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A l t h o u g h Pro fesso r Br idgman ' s e legant exper imenta l 

t echniques are we l l k n o w n to all scientists, he is held in 
special r egard by rheo log is t s fo r h is s tudies of the def-
o r m a t i o n of sol ids u n d e r ext remely h igh stresses w h i l e 
s u r r o u n d e d by an env i ronmen t of ext remely h igh pres-
sures. H i s w o r k on the viscosity of l iquids unde r very 
h igh p ressure is l ikewise mos t no tab le . 

D r . B r idgman has been H o l l i s Professor of Mathe-
mat ics and N a t u r a l Ph i lo sophy at H a r v a r d since 1926. 
H e was bo rn in Cambr idge , Mass . and received his A.B., 
A .M. and Ph .D . at H a r v a r d whe re he has t augh t since 
1904. H e ho lds also honora ry degrees f r o m Stevens In-
s t i tu te and the Poly technic Ins t i tu te of Brooklyn . D r . 
B r i d g m a n is a m e m b e r of many domest ic and fo re ign 
scientific societies inc lud ing the N a t i o n a l Academy of 
Sciences. In 1942 he w a s pres iden t of the Amer ican 
Physical Society. 

TO FORMER MEMBERS 
A l i t t le over 21 years ago the Society of Rheology w a s 

f o r m e d as the resu l t of the concerted interest by a g r o u p 
of scientists in the specialized field of plast ici ty and vis-
cosity. Largely t h r o u g h the e f fo r t s of the late Professor 
E. C. B ingham, the Society developed rap id ly and has 
en joyed a hea l thy r a t e of g r o w t h . As w i th any organiza-
t ion of this type members of long s tanding and experi -
ence in the field have p rov ided the gu idance which has 
m a d e this possible . It is ev ident tha t con t inued p rog res s 
wi l l be p r o p o r t i o n a l to the qua l i ty of this gu idance . T h e 
conclus ion tha t a s table m e m b e r s h i p mus t be main ta ined 
is inescapable . For this reason it is r eg re t t ab le that some 
of the Society's h igh ly valued members have been lost. 
W h e t h e r this loss is grea ter or less t han m i g h t normal ly 
be expected does not change its effect on the organiza-
t ion and act ivi t ies of the Society. T h e r e is l i t t le d o u b t 
that the re-alf i l iat ion of these m e m b e r s w o u l d be of g r ea t 
va lue to the Society. 

It seems that this migh t be a good t ime to re -examine 
just w h a t is included wi th m e m b e r s h i p in the Society of 
Rheology . T h e t ang ib l e i tems are: 

1. M e m b e r s h i p in the Amer ican Ins t i tu te of Physics. 
( T h e Society of Rheology is a founder member 

of A.I .P . ) 
Continued on page 3 

PROGRAM — OCTOBER 24, 26, 27 
Hotel Sherman—'Chicago 

9:00 A .M. W E D N E S D A Y , O C T . 24 
J O I N T S E S S I O N W I T H D I V I S I O N O F S O L I D S , D I V I -
S I O N O F H I G H P O L Y M E R P H Y S I C S A N D A M E R -

I C A N C R Y S T A L L O G R A P H I C A S S O C I A T I O N 

"Survey of the T h e o r y of Latt ice Imper f ec t i ons , " by J. S. 
Koeh le r , Univers i ty of I l l inois . 

"X- ray D i f f r a c t i o n f o r D i s to r t ed Lat t ices ," by B. E. 
W a r r e n , Massachuse t t s Ins t i tu te of Techno logy . 

"Effects of Cold W o r k on the Residual Resistance of 
Meta l s , " by R. R. Eggles ton , D . B. Bowen and R. Krop-
schot, N o r t h Amer ican Avia t ion , Inc. 

"Crys ta l log raph ic Fac tors in Lat t ice D e f o r m a t i o n s , " by 
R. Smoluchowsk i , Carneg ie Ins t i tu te of Techno logy . 

"Ro le of Vacancies in A t o m i c M o b i l i t y , " by A. S. 
N o w i c k , Y a l e Univers i ty . 

2:00 P .M. W E D N E S D A Y , O C T . 24 
S Y M P O S I U M O N I N D U S T R I A L A P P L I C A T I O N S 

O F R H E O L O G Y 

A P P L I C A T I O N S O F R H E O L O G Y T O T H E D E S I G N 
O F E X T R U S I O N E Q U I P M E N T : by R. M . Wi l ey , T h e 
D o w Chemical Company . 

Continued from page 2 

DR. E. K. FISCHER 
T h e Society received s o r r o w f u l news in A u g u s t w h e n it 

learned of the dea th of D r . E. K . Fischer . D r . Fischer 
was one of ou r mos t loyal and enthus ias t ic members , and 
had just been nomina ted f o r the office of first vice-presi-
dent of SR. H e was an outstandingly capable secretary-
t reasurer f r o m 1947 to 1949. 

D r . Fischer was mainly in teres ted in co l lo ida l disper-
sions and just last year had pub l i shed an excel lent b o o k 
on the subject . H e had also d o n e excel lent w o r k in the 
text i le field and at one t ime was H e a d of the D iv i s ion 
of Physical Chemis t ry at the Ins t i tu te of Tex t i l e Tech-
no logy . H e had also been employed by the U n i t e d Co lo r 
and P i g m e n t Company and the In te rchemica l C o r p o r a t i o n . 
H e received his bache lor ' s degree at Sou the rn Ca l i fo rn i a 
and his doc to ra te a t W i s c o n s i n . D r . Fischer w a s a mem-
ber of many scientific societies inc lud ing the N e w Y o r k 
Academy of Scenices. 
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AIP BOARD MEETING 
March 17, 1951 

T h e Ins t i t u t e h a d a r a t h e r f a v o r a b l e ba lance sheet f o r 
the year 1950 e n d i n g w i t h an excess of i ncome over ex-
pense of some $19,000 as against an expected budget excess 
of a b o u t $2,000. 

D r . H a r d y , Secretary of the O p t i c a l Society, cr i t ic ized 
s o m e Ins t i t u t e o p e r a t i n g p r o c e d u r e s . O n e of h is cri t i-
cisms concerns the Ins t i tu t e ' s a c c o u n t i n g p r o c e d u r e s and 
a t t e n d a n t costs. T h e B o a r d dec ided to h a v e a commi t -
tee inves t iga te Ins t i t u t e pract ices , said c o m m i t t e e par-
t i cu la r ly to check in to t he cost of subsc r ip t ions to jou r -
nals , etc. and said c o m m i t t e e to be c o m p o s e d of t he 
t r easure r s of the f o u n d i n g societies. Since o u r society 
does n o t have a pub l i ca t ion , w e a r e n o t concerned w i t h 
th is ; t he re fo re , D r . D i e n e s wi l l n o t be asked to serve 
o n th is subcommi t t ee . H o w e v e r , i t was f u r t h e r m o v e d 
and car r ied tha t if th is inves t iga t ing c o m m i t t e e saw fit, 
i t could e x p a n d i ts i nves t iga t ion in to o t h e r d e p a r t m e n t s 
of the Ins t i tu te , and if t ha t is so dec ided , I p r e s u m e 
tha t D r . D i e n e s s h o u l d a lso be cal led in to serve on the 
c o m m i t t e e f o r such e x p a n d e d inves t iga t ion . T h i s shou ld 
g ive D r . D i e n e s a chance to fly East at In s t i t u t e expense 
s o m e t i m e d u r i n g the r e m a i n d e r of th is year . 

T h e r e was cons ide r ab l e d iscuss ion a b o u t the man-
p o w e r — s t u d e n t — m o b i l i z a t i o n p lans . I t was t h o u g h t tha t 
recent a n n o u n c e m e n t s ind ica ted tha t a m o r e l ibe ra l v iew 
w o u l d be taken by W a s h i n g t o n in th is i m p o r t a n t ma t t e r . 

I n d i scuss ing t he s ta tus of "Physics T o d a y , " it was 
p o i n t e d o u t tha t i ts defici t w a s less than h a d been bud-
ge ted and f u r t h e r economies w e r e h o p e d f o r in 1 9 5 1 . 
T h e r e was def ini te i nd i ca t i on by B o a r d m e m b e r s tha t the 
I n s t i t u t e of Physics shou ld h a v e o n e u n i f y i n g i n f o r m a -
t ive p u b l i c a t i o n of s o m e k i n d and tha t if t he p r e sen t 
p u b l i c a t i o n d id n o t sui t th is p u r p o s e , t hen poss ib ly it 
shou ld be modi f ied f u r t h e r . M a n y of the n e w m e m b e r s of 
the B o a r d w e r e g o i n g back over sugges t ions tha t had 
been discussed and somet imes t r i ed in the pas t , so the 
wr i t e r sugges ted tha t the p r o p e r t h ing t o do w a s to h a v e 
a c o m m i t t e e a p p o i n t e d to r ev i ew the w h o l e s i tua t ion and 
m a k e r e c o m m e n d a t i o n s la te r . I t was moved and car r ied 
tha t such a c o m m i t t e e be a p p o i n t e d by the Execu t ive 
C o m m i t t e e . 

As you k n o w , the Society 's c o n t r i b u t i o n was l o w e r e d 
f r o m 1 5 % to 1 3 % of m e m b e r s h i p dues f o r 1950. I t was 
h o p e d tha t a f u r t h e r r e d u c t i o n m i g h t be m a d e f o r 1 9 5 1 . 
I t i s t h o u g h t t ha t a ba lanced b u d g e t may be m e t even 
w i t h a l o w e r i n g of 2 % or 3 % f o r 1951. H o w e v e r , some 
unce r t a in ty comes i n t o t he financial s t a tus of t he Ins t i t u t e 
f o r this year because of t he 20 th ann ive r sa ry m e e t i n g . 

Cons ide rab l e expense w i l l be incur red at th is mee t ing , 
a n d of course , a t th is t ime it is n o t k n o w n h o w la rge 
the i n c o m e may be. As you k n o w , there w i l l be ex-
h ib i t s a t th is m e e t i n g w h i c h shou ld come c lose to meet-
ing t he expenses o r p e r h a p s even a f f o r d a su rp lus . It is 
t h o u g h t t ha t by Sep tember i t w i l l be k n o w n w h a t t he 
expense and income of t he annua l m e e t i n g wi l l be ap-
p rox ima te ly , and at t ha t t ime it can be decided w h a t the 
Society 's c o n t r i b u t i o n to A I P p e r m e m b e r can be. T h e r e -
fo re , the B o a r d a p p r o v e d a r e s o l u t i o n e m p o w e r i n g t he 
Execu t ive C o m m i t t e e to fix the Society 's c o n t r i b u t i o n at 
be tween 1 0 % and 1 5 % of m e m b e r s h i p dues a t the re-
q u i r e d t ime, w h i c h if I r e m e m b e r correct ly , is a r o u n d 
Sep tember 1st. 

W . F. Fa i r , J r . 

/ / 

PROGRAM 
Continued, from page 1 

T h e scientific s tudy of the process ex t rus ion of p las t ics 
has been a lmos t comple te ly neglec ted , d u e to the f o r m i d -
ab le diff icult ies of ana lyz ing the i r c o m p l e x behav io r flow-
ing t h r o u g h t he va r ious channe l s of an e x t r u d e r . As a 
resul t , scientif ic l i t e r a tu re on the subjec t is p rac t ica l ly 
nonex i s t en t , and ex t rude r s are f r e q u e n t l y des igned and 
ope ra t ed w i t h o u t benefi t of even e l emen ta ry p r i n c i p l e s of 
r heo logy and hea t t r ans fe r . 

T h e p u r p o s e of the p r e sen t d i scuss ion is to call a t ten-
t i on to cer ta in pos s ib l e a p p l i c a t i o n s of k n o w n p r inc ip l e s 
of r h e o l o g y a n d hea t t r ans fe r to t he des ign of ex t rus ion 
e q u i p m e n t . F o l l o w i n g a gene ra l d i scuss ion of t he n a t u r e 
of the p r o b l e m s , a f e w s imple f o r m u l a e a r e deve loped 
as a basis f o r d e t e r m i n i n g the r e q u i r e d d i m e n s i o n s of an 
e x t r u d e r f o r a specified o u t p u t . 

T H E F L O W B E H A V I O R O F S Y N T H E T I C L A T T I C E S : 
by Samue l H . M a r o n , Case I n s t i t u t e of T e c h n o l o g y 

T h e p u r p o s e of th is p a p e r is to r ev i ew the w o r k d o n e 
in th is l a b o r a t o r y on the def in i t ion of t he flow behav io r 
of r u b b e r la t t ices over w i d e r a n g e of concen t ra t ion , and 
o n t he i n t e r p r e t a t i o n of the resu l t s ob t a ined . In th i s 
connec t ion wi l l be discussed t he ques t i on of "y ie ld 
p o i n t , " the use of several flow laws to i n t e r p r e t and 
co r re l a t e the observables , as wel l as t he use of a n e w 
m e t h o d f o r o b t a i n i n g di recty t he ra te of shear - shear ing 
stress curves of n o n - N e w t o n i a n sys tems f r o m concen t r i c 
cy l inder da t a . 

T H E R H E O L O G Y O F T H I N P O L Y M E R I C F I L M S : by 
Rolf B u c h d a h l , M o n s a n t o Chemica l C o m p a n y . 

T h e i m p o r t a n c e of t he rheo log i ca l p r o p e r t i e s of po ly -
mer ic systems used in t h e m a n u f a c t u r i n g of th in films is 
cons idered first w i t h respec t to t he actual film f o r m a t i o n 
d u r i n g cas t ing, e x t r u s i o n or ca l ende r ing . I t is s h o w n 

Continued on page 3 
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T O F O R M E R M E M B E R S 

Continued from page 1 

2. T h e " R h e o l o g y Issue" of the J o u r n a l of Col lo id 
Science. 

3. Subcr ip t ion to the "Rheo logy Bul l e t in . " 
4. Reduced subscr ip t ion rates to : 

a. J o u r n a l of A p p l i e d Physics 
b. Review of Scientific In s t rumen t s 
c. J o u r n a l of Col lo id Science 
d. Physics To-day 

If the va lue of the Society m e m b e r s h i p is p laced on a 
mone ta ry basis it doesn ' t t ake m u c h a r i thmet ic to show 
that the $4.00 annua l dues a re r e tu rned ra ther easily. 
Like the va lue of research activit ies, howeve r , the g rea te r 
benefi ts of Society affi l iation a re a t any given m o m e n t 
difficult to measure . M u c h of the va lue is long range and 
as such has a way of b e c o m i n g cumula t ive . T h u s , mem-
bers w h o stay w i th the Society no t only are a g rea te r 
asset to it bu t have m o r e to ga in f r o m thei r member sh ip . 

As is the case for many organ iza t ions the respons ib i l i ty 
f o r the admin i s t r a t ion and pol ic ies of the Society of 
Rheo logy is b o r n e by a re la t ively small g r o u p . Since 
contact w i th the genera l m e m b e r s h i p is u n f o r t u n a t e l y 
n e b u l o u s — t h e annua l business mee t ing has never been 
noted f o r i ts large a t t endance—the necessary decis ions 
represen t the best j u d g m e n t of this smal l g r o u p . U n d e r 
these condi t ions it w o u l d be indeed unusua l if the ad-
min i s t ra t ion met w i th p o p u l a r acclaim f r o m all the mem-
bers. H o w e v e r , in many cases it is fe l t tha t dissatisfac-
t ion arises f r o m misunde r s t and ing or mis in te rp re ta t ion , 
usual ly because of incomple te i n f o r m a t i o n , of some of 
the act ions taken. O n e of the p r imary p u r p o s e s of this 
Rheo logy Bul le t in is to expla in , in as m u c h deta i l as 
space permi ts , the decis ions made at the annua l mee t ing . 
T h i s bul le t in , which was react ivated two years ago, is 
sent to all m e m b e r s of the Society. 

Basically there are three fac tors wh ich de te rmine the 
effect iveness and g r o w t h of a technical society. 

1. A n act ive and selectively e x p a n d i n g member sh ip . 
2. A pub l i ca t ion . 
3. A solid nucleus of exper ienced member s . 

Largely as a r e su l t of the e f fo r t s of the m e m b e r s h i p 
commi t t ee the s t rength of the Society is be ing g radua l ly 
increased. T h r o u g h the "Rheo logy I s sue" of the J o u r n a l 
of Col lo id Science and the Rheo logy Bul le t in both the 
technical and genera l act ivi t ies of the Society are b r o u g h t 
to the member sh ip ; pub l i ca t ion act ivi t ies wi l l be kep t 
commensura t e w i th the size and needs of the Society. 
T h e i m p o r t a n c e of a solid nuc leus of exper ienced mem-
bers cannot be over-emphasized f o r i t is f r o m these tha t 
the Society wi l l d r a w its officers and pol icy m a k i n g mem-
bers. I t is this phase of the g r o w t h p r o g r a m which wi l l 
mos t measurab ly de te rmine the f u t u r e s t a tu re of the 
Society. T h e reaff i l ia t ion of f o r m e r members wi l l do 
m u c h to i m p r o v e the pos i t ion of the o rgan iza t ion in 
this respect . 

PROGRAM 
Continued from page 2 

tha t the thickness un i fo rmi ty and sur face smoothness of a 
film depend to a la rge ex ten t on flow character is t ics . 
Secondly, the signif icance of the rheo log ica l p rope r t i e s 
in p r o d u c i n g o r ien ta t ion , above the second o rde r t ransi-
t ion po in t , is discussed. T h e theory of photoe las t ic i ty of 
a rubber l ike , a m o r p h o u s po lymer n e t w o r k is rev iewed 
and i t is s h o w n that b i r e f r i n g e n c e is the logical quan t i ty 
to character ize the degree of o r i en ta t ion . T h e effect of 
stress, s train, t e m p e r a t u r e and molecu la r w e i g h t on bire-
f r ingence is cons idered in detai l fo r po lys tyrene and it is 
shown to w h a t extent changes in o r i en ta t ion affect the 
resu l t ing p rope r t i e s of th in films. 

A P P L Y I N G R H E O L O G Y T O T H E S T U D Y O F 
L U B R I C A T I N G GREASES: by N . M a r u s o w , Gulf Re-
search and D e v e l o p m e n t Company . 

A discussion of the "beh ind the scenes" activity in the 
grease indus t ry to i m p r o v e me thods for app ly ing lubri-
ca t ing greases by us ing the p r inc ip les deve loped t h r o u g h 
rheo logy . 

A brief discussion of the i n s t rumen t used for obtain-
ing the necessary rheo logica l cons tan ts and i l lus t ra t ions 
of resul ts ob ta ined is inc luded . T h e e f fo r t m a d e to corre-
late g rease flow p rope r t i e s w i th pract ical app l ica t ions is 
also discussed. 

I N D U S T R I A L R H E O L O G Y I N T H E PLASTICS I N -
D U S T R Y : by F. A. Car l son , Jr . , and F. E. Reese, Plas-
tics Div i s ion , M o n s a n t o Chemical Company . 

I n genera l , viscosity and plas t ic i ty measu remen t s m a d e 
in the cont ro l l abora to ry a re insufficient fo r p lan t process 
cont ro l . Labora to ry v iscometers and p las tomete r s cannot 
be ins ta l led on process e q u i p m e n t w i t h o u t cons iderab le 
modif ica t ion . T h e r e has been a pauci ty of indus t r ia l vis-
cometers and p las tomete r s for use in p l an t process con-
trol . Exper ience in the des ign and appl ica t ion of such 
ins t ruments has s h o w n the m o r e i m p o r t a n t considera-
t ions are: ( 1 ) speed of measu remen t ; ( 2 ) easy c leaning; 
(3 ) re l iab i l i ty ; ( 4 ) ease of ope ra t ion . 

T h r e e examples d r a w n f r o m p lan t exper ience wi l l 
i l lus t ra te the p r o b l e m s of app ly ing v iscometers and plas-
tome te r s to p l an t processes f o r con t ro l : ( 1 ) Plast ici ty 
m e a s u r e m e n t of a dough- l ike mate r ia l con ta in ing vola t i le 
solvent . ( 2 ) End po in t con t ro l of a t he rmose t t i ng resin 
in a ket t le . ( 3 ) Process con t ro l of a t he rmop la s t i c res in . 

5:05 P .M. W E D N E S D A Y , O C T . 24 
B U S I N E S S M E E T I N G 

8:00 P .M. W E D N E S D A Y , O C T . 24 
P R E S E N T A T I O N O F B I N G H A M M E D A L A N D 

S O C I A L E V E N I N G 
9:00 A . M . F R I D A Y , O C T . 26 

G E N E R A L S E S S I O N 
T H E B A N D V I S C O M E T E R : by H a r r y H . H u l l , R. R. 
D o n n e l l y and Sons. 

Continued on page 4 
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PROGRAM 
Continued from page 2 

A band viscometer has been cons t ruc ted which is essen-
tially a flexible band pu l led be tween two para l l e l sur-
faces. T h e sample is be tween the band and the pa ra l l e l 
surfaces and is sheared by the same force per un i t area 
t h r o u g h o u t . 

W i t h this i n s t rumen t it is poss ib le to s tudy the con-
sistency of subs tances at ra tes of shear f r o m 100 to 10,000 
reciprocal seconds. Mate r ia l s in the r a n g e of 5 to 1,000 
poises are mos t su i tab le f o r s tudy. 

Consis tency curves of several inks and o ther mater ia l s 
wi l l be s h o w n . 

A H I G H S H E A R M E T H O D O F R A T I N G BRUSH-
A B I L I T Y O F P A I N T S : by W . K. Asbeck, D . D . Laider-
man and M . V a n Loo, T h e She rwin -Wi l l i ams Company . 

A s imple ro ta t iona l v iscometer is descr ibed which op-
erates in the r a n g e of h igh shear veloci t ies encountered 
in the no rma l b ru sh ing of pa in ts . Clearances in the 
o rde r of 100 microns are main ta ined easily for paints . 
Cons ide rab ly smal ler c learances are feas ib le for mate-
rials in wh ich all the par t ic les are in the col lo idal r ange . 
W h e r e the annu la r space c learance is 100 microns , max-
i m u m shear veloci t ies are in the order of 20,000 reci-
procal seconds, whi l e for smaller clearances substant ia l ly 
h igher values are ob ta inab le w i t h o u t excessive tempera-
ture r ise . T h e ins t rument permi t s ma in tenance of accu-
ra te t empe ra tu r e cont ro l of the pa in t in the viscometer . 

G o o d cor re la t ion of b rushabi l i ty of paints was f o u n d 
be tween qual i f ied pa in ter op in ion and ra t ings based on 
viscosity character is t ics . T h e viscosit ies of pa in t s and 
their b rushabi l i ty are compared in the r ange f r o m ap-
p rox imate ly 15,000 to 20,000 rec iprocal seconds. T h r o u g h 
measu remen t in the shear velocity r ange of b rush appli-
cat ion, a one po in t me thod of r a t ing the brushabi l i ty of 
pa in t s is feas ible . 

R E S I D U A L STRESSES A N D S T R A I N S I N M O L D E D 
PLASTICS: by W . H . M a r k w o o d , J r . and H . M. Spur l in , 
Hercu les P o w d e r C o m p a n y . 

T h i s discussion is p r imar i l y a imed at i l lus t ra t ions of 
the m o l d i n g behav ior of ei thyl cellulose, f o r wh ich l i t t le 
f u n d a m e n t a l i n f o r m a t i o n has been repor t ed . T h e pur-
pose is to present some of the reasons w h y this tough, 
resi l ient po lymer behaves as it does and why some diffi-
cul t ies have arisen w h e n it has been in jec t ion molded . 
T h e flow of cel lulosics can be descr ibed ra the r s imply by 
a phenomeno log ica l ly obse rvab le supe rpos i t i on pr inc ip le . 
Ethyl cel lulose and cel lulose acetate d i f fe r marked ly in 
their response to m o l d i n g t empera tu res , ethyl cel lulose 
tending to be more rubber - l ike in the influence of tem-
perature on elastic response. Thei r flow is influenced 
by in te rna l chemical s t ruc ture and w h e n m o l d e d they 
exhib i t local f rozen in stresses that , on rehea t ing , pro-
duce d i f fe ren t degrees of re laxa t ion in d i f f e ren t par t s of 
the mold ings . 

DUE YOU? 
T h e r e are still a number of members w h o have not pa id 

thei r 1951 dues . P r o m p t payment is reques ted so that the 
1951 Rheology Issue of the J o u r n a l of Col lo id Science 
may be mai led to these members . T h e dues are $4.00 
per year. Remi t tance should be sent to Amer ican Insti-
t u t e of Physics, 57 East 55th Street , N e w Y o r k , N . Y. 

F L O W C H A R A C T E R I S T I C S O F D I L U T E S O L U T I O N S 
O F R I G I D R O D - L I K E M O L E C U L E S : by J. H . W a k e l i n , 
Tex t i l e Research Ins t i tu te . 

T h e fluid mechanica l forces act ing u p o n an assembly 
of r ig id rod- l ike molecules in d i lu te so lu t ion have been 
examined f o r the case of flow in a cyl indrical tube. T h e 
fo rce per un i t v o l u m e resu l t ing f r o m the d rag of these 
molecules on the so lu t ion has been calcula ted in te rms 
of the average length of the molecules , the i r concentra-
t ion, and the d r iv ing pressure , a s suming tha t the flow 
profi le f o r the u n p e r t u r b e d N e w t o n i a n so lu t ion may be 
used as an in i t ia l condi t ion . At a g iven concent ra t ion 
the vo lume ra te of flow of the so lu t ion of rod- l ike mole-
cules is found to behave as a N e w t o n i a n system at l ow 
and at very h igh d r iv ing pressures . At i n t e rmed ia t e pres-
sures the so lu t ion exhib i t s n o n - N e w t o n i a n flow charac-
teristics, the extent of wh ich depends u p o n the cube of 
the length of the solute molecules and on their cencen-
t ra t ion . 

I M P L I C A T I O N S O F P H I L I P O F F F L O W C U R V E S FOR 
T H E D E T E R M I N A T I O N O F I N T R I N S I C V I S C O S I T Y 
O F H I G H P O L Y M E R N I T R O C E L L U L O S E : by Carl M. 
Conrad and H i l d a M . Ziifle, Sou thern Regiona l Research 
Labora tory . 

In an a t t empt to account for d i f ferences observed in 
d i f f e ren t l abora to r ies in the behav ior r e l a t i ng the s lopes 
of l oga r i t hmic flow curves to concent ra t ion and of re-
duced viscosity c o u n t e r p o r t to concent ra t ion , the ra the r 
extensive r a n g e of measurement s pub l i shed by Phi l ippoff 
and Hess on so lu t ions of ce l lu lose n i t r a t e in butyl ace-
tate w e r e s tud ied . I t was f o u n d that the slopes of the 
flow curves increase f r o m 1 at low shear ing stresses to a 
m a x i m u m and then recede to app rox ima te ly 1 aga in a t 
h igh shear ing stresses. It was shown that the displace-
ment of modes gives r ise to a w i d e variety of curv i l inear 
conf igura t ions f o r func t ions which depend on the values 
of the slopes of the flow curves . 

It was f o u n d tha t the in t r ins ic viscosit ies var ied , de-
pend ing on the ra te of shear exis t ing d u r i n g measure-
ment , as wel l as f o r the cond i t ions w h e r e the shea r ing 
stress is held cons tan t f o r d i f f e ren t concent ra t ions . 

2:00 P .M. F R I D A Y , O C T . 26 
G E N E R A L S E S S I O N 

T H E F L O W O F P O L Y S T Y R E N E T H R O U G H REC-
T A N G U L A R C H A N N E L S : by C. E. Beyer, F. E. Tows -
ley, T h e D o w Chemical Company . 

T h e n o n - N e w t o n i a n flow of polys tyrene t h r o u g h chan-
nels of constant rec tangula r cross-section hav ing var ious 

Continued on page 6 
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MINUTES 
BUSINESS MEETING OF 

THE SOCIETY OF RHEOLOGY 
November 3, 1950 

T h e mee t ing w a s cal led to order by Pres iden t T rax l e r 
at 4:15 P .M. 

Minu t e s of the 1949 business mee t ing w e r e read and 
approved by vote . 

T h e Secre tary-Treasurer submi t t ed his in te r im repor t . 
T h e financial cond i t ion of the Society w a s r epo r t ed as of 
Oc tobe r 15, 1950, and the tenta t ive b u d g e t fo r 1951 sub-
mi t ted . A brief summary is g iven be low. 

(Ed. N o t e : In te r im r epo r t de le ted . See final r e p o r t 
e l sewhere . ) 

T h e Society opera ted wel l w i th in i ts income and 
budge t . I ncome and expenses f o r the res t of 1950 are 
expected to be app rox ima te ly equal . Ful l financial r epo r t 
wi l l be made at the end of the year . 

T e n t a t i v e B u d g e t f o r 1951 
Es t imated cash at end of 1950 $1,320 
Est imated income in 1951 1,550 

T o t a l cash $2,870 
Es t imated expenses: 

A I P assessments $290 
Academic Press 770 
M e e t i n g expenses 50 
Pr in t ing , ma i l ing and Sec'y's expenses . . 200 
Rheo logy Bul le t in 180 

T o t a l $1,490 $1,490 
Balance $1,380 

Expected su rp lus $ 60 

It was moved and carr ied that the Secre tary-Treasurer ' s 
in te r im r e p o r t be accepted and filed. 

I m p o r t a n t i tems considered at the Execut ive Commi t -
tee M e e t i n g w e r e rev iewed at the business mee t ing ( fu l l 
deta i ls are given in the minu tes of the Execut ive Com-
mit tee mee t ing . ) A brief summary is g iven here . 

T h e Secretary out l ines the p l ans f o r the 1951 A I P An-
niversary M e e t i n g in Chicago . T h e act ivi t ies of the W e s t 
Coast Section w e r e briefly rev iewed and a t ten t ion w a s 
called to the fine p r o g r a m assembed by D r . Bondi f o r 
the D e c e m b e r 1, 1950, mee t ing in Berkeley, Ca l i fo rn ia . 

T h e Edi to r r epo r t ed on the Rheo logy Bul le t in and 
genera l pub l ica t ion pol icy. Some discussion resul ted as 
to the des i rabi l i ty of pub l i sh ing rheo logica l abstracts . 
It w a s genera l ly f e l t tha t the m e m b e r s a re in favor of 
the present Bul le t in and that an abstract journa l is finan-
cially p roh ib i t i ve as wel l as p e r h a p s unnecessary be-
cause of adequa te coverage by exis t ing journa l s . 

D r . Bar ton out l ined the s tatus of Physics T o d a y and 
expressed AIP ' s apprec ia t ion to the Society f o r its pas t 
s u p p o r t g iven to this j ou rna l d u r i n g its f o r m a t i v e years. 
In 1951 Physics T o d a y wi l l be hand led on an ind iv idua l 
subscr ip t ion basis a t a charge of $3.50 per year to mem-
bers. 

M r . D e x t e r r epor ted on the act ivi t ies of the M e m b e r -

ship C o m m i t t e e and its p lans for the coming year . T h e 
C o m m i t t e e and its C h a i r m a n w e r e commended f o r a suc-
cessful campa ign . 

D r . Fischer rev iewed briefly the genera l publ ic i ty ac-
tivit ies. Fu r the r p rog res s is expected in this field d u r i n g 
the coming year. 

T o t a l reg i s t ra t ion at the 1950 Mee t ing was 78. N i n e 
new m e m b e r s joined the Society d u r i n g the r eg i s t r a t ion . 

It was suggested f r o m the floor ( D r . B u c h d a h l ) tha t 
the Society's mee t ings have become too special ized and 
tha t p a p e r s on the p r o g r a m should cover a w i d e r field 
of mater ia l s and indus t r ies . D r . T r a x l e r answered tha t 
this is precisely the fee l ing of the Execut ive C o m m i t t e e 
and tha t the Cha i rmen of the 1951 P r o g r a m C o m m i t t e e 
have been asked to p lan thei r p r o g r a m accord ingly . 
Fu r the r , it is hoped t h a t the 1951 mee t ing wi l l a f fo rd 
va luab le contacts w i th men in fields and indus t r i es no t 
adequate ly represen ted at the p resen t t ime (see also min-
utes of the Ex. Com. ) 

It was moved and carr ied that the above r epo r t s be 
accepted and filed. 

T h e mee t ing ad jou rned at 5:05 P .M. 

G . J . D I E N E S , Secre tary-Treasurer 

/ / 

1951 COMMITTEES 
REPRESENTATIVES 

A A A S — R E P R E S E N T A T I V E : Ear l K . Fischer 
R E P R E S E N T A T I V E O N G O V E R N I N G B O A R D O F 
A M E R I C A N I N S T I T U T E O F P H Y S I C S : W . F. Fair , J r . 
N A T I O N A L A S S O C I A T I O N O F C O R R O S I O N E N G I -
N E E R S — I N T E R - S O C I E T Y C O M M I T T E E O N C O R R O -
S I O N : W . F. Fair , J r . 

A M E R I C A N I N S T I T U T E O F P H Y S I C S C O M M I T T E E 
FOR 1951 M E E T I N G I N C H I C A G O : W . R. W i l l e t s , 
H a r r y H . H u l l (Chicago represen ta t ive ) 
P R O X I E S T O R E P R E S E N T T H E S O C I E T Y O F R H E O -
L O G Y A T A N N U A L M E E T I N G O F T H E I N S T I T U T E 
O F P H Y S I C S : H . F. Wakef i e ld , W . R. W i l l e t s 
R E P R E S E N T A T I V E A T 75th A N N I V E R S A R Y O F T H E 
A M E R I C A N C H E M I C A L S O C I E T Y . S E P T E M B E R , 1951: 
W . F. Fair , J r . 

COMMITTEES 
N O M I N A T I N G : J . H . El l io t t , C h a i r m a n ; J . D . Ferry , 
R. N . W e l t m a n 

B I N G H A M M E D A L A W A R D C O M M I T T E E : Pau l 
Doty , C h a i r m a n ; Char les Mack , Bruce B. Fa r r ing ton , 
M. A. Lauffer , W . H . M a r k w o o d , J r . 
P R O G R A M C O M M I T T E E : Genera l Sess ions—J. H . 
El l io t t , C h a i r m a n ; H . H . H u l l , Ear l K . Fischer . Sym-
pos ium on Indus t r ia l App l i ca t ions of R h e o l o g y — R . S. 
Spencer, Cha i rman . Jo in t M e e t i n g w i th Solid State G r o u p 
of the Physical Socie ty—T. Al f rey , J r . , Cha i rman . 
M E M B E R S H I P : F. D . D e x t e r , Cha i rman 
P U B L I C I T Y : Ear l K . Fischer 
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FINANCIAL STATEMENT FOR 1950 
G E N E R A L F U N D S 

Cash on hand , J anua ry 1, 1950 $1,727.75 
1949 a p p r o p r i a t i o n s d isbursed in 1950: 

18 ext ra pages for 1950 Rheology Issue of 
J . Col l . Science $ 180.00 

G r o u p subscr ip t ion to Physics T o d a y 438.00 

T o t a l $ 618.00 
Balance on Jan . 1, 1950 1,109-75 
Income in 1950 
Du es ( inc lud ing 4 th qua r t e r of 1949 

and exc lud ing 4th qua r t e r of 1950) . 1,494.50 
Bul le t in , back number sales 16.19 

T o t a l $1,510.69 1,510.69 

T o t a l cash resources $2,620.44 

D i s b u r s e m e n t s 
A I P Assessments f o r 1950 ( 1 5 % ) 
A I P m e m b e r service charge (a t 20^) . . 
Academic Press, Rheology Issue 
P r i n t i n g and M i m e o g r a p h i n g 
M a i l i n g Services 
Secretary 's expenses (misc . ) 
Rheology Bul le t in , 2 issues, p r in t ing 

and mai l ing 
Mee t ing expenses, N e w Y o r k 
M e e t i n g expenses, W e s t Coast 

(1949 and 1950) 
B ingham Meda l engrav ing 

T o t a l D i sbu r semen t s $1,404.98 1,404.98 

Balance $1,215.46 
O p e r a t i n g Surp lus for 1950: $105.71 

S P E C I A L F U N D S 
Bingham F u n d 

U. S. Gov t . Series G . Bonds «. •$ 700.00 
In teres t on bonds (depos i ted in savings acct . ) 17.50 
Balance on savings account 47.00 
Interest on savings account 1.13 

To ta l in f u n d $ 765.63 
Rheo log ica l M e m o i r s Fund 

Balance on hand , Jan . 1, 1950 $ 59.00 
Sale of su rp lus copies 36.75 

T o t a l $ 95.75 
D i sbu r semen t s : 

Adver t i s ing expenses $ 20.80 
Express charges f o r 

t r ans fe r r ing stock 15.76 

T o t a l d i sbursements $ 36.56 36.56 

T o t a l in Fund $ 59.19 

R E M A R K S : 

T h e Society opera ted wel l w i th in i ts income and 

budge t . 

T h e B ingham Fund showed its no rma l g r o w t h and re-
qu i res no f u r t h e r commen t . 

W i t h respect to the Rheolog ica l M e m o i r s Fund , ad-
ver t i s ing in Chemical and Eng inee r ing N e w s and Special 
Librar ies has been tr ied as sales w e r e very s low. T h i s 
had cons iderab le effect . No t i ces in the Rheology Bul le t in 
are very he lp fu l . 

G . J . D I E N E S , Secre ta ry-Treasurer 

/ / 

PROGRAM 
Continued from page 4 

bread th- to -wid th ra t ios is descr ibed in te rms of the 
appa ren t fluidity func t i on — of Spencer and D i l l o n . 

V o 

V0 is the zero-shear stress viscosity, k is a mate r ia l con-
stant , and S is the shear stress at the channel wal l . R is 
the ra t io of actual flow ra te to N e w t o n i a n flow ra te . T h e 
data and analysis ind ica te tha t flow rates in s imple shear ; 
be tween para l le l infini te p lanes ; and in dies of c i rcular 
and r ec tangu la r cross-section may all be represented 
closely by a s ingle a p p a r e n t fluidity func t ion , if the argu-
ment kS is replaced by an a r g u m e n t K2 k Sw, w h e r e K2 

is a d imens ion less f o r m fac tor d e p e n d i n g on the channel 
shape, and Sw is the average shear stress at the wal l . 

H I G H SHEAR R A T E R O T A T I O N A L V I S C O M E T E R : 
by E. M . Barber , J . R. M u e n g e r and F. J. V i l l f o r t h , J r . ; 
T h e T e x a s Company 

T h e object of this w o r k was to des ign and cons t ruc t a 
ro ta t iona l type of v iscometer employ ing a sleeve type 
bea r ing as the test e lement . 

Hea t ing of the oil film leads to one of the m a j o r un-
cer ta int ies in de te rmin ing viscosity at h igh shear ra tes . 
T e m p e r a t u r e g r ad i en t in the lubr ican t film at a given 
shear ra te is p r o p o r t i o n a t e d to the squa re of the film 
thickness. A d v a n t a g e of ob ta in ing h igh shear ra tes by 
th in films discussed. Reduc t ion of film t empe ra tu r e 
g rad ien t by hea t r emova l f r o m the film in bo th d i rec t ions 
discussed. 

Ca l ib ra t ion runs wi th N e w t o n i a n fluids wi th film thick-
nesses of 0.0005, 0.0002, and 0.0001 inches rad ia l clear-
ance. Typica l eva lua t ions of n o n - N e w t o n i a n fluid vis-
cosity wi th shear ra te and t empera tu re . 

O N T H E K I N E T I C S O F A N O M A L O U S F L O W : by 
Char les Mack , Research D e p a r t m e n t , Imper i a l Oi l 
Limi ted . 

A n o m a l o u s viscosity is de t e rmined by the t angen t to a 
po in t of the stress-shear ra te curve. T h e t angen t inter-
sects the stress co-ord ina te d iv id ing it in to t w o par t s . 

Continued on page 7 
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60.00 
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17.96 
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144.85 
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PROGRAM 
Continued from page 2 

Mul t ip ly ing the stress appl ied and i ts par t s by a vol-
ume, such as the v o l u m e of flow, leads to a r e l a t ionsh ip 
obeying the second law of the rmodynamics , i.e., the 
change in energy of the system b r o u g h t abou t by the 
appl ied stress is equal to the sum of the w o r k d o n e 
under the influence of the effect ive stress and the prod-
uct of absolu te t empe ra tu r e and en t ropy change. 

Based on this kinet ic concept , equa t ions are g iven ex-
press ing anoma lous viscosity as a f unc t i on of the ener-
gies involved. For systems w h e r e the shear-ra te is a 
p o w e r func t ion of the stress, the a n o m a l o u s viscosity 
is an en t ropy effect . For systems w h e r e the shear r a t e 
is an exponen t ia l f unc t i on of the stress, the a n o m a l o u s 
viscosity is a f unc t i on of the energy change u n d e r the 
inf luence of stress. Exper imen ta l da ta are presen ted f o r 
t w o asphal t s wh ich con fo rm to the systems descr ibed 
above. 

T H E R H E O L O G Y O F B L O O D : by A l f r e d Lewin Copley, 
N e w Y o r k Univers i ty Col lege of Medic ine . 

Rheologica l ly , the most in te res t ing f ea tu r e of b lood is 
o n e of its impor t an t phys io log ic func t ions wh ich is cir-
cu la t ing th rough an in t r ica te system of ext remely dif-
f e ren t b lood vessels. W h o l e b lood does not con fo rm to 
the N e w t o n i a n equat ion , whi l e p lasma and p lasma pro-
teins have been observed to, unde r certain condi t ions . 
Po iseu i l l e made observa t ions of b lood c i rcula t ion in 
capi l lary beds which led h im to inves t iga te the under -
lying p rope r t i e s of flow th rough r ig id capi l lar ies . H e 
did not appea r to realize that the f o r m u l a t i o n of new 
concepts w o u l d be needed to expla in the anoma lous flow 
p rope r t i e s of b lood . As a resul t , n u m e r o u s s tudies on 
b lood viscosity, which appeared subsequent ly in the 
l i te ra ture , are no longer adequa te in v iew of the devel-
o p m e n t of m o d e r n rheo logy . 

Th i s review of the rheo logy of b lood must also deal 
w i th the rheo logica l and o ther physical p roper t i e s of the 
vessels t h rough which b lood flows. A w i d e range of 
d i f f e ren t vessel wa l l changes, bo th act ive and passive, 
con t r ibu tes to the complexi ty of b lood rheology . Th i s 
complexi ty is augmented by the phys io log ic func t ions of 
var ious o rgans wh ich a l ter the compos i t ion of b lood 
const i tuents , hemodynamic pressures , cal iber of b lood 
vessels, permeabi l i ty and o ther physical p roper t i e s of 
the vessel wa l l . 

A G E N E R A L I Z E D F L U I D I T Y P O W E R L A W A N D 
L A W S O F E X T R U S I O N : by M . Mooney and S. A . 
Black, U n i t e d States R u b b e r Co. 

R a w rubbe r s are assumed to obey the fluidity p o w e r 
law. O n these assumpt ions laws of ext rus ion are de-
rived f o r c i rcular and slit tubes and orifices. Also by 
d imens iona l analysis a genera l theorem is es tabl ished 
concern ing the effects of stress (or p ressu re ) and ap-
p a r a t u s d imens ion on d e f o r m a t i o n and flow rates. Ex-

pe r imen ta l data , ob ta ined w i th c i rcular tubes of var ious 
l eng ths and diameters , ver i fy the p o w e r f o r m of the de-
r ived ex t rus ion laws, but do not g ive the expected values 
of the exponen t n in some cases. Surface sl ip, inc luded 
in the theory , was too small to measure in the p resen t 
exper imen t s . 

9:00 A .M. S A T U R D A Y , O C T . 27 

G E N E R A L S E S S I O N 

V I S C O S I T Y O F GLASS: by W e b s t e r Capps , N a t i o n a l 
Bureau of S tandards . 

A l i t e ra tu re survey of the viscosity of glass is pre-
sented. M e t h o d s are briefly discussed for measu r ing the 
viscosity f r o m a b o u t 102 to 1015 poises at t empera tu re s 
up to 1400°C. Viscosi ty da ta of some of the au tho r s are 
re la ted to the s t ruc tu re of glass and to the size of the 
flow uni ts . Some a t t empts wh ich w e r e made to extend 
the kinet ic theory of gases and solid state theor ies to the 
l iquid state are ou t l ined . 

A more specific discussion of binary alkal i sil icates 
f o l l o w s . If they are compared on a mol -per cent basis, 
the viscosity at h igh t empera tu re s increases w i th increas-
ing size of the a lkal i ion. At low tempera tu res , f o r cer-
tain concent ra t ions the viscosity decreases wi th increas ing 
alkal i ion size or decreases as the a lkal-oxygen b ind ing 
forces decrease. If concent ra t ion is expressed in t e rms of 
mols of alkal i per uni t vo lume of glass , the h igh tem-
p e r a t u r e viscosity is i n d e p e n d e n t of the k ind of a lkal i ion. 

V I S C O S I T Y B R E A K D O W N AS A F U N C T I O N O F 
SHEAR T E M P E R A T U R E I N A R O T A T I O N A L VIS-
C O M E T E R : by R. N . W e l t m a n n and P. W . Kuhns , N .A. -
C.A. Lewis Fl ight P ropu l s ion Labora tory . 

A method is described which pe rmi t s de te rmina t ion of 
the a p p r o x i m a t e t empe ra tu r e d i s t r ibu t ion over the cross-
sect ional area of a N e w t o n i a n mate r ia l wh ich is sub-
jected to shear ing forces in a ro ta t iona l v iscometer . By 
cor re la t ing the change of viscosity to t empe ra tu r e in-
creases, and by de t e rmin ing the actual viscosity va lue as 
f o u n d in the ro ta t iona l v iscometer , the effect of thixo-
t ropy can be s tud ied . 

T e m p e r a t u r e ca lcu la t ions w i th regard to an O r o n i t e 
po lybu ty lene oil and a s i l icone fluid have been made . 
It appears that in some instances w h e r e previous ly the 
presence of th ixo t ropy was suspected, t empe ra tu r e in-
creases m i g h t be largely respons ib le for viscosity break-
d o w n . In o ther instances th ixo t rop ic behavior mus t still 
be pos tu la ted to expla in the exper imenta l resul ts . 

T H E R H E O L O G Y O F A L U B R I C A T I N G O I L A T 
T E M P E R A T U R E S B E L O W T H E P O U R P O I N T : by S. P. 
Jones and J. K. Tyson, A r m o u r Research Founda t i on , 
I l l inois Ins t i tu te of Techno logy . 

A ro ta t iona l v iscometer has been app l ied to the s tudy 
of a lubr ica t ing oil, Pennsylvania 150 neu t ra l , at — 2 5 ° C . 

Continued on page 8 
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and —30°C. , temperatures well below the pour point, 

— 1 5 ° C . T h i x o t r o p y was s tudied by measur ing , at vari-

ous cons tan t ra tes of shear, the change in shear ing stress 

w i th t ime, wh ich is represen ted app rox ima te ly by an 

equat ion of t w o exponen t ia l te rms. 

T h e re laxa t ion t imes decrease wi th increasing ra tes of 

shear, the lat ter becoming very small at h igh ra tes of 

shear and thus not measurab le exper imenta l ly . T h e char-

acter of flow is N e w t o n i a n for t imes shor t compared 

to re laxa t ion time, w i th a character is t ic equ i l ib r ium vis-

cosity for a g iven ra te of shear . T h i s behavior , a com-

bina t ion of a revers ib le and an i r revers ib le process such 

that a par t of the decrease in viscosity is t empora ry and 

a p a r t pe rmanen t wi th in the t ime scale of the expe r imen t , 

is a t t r ibu ted to t empe ra tu r e effects and b r e a k d o w n of the 

wax s t ruc ture , respect ively. 

These v iews are suppor t ed by ca lcula t ions of the f o r m 

and m a g n i t u d e of t empera tu re effects d u e to genera ted 

heat and by compar i sons w i th the behav ior of wax-oi l 

suspens ions a t r o o m tempera tu re . 

C O N S T A N T - S T R E S S E L O N G A T I O N O F S O F T P O L Y -

M E R S — T I M E A N D T E M P E R A T U R E S T U D I E S : by C. 

A. D a h l q u i s t and M . R. Hat f ie ld , Minneso ta M i n i n g and 

M a n u f a c t u r i n g Company . 

T h e constant-s t ress m e t h o d recent ly descr ibed by Dah l -

quist , et al., is wel l -sui ted f o r the s tudy of the t ime and 

t empe ra tu r e dependence of viscoelast ic p roper t i e s . Creep 

data are g iven for po ly i sobuty lene and GR-S in the t ime 

r a n g e of 0.01 to 10 minu tes and the t e m p e r a t u r e r ange of 

40° to — 5 0 ° C . T h e data w e r e t r ans fe r red in to master 

curves of log reduced m o d u l u s vs. log reduced t ime . 

T h e po ly i sobuty lene da ta superposed sat is factor i ly 

us ing ei ther (1 ) a t ime reduc t ion method based on a 

cons tan t appa ren t act ivat ion energy for elast ic de fo rma-

t ion, or (2 ) a t ime reduc t ion method based on mel t vis-

cosities. In cont ras t to poly isobuty lene , GR-S showed a 

cons iderab le var ia t ion in ac t ivat ion energy wi th m o d u l u s . 

As yet the concept of a m o d u l u s dependen t ac t ivat ion 

energy must be cons idered of d o u b t f u l theoret ica l sig-

nificance. 

SIZE D E T E R M I N A T I O N S O F C L A Y P A R T I C L E S I N 

W A T E R S U S P E N S I O N S BY USE O F L O W A N G L E 

X - R A Y D I F F R A C T I O N : by W i l l i a m J . W e s t , Ca l i fo rn ia 

Research C o r p o r a t i o n . 

Low angle X-ray d i f f r ac t ion pe rmi t s s tudies of sizes 

of clay par t ic les as they exist in clay-water suspensions. 

Change in the state of the suspens ion can be m a d e and 

sizes of the par t ic les can be de t e rmined aga in as they 

exist in the new state. Par t ic le size de t e rmina t ions by 

o ther me thods do not share th i s advantage . Par t ic le size 

de t e rmina t ions on clays used as d r i l l ing lu ids in the 

pe t ro l eum indus t ry showed : (1 ) the size of hydra ted 

clay par t ic les in water suspens ion was la rger than the 

size of the par t ic les in the o r ig ina l dry powdered clay. 

T h i s observa t ion cont radic ts the c o m m o n belief tha t 

h ighly swel l ing clays are more finely d iv ided in a wa te r 

suspens ion than a re poor ly swel l ing clays; (2 ) sizes of 

the hydra ted par t ic les in wa te r suspens ions w e r e inde-

penden t of d i lu t ion for concen t ra t ions less t han 8 % . 

(3 ) Viscosi ty l ower ing by agents such as t e t r a sod ium 

p y r o p h o s p h a t e involved size r educ t ion of hydra ted par -

ticles. 

A / 

POISEUILLE'S MEMOIRS 
A stock of copies of "Poiseu i l le ' s M e m o i r s " wh ich 

f o r m e d the first and only issue of "Rheo log ica l M e m o i r s " 

w a s f o u n d in s to rage at Lafayet te Co l l ege a f t e r D r . 

B ingham ' s dea th and was sh ipped to the Secretary by 

D r . J . H . W i l s o n , head of the Lafayet te Chemis t ry De-

pa r tmen t . T h i s v o l u m e is a t rans la t ion of the classic 

Expe r imen ta l Inves t iga t ions U p o n the F low of L iqu ids in 

T u b e s of Very Smal l D i a m e t e r . T h e t rans la t ion , by 

W i n s l o w H . Hersche l , has been anno ta ted w i th cri t ical 

notes by P ro fesso r B ingham. Th i s book of 101 pages is 

a col lec tor ' s i tem and is ava i lab le to members of the 

Society at the f o l l o w i n g prices: 

c lo th b o u n d $2.00 

pape r b o u n d $1.50 

Those w h o wish to purchase copies are reques ted to 

send o rde r s w i th remi t t ance to the Secretary, 

D r . G . J . D ienes 

N o r t h Amer ican Avia t ion , Inc. 

P. O . Box 309 

D o w n e y , Ca l i fo rn i a . 

Proceeds f r o m the sale wi l l be re ta ined in a separa te 

f u n d f o r pub l ica t ion of o ther classic pape r s ; poss ibly 

Couet te ' s ar t ic le on the ro ta t iona l v iscometer w o u l d be 

an a p p r o p r i a t e successor (Ann . d. chimie , 21 N o . 6, p p . 

433-510, 1890) . 


