
,245,177 3 YIAN?N1AN CHEN 

SLENDER S?RUCTURB 

Apri12,1966 

0riginal Filed May 1,1961 

1NVENTOR, 

YAw-/4/ Cycw 

/// BY 

  

  

  

  

  

  



UnitedStates PatentOfce 3.245,177 
Patented Apr?12,1966 

1 

3.245177 
S?END??STRUCTURE 
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Sulzer?reres,S.A?Winterthur,Switzerland,acorpora 
tion o?Switzeriand 

Originalappication May1,1961,Ser,No.106772,now 
Patent No?3?174,589,dated Mar?23,1965?Divided 
andthisappicationJune10,1964,Ser?No.374.035 
Claims priority,application Switzerland,May6,1960, 

5,170/60 
2Claims?(Cl?52?1) 

The presentappHcationisa dvision of copendingap 
plication Serial No.106.772,fled May1,1961,now Pat 
ent No.3,174,589,issued on March 23,1965. 
Theinvention relatestoslenderstructuressubjected to 

repeated bending,Suchas,forexample,chimneys,towers, 
mastSand the like,and relates more particularlytonovel 
dampingmeansfor Said structures? 
Chimneys and other slender structures,inaddition to 

withstandingthe static loading caused by wind pressure 
in the plane of wind movement,also have to deal with 
those periodic forces whichare produced byeddy cavita 
tion,and are operative transversely of the wind direc 
tion thus causingthe structure to OScilate?The oscila 
tions produced become critical when the frequency of 
eddy Cavitations reaches the natural frequency of the 
Structure?In masonry chimneysandriveted metal plate 
chimneys the internal damping is usualy of suficient 
magnitüde so that the oscillatory energy of relatively 
Smalloscilatory amplitudesis readily absorbed,How 
ever,thisisgenerallynotthe case withwelded sheetmetal 
chimneys?These structures require Special measures to 
enSure that dangerous resonance cannot occur,The 
Known means of achieving this object are to alter the 
naturalfrequency ofthe chimneyand alsotorelease the 
strain by bracingthe chimney with Wire ropes,The dis 
advantage of varyingthe naturalfrequency of the chim 
neyisthatchimneysize and design often cannot be the 
mostSuitableforthe particularpurpose requiredand,for 
instance,uneconomicaly large thicknesses of Sheet must 
be usedjustto alterthe naturalfrequency,Where dan 
gerous oscilationsoccurinexistingchimneys,the method 
cannot be used atal?The Second method?bracing by 
wire ropes?is expensive andis aestheticaly UnSatisfac 
tory?Accordingly,itis an important object of thisin 
vention to provide means to reduce the oScilations of 
structuresofthe foregoingtype withoutincurringthe dis 
advantagesinherentin the known eXpedients,Said means 
comprising at least one dynamic oScilation damper? 
Otherobjectswilappearfrom the folowing detailed de 
Scription? 
The invention Wil be described with reference to an 

embodimentilustratedin the drawings wherein: 
FIG,1ilustratesa chimney accordingto the inven 

tionincorporatinganoscilationdamper ofthisinvention, 
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2 
FIG.2isa Section throughthe dampershownin FIG? 

1 On a SOmeWhatenlarged Scale? 
Referringto FIG.1,the chimney1nade ofsteelplate 

carriesthe oscilation damperstructure2atitstopend? 
FIG.2isa Sectionalview oftheoscilation damperstruc 
ture2andalsoincludesthetopend ofthe chimney?The 
chimney1 comprisesan outergenerated surface1?and 
a lining11 with heatinsulation12beingtherebetween, 
FIG?2illustratesan osciation damper operating by 

liquidfriction?Anannularvessel5G securedtothe outer 
chinney Surface ? comprises radial perforate metal 
plates 5?,and the Sectors bounded bythe plates 51 are 
filed with a porous loose fil,such as steelswarf,The 
vessel5? is about halffHed with a liquid formingthe 
damping mass?As liquid there is used preferably an 
oil havingafatviscosity-temperature pattern anda1ow 
coagulation point,such as silicone oil?The advantage 
of the embodimentshown in FIG?2isthat dampingis 
provided atvery reduced osciations?The liquidin the 
vessel50 can be loaded with suspended particles;ifre 
quired,relatively coarse and non-suspendable particles, 
Such as Sand,Stones,metalScrapand Soon,can beadded 
to the liquid and can move together therewith as the 
chimney oscilates?If Suchaflingisusedin the vessel 
50,the plates5?andthe porousloose fllcan be omitted? 

I claim: 
1,In an elongated vertical structure fxed atone end 

and free to oscillate atthe otheron beingsubjected to 
a bending Stress,the combination with the free end of 
Said Structure of oscilation damping means,Said damp 
ing means comprisinga Sealed chamber mounted on the 
free end of said structure,perforate plates within said 
chamberand dividingthe same into a plurality ofinter 
connected compartments,andafuid within Said chamber, 
wherebysaidfuid upon the osciation of Said structure 
moves through said perforate plates from compartment 
to compartment therebyto convertat least part of the 
energy of said oscillation to heat and efect the desired 
damping? 
2,A structure in accordance with claim 1 wherein 

said sealed chamberalsocontainsa massineach of Said 
compartmentsformed ofa plurality of particlesmoyable 
relative to each other? 

References Cited bythe Examiner 
UNITED STATESPATENTS 

2417.347 3/1947 BrOWn ??????????????? 188?1 

POREIGN PATENTS 
446.532 2/1948 Canada? 

FRANKL?ABBOTT,Primary Examiner? 
RICHARD W.COOKE,JR,Examiner, 


