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Bubjects The flu':l'd"_po_léri':qdpd; .’

L e,

1. donsrtl'desoribtibﬁ; Tha divoruo reuponaoa £ a flowin
fluid to vuiou-ly shaeped form e 9. funinating u’cudy ut"_‘nn an.
exact one unless the d.’arsatinna of the rlow om ba m.d, viuible. S
A new method of ntudy devoloped during recent yearu at Maasachuli:ﬁts
Institute of I‘oohnalogy promius a roal ndmce in thil branch o -
hydrodynssiios, lduoh of the following 1nformat:lon ns obf&inudt?ﬂm"'
ccntaat'with Mr.. Whlter Laar of the Denver and Rio Grande‘Wist
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investigation of the deuign of loocmotive firaba::ea gn “"oth!!r nimiln.r”: L
problems. The method is ans.logouu 1o that wharein polarixe&' light is -:‘ R '
used to render vilible ‘the strains in pla.a'tic modela of solﬂ.d ‘t* ' : :
turess, When streued, these models dafom alightly and ‘in ‘0 doing

bend and twist the pola.rized light pusing 'I:hroug;h ‘bhom :ln_n mannor

such that v:loibla color bnnda or. fringos ahaw n.’c the pointa.'__ etrai

These fringes- photograph wall dn; blaok and whita (figure: :
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the Analysis of fluid. flow. a uuopansion of bentonite in the fluid T
wodifies the polarizod 1dght’ in - nanner uimilar to that which ooeurs ST
in a s‘tressed plutic mdel. , R ' ' : :

The bentonite partioles conelst of pla.teleta oo small that thore ?ff'f
is neo tondenoy to settle out of the ﬁ’ﬂipension and so- light tha.t thcy
move with the fluid, apparently. heving no appreciable 1nertia .of - their -
own. These physieal properties, as well as 1ts .eptical properties, 4
-meke bentonite guporior to ether substanocse uged to follow fiuid flow;




auch as ink, smoke sireams in gases, or fine bubbles.
teriala sarnot follow tha patha of fine eddy motion where
flow is diarupted. ey o

of the fluid prevails. Hi h-speed photogrnphy. y‘the use o

neoessa:y data.

‘caloulate the.raué;at}thich_hﬁﬁtfﬁ?;i%béf%r;ﬁsfér?éairﬁmg

liguid,

fieldu¢

2,
model ususlly wonsists o¢;
be tested, approximataly 1/2 inch to

plates of glass or clear plaatic._ e plane polarized lena'anl a’'qua tor-ﬁ7'

portion of ‘the model to be utudied.; A second polar‘zer and : te
wEve plate are placed on tha opposite or, viewing eideﬁ"'the model.

This second pair of plates 5arvas to return the oircularly pOlarizedr? Q?:;f:ﬁ
light to its original stete. The polaxoid and the' quarter*wawe platosvlﬁ”'d
- are. obtuinanle in slzes ranginb from L inoh 4o 12 inchna in diamnter,:ffg_ff

frOm.tha Polaroid Corporation, Cambridge, Maas.. or: the Photoelaatic
Company, 55 West 42nd Street, Hew York City, N, !. o ' EE
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The bentonite 15 of a Bpecial type which must ‘De"“" pt3
or double refracting, The C°1°rﬂd3, the Utah, Pnd thn Ejomjgg typ

are, in general, not optically active. The most satisfactorj bentonita’

Sales Division of the National Lead bomp&ny, 850 Ducuf“
ingeles, California, attention of Hr D H Larann. The?“

Sharples eupercentrifuge. This method: ;"

percent of bentonite, by weight, and 0 01 percent
phate, “The fluid. should ‘be. stored in Pyrex bot'l.les

Engineering Company of New haven, Ccnnecticv* i ;'*ﬁi small, cen—\fﬁfﬁﬁi

:trifugal pump, called the moael B, dJ"' chtea to = rheostat»
-controlled ‘motor, making it possihle galete Tlow. _‘Th“‘CﬂPJCity
18 7 .gallons . per minute at zero pres . @y.ar: zaro gallons ‘per minute ;”
at 17 1bs. . .pressure. B :

‘A photograph of ‘& model with- necessary equioment 1s shown on f‘ig-- ST

ure 1B, The model to be tested Ls located betwsen the trvo quarter— ‘
wave plates. A reservoir capable of - ‘holding aevernl times the amount B

-of solution actually ‘requirsd for operation .of the model. 15 LocQted




each end .af -a dlametrical vertioal lina._ If 8 parfaot cro”s‘app
a black- band in ths field of4mu1ticolor stressffringes,

is reatorcd. The axss of the twq\mioattlni?_:“'
o eachaothsr and each g8} at; * .
polarizorso ‘ tht be : ;
polarix.ad. This 2 the 'Lype of | light generally m m photoer" fho

,ero

4e ;Rﬁforenaéa." Theffi:sfrrefdgdnqo;appl;§a7to'tno~d§m§ﬁsionai
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the soattered-light meth&d. o)
taining results with this metho'
is fhrae-dimenuional. o

(4) Da C. Dmckﬂr B-nd R. e Mindlin,
-Three-DimenaiOnal Hethods.

(5) R' Ay mndlin, “A RBViQW Of
of Stross Analysia.
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