. The valve structure of claim 1?further characterized tioning Heating and Ventilating Catalog No.41?pp.50? 
by: 51,7683?R4T7. 

the radius of curvature of Said surfaces of the several 20 
vanes being Such that when the valve structureisin WILLIAM F.O'DEA Primary Examiner. 
its fully open position the free cross section area at * ? - 
said bend is Substantially equal to that of the duct D. LAMBERT 4ssistant Exaniner. 
upstream and downstream therefrom. 


