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T h e October 1940 Meeting 
T h e n e x t A n n u a l M e e t i n g of T h e S o c i e t y of R h e o l o g y will be he ld 

in t he l e c tu r e r o o m of t h e N e w York A c a d e m y of Sc ience , N e w Y o r k , 
N e w York , O c t o b e r 18 a n d 19. P r o f e s s o r R icha rd B. D o w , C h a i r m a n 
of t he P r o g r a m C o m m i t t e e r e p o r t s t ha t a fu l l p r o g r a m of u n u s u a l in-
te res t h a s been a r r a n g e d . A la rge a t t e n d a n c e is e x p e c t e d . It is n o t 
t oo ea r ly to s ta r t t o p l a n y o u r w o r k so t h a t y o u c a n be s u r e t o a t t e n d . 
The de ta i l s of t h e p r o g r a m will be inc luded in o u r n e x t i ssue . 

R E P O R T O F T H E R H E O L O G Y P R O G R E S S C O M M I T T E E 
High Pressure W o r k 

T h e m e a s u r e m e n t of h igh h y d r o s t a t i c p r e s s u r e s is t he s u b j e c t 
of t w o r ecen t p a p e r s b y V e r e s h a g i n a n d A l e x a n d r o v ( 1 ) of t he P h y -
s ico-Techn ica l I n s t i t u t e of C h a r u o v , U k r a i n e , U .S .S .R . T h e i r t ech -
n i q u e is s imi la r t o B r i d g m a n ' s ( 2 ) a n d l i t t le o r ig ina l is t o be f o u n d 
in t he papers- T h e f i r s t p a p e r d i s cus se s a f r e e - p i s t o n t y p e of m a n o -
m e t e r f o r a p r e s s u r e r a n g e of 1 0 , 0 0 0 K g / c m 2 . T h e c l eve r use of an 
opt ica l s y s t e m t o m e a s u r e t he d e f l e c t i o n of a s teel b e a m u n d e r t he 
f o r c e e x e r t e d b y t h e p i s ton of a h y d r a u l i c r a m is t h e i r chief c o n t r i b u -
t ion to the m e a s u r e m e n t of p r e s s u r e . B e n d i n g of t he b e a m is p r o -
d u c e d at its c e n t e r w i t h b o t h e n d s s u p p o r t e d , a n d t h e d i m e n s i o n s of 
the a p p a r a t u s a r e so c h o s e n t h a t t he d e f o r m a t i o n is elast ic . T h e 
m e t h o d of S e c k s m i t h ( 3 ) f o r m e a s u r i n g smal l d e f l e c t i o n s op t i ca l ly 
cons i s t s of m o u n t i n g a s teel r i ng ve r t i ca l ly so t ha t as it is c o m p r e s s e d 
t he d i s to r t ion can be m e a s u r e d by t h e a n g u l a r d i s p l a c e m e n t of a r a y 
of l ight tha t is r e f l ec t ed f r o m t w o m i r r o r s so p laced w i t h i n t he i n n e r 
c i r c u m f e r e n c e of t he r i ng t ha t t he a n g u l a r de f l e c t i on will be a m a x -
i m u m f o r a g i v e n radial d i s p l a c e m e n t of t h e r ing . U s i n g th i s m e t h o d 
t he a u t h o r s s t a t e t ha t t h e y can m e a s u r e t o ±0.01 m m . a de f l e c t i on of 
0 . 1 5 8 m m . p e r 1000 K g / c m 2 . T h e m a n o m e t e r is n o t an a b s o l u t e o n e 
t h e ca l ib ra t ion b e i n g o b t a i n e d by o b s e r v i n g t h e m e l t i n g p r e s s u r e of 
m e r c u r y a t 0° C ( 7 6 4 0 K g / c m 2 ) . T h e s e c o n d p a p e r is on t he use of 
an electr ical m a n o m e t e r f o r t he s a m e p r e s s u r e r a n g e . T h e c h a n g e of 
r e s i s t ance of m a n g a n i n w i t h p r e s s u r e is k n o w n t o be l inea r and t he 
a u t h o r s h a v e a d o p t e d this s t a n d a r d m e t h o d of m e a s u r i n g p r e s s u r e 
The de ta i l s of des ign , and p rec i s ion o b t a i n e d are c o m p a r a b l e w i t h 

t h o s e of o t h e r i n v e s t i g a t o r s . T h e r e is n o t h i n g n e w to r e p o r t f r o m 
th i s s econd p a p e r . 

R. B. Dow, The Pa. State College 
(1) L. F. Vereshag in and B. S. Alexandrov, J. tech. Phys ics U. S. S. R 9 3 4 8 l93Q -

9, 843, 1939 (in Russ i an ) ' 9 ' 3 4 8 , 1 9 3 9 > 

(2) P. W. Bridgnian, The Phys ics of High Pressu re , MacMillan, New York m i 
(3) W. Secksmi th , Phil . Mag. 8, 158, 1929. ' ' 
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RUBBER 
Tensile Properties of Rubber Compounds at High Rates of 

Stretch. F. L Roth and W . L. Holt, Bureau of Standards, J . of Re-
sea rch , 2 3 , 6 0 3 ( 1 9 3 9 ) . A f a l l i ng w e i g h t a p p a r a t u s w i t h a t u n i n g 
f o r k r e c o r d i n g dev i ce w a s used to m e a s u r e t he m o d u l u s a n d tens i le 
s t r e n g t h at r u p t u r e w i t h r ing s p e c i m e n s . S t r e t c h i n g ra tes as h i g h as 
1 7 0 0 per c e n t e l o n g a t i o n p e r s e c o n d w e r e o b t a i n e d . T h e h i g h speed 
s t ress - s t ra in c u r v e s o b t a i n e d w i t h f o u r c o m p o u n d s w e r e c o m p a r e d 
w i t h t hose o b t a i n e d at n o r m a l t e s t i n g s p e e d s of 8 t o 10 p e r c e n t p e r 
s e c o n d . In all cases , t he h i g h speed c u r v e s w e r e f o u n d n e a r l y t o co in-
cide w i t h t he low speed c u r v e s at t he h i g h e r e l o n g a t i o n s . At l o w e r 
e l o n g a t i o n s , t he h igh s p e e d c u r v e s lay s l igh t ly a b o v e t he l o w speed 
c u r v e s . 

Application of the Interferometer to the Measurement of Dimen-
sional Changes in Rubbsr. L. A. Wood, N. Bekkedahl and C. G. 
Peters, Bureau of Standards, J of Research, 23, 571 ( 1 9 3 9 ) . The 
c h a n g e in l inea r d i m e n s i o n s of a sma l l r u b b e r s a m p l e w a s m e a s u r e d 
as a f u n c t i o n of t e m p e r a t u r e by m e a n s of an i n t e r r e r o m e t e r . V e r y 
a c c u r a t e m e a s u r e m e n t s m a d e poss ib le by th i s m e t h o d r evea l ed t ha t a 
s e c o n d o r d e r c h a n g e in s lope of t he t h e r m a l e x p a n s i o n c u r v e f o r a 
s a m p l e of f r o z e n r u b b e r ex is t s at a b o u t - 6 8 ° C . 

Composite Nature of the Stress-Strain Curve of Rubber. Ira Will-
iams and B. M. Sturgis, Ind. Eng. Chem., 31, 1303 (1939 ) , Rubber 
C h e m . a n d Tech. , 13, 7 4 ( 1 9 4 0 ) . The stress-strain data discussed in 
th i s p a p e r w e r e o b t a i n e d w i t h an i n g e n i o u s tens i le m a c h i n e of t h e 
" C o n t r o l l e d l o a d i n g r a t e " t y p e . T h e d r i v i n g m o t o r f o r m e d pa r t of t h e 
ba l anced l oad ing a r m . If the a u t h o r s a p p a r a t u s ske t ch is t a k e n liter-
al ly, t he l o a d i n g r a t e w a s n o t c o n s t a n t o v e r t he w h o l e r a n g e of e l o n g -
a t i o n s b u t w a s t he s a m e f o r all t es t s . 

T h e s t ress - s t ra in d a t a a p p a r e n t l y w e r e all o b t a i n e d a f t e r 4 o r 5 
cyc les of h i g h e l o n g a t i o n , t h u s a p p r o a c h i n g q u a s i - e q u i l i b r i u m con -
di t ions , i. e. w i t h negl ig ib le p e r m a n e n t e l o n g a t i o n a f t e r s u b s e q u e n t 
cycles . A " p u r e g u m " c o m p o u n d w a s used in all e x p e r i m e n t s d i scuss -
ed. T h e f o r m of t he e x t e n s i o n - r e t r a c t i o n cycle w a s s tud i ed a s a f u n c -
t ion of e l o n g a t i o n . It w a s f o u n d t h a t t he c u r v e w a s essen t ia l ly r eve r s -
ible f o r e l o n g a t i o n s less t h a n 3 5 0 per cen t at 2 5 ° C . T h e second 
sec t ion of t h e c u r v e ( 3 5 0 t o 5 1 0 p e r c e n t ) w a s f o u n d t o be i r revers ib le . 
H o w e v e r , t he r eg ion of r ap id ly i n c r e a s i n g s t r e s s ( 5 1 0 - 5 9 0 p e r c e n t ) 
w a s f o u n d t o be a c c u r a t e l y revers ib le . T h i s l a t t e r f ac t has no t been 
g e n e r a l l y r ecogn ized by r u b b e r t echno log i s t s . C u r v e s o b t a i n e d at 
100°C. s h o w e d the f i rs t t r ans i t i on p o i n t to h a v e inc reased to 600 p e r 
c e n t as a g a i n s t 3 5 0 p e r c e n t at 25°C . 
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It is Stated t ha t " r u b b e r o f f e r s i n c r e a s i n g r e s i s t ance t o f l o w as 
t he t e m p e r a t u r e is i n c r e a s e d " w h i c h is h a r d l y in accord w i t h expe r i -
m e n t . T h i s ca re l e s s s t a t e m e n t , c o m b i n e d w i t h a r a t h e r i n d e f i n i t e des -
c r ip t i on of a p p a r a t u s a n d t e s t i n g cond i t i ons , is u n f o r t u n a t e b u t o n l y 
s l igh t ly m a r s a v e r y exce l l en t p iece of w o r k w h i c h shou ld r e su l t in f u r -
the r v a l u a b l e s t ud i e s of t h i s t y p e o v e r w i d e r a n g e s of l o a d i n g ra t e s , 
t e m p e r a t u r e s , e tc . 

The Physics of Rubber I. Its Observed Elastic and Thermoelastic 
Behavior. E. Guth, J . App. Phys. 10, 161 ( 1 9 3 9 ) . This is a 
r e v i e w of s o m e of t he phys ica l p r o p e r t i e s of r u b b e r . T h e n a t u r e of 
t h e s t ress - s t ra in c u r v e , v a l u e s of P o i s s o n ' s ra t io , and t h e m o e l a s t i c 
e f f e c t s a r e d i scussed . T h e a u t h o r c o n c l u d e s t h a t t he s t r e s s d e c r e a s e s 
l inea r ly w i t h i n c r e a s i n g t e m p e r a t u r e f o r r a w o r v u l c a n i z e d h i g h g u m 
r u b b e r u n d e r i s o t h e r m a l c o n d i t i o n s . 

A Mechanical Oscillograph for Routine Tests of Rubber and 
Rubber-Like Materials., F. L. Yertzley, Rubber Chem. and Tech. 13, 
1 4 9 ( 1 9 4 0 ) . Resu l t s w i t h th i s i n s t r u m e n t h a v e b e e n desc r ibed in p r e v -
ious p a p e r s . It is e s sen t i a l ly a c o m p o u n d p e n d u l u m w h i c h c o m p r e s s e s 
a smal l r u b b e r s a m p l e . T h e t r a n s i e n t osc i l l a t ions a re r e c o r d e d on a 
m o v i n g cha r t . T h e v a r i o u s p r o p e r t i e s m e a s u r e a b l e w i t h t he i n s t r u m e n t 
a re d i scussed a n d its c o n s t a n t s a re c o m p u t e d . T h e i n s t r u m e n t a p p e a r s 
to be v e r y well de s igned fo r t e s t i ng b o t h v i b r a t i o n d a m p e r a n d t i re 
c o m p o u n d s . It s u f f e r s f r o m t h e s a m e d i s a d v a n t a g e posses sed by all 
t r a n s i e n t v ib ra t ion i n s t r u m e n t s in t ha t it d o e s n o t o p e r a t e w i t h t h e 
r u b b e r in e q u i l i b r i u m . T h i s d i s a d v a n t a g e is p r o b a b l y n o t s e r i o u s in 
m o s t cases . 

Tentative Procedures for Testing the Variability of Normal and 
Concentrated Latex. Crude Rubber Committee, Division of Rubber 
Chemistry, American Chemical Society. Ind. Eng. Chem., 11, 593 
(1939) , Rubber Chem. and Tech., 13, 136 (1930) . Various measure-
m e n t s w i t h l a t ex are d i scussed in t h i s r e p o r t . In r e g a r d to t he m e a s u r e -
m e n t of v iscos i ty , t he con i -cy l indr ica l v i s c o m e t e r of M o o n e y a n d 
E w a r t is r e c o m m e n d e d . H o w e v e r , t he cap i l l a ry f l o w m e t h o d is dea l t 
w i t h in m o r e deta i l . It is r e c o m m e n d e d t h a t b o t h t h e l im i t i ng c o e f f i c -
ient of v i scos i ty a n d y ie ld v a l u e be d e t e r m i n e d . 

Relations between Vulcanization and Reinforcement. C. R. Park, 
Ind. Eng. Chem., 31, 1402 (1939) , Rubber Chem. and Tech., 13, 103 
( 1 9 4 0 ) . T h e w o r k descr ibed in th i s p a p e r w a s c h i e f l y c o n c e r n e d w i t h 
i n v e s t i g a t i o n s of t he t h e o r y t h a t , d u r i n g t he c o u r s e of v u l c a n i z a t i o n 
r u b b e r - s u l f u r c o m p l e x e s a r e f o r m e d u n i f o r m l y t h r o u g h o u t t h e r u b b e r 
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m i x a n d t h a t these u n i t s g ive t he s a m e e f f e c t s in t he r u b b e r as resu l t 
f r o m f i n e p o w d e r s . R u b b e r s t o c k s w e r e m i x e d w i t h v a r i o u s l o a d i n g s 
of c h a n n e l g a s b lack b u t n o o t h e r p i g m e n t s f o r c o m p a r i s o n w i t h a 
r u b b e r - s u l f u r m i x w i t h v a r i o u s d e g r e e s of cu re . T e n s i l e s t r e n g t h , 
m o d u l u s , e l o n g a t i o n , p las t ic f l o w , a n d r e b o u n d c u r v e s w e r e o b t a i n e d 
f o r th i s c o m p a r i s o n . T h e role of z inc o x i d e in v u l c a n i z a t i o n w a s a lso 
i n v e s t i g a t e d . F r o m t h e s e d a t a , it w a s c o n c l u d e d tha t the r u b b e r - s u l f u r 
c o m p l e x t h e o r y is n o t c o r r e c t b u t t ha t t he c h a n g e s w h i c h resu l t f r o m 
the i n t r o d u c t i o n of f i n e l y d iv ided p o w d e r m a y be d u e t o o x i d a t i o n of 
t he r u b b e r h y d r o c a r b o n . 

Rubber Stretched by Forces in T w o Directions Perpendicular to 
O n e Another. R. Ariano, Comma, 3, 31 ( 1 9 3 9 ) . Rubber Chem. and 
T e c h . , 13 , 9 2 ( 1 9 4 0 ) . C u r e d c ros s - shaped r u b b e r s t r i p s w e r e s t r e t c h e d 
in m u t u a l l y p e r p e n d i c u l a r c o p l a n a r d i r ec t ions w i t h v a r i o u s e l o n g a t i o n s 
by m e a n s of dead w e i g h t loads . S t r e s s - s t r a in c u r v e s w e r e o b t a i n e d 
by t w o m e t h o d s , n a m e l y , ( 1 ) va r i a t i on of o n e load T j w i t h its co-
p l a n a r p e r p e n d i c u l a r load T j held c o n s t a n t , a n d ( 2 ) s i m u l t a n e o u s 
v a r i a t i o n of t h e c o p l a n a r p e r p e n d i c u l a r loads . C u r v e s o b t a i n e d by 
m e t h o d ( 1 ) w e r e f o u n d t o be es sen t i a l ly paral le l w i t h t he e x c e p t i o n 
of t h e c u r v e w h e r e T A = 0 . T h i s pa ra l l e l i sm w a s f o u n d to be c o n s i s t e n t 
w i t h A r i a n o ' s well k n o w n empi r i ca l e q u a t i o n f o r t h e s t r e s s - s t r a in 
c u r v e . O n t he o t h e r h a n d , t he ana ly s i s b e c a m e v e r y c o m p l e x w h e n 
app l ied t o c u r v e s o b t a i n e d by m e t h o d ( 2 ) . S ince th i s ana ly s i s i n v o l v e d 
a c o m b i n a t i o n of t he e m p i r i c a l e q u a t i o n f o r l a rge d e f o r m a t i o n w i t h 
classical e x p r e s s i o n s a s s u m i n g sma l l l inear d e f o r m a t i o n s , its f u n d a -
m e n t a l v a l u e is q u e s t i o n a b l e e v e n f o r t he s i m p l e r cases . 

The Resistance of Rubber to Dynamic Forces. R. Ariano. Comma, 
3, 97 ( 1 9 3 9 ) . Rubber Chem. and Tech. 13, 81 (1940) . The difference 
b e t w e e n t he e n e r g y of e l o n g a t i o n f o r i m p a c t l o a d s a n d t ha t f o r s t a t -
ically app l ied loads w a s m e a s u r e d w i t h b o t h r ing a n d d u m b e l l s a m p l e s 
by m e a n s of a f a l l i ng w e i g h t a p p a r a t u s . It w a s f o u n d t h a t t he e n e r g y 
of e l o n g a t i o n w a s a l w a y s g r e a t e r f o r i m p a c t l o a d s t h a n f o r s t a t i c loads . 
T h e a u t h o r ' s s t a t e m e n t t ha t th i s resul t is at v a r i a n c e w i t h r e su l t s ob-
t a i n e d by ce r t a in o t h e r a u t h o r s a p p e a r s q u e s t i o n a b l e . 

Colloidal Structure of Rubber in Solution. S. D. Gehman and 
J . E. Field, Ind. Eng. Chem., 32, 282 (1940) . Colloidal changes in 
s o l u t i o n s of p u r i f i e d r u b b e r w e r e f o l l o w e d by m e a n s of m e a s u r e m e n t s 
of t he d e p o l a r i z a t i o n i n t e n s i t y of t he t r a n s v e r s e l y s ca t t e r ed l ight a n d 
by v i scos i ty m e a s u r e m e n t s . A s t u d y w a s m a d e of t h e t i m e r e q u i r e d 
f o r v u l c a n i z a t i o n of b e n z e n e s o l u t i o n s of r ubbe r . T h e l ight s c a t t e r i n g 
r e s u l t s w e r e i n t e r p r e t e d a s s h o w i n g t h a t , u p o n t he add i t i on of t he 
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v u l c a n i z i n g a g e n t s t o t h e s o l u t i o n s , t he co l lo ida l u n i t s b e c a m e l a rge r . 
T h e d e c r e a s e in v i scos i ty w a s e x p l a i n e d a s b e i n g d u e t o a d i m i n i s h e d 
" i n t e r l o c k i n g " of t h e un i t s . 

J . H . D i l lon 

BITUMINOUS MATERIALS 
In a r ecen t ar t ic le ( 1 ) , c o m m e n t w a s m a d e u p o n t he w o r k of 

T h e l e n ( 2 ) , R h o d e s a n d V o l k m a n n ( 3 ) , a n d T r a x l e r a n d M o f f e t ( 4 ) , 
on t h e p r o p o s e d use of t he p e n e t r o m e t e r t o e s t i m a t e t h e v iscos i t ies 
a n d yie ld v a l u e s of b i t u m i n o u s m a t e r i a l s . A n o t h e r i n t e r e s t i n g con t r i -
b u t i o n to th i s m e t h o d of i n v e s t i g a t i o n h a s b e e n m a d e by M a c k ( 5 ) 
w h o uses t h e succes s ive p e n e t r a t i o n p r o c e d u r e t o o b t a i n d a t a f r o m 
w h i c h a c o n s t a n t " c " m a y be e v a l u a t e d . M a c k r e p o r t s t h a t t h i s con -
s t a n t s e e m s to be a b o u t . 5 4 f o r v i s c o u s a spha l t s , a n d t o v a r y f o r d i f f -
e r e n t p las t ic a spha l t s , t h e v a r i a t i o n in "c" b e i n g ind ica t ive of t he 
d e g r e e of p l a s t i c i t y ; a l so it is c l a imed t h a t f r o m v a l u e s of " c " i n f o r -
m a t i o n c o n c e r n i n g t h i x o t r o p y , e las t ic i ty , a n d t e m p e r a t u r e s u s c e p t -
ibili ty m a y be e s t i m a t e d . T h e a u t h o r a l so s t a t e s t h a t m o s t p a v i n g 
a spha l t s , e v e n if p las t ic in n a t u r e , h a v e n o yie ld v a l u e s i r r e spec t ive of 
the i r f l o w p rope r t i e s , w h i c h m a y be q u e s t i o n e d b y s o m e a s p h a l t t ech-
no log is t s . 

T h e s u g g e s t i o n s m a d e in th i s p a p e r s h o u l d be of c o n s i d e r a b l e 
in t e res t t o i n v e s t i g a t o r s in th i s f ie ld a n d e f f o r t s t a k e n t o s t u d y f u r t h e r 
these r e l a t i ons s h o u l d be wel l w o r t h w h i l e , a l t h o u g h t he w r i t e r f e e l s 
t ha t m a n y m o r e t y p e s of b i t u m i n o u s m a t e r i a l s , t he p r o p e r t i e s of 
w h i c h h a v e been es t ab l i shed by o t h e r m e t h o d s , shou ld be e x a m i n e d 
t o s u b s t a n t i a t e or m o d i f y t h e p r o p o s e d r e l a t i o n s a n d c o n c l u s i o n s . 

O f i m p o r t a n c e t o r e sea r ch w o r k e r s in t h i s f ie ld is a r ecen t a r t ic le 
b y B r o o m e ( 6 ) , w h o desc r ibes a n d d i s cus se s v a r i o u s m e t h o d s a n d 
i n s t r u m e n t s u sed to s t u d y t h e f l o w p r o p e r t i e s of b i t u m i n o u s m a t e r i a l s . 
H e p o i n t s o u t t h a t c u s t o m a r y r o u t i n e c o n s i s t e n c y t e s t s a re i n a d e q u a t e 
in t h a t t h e y g ive li t t le or n o i n f o r m a t i o n a s t o t h e p r o p e r t i e s of r oad 
b i t u m e n s at se rv ice t e m p e r a t u r e s . F u r t h e r m o r e , s ince f e w b i t u m e n s 
a r e t r u e f lu ids , it is d i f f i c u l t t o c o m p a r e r e s u l t s in a b s o l u t e u n i t s or 
t o e x t r a p o l a t e c o n s i s t e n c y - t e m p e r a t u r e c u r v e s to o b t a i n i n f o r m a t i o n 
a t l o w e r ( s e r v i c e ) t e m p e r a t u r e s . T h e r e f o r e , t h i s a u t h o r c la ims , at-
t e m p t s shou ld be m a d e t o d e t e r m i n e t h e d e v i a t i o n s f r o m t r u e f lu id 
f l o w so as to be ab le t o e s t i m a t e t he " d e g r e e of p l a s t i c i t y " of t he bi t -
u m e n . 

In add i t i on t o d i scuss ion of m e t h o d s m e n t i o n e d p r e v i o u s l y ( 1 ) , 
l i r o o m e a l so p o i n t s o u t t h a t t he F r a n k l a n d T a y l o r t w i s t i n g p o i n t ap-
p a r a t u s m a y be a d a p t e d f o r u s e as an a b s o l u t e v i s come te r , a n d t h e r e -
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f o r e f u r n i s h e s a m e a n s of e s t i m a t i n g t h e d e g r e e of p las t i c i ty f r o m t h e 
e q u a t i o n : 

D e g r e e of P las t i c i ty j V o b s . — V c a l c . ) x j 
V o b s . 

Where V o b s is the viscosity observed by means of the modif ied 
twisting point viscometer, and V calc. is the viscosity est imated 
f r o m penetrat ion data by the Saal-Koens relat ion; which Broome 
gives as: 

w _ 5 . 1 3 x 10* 
( p e n e t r a t i o n ) 1 .93 

w h i c h p r e s u m a b l y is a m i s p r i n t s ince t he d e n o m i n a t o r in th i s e q u a -
t i o n w a s g i v e n b y Saa l a n d K o e n s ( 7 ) as t he ( p e n e t r a t i o n ) raised 
t o t he p o w e r 1 .93, r a t h e r t h a n a s w r i t t e n a b o v e . T h e w r i t e r a lso fee l s 
t h a t a t l ow p e n e t r a t i o n s t he e s t i m a t i o n of v iscos i ty by th i s m e t h o d 
m a y n o t h a v e t h e a c c u r a c y des i red , and m a y resu l t in m i s l e a d i n g 
o b s e r v a t i o n s c o n c e r n i n g t he " d e g r e e of p l a s t i c i t y " of the m a t e r i a l 
u n d e r i nves t i ga t i on at r e l a t ive ly low t e m p e r a t u r e s . A m o r e s e r i o u s 
c r i t i c i sm is t ha t V o b s . will no t be t he t r u e " v i s c o s i t y " if t he m a t e r i a l 
rea l ly is p las t ic , b u t m e r e l y an a p p a r e n t v iscos i ty , t he v a l u e of w h i c h 
will d e p e n d u p o n t he s h e a r i n g s t r e s s used in t h e d e t e r m i n a t i o n ; a n d 
t h u s t he p r o p o s e d c r i t e r ion b e c o m e s va lue les s . C o m p l e t e rheo log ica l 
d a t a o b t a i n e d by s o m e of t h e o t h e r b e t t e r m e t h o d s w h i c h B r o o m e de-
sc r ibes w o u l d be of f a r g r e a t e r va lue . T h e o t h e r m e t h o d s desc r ibed are 
t h e f a l l i n g s p h e r e v i s c o m e t e r , s u i t a b l e o n l y f o r r e l a t ive ly low viscos-
ities, and p r e s e n t i n g d i f f i cu l t i e s w i t h o p a q u e m a t e r i a l s , u n l e s s elec-
tr ical o r X- r ay d e v i c e s a r e used f o r t i m i n g , r a t h e r t h a n v isua l obse r -
v a t i o n ; t he r o t a t i n g c y l i n d e r v i s c o m e t e r , w h i c h m a y be used o v e r a 
w i d e r a n g e of c o n s i s t e n c i e s and s t r e s se s ; a n d t h e f a l l i n g co-axia l cy l -
inde r v i s c o m e t e r , p r e v i o u s l y d i scussed ( 1 ) . By m e a n s of t he last t w o 
i n s t r u m e n t s t he d e t e r m i n a t i o n of v iscos i t ies u n d e r d i f f e r e n t app l ied 
s t r e s ses at d i f f e r e n t se rv ice t e m p e r a t u r e s cou ld be s t ud i ed , a n d t h e 
w r i t e r be l i eves t ha t t h e r e s u l t i n g i n f o r m a t i o n s h o u l d be of g r e a t in-
t e r e s t and i m p o r t a n c e t o all c o n c e r n e d w i t h t he p r o d u c t i o n a n d uti l i -
z a t i o n of b i t u m i n o u s m a t e r i a l s . 

B r o o m e a l so p r e s e n t s typica l s h e a r i n g s t r e s s - ra te of s h e a r c u r v e s 
t o s h o w the d i f f e r e n t k i n d s of f l o w d i a g r a m s w h i c h m a y be e n c o u n t -
ered in b i t u m e n re sea rch , a n d h e a lso cr i t ica l ly d i scusses v a r i o u s vis-
c o s i t y - t e m p e r a t u r e indices w h i c h h a v e b e e n p r e v i o u s l y s u g g e s t e d . 

In th i s c o n n e c t i o n it w o u l d s e e m t h a t t h e use of a n y i n d e x m i g h t 
be m i s l e a d i n g if t he b i t u m i n o u s m a t e r i a l in q u e s t i o n exh ib i t ed n o n -
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v i s c o u s f l o w at t h e l o w e r t e m p e r a t u r e ; t h e r e s u l t i n g ca l cu la t ed index , 
d e p e n d e n t u p o n s o m e f u n c t i o n of t w o viscos i t ies at t w o d i f f e r e n t t e m -
p e r a t u r e s , cou ld h a v e a w i d e r a n g e of v a l u e s d e p e n d i n g u p o n t h e 
a p p a r e n t v i scos i ty o b s e r v e d . If, h o w e v e r , t he viscosi t ies be d e t e r m i n e d 
at d i f f e r e n t s t resses , a n d f o u n d t o be c o n s t a n t , i n d e p e n d e n t of t h e 
s t r e s s appl ied , a suscep t ib i l i ty i n d e x c o n c e p t m a y be u sed t o a d v a n t a g e , 
b u t s h o u l d o n l y be app l i ed o v e r t he t e m p e r a t u r e r a n g e w h e r e v i s c o u s 
f l o w is k n o w n to be e x h i b i t e d . B e l o w th i s r a n g e o n l y c o m p l e t e Theo-
logical d i a g r a m s can g ive an a d e q u a t e bas is of c o m p a r i s o n of t he 
b i t u m i n o u s m a t e r i a l s b e i n g s tud ied . 

In c o n n e c t i o n w i t h t he s u g g e s t e d use of t he f a l l i n g s p h e r e a b o v e , 
t he c o m m e n t s of W i l l i a m s a n d F u l m e r ( 8 ) a re p e r t i n e n t . T h e y r e v i e w 
a n d d i scuss v a r i o u s m e t h o d s a n d e q u a t i o n s f o r d e t e r m i n i n g y ie ld 
va lues , a n d c o n c l u d e t ha t yield v a l u e s m a y be f o u n d by m e a n s of t h e 
f a l l i ng s p h e r e v i s c o m e t e r . E x p e r i m e n t a l l y th i s is d o n e by m e a s u r i n g 
t he ve loc i ty of fa l l ( V ) of s p h e r e s of ident ica l radi i , b u t of d i f f e r e n t 
dens i t i e s in c y l i n d e r s of ident ica l r ad ius . T h e v a l u e s of V so de t e r -
m i n e d are t h e n p lo t t ed aga in s t t he c o r r e s p o n d i n g v a l u e s of (dj—cl), 
a n d t h e r e su l t i ng g r a p h is t h e n e x t r a p o l a t e d t o ze ro ve loc i ty . T h e 
v a l u e of t he i n t e r cep t t h u s d e t e r m i n e d m a y be c o n v e r t e d i n t o yie ld 
v a l u e by m e a n s of t he e q u a t i o n g i v e n . T h i s m e t h o d , if app l ied t o bi-
t u m i n o u s m a t e r i a l s at succes s ive ly l o w e r e d t e m p e r a t u r e s , m i g h t be 
of aid in l e a r n i n g at w h a t t e m p e r a t u r e s inc ip ien t yield v a l u e s m i g h t 
b e f o u n d , and in e s t a b l i s h i n g d i f f e r e n c e s b e t w e e n m a t e r i a l s e x h i b i t i n g 
n o n - v i s c o u s f l o w . 

W . F . Fair , J r . 
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PLASTICS 
Investigation» of the Strength of "Organic Glasses". I. Ernst 

Rexer. Z. tech. Physik 20, 97-102 (1939) . Polyesters and "plexiglas" 
w e r e b r o k e n u n d e r t e n s i o n and a s t u d y w a s m a d e of t he cha rac t e r i s t i c 
r u p t u r e s . 

Viscometric and Osmometric Measurements on Nitrocelluloses. 
Kurt H. Meyer and E. Wolff . Kolloid-Z. 89, 194-201 ( 1 9 3 9 ) . A study 
of t he r e l a t i o n s h i p s b e t w e e n spec i f ic v iscos i ty , l im i t i ng v i scos i ty a n d 
r e l a t i ve v iscos i ty of n i t roce l lu lose in a c e t o n e a n d c y c l o h e x a n e . 

Theory of Viscous Flow Reactions for Chain-like Molecular Sub-
stances. F. Eirich and R. Simha. J . Chem. Phys 7, 116-121 ( 1 9 3 9 ) . 
T h e i nves t i ga t i on of Ewel l and E y r i n g o n t he r e l a t ion of t he c o e f f i c i e n t 
of i n t e rna l f r i c t i on a s a rec ip roca l r eac t ion r a t e is e x t e n d e d t o n e w 
d a t a c o v e r i n g a h o m o l o g o u s ser ies of es ters . A n a t t e m p t is m a d e t o 
c o r r e l a t e t h e v a r i a t i o n of the ac t iva t ion h e a t s of t he f l o w p r o c e s s w i t h 
t e m p e r a t u r e , m o l e c u l a r w e i g h t and c o n s t i t u t i o n . 

Double Refraction and Change in Length of Certain Plastics. H. 
W . Farwell J . App. Phys. 10, 109-113 (1939) . A plasticized Viny-
lite res in is s t r e t c h e d u n d e r c o n s t a n t load and t h e n a l l owed t o r ecove r . 
T h e b i r e f r i n g e n c e w a s n o t e d d u r i n g s t r e t ch a n d s u b s e q u e n t r e t r a c t i o n . 
T h e b e h a v i o r is s imi la r t o s t r e t c h e d v u l c a n i z e d r u b b e r . T h e Viny l i t e 
res in , l ike r u b b e r , is ra ised in t e m p e r a t u r e by s t r e t c h i n g a n d w h e n 
u n d e r c o n s t a n t load s h o r t e n s w h e n h e a t e d . 

A note on the Elastic Properties of Vinyl Sheeting. S. Bateson, J . 
App. Phys . 10, 8 8 7 - 8 9 ( 1 9 3 9 ) . T h e elastic proper t ies of plastic-
ized vinyl ace ta l res in a r e s tud ied . C u r v e s a r e g i v e n f o r s t r e t c h and 
r e c o v e r y at c o n s t a n t l oad ing . P r o n o u n c e d c r e e p is n o t e d bu t t he speci-
m e n t s exh ib i t ed c o m p l e t e r e c o v e r y . T h e r e is a lag b e t w e e n e l o n g a t i o n 
a n d b i r e f r i n g e n c e . 

The Plastographic Measurement of Polymeric-Homologous Con-
ditions of Synthetic Resins with a View to Molding Practice. Martin 
Speitman. Brit. Plastics 10, 447-53 (1939) . The Brabender Plasto-
g r a p h is e m p l o y e d t o s t u d y t h e p las t ic i ty of pheno l i c , u r e a and a l k y d 
res ins . Seve ra l s u g g e s t i o n s are m a d e r e g a r d i n g poss ib le uses in t h e 
s t u d y and c o n t r o l of indus t r i a l p las t ics . 

The Science of Rheology and The Plastics Industry. G. W . Scott 
Blair. Brit. Plastics 10, 566-8 (1939) . The materials used in the plas-
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t i cs i n d u s t r y are, at leas t at s o m e s t a g e in t h e m a n u f a c t u r i n g process , 
s u b j e c t t o a c o n t r o l w h i c h m u s t be e s sen t i a l l y rheo log ica l . T h e r e is 
t o o li t t le c o - o p e r a t i o n b e t w e e n t h o s e e n g a g e d in t he d i f f i c u l t t a s k of 
a s s e s s i n g t h e s e c o m p l e x rheo log ica l p r o p e r t i e s in the d i f f e r e n t i n d u s -
t r ies . T h e s i t u a t i o n is a lso c o m p l i c a t e d by t he f a c t t ha t t he i nves t i ga -
t o r s a r e g e n e r a l l y c h e m i s t s , w h e r e a s t he p r o b l e m s i nvo lve h igh ly ad-
v a n c e d phys i c s . 

Elastic and Plastic Properties of Rennet Casein. C. A. Cooper 
and P. G. T . Hand. Brit. Plastics 10, 572-7 (1939) . The Scott Plasto-
m e t e r ( H e n r y L. Sco t t Co . , P r o v i d e n c e , R. I . ) is u sed . T h e t e m p o r a r y 
a n d p e r m a n e n t d e f o r m a t i o n is o b t a i n e d f o r case in b o t h b e f o r e a n d 
a f t e r t r e a t m e n t w i t h f o r m a l d e h y d e . 

The Plastic State. Measurement of Plasticity. Paul Bary. Rev. 
gen. C a o u t c h o u c 16, 2 6 0 - 3 ( 1 9 3 9 ) . A critical review of the physics 
a n d c h e m i s t r y of t he p las t ic s t a t e . T h e v a r i o u s d e f i n i t i o n s of p las t ic i ty 
fai l in t ha t t h e y are n o t in accord w i t h t he f a c t t ha t p las t i c i ty is a f u n c -
t ion of t e m p e r a t u r e . F o r m u l a e are g i v e n f o r c a l c u l a t i n g f l u id i t y , 
r ig idi ty , and p las t i c i ty and a m e t h o d is s u g g e s t e d f o r a g r a p h i c p r e s e n -
ta t ion in w h i c h the e f f e c t of t e m p e r a t u r e can be p r e s e n t e d . 

Properties of High Strength Molded Articles f r o m Synthetic 
Resins. A. T h u m and H. R. Jacobi. Z. Ver d e u t Ing. 83, 1044-8 
( 1 9 3 9 ) . T h e cold f l o w , c reep , e f f e c t of r a t e of load ing , d e v i a t i o n f r o m 
H o o k e ' s law a n d s t r e n g t h u n d e r r e p e a t e d s t r e s ses a r e g i v e n f o r 
p h e n o l i c f a b r i c base p las t ics used in a i r p l a n e p a r t s . 

The Elastic Properties of Paint Films. W . Konig. Farben-Ztg. 
4 4 , 8 3 - 4 , 107 -8 , 1 3 3 - 5 ( 1 9 3 9 ) . A s t u d y of t he e f f e c t of p las t ic izers 
u p o n t he e las t i c i ty a n d r e s idua l d e f o r m a t i o n of n i t roce l lu lose f i l m s 
u n d e r v a r y i n g to ta l d e f o r m a t i o n s . 

The Measurement of the Technical Pressing Properties of Hard-
enable Synthetic Resin Plastic Materials. M. Krahl, Kunstoff-Tech. u . 
K u n s t o f f - A n w e n d . 9, 3 3 9 - 4 2 ( 1 9 3 9 ) . A review of the test ing me thods 
w i t h e ight r e f e r e n c e s . 

A New Method for Determining the Flow Properties and the 
Rate of Hardening of Heat-Converticle Artificial Plastics. A. Schwitt-
m a n . K u n s t o f f e 2 9 , 1 9 0 - 2 ( 1 9 3 9 ) . A n a t t e m p t t o d e v e l o p an a p p a -
r a t u s w h i c h will m e a s u r e t h e c h a n g e in p las t i c i ty d u r i n g cu re . T h e 
s a m p l e is p re s sed on t o a r o t o r t he speed of w h i c h v a r i e s a s h e a t s o f t -
e n s a n d t h e n h a r d e n s t h e p las t ic . 
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Elasticity and Viscosity of Highly Polymerized Compounds. 
Werner Kuhn. Agnew. Chem. 52, 289-301 ( 1 9 3 9 ) . Theoretical re-
v i e w of m o d u l u s of e las t ic i ty in so l ids ; e f f e c t of t e m p e r a t u r e on be-
h a v i o r ; e f f e c t of m o l e c u l a r w e i g h t o n r e l a x a t i o n t i m e ; h i g h e las t ic 
m a t e r i a l s ; r e l a t i ons b e t w e e n v iscos i ty , e las t ic i ty a n d r e l a x a t i o n ; vis-
cos i ty of s o l u t i o n s of h i g h p o l y m e r s ; a n d v a r i o u s a t t e m p t s t o p red ic t 
o r e x p l a i n rheo log ica l b e h a v i o r . 

Plastics Progress during 1939. Modern Plastics 17, No. 5, 43-58 
( 1 9 4 0 ) . E igh t a u t h o r s d i scuss p r o g r e s s in v a r i o u s l ines of p las t ics . 
M a r k e d i m p r o v e m e n t in f u l l y a u t o m a t i c m o l d i n g o p e r a t i o n s s e e m t o 
ind ica te t h a t t he f u t u r e t h e r e will be an in s i s t an t d e m a n d f o r v e r y 
a c c u r a t e c o n t r o l of t he rheo log ica l p r o p e r t i e s of t he p las t ics . Ce l lu lose 
a c e t a t e p las t ics h a v e b e e n i m p r o v e d in q u a l i t y a n d the i r v o l u m e of 
sa les i nc reased . Ce l lu lose e t h e r s h a v e f o u n d spec ia l ized app l i ca t i on 
in h o t me l t coa t ings . T h e p h e n o l i c s h a v e been n o t e d in p a r t i c u l a r f o r 
a d v a n c e s in m o l d i n g t e c h n i q u e s r a t h e r t h a n f r o m theore t i ca l resu l t s . 
T h e m o s t s p e c t a c u l a r a d v a n c e s w e r e m a d e in t he f ie ld of t he t h e r m o -
plas t ic r e s in s such as p o l y s t y r e n e , p o l y v i n y l ace ta t e s . In s a f e t y g lass , 
text i les , f ib res , c o a t e d p a p e r a n d fabr ics , f i l m s a n d in s u b s t i t u t e s f o r 
r u b b e r and l ea the r , t h e s e r e s in s a re e x e r t i n g a g r e a t i n f l u e n c e on m a n y 
i n d u s t r i e s a n d on n a t i o n a l e c o n o m i c s . T h e u r e a res ins h a v e been 
i m p r o v e d t h r o u g h c h a n g e s in p las t ic i ty so t h a t l a rge r p ieces m a y be 
m o l d e d a n d the f ie ld fo r p las t ics is c o r r e s p o n d i n g l y e x p a n d e d . 

All of these y e a r l y a d v a n c e s in t e c h n o l o g y and inc reases in t he 
n u m b e r of d i f f e r e n t p las t ics ava i l ab le m e a n s t ha t a p p l i c a t i o n s will be 
m o r e h igh ly specia l ized a n d tha t p las t ics will be p u r c h a s e d a n d sold on 
t h e bas is of spec i f ic rheo log ica l p r o p e r t i e s as well as t hose of co lor a n d 
c h e m i c a l p rope r t i e s . 

Denture Base Material: Acrylic Resins. W. T. Sweeney, Modem 
Plas t i c s 17 , N o . 6 , 4 3 - 4 8 ( 1 9 4 0 ) . Acryl ic base res ins of t he t y p e used 
f o r d e n t u r e s w e r e tes ted f o r t r a n s v e r s e and tens i le s t r e n g t h a n d h a r d -
ness . 

Elasticity of Phenolic Compounds. A. F. Shepard and L. A. Son-
tag. Modern Plastics 17, No. 6, 48, 78, 80 ( 1 9 4 0 ) . The influence of 
f i l ler u p o n e las t ic i ty is i nves t i ga t ed wi th p a r t i c u l a r e m p h a s i s u p o n t h e 
m o l d i n g of p las t ics a r o u n d m e t a l inser t s . 

Vinyl Resins. S. D. Douglas. Ind. Eng. Chem. 32, 315-19 
( 1 9 4 0 ) . A r e v i e w c o v e r i n g t he p r e p a r a t i o n and indus t r ia l uses if t he 
v iny l ch lo r ide -ace ta t e c o p o l y m e r s w i t h s o m e ind i ca t ions of t he in f lu -
e n c e of m o l e c u l a r w e i g h t and c h e m i c a l s t r u c t u r e u p o n phys ica l p r o p -
er t ies . 
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Plastic Deformations of Synthetic Materials. A- V. Blom. Kol-
lo id-Z. 90 , 2 0 1 - 4 ( 1 9 4 0 ) . W h e n f i l m s of a c o p o l y m e r of v iny l 
ch lo r ide a n d an es te r of acryl ic acid are s t r e t c h e d , s l ip b a n d s m a y be 
o b s e r v e d at e l o n g a t i o n s b e t w e e n 4 . 6 a n d 26.0%. G r e a t e r d e f o r m a t i o n 
c a u s e s d i s a p p e a r a n c e of t he slip b a n d s a n d c r a c k s a n d r idges d e v e l o p 
at r ight a n g l e s to t he d i rec t ion of e l o n g a t i o n . 

Behavior of Polyvinyl Chloride Plastics under Stress. J . J . Rus-
sell, Ind. Eng. Chem. 32, 509-12 (1940) . Data is presented showing 
t he e f f e c t of t e m p e r a t u r e u p o n tens i le s t r e s s a n d "b r i t t l e p o i n t " of 
p o l y v i n y l ch lo r ide p las t ic ized w i t h v a r i o u s t y p e s a n d m i x t u r e s of 
p las t ic izers . 

H. F. W a k e f i e l d 

THEORY 
T h e u n i m o l e c u l a r r eac t ion r a t e t h e o r y of v i scos i ty of E y r i n g a n d 

his a s soc ia t e s ( 1 ) h a s been f u r t h e r t r e a t e d as a b i m o l e c u l a r p r o c e s s 
by Fr i sch , Ey r ing , a n d Kinca id ( 2 ) in a r ecen t p a p e r to t he J o u r n a l 
of Appl ied Phys i c s . T h e m o s t p r o b a b l e m e c h a n i s m of l iquid f l o w 
is r e g a r d e d a s t he ro l l ing pas t of each o t h e r t o n e w e q u i l i b r i u m pos i -
t i ons of pa i r s of m o l e c u l e s in a d j o i n i n g layers , t he f r e q u e n t o c c u r -
r e n c e of this p r o c e s s s h i f t s t he l a y e r s of m o l e c u l e s a n d c o n s t i t u t e s 
f l o w . T h e ac t i va t i on e n e r g y r e q u i r e d f o r t he p a s s i n g of t he m o l e -
c u l e s is t he e n e r g y of a c t i v a t i o n of v i s c o u s f l o w . 

T h e d e r i v a t i o n of t he pa r t i t i on f u n c t i o n ra t io g i v e s a resu l t s imi-
lar to t ha t o b t a i n e d p r e v i o u s l y , t he m a s s of t he ac t iva t ed c o m p l e x be-
ing rep laced by the r e d u c e d m a s s of b i m o l e c u l a r f l o w . T h e f r e e 
v o l u m e , h o w e v e r , is n o w e v a l u a t e d in t e r m s of t he ve loc i ty of s o u n d 
in g a s and in l iquid . In t he n e w t h e o r y t he e n e r g y of a c t i v a t i o n is 
still s o m e a r b i t r a r y f r a c t i o n of t he e n e r g y of v a p o r i z a t i o n , a n d t h e 
c o n s t a n t " n " , w h i c h it will be recal led d e p e n d s o n t he c lass of l iqu id 
(i . e. m o l e c u l a r s t r u c t u r e ) is f o u n d t o be s o m e w h a t l a rge r t h a n f o r -
m e r l y ( 1 ) . A n e w c o n s t a n t " n ' " is i n t r o d u c e d to t a k e a c c o u n t of 
t he c h a n g e of f r e e space at a p p r e c i a b l e p r e s s u r e s . 

H o w wel l t he p r e s e n t t h e o r y r e p r e s e n t s t he fac t s , e spec ia l ly a s 
r e g a r d s t he p r e s s u r e e f f e c t , is a m a t t e r of o p i n i o n . F o r m e r ca lcu la -
t i o n s f o r t he e f f e c t of p r e s s u r e on t he v i scos i ty of e t h e r g a v e v a l u e s 
l o w e r t h a n t hose o b s e r v e d ; t he p r e s e n t o n e s g ive v a l u e s g r e a t e r t h a n 
t hose obse rved , t he d i s c r epanc i e s at t he h i g h e r p r e s s u r e s b e i n g cons id -
e r a b l y g r e a t e r fo r t he p r e s e n t c o m p u t a t i o n s . 

R. B. D o w , T h e Pa . S t a t e Co l l ege . 
(1) R. H. Ewell, J . App. Phys. 9, 252, 1938. 
( i ) D. Frisch, H. Eyring, J. F. Kincaid, J. App. Phys. 11, 75, 1940. 
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A CORRECTION 
In t h e N o v e m b e r 1 9 3 9 issue, pg . 14, l ine 8, 10 po i ses s h o u l d be 

c o r r e c t e d to read 1 0 6 poises . In l ine 17 of t he s a m e page , 10 c. g . s. 
un i t s s h o u l d be co r r ec t ed t o read l 0 7 c . g. s. u n i t s . 

R H E O L O G Y NEWS 
An interesting article 

In t he J o u r n a l of App l i ed Phys i c s , No. 11, p a g e s 353 -7 , ( 1 9 4 0 ) , 
t h e r e is an ar t ic le of in t e res t t o all l u b r i c a t i n g e n g i n e e r s a s well as all 
rheo log i s t s . It is en t i t l ed , " C o m p u t a t i o n of S o m e Phys i ca l P r o p e r -
t ies of L u b r i c a t i n g O i l s at H igh P r e s s u r e " . T h e a u t h o r s a re R. B. D o w 
a n d C. E. F ink , b o t h of T h e P e n n s y l v a n i a S t a t e Co l l ege . In th i s p a p e r 
a s u r v e y is m a d e of ava i l ab le d a t a o n t he d e n s i t y of f lu id l u b r i c a n t s a s 
a f u n c t i o n of p r e s s u r e a n d t e m p e r a t u r e . T h e f o l l o w i n g e q u a t i o n is 
d e r i v e d : 

C = 1 + a p — b p 2 ) t 

w h e r e p is t he d e n s i t y at a g i v e n p r e s s u r e p a n d t e m p e r a t u r e t ; p o is 
the c o r r e s p o n d i n g d e n s i t y at a t m o s p h e r i c p r e s s u r e . T h e a u t h o r s e v a l u -
a t e t he c o n s t a n t s a a n d b o v e r a t e m p e r a t u r e r a n g e e x t e n d i n g f r o m 
20° t o 2 2 0 ° F . T h e e q u a t i o n is valid o v e r a p r e s s u r e r a n g e of 5 0 , 0 0 0 
l b / i n . . It ho ld s e q u a l l y well f o r m i n e r a l , a n i m a l , vege t ab l e , a n d ' f i s h 
oils. T h e va r i a t i on of d e n s i t y w i t h p r e s s u r e is i n d e p e n d e n t of t he 
n a t u r e of t he oil. 

The J u n e Meeting of the A. S. T. M. 
A m e e t i n g of t he A m e r i c a n S o c i e t y f o r T e s t i n g Mate r i a l s w o u l d 

n o t be c o m p l e t e if t he p r o g r a m did no t inc lude p a p e r s of rheo log ica l 
c o n t e n t . T h e M a y 1 9 4 0 i ssue of t h e A. S . T . M. Bul le t in l ists t he ab-
s t r a c t s of t w e l v e such p a p e r s . 

C o m m i t t e e D - 2 0 , ( W . C. E m l e y , C h a i r m a n ) , p r e s e n t s a n e w 
m e t h o d of tes t f o r d e t e r m i n i n g f l o w t e m p e r a t u r e s of t h e r m a l plas t ics , 
a n d Robe r t B u r n s desc r ibes a dev i ce w h i c h c o n s t i t u t e s a r e l a t i ve ly 
s imp le and i n e x p e n s i v e s u p p l e m e n t t o the m o r e p rec i se m e t h o d s f o r 
m e a s u r i n g t he p las t ic i ty of m o l d i n g c o m p o u n d s . B u r n s a l so dis-
c u s s e s t he e f f e c t of m o i s t u r e c o n t e n t , t e m p e r a t u r e , a n d p r e s s u r e on 
t he p las t i c i ty of m o l d i n g c o m p o u n d s . 

M. M a n j o i n e and A. Nada i r epo r t on h i g h speed tes ts at ele-
va ted t e m p e r a t u r e s . T h e y h a v e d e v e l o p e d a m a c h i n e f o r s t ress-
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s t r a in t e s t s o n sma l l m e t a l s a m p l e s at t e m p e r a t u r e s u p t o 1 2 0 0 " C . 
T h e s t r e s s - s t r a in c u r v e s a r e a u t o m a t i c a l l y r e c o r d e d on t he sc reen 
ol a c a t h o d e - r a y o sc i l l og raph . P . G . M c V e t t y r e p o r t s t ha t at h igh 
t e m p e r a t u r e s a pa r t of t he p las t ic d e f o r m a t i o n k n o w n as " c r e e p " 
is n o t p e r m a n e n t . He g i v e s e v i d e n c e t o s h o w t h a t t he r e m o v a l 
of e x t e r n a l l y app l i ed s t r e s s at t he e n d of a c r e e p t es t l e a v e s an 
in t e rna l s t r e s s w i t h a c o m p o n e n t a p p r o x i m a t e l y e q u a l t o t he ap-
plied s t r e s s bu t in t he o p p o s i t e d i r ec t ion . C r e e p r e c o v e r y is c o n -
s idered t o be re la ted to t he r e l axa t ion of th i s s t ress . E. L. R o b i n s o n 
f i n d s little co r r e l a t i on b e t w e e n c r e e p and h igh t e m p e r a t u r e r u p t u r e . 
R. F . Miller, W . G . B ing a n d W . E. U n v e r s a g t g ive d a t a o n c r e e p f o r 
s eve ra l c o m m e r c i a l s tee ls . J . M a r i n a n d L. E. Zwiss l e r r e p o r t on an 
e x p e r i m e n t a l s t u d y of an a l u m i n u m al loy s u b j e c t e d t o p u r e b e n d i n g 
a c c o m p a n i e d by c r eep . T h e y g ive a theore t i ca l d i f f e r e n t i a l e q u a t i o n 
which c o r r e l a t e s the i r d a t a on c r e e p d e f l e c t i o n on a l u m i n u m b e a m s . 
W . R. L o r m a n e x p l a i n s c r eep in c o n c r e t e in t e r m s of col loid t h e o r y . 
F o r c o n s t a n t s u s t a i n e d load, t he c r e e p - t i m e re la t ion is e x p r e s s e d by a 
h v p e r b o l i c t y p e of e q u a t i o n , a n d t he c r e e p - t i m e e q u a t i o n s h a v e b e e n 
de r ived fo r var iab le s u s t a i n e d load . C o r r e l a t i o n of e x p e r i m e n t a l 
c r e e p d a t a h a s m a d e poss ib le t he e s t a b l i s h m e n t of t he f u n d a m e n t a l 
p r inc ip l e s g o v e r n i n g t he v a l u e s of t he c r e e p c o n s t a n t s in t h e s e e q u a -
t ions . 

C. W . M c G r e g o r p r e s e n t s a f u n d a m e n t a l t r e a t m e n t of s t r a in a n d 
r e d u c t i o n in a rea in t e n s i o n tes t s . N e w e r c o n c e p t s of s t r a in a n d duc -
ti l i ty v a l u e s a re d i scussed in t h e l ight of r ecen t tes ts , a n d t he r e l a t ion -
s h i p s b e t w e e n t he v a r i o u s s t r a in d e f i n i t i o n s a r e desc r ibed . T r u e s t ress-
s t ra in c u r v e s f o r v a r i o u s m a t e r i a l s a re g i v e n , f o l l o w e d by a d i scuss ion 
of s eve ra l m e t h o d s f o r the i r c o n s t r u c t i o n . T h e phys ica l s i g n i f i c a n c e 
of t h e s e c u r v e s is d i scussed . 

C o m m i t t e e D-2 , ( T . A. B o y d , C h a i r m a n ) , g i v e s a p r o c e d u r e f o r 
c a l cu l a t i ng v i scos i ty index , a n d n e w m e t h o d s f o r t e s t f o r d r o p p i n g 
po in t of l u b r i c a t i n g g r e a s e s . T . F. F o r d a n d K. G . A r a b i a n cr i t ic ize 
t h e c u r r e n t e m p e r i c a l m e t h o d s f o r m e a s u r i n g t he d e f o r m a t i o n p r o p e r -
t i es of a spha l t s , and a d v o c a t e t h e C o u e t t e t y p e of v i s c o m e t e r . T h e y 
desc r ibe a s i m p l e i n s t r u m e n t of th i s t y p e w h i c h r e q u i r e s smal l s a m p l e s , 
p e r m i t s rap id m e a s u r e m e n t s , a n d g i v e s r e su l t s c o m p a r a b l e in a c c u r a c y 
t o t hose o b t a i n e d in m o r e c o m p l i c a t e d i n s t r u m e n t s . F u n d a m e n t a l de-
f o r m a t i o n c o n s t a n t s c an be ca l cu la t ed f r o m the m e a s u r e m e n t s . R. N. 
T r a x l e r , H. E. S c h w e y e r , and J . W . R o m b e r g g i v e rheo log ica l d ia-
g r a m s f o r v a r i o u s t y p e s of f l o w of a spha l t s , a n d g ive a brief r e v i e w of 
t he d e p e n d e n c e of the rheo log ica l p r o p e r t i e s of a s p h a l t s u p o n the i r 
col lo idal s t r u c t u r e . 
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T H E AMERICAN INSTITUTE O F PHYSICS. 
T h e f i ve f o u n d e r soc ie t ies of t he A. I. P . a r e T h e A m e r i c a n P h y s -

ical Soc i e ty , T h e O p t i c a ] Soc ie ty of A m e r i c a , T h e Acous t i ca l S o c i e t y 
of A m e r i c a , T h e Soc ie ty of R h e o l o g y , a n d T h e A m e r i c a n Assoc ia t ion 
of P h y s i c s T e a c h e r s . T h e A. I. P. is t he a g e n c y by w h i c h t h e s e socie-
t ies c o o p e r a t e in such ac t iv i t i es a s t h e y h a v e in c o m m o n . F o r i n s t a n c e , 
by h a v i n g all t he p u b l i c a t i o n s of t he f o u n d e r socie t ies h a n d l e d by t h e 
o f f i c e of t he A. I. P. , s u b s t a n t i a l s a v i n g s a r e e f f e c t e d . Bes ides pub l i sh -
ing the v a r i o u s j o u r n a l s w h i c h b e l o n g t o ind iv idua l f o u n d e r societ ies , 
t h e In s t i t u t e p u b l i s h e s t he R e v i e w of Sc i en t i f i c I n s t r u m e n t s , T h e J o u r -
nal of C h e m i c a l Phys i c s , and the J o u r n a l of Appl ied Phys i c s , w h i c h be-
l o n g jo in t l y to all f i ve f o u n d e r socie t ies . T h e In s t i t u t e a lso a ids in p ro-
m o t i n g pub l i c in t e res t in t he v a r i o u s b r a n c h e s of p h y s i c s a n d in the i r 
p rac t i ca l app l i ca t i ons . D u r i n g 1 9 3 9 , t he In s t i t u t e e n g a g e d in s even 
such p r o m o t i o n a l ac t iv i t i e s ; ( 1 ) s u r v e y of indus t r i a l r e sea rch , w i t h t he 
Na t iona l R e s o u r c e s P l a n n i n g B o a r d ; ( 2 ) c o o p e r a t i o n w i t h t he Na-
t iona l Assoc ia t ion of M a n u f a c t u r e r s in b r i n g i n g t o i ndus t r i a l m a n a g e -
m e n t s a b e t t e r u n d e r s t a n d i n g of t he o p p o r t u n i t i e s and r e q u i r e m e n t s 
of s u c c e s s f u l i ndus t r i a l r e s e a r c h ; ( 3 ) r e sea r ch a d v i s o r y se rv ice t o 
b a n k s w h i c h need sc i en t i f i c adv i ce in c o n n e c t i o n w i t h i ndus t r i e s in 
w h i c h t h e y are d i rec t ly or i nd i r ec t ly i n t e r e s t e d ; ( 4 ) e n c o u r a g e m e n t 
in t he pub l i ca t i on of " A t o m s in A c t i o n " , (a b o o k p r o m o t i n g app l ied 
p h y s i c s ) ; ( 5 ) s p o n s o r s h i p of a T e m p e r a t u r e S y m p o s i u m , w i t h a re-
g i s te red a t t e n d a n c e of 6 1 2 a n d a to ta l a t t e n d a n c e of at least 8 0 0 ; ( 6 ) 
c o o p e r a t i o n w i t h t he Sc ien t i f i c A p p a r a t u s M a k e r s of A m e r i c a in im-
p r o v i n g r e l a t i ons b e t w e e n use r s and m a k e r s of sc ien t i f i c i n s t r u m e n t s ; 
( 7 ) o p e r a t i o n of a p l a c e m e n t service . 

A c o n s e r v a t i v e e s t i m a t e ind ica tes t h a t t he m e m b e r s of the f i ve 
f o u n d e r socie t ies e n j o y salar ied i n c o m e of o v e r $ 1 0 , 0 0 0 , 0 0 0 . T h e y 
p a y a b o u t $ 7 5 , 0 0 0 a y e a r in dues , subsc r ip t i ons , e tc . A to ta l of o v e r 
$ 1 3 0 , 0 0 0 w a s rece ived in 1 9 3 9 f r o m phys ic i s t s a n d f r o m i n s t i t u t i o n s 
s u p p o r t i n g the i r w o r k , in t he f o r m of l ib ra ry s u b s c r i p t i o n s , r e p r i n t 
p u r c h a s e s , pub l i ca t i on c h a r g e s , s u p p o r t i n g m e m b e r s h i p s , e tc . All of 
t h i s m o n e y w a s used f o r the pub l i ca t i on of phys ica l j o u r n a l s , a n d t he 
h o l d i n g of r e g u l a r m e e t i n g s of the f o u n d e r socie t ies e x c e p t a b o u t 
$ 1 0 , 0 0 0 . T h i s smal l f r a c t i o n of t he r e s o u r c e s of t h e p r o f e s s i o n p ro-
v ides f o r t h e o n l y n a t i o n a l r ep resen ta t ion - w h i c h t he p r o f e s s i o n h a s 
a s a w h o l e , a n d t he o n l y secre ta r ia l h e a d q u a r t e r s f o r g e n e r a l c o o r d i n a -
t ion of i ts in te res t s . 

T h e A. I. P . o b t a i n s i ts i n c o m e f r o m p u b l i c a t i o n c h a r g e s to t he 
f o u n d e r societ ies , p u b l i c a t i o n ( $ 3 . 0 0 p e r p a g e ) c h a r g e s t o in s t i t u -
t i o n s w h o s e r e sea rch is p u b l i s h e d , d u e s f r o m indus t r i a l a n d o t h e r as-
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soc ia tes , a n d a d v e r t i s i n g c h a r g e s . In sp i te of d e p r e s s i o n s and w a r s 
a n d r u m o r s of w a r s , t he A. I. P . is g r a d u a l l y g e t t i n g i n t o t he b l a c k 
f i n a n c i a l l y . At t h e b e g i n n i n g , t he i n e v i t a b l e p r o m o t i o n a l e x p e n s e 
w a s u n d e r w r i t t e n by t he C h e m i c a l F o u n d a t i o n . A f t e r t he C h e m i c a l 
F o u n d a t i o n had g o t t e n t he A. 1. P . s a f e l y l a u n c h e d a n d had ceased t o 
u n d e r w r i t e f u r t h e r p r o m o t i o n a l e x p e n s e , t he A. I. P . had t o o p e r a t e 
f o r a wh i l e o n an u n b a l a n c e d b u d g e t . By D e c e m b e r 31 , 1 9 3 7 t h e 
a c c u m u l a t e d def ic i t w a s S 2 1 . 8 4 5 . 2 9 . A s of D e c e m b e r 31, 1 9 3 9 th is 
h a d been r e d u c e d t o $ 1 2 , 8 4 0 . 0 0 . T h e G o v e r n i n g B o a r d has se t as i ts 
goal a s u r p l u s of $ 1 0 , 0 0 0 . 0 0 as w o r k i n g cap i t a l in o r d e r t o h a v e a 
l i t t le m a r g i n of s a f e t y aga in s t f l u c t u a t i n g p r o s p e r i t y cycles . 

T h e Soc ie ty of R h e o l o g y is r e p r e s e n t e d on t h e G o v e r n i n g B o a r d 
of t h e A. I. P . by i ts P r e s iden t , S e c r e t a r y , and Ed i to r . T h e o f f i c e r s of 
t he A. I. P . f o r 1 9 4 0 are P . E. K lops teg , C h a i r m a n ; G . B. P e g r a m , 
S e c r e t a r y - T r e a s u r e r ; H. A. B a r t o n , D i r e c t o r ; J . T . T a t e , P u b l i c a t i o n s 
A d v i s e r ; Miss M. M. Mitchel l , P u b l i c a t i o n s M a n a g e r . 
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APPLICATION 

Mr. H. R. Lillie, S e c r e t a r y 
R e s e a r c h Div i s ion 
C o r n i n g G l a s s W o r k s 
C o r n i n g , N. Y. 

I h e r e b y a p p l y f o r m e m b e r s h i p in the Soc ie ty of R h e o l o g y f o r 
t h e y e a r a s f o l l o w s : 

[ ] S u s t a i n i n g m e m b e r s h i p ( i n c l u d i n g s u b s c r i p t i o n s t o b o t h Journal 
of Applied Physic« and R. S . L $ 2 5 . 0 0 or m o r e 

[ ] R e g u l a r m e m b e r s h i p ( i n c l u d i n g s u b s c r i p t i o n t o Journal of 
Applied Physics) $ 6 . 0 0 ( f o r e i g n , $ 6 . 5 0 ) 

[ ] Assoc ia t e m e m b e r s h i p $ 2 . 0 0 ( f o r e i g n , $ 2 . 5 0 ) 

All m e m b e r s rece ive a s u b s c r i p t i o n to t he R h e o l o g y Lea f l e t . 

P lease a lso e n t e r m y s u b s c r i p t i o n f o r t he f o l l o w i n g add i t i ona l 
per iod ica l s p u b l i s h e d by the A m e r i c a n In s t i t u t e of P h y s i c s : 

at $ 

a t $ 

at 

I enc lose $ _ t o c o v e r t h e a b o v e . 

( N a m e ) 
(P lease P r in t ) 

(Ti t le ) 

(Corporat ion or School) 

( N ° ) (S t ree t ) 

(City and S t a t e ) 




