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Th i s year 's A n n u a l M e e t i n g w i l l be c o m b i n e d w i t h 

the F o u r t h I n t e r na t i o na l Congress on Rheo l o gy w h i c h 

w i l l be he ld at B r own Un ivers i ty , P rov idence 12, R h o d e 

I s l a n d , f rom A u g u s t 26 to A u g u s t 31, 1963. I t is 

p l a n n e d to a w a r d the B i n g h a m M e d a l at the Congress , 

a n d the business mee t i ng of the Society w i l l be he ld 

d u r i n g the Congress . The Congress w i l l be he ld unde r 

the ausp ices of the I n t e r n a t i o n a l Commi t t ee on Rheol-

ogy a nd unde r the H o n o r a r y Pres idency of Professor 

F . H . M i i l l e r of M a r b u r g / L a h n . The Society of Rhe-

ology w i l l act as the host o rgan i za t i on . D r . Robe r t S. 

M a r v i n , N a t i o n a l B u r e a u of S t anda rds , a n d Professor 

R . S. R i v l i n , B r o w n Un ivers i ty are Co-cha i rmen of the 

Congress , a n d Professor E . H . Lee, S t an f o rd Univer-

sity is the Ed i to r . 

A l l aspects of rheo logy are w i t h i n the scope of the 

Congress . I n view of the g r ow i ng interest i n the sub-

ject , a spec ia l S y m p o s i u m on B iorheo logy unde r the 

C h a i r m a n s h i p of Professor A . L . Cop ley , N e w Y o r k 

M e d i c a l Schoo l , w i l l f o rm par t of the scientif ic pro-

g r a m of the Congress . 

A n in terest ing p r og r am of genera l lectures a nd in-

vited papers has been a r ranged . I n add i t i o n a l l partici-

pan t s i n the Congress are inv i ted to con t r i bu te papers . 

Twen ty m i n u t e s w i l l be a l lo t ted for presenta t ion of each 

con t r i bu ted p ape r a nd ten m i nu t e s for d iscussion. Those 

w i sh i ng to cont r ibu te papers shou l d send abstracts of 

a pp rox ima te l y 500 words to the Ed i t o r , E . H . Lee, 

S t an f o rd Un ivers i ty , S t an fo rd , Ca l i f o r n i a to reach h i m 

by A p r i l 30, 1963. Pape r s presented at the Congress 

w i l l be pub l i shed in the Proceed ings of the Congress , 

sub jec t to the wishes of the au thors a nd to refereeing . 

These Proceed ings w i l l i n c l ude this year 's issue of the 

Society's Transac t i ons wh i ch w i l l p r obab l y compr i se 

more t h a n one vo lume . A r r a n g e m e n t s w i l l be m a d e to 

prov ide members w i t h the ir u sua l Transac t i ons vo lume , 

deta i l s d e p e n d i n g on the eventua l f o rm of the Congress 

Proceed ings . 

Con t r i bu to rs w h o w ish the ir papers to be pub l i s hed 

in the P roceed ings of the Congress shou ld subm i t a 

typescr ip t no longer t h a n 6000 words to the Ed i t o r , 

Professor E . H . Lee, before the end of the Congress on 

A u g u s t 30, 1963. Pape r s w h i c h are not received by 

th is date w i l l be pub l i shed in abstract only . Typescr ip ts 

of papers w h i c h con ta in d i a g r a m s or tab les shou ld be 

cor respond ing ly shorter t h a n 6000 words . 

There w i l l be a reg is trat ion fee of $ 15 . 00 w h i c h w i l l 
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ent i t le the reg is t rant to a t tend the scient i f ic sessions 

of the Congress a nd to pa r t i c i pa te i n the socia l func-

tions, w i t hou t extra charge . I t w i l l a lso ent i t le the reg-

is trant to receive a copy of the pub l i shed P roceed ings 

of the Congress . N o reg is t ra t ion fee w i l l be charged 

for spouses or ch i l d ren of pa r t i c i pan ts . 

A c c o m m o d a t i o n s for pa r t i c i p an t s a nd the ir f ami l i es 

w i l l be ava i l ab le i n the dormi tor ies of B r own Univer-

sity a nd in the Shera ton-Bi l tmore Ho te l i n Prov idence . 

Fu r t he r deta i l s of the loca l a r rangemen ts , a n d appl i-

ca t ion b l a n k s are ava i l ab le by w r i t i n g to Professor 

R i v l i n , D iv i s ion of A p p l i e d M a t h e m a t i c s , B r o w n Uni-

versity, P rov idence 12, R h o d e I s l a nd . 

COMMITTEE APPOINTMENTS 
The Pres iden t has a ppo i n t ed the f o l l ow ing commit-

tee c ha i rmen a nd commi t tees : 

Bingham Award 

H . LEADERMAN ( C h a i r m a n ) 

T . A . L ITOVITZ 

R . S . R I V L I N 

R . SLMHA 

T . L . S M I T H 

Nominating Committee 

R . F . LANDEL ( C h a i r m a n ) 

J . H . ELLIOTT 

I . L . H O P K I N S 

Membership Committee 

A . F . LEWIS ( C h a i r m a n ) 

E . B . BACLEY 

P . S . FRANCIS 

NOMINATION OF 
OFFICERS FOR 1964-65 

The f o l l ow ing nominees have been r e commended by 

the N o m i n a t i n g C o m m i t t e e ; in accordance w i th ou r con-

st i tu t ion , ba l lo t f o rms wi l l be sent out la ter in the year . 

President 

J . T . BERGEN, Phys i ca l Resea rch Center , A r m s t r o n g 

Co rk C o m p a n y , Lancas ter , Pennsy l van i a . 

Vice President 

R . S. MARVIN, Na t i o n a l Bu r e au of S t anda rds , Rhe-

ology Sect ion , W a s h i n g t o n 25, D . C . 

Secretary-Treasurer 

J . C . MILLER, U n i o n C a r b i d e P las t ics C o m p a n y , 

B o u n d Brook , New Jersey. 
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Editor 

R . R . MYERS, L e h i g h Univers i ty , Be th l ehem , Penn-

sy lvan ia . 

Executive Committee 

E . A . COLLINS, B. F . G o o d r i c h C h e m i c a l C o m p a n y , 

A v o n L a k e E x p e r i m e n t a l S ta t ion , P . O . Box 122, 

A v o n Lake , Oh io . 

E . H . LEE, D iv i s ion of E ng i n ee r i n g Mechan i c s , 

S t an f o rd Un ivers i ty , S t an fo rd , Ca l i f o rn i a . 

H . MARKOVITZ, M e l l o n Ins t i tu te , 4400 F i f t h Avenue , 

P i t t s bu r gh 13. Pennsy lvan i a . 

T . L . SMITH, S t an f o rd Research Ins t i tu te , M e n l o 

P a r k , Ca l i f o rn i a . 

WEST COAST REGIONAL MEETING 
The Wes t Coast R e g i o n a l Mee t i n g was he l d on Jan-

ua ry 31-Februa ry 1, 1963 at the She l l Deve l opmen t 

C o m p a n y , Emeryv i l l e , Ca l i f o rn i a . The p r o g r a m was 

a r r a nged by P a u l J . B la t z of Ca l . Tech . , a n d Tho r L . 

S m i t h of the S t an f o rd Research Ins t i tu te . Ex t reme ly 

p leasan t mee t i ng fac i l i t ies were a r r anged by Da l e Me i e r 

of the She l l Deve l opmen t C o m p a n y . 

Abs t rac ts of the papers presented are p r i n ted below. 

I N V I T E D L E C T U R E . " O p t i c a l Properties of Poly-

mers," RICHARD S. STEIN, Po l yme r Research Ins t i tu te , 

Un ivers i ty of Massachuse t ts , Amhe r s t , Mass . 

The de f o rma t i on of crysta l l ine po lymers is associated 

w i t h the or ien ta t ion of the crys ta l l i ne a nd a m o r p h o u s 

regions. Fo r slow de fo rma t i on , th is m a y be fo l lowed by 

x-ray d i f f rac t ion po le figure ana lys is a n d by birefr ing-

ence measurements . The b i re f r i ngence p r i n c i p a l l y arises 

f rom the crysta l l i te o r ien ta t ion bu t par t ly f rom the orien-

ta t ion of the a m o r p h o u s regions. The crysta l or ien ta t ion 

is bel ieved to be a two-stage process, the first of w h i c h 

is an elast ic de f o rma t i on of the spheru l i te . Th i s is ac-

compan i ed by an i n te rna l reor ien ta t ion o f crystals. The 

degree to w h i c h th is occurs is dependen t u p o n the de-

gree o f crys ta l l in i ty , crysta l size a n d per fect ion , a n d 

t empera tu re , a n d determines the type of crysta l orien-

tat ion w h i c h results as wel l as the mechan i c a l response. 

T h e in terna l r ea r r angemen t is t ime dependen t . Conse-

quen t ly , crysta l or ien ta t ion a n d b i re f r i ngence are t ime 

dependen t a n d these may be s tud ied by such techn iques 

as d y n a m i c b i re f r i ngence a nd d y n a m i c l i gh t scat ter ing 

in wh i ch the op t i ca l response is con t i nuous ly measu red 

d u r i n g a t ime dependen t stra in . The l i gh t scat ter ing 

t echn i que also ind ica tes that the crysta ls do not or ient 

as iso la ted un i t s bu t i n a mo t i on w h i c h is corre la ted 

w i t h their ne ighbors . S u c h corre la t ion is a consequence 

of the connect iv i ty between the crystals. 

"The Effect of Moisture on Mechanical Properties of 

Highly Filled Elastomers," A . E . OBERTH and R . S. 

BRIJENNER, Aero je t-Genera l Corpora t i on , Sac ramen to , 

Ca l i f o rn i a . 

E las tomers filled u p to 70 v o l ume per cent w i t h in-

o rgan i c fillers have ob t a i ned impo r t a nce in recent years. 

Fo r m a n y app l i c a t i ons these ma te r i a l s have to main-

ta i n a h i g h degree of e las t ic i ty ; of ten over a consider-

ab le t empera tu re range . I t is briefly shown tha t suffi-

cient elast ic i ty can on ly be ob ta i ned if there is sufficient 

in terac t ion ( b o n d i n g ) between b i nder a nd filler. The 

p r i m a r y effect of mo is ture is the b reakage of th is binder-

filler bond resu l t i ng in lower tensi le s t rength as we l l 

as lower recoverable e longa t ion . A n u m b e r of d i f ferent 

fillers have been tested s how i ng a r o ugh corre la t ion 

between the m a g n i t u d e of the effect a n d the hygro-

scopic i ty of the filler ma te r i a l . P ho t om i c r og r a ph s illus-

t ra t i ng the dewet t i ng of the b i nder f rom the filler are 

presented. Fu r t he r evidence is presented w i t h dilata-

tion measuremen ts of wet a n d d ry spec imens . W h e r e 

the filler is bonded by a p r i m a r y chem ica l bond , w h i c h 

is not affected by mois ture , no c h ange in phys ica l prop-

erties is observed. 

Recen t l y , a new effect of mo i s tu re o ccu r r i ng at l ow 

tempera tures has been discovered. M a n y b i nde r sys-

tems, when filled w i t h me t a l perchlorates , show a s t rong 

increase in m o d u l u s a nd a s ign i f icant reduc t ion in elon-

gat ion . A hypothes is is presented, w h i c h relates th is 

"mo i s t u r e e m b r i t t l e m e n t " to the d isso lu t ion of me ta l 

perch lora te i n the b i nde r phase by the a id of water . 

The associat ion of the b i nde r mo lecu les b rough t abou t 

by C o u l o m b a t t rac t ion of the ion ic species is bel ieved 

to be respons ib le for the embr i t t l emen t . E x p e r i m e n t a l 

evidence s u ppo r t i n g th is hypothes is is presented. 

"Properties of the Liquid State, I: A New Semi-Em-

pirical Equation for Viscosity," P . H . GROSS a n d H . K . 

Z IMMERMAN, Un ivers i ty of the Paci f ic , S tock ton , Cali-

forn ia . 

The wel l-known " d o m a i n " mode l of the l i q u i d state 

is extended , m a k i n g use of the concept of two classes 

of mo lecu les , " a c t i v a t ed " a nd " i n ac t i ve . " A n a r gumen t 

is presented w h i c h shows that inact ive mo lecu les mus t 

aggregate in to a m a x i m u m n u m b e r of d o m a i n s whose 

size m a y be expressed in terms of the n u m b e r of mole-

cules they con ta in , wh i l e the act ivated mo lecu les con-

st i tute monomo l e cu l a r layers between such doma ins . A 

ma t h ema t i c a l expression is der ived to give the inact ive 

d o m a i n size in terms of t empera tu re a nd the thresho ld 

energy for act iva t ion , w h i c h m a y be t e rmed the "acti-

vat ion energy for the l i q u i d s ta te . " I t is shown tha t 

the viscosity of a l i q u i d can be expressed as a s imp le 

func t ion of the inact ive d o m a i n size, a n d the equa t i on 

for th is f unc t i on is der ived. C o m b i n a t i o n of these two 

expressions then leads to a n equa t i o n for the tempera-

ture dependence of viscosity w h i c h requ i res on l y two 

emp i r i c a l constants to express the viscosity of any l i q u i d 

accurate ly over the ent i re l i q u i d range . 
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"Properties of the Liquid State, II: Calculations of 

Viscosities over the Entire Liquid Range," P . H . GROSS 

a nd H . K . Z IMMERMAN, Un ivers i ty of the Pac i f ic , Stock-

ton, Ca l i f o rn i a . 

A s l i gh t ly s imp l i f ied fo rm of the viscosity re la t ion 

der ived in the first paper is used to ca lcu la te viscosities 

o f hydroca rbons , associated l i q u i d s , a n d h i gh ly viscous 

l i q u i d s over the ir ent i re l i q u i d ranges . A m o n g the hy-

drocarbons , m a x i m u m errors near the f reez ing a nd boil-

i ng po in ts do no t exceed two to five percent , wh i l e for 

the associated a n d very viscous l i q u i d s they do no t 

exceed ten percent i n mos t cases. The m e a n errors are 

in the r ange of one percent or less for hydroca rbons 

a nd of five percent or less for the other types. Use of 

the f u l l equa t i on reduces the errors to m u c h lower levels 

for a l l classes of l i q u i d s tested. The act ivat ion energies 

for the l i q u i d state have been de te rm ined for 87 hydro-

carbons wh i ch are membe r s of five homo logous series. 

These energies are a regu la r f unc t i on of mo l ecu l a r 

s t ruc ture w i t h i n each series a nd fo l low a curve o f the 

fo rm of the Mo r se func t i on . Th i s re l a t i onsh ip is br ief ly 

cons idered in terms of the sizes of the respect ive in-

act ive doma ins . 

I N V I T E D L E C T U R E . "V i s cos i t y of Non-Associating 

Liquids," A . BONDI, She l l Deve l opmen t C o m p a n y , 

Emeryv i l l e , Ca l i f o rn i a . 

F o l l ow i n g a short review of diff icult ies i nheren t i n 

the act ivated state t rea tment of viscosity, the present 

f o rmu l a t i ons of mo l e cu l a r theory of viscosity are ex-

am ined . G u i d e d by the ins igh ts of mo l ecu l a r theory, 

a semi-empir ica l scheme is deve loped wh i ch pe rm i t s 

the representa t ion of v iscosi ty-temperature-pressure 

f unc t i ons w i t h i n the f r amework of a co r respond ing 

states type corre lat ion . To a first a pp r ox ima t i o n on ly 

the mo lecu l a r proper t ies : van der W a a l s d imens ions , 

the n u m b e r of externa l degrees of f reedom per mole-

cule , a n d the s t anda rd energy of vapor i za t i on , are need-

ed to corre late the viscosity for the two g roups of com-

pounds . The l i q u i d s composed of r i g id mo lecu les are 

h a n d l e d in one corre la t ion a nd the l i q u i d s composed 

of flexible mo lecu les in another . 

W h i l e mos t of the work to da te has been w i t h hydro-

carbons , a few resul ts w i t h the very po l a r cyano a n d 

n i t ro c o m p o u n d s suggest tha t they ough t to be easi ly 

i n tegra ted i n to the proposed corre la t ion scheme. A few 

examp les are also g iven for the wo rk i ngs of a viscosity-

pressure-temperature corre la t ion in the new reduced 

coordinates . 

"The Rheology of Clay Soils," W . J . THOMPSON, C iv i l 

E ng i n ee r i n g D e p a r t m e n t , Un ivers i ty of Ca l i f o rn i a , 

Berke ley , Ca l i f o rn i a . 

The soi l mechan i c s study of c lay soils is concerned 

p r i n c i p a l l y w i t h p rac t i ca l eng ineer i ng app l i c a t i o n , a n d 

the const i tuent exper imen ta t i on a nd ana lys is involves 

m a n y necessary ( a n d several unnecessary ) s ign i f icant , 

s imp l i f y i n g assumpt ions , pa r t i cu l a r l y w i t h rega rd to 

the soil resistance to shear fa i lure . Tes t ing is conduc ted 

p r i n c i p a l l y w i t h the t r i ax i a l a n d conso l idometer appar-

atuses. Rheo l og i c a l studies have been p r i n c i p a l l y con-

cerned w i t h shear behav ior . S tud ies by B i n g h a m , B l a i r , 

Gueze a nd T a n a nd Hae fe l i , have i nd i ca ted the exist-

ence of y ie ld behav ior a n d . at h i gher stresses, a pro-

nounced tendency for the deve lopmen t of s t ruc tura l 

d i s in tegra t ion , the lat ter be i ng also observed in con-

ven t iona l t r i ax i a l tests. However , it is cons idered by 

several workers tha t the a ppa r en t y ie ld behav ior is d u e 

to expe r imen ta l i naccurac ies , a n d that the flow curve 

is o f the t h i n n i n g th ixo t rop i c form observed by Os twa l d . 

E x p e r i m e n t a l evidence appea rs to conf i rm the con-

c lus ion of Re i n e r that vo l ume de f o rma t i on mus t be 

cons idered as a c omb i n a t i o n of elast ic , viscous, a n d 

p las t i c processes. The rate of expu ls ion of the pore 

water o ccu r r i ng w i th v o l ume decrease in sa tura ted c lay 

soils m a y be sat is factor i ly pred ic ted on the bas is of 

Darcy ' s L aw . Recen t theoret ica l studies of c lay soi l 

de fo rma t i on , no tab ly those of Biot a n d T a n , have been 

genera l ly based on the a ssump t i on of l i near viscoelast ic 

behav ior . Cons idera t i on of the an i so t rop ic a n d non-

u n i f o r m s t ruc tura l de fo rma t i on character is t ics great ly 

comp l i ca tes the r igorous analys is . 

"Serum Viscosity in Rheumatic Diseases," M . A . 

SHEARN , W . V . EPSTEIN, E . P . E N G L E M A N , a n d W . F . 

TAYLOR, Ka i se r Founda t i o n Hosp i t a l s , O a k l a n d , Cali-

forn ia . 

M i c roc i r cu l a t o ry de rangemen ts have been imp l i c a t ed 

in the pa thogenes is of r h e uma t o i d ar thr i t i s . Because 

changes in viscosity a l ter b l ood flow, a n invest iga t ion 

was unde r t aken of serum viscosity in pa t ien ts w i t h 

r h euma t i c disorders. T h e sera of 100 pa t ien ts w i t h 

var ious r h euma t i c d isorders was compa red w i th tha t 

of n o r m a l controls . The f o l l ow ing tests were per-

f o rmed : F I I h emagg l u t i n a t i o n test for r h euma t o i d 

factor , serum viscosity u s i ng a Ze i t fuchs v iscometer 

w i t h constant t empera tu re contro l , p ape r electrophore-

sis of pro te ins w i t h quan t i t a t i o n by S p i n c o A n a l y t r o l 

reader , tota l serum prote ins by b iure t react ion . I n the 

ma j o r i t y of pat ients w i th r h euma t o i d ar thr i t i s , the 

serum viscosity was s ign i f icant ly h i gher t h a n that o f 

n o r m a l sub jects . 

The serum viscosity i n other connect ive t issue dis-

orders was also h igher t han no rma l . The increases in 

serum viscosity were h i gh l y correlated w i th the concen-

tra t ion of g a m m a g l obu l i n (mo lecu l a r we igh t = 150,000) 

a nd also w i th r heuma to i d factor (mo l e cu l a r we igh t 

10 ° ) . N o s ign i f icant corre la t ion was f ound between 

viscosity a nd the concen t ra t ion of alpha-1, a lpha-2, be ta 

g l o bu l i n , or a l b u m i n . The a l tera t ions in serum viscosity 

in r heuma to i d ar thr i t i s a n d a l l i ed diseases are re la ted 

to r heuma to i d factor a nd increased concen t ra t ions o f 

g a m m a g l obu l i n wh i ch are f requen t l y f o und in these 

d isorders . A l t e ra t i ons in the serum viscosity i n other 

disease states wi l l a lso be presented. 

"Rheology of Concentrated Suspensions," E . B . CHRIS-

TIANSEN, A . D . BAER, a nd JOHN S. CHONG,* Un ivers i ty 

of U t a h . 

A new sharp-edge orifice viscometer has been de-

s igned . The Navier-Stokes equa t i on was a pp l i e d to 

ob ta i n a ma t h ema t i c a l descr ip t ion of c reep ing mo t i on 

* Present address, Aerojet-Genera] Corporation, Azusa, California 



of viscous f lu ids a nd the pred ic ted behav ior has been 

conf i rmed. The v iscometer was used to invest igate some 

flow character is t ics of mono-dispersed a nd b i m o d a l sus-

pens ions c on t a i n i n g u p to 8 0 % sol ids. Some of the 

viscosity equa t i ons proposed by other peop le to descr ibe 

behav ior i n the h i g h concen t ra t ion ranges have been 

tested. 

I N V I T E D L E C T U R E . " M o r p h o l o g i c a l Interpretations 

of Dynamic Mechanical Properties of Polyethylene," 

S. MATSUOKA and C. J . ALOISIO, Be l l Te l ephone Lab-

orator ies, M u r r a y H i l l , N e w Jersey. 

Recen t advances in studies of mo rpho l o gy of semi-

crysta l l ine po lymers accen tua te the i n a dequacy of the 

f am i l i a r fr inge-micel le concept . I t is now c o m m o n l y 

recognized tha t po l ymers typ ica l ly crystal l ize i n a 

sphe ru l i t i c f o rm , h av i n g a skeleta l s t ruc ture of coherent 

c rys ta l l i ne l ame l l a e ex tend ing r ad i a l l y f r om the center. 

The process of crysta l l i za t ion can be d iv ided in to three 

stages: ( 1 ) the nuc lea t i on a nd ( 2 ) g rowth of spherul i-

ties i n the f o rm of g r ow i ng crysta l l ine l ame l l ae , a n d 

finally ( 3 ) the fu r ther crysta l l i za t ion o f the me l t i n the 

i n te rven ing reg ions between the l ame l l ae . 

D y n a m i c m e c h a n i c a l behav ior of po lye thy lene is in-

terpreted on the bas is of the above mo r pho l o g i c a l find-

ings . A d y n a m i c test a p p a r a t u s des igned by B. Max-

wel l ( A S T M Bu l l . No . 215, p p . 76-80, J u l y , 1956) was 

used to s tudy the propert ies of a b r anched po lye thy lene , 

a commerc i a l l i near po lye thy lene w i t h a nd w i t hou t 

a n n e a l i n g ( a t 125° C for 3 d a y s ) , a n d a l i near poly-

ethylene w i t h a n extremely h i g h mo lecu l a r we igh t 

( > 1 0 ( ! ) , over a f requency range of 10~2 to 10L> cps , a n d 

a t empera tu re r ange of - 7 0 ° C to 120° C. W i t h i n the 

t empera tu re range where the degree of crys ta l l i n i ty 

r ema i n s p rac t i ca l l y u n c h a n g e d , the t empera tu re de-

pendence of the shi f t factors for reduced var iab les for 

a l l l i near po lyethy lenes is of the A r r h e n i u s type w i t h a n 

appa ren t act ivat ion energy of 43 kca l /mo l e . Re l a t i ons 

between the loss m o d u l i at 1 cps a nd the t empera tu re 

reveal two loss m a x i m a , a so-called beta peak for a l l 

samp les at —35° C , a n d also an a l p h a peak occu r r i ng 

somewhere between 10° C a nd 80° C d epend i n g on the 

mater i a l . (The t h i r d peak or the g a m m a peak occur-

r i ng at —120° C is wel l be low the r ange of our experi-

ments . ) The t empera t u re for the " a l p h a " t rans i t ion 

increases w i t h the i nc reas ing degree of crysta l l in i ty . 

The t he rma l expans i on coefficient of the crysta l l ine un i t 

cel l was f o und to change in the t empera tu re range 

where this t rans i t ion occurs in each samp le . W e pro-

pose that mo t ions w i t h i n the l ame l l a r s t ructure are 

involved in th is h i gh t empera tu re t rans i t ion . O n the 

other h a n d , the m a g n i t u d e of the loss peak at - 3 5 ° C 

increases w i t h a n increase in the a m o r p h o u s f rac t ions 

for a l l samp les except the very h i g h mo lecu l a r we igh t 

l i nea r po lyethy lene . It is pa r t i cu l a r l y s ign i f icant t ha t 

the u n annea l e d l i near po lye thy lene exh ib i ted a pro-

nounced peak wh i l e the annea led bu t o therwise identi-

ca l s amp l e showed only a trace of it . A l l m a x i m a for 

th is t rans i t ion occurred at the same tempera ture . W e 

propose that th is t rans i t ion involves mo t i ons of non-

crysta l l ine reg ions coup l ed w i t h crysta l l ine l ame l l ae . 

The very h i g h mo lecu l a r weight l i near po lye thy lene 

deviates at least i n some respects f r om the above gen-

era l i za t ions . The u n u s u a l behav io r o f th is ma te r i a l is 

d iscussed on the basis of its u n i q u e crysta l l i za t ion 

behav ior . 

"Free Vibration Testing of Highly Filled Polymers in 

Flexure and Torsion," G . J . KOSTYRKO and W . T . MILL-

OWAY, Aero je t-Genera l Corpora t i on , Sac ramen to , Cali-

forn ia . 

Free v ib ra t ion tests on h i g h l y filled po l yu re t hane 

ma te r i a l s have been m a d e to de te rm ine the dependence 

between d y n a m i c m o d u l u s a n d f requency . A free vi-

b r a t i n g reed test was used to de te rm ine the comp lex 

Y o u n g ' s modu l u s . A th in constant cross sect ion X 

1 " ) va ry i ng l eng th piece of filled po l ymer i c ma t e r i a l 

was used for test spec imens . Spec imens are end b onded 

on one end a nd free on the other . They are a t t ached 

ver t ica l ly to the deflect ion sens ing e lement (steel ba r 

w i t h s t ra in gages on i t ) . The free end of the reed is 

deflected qu i ck l y , released a n d a l lowed to osc i l la te u n t i l 

the v ib ra t ion subsides. The ou t pu t o f the s t ra in gages 

vs. t ime is recorded on an osc i l l ograph . F r o m th is fre-

quency of v i b ra t i on an exponen t i a l decay or d a m p i n g 

is compu ted . A four th order pa r t i a l d i f ferent ia l equa-

t ion is solved for the case of exponen t i a l l y d a m p e d sinu-

so ida l v i b ra t i on , a n d y ie lds two a lgebra i c equa t i ons for 

de t e rm ina t i on of E ' a n d E " (real a n d imag i n a r y com-

ponents of Y o u n g ' s m o d u l u s ) . Thu s by c h a n g i n g the 

reed leng th , di f ferent f requenc ies of v i b ra t i on are ob-

ta ined ( 2 to 40 c p s ) . The test is pe r f o rmed at several 

t empera tures a nd the da t a is sh i f ted to 77° F b y means 

of the W L F equa t ion . I t appea rs the W L F equa t i on 

is app l i cab le . A tors ion p e n d u l u m test is used to de-

termine comp lex shear m o d u l u s of real a n d i m a g i n a r y 

componen t s G ' a n d G " . I n th is test, one end of the 

s a m p l e is c l a m p e d a nd the other bonded to an iner t i a l 

disc. The a n g u l a r ro ta t ion o f the iner t i a l d isc vs. t ime 

is measured by means of a R o t a r y Va r i a b l e D i f fe ren t i a l 

T rans fo rmer . F r equency a nd d a m p i n g are compu t ed 

in the same m a n n e r as i n the reed test. F requenc ies are 

changed by va ry i ng spec imen cross sect ion a nd m o m e n t 

of inert ia of disc. A second order pa r t i a l d i f ferent ia l 

equa t i on was der ived i n t r oduc i ng the l i near stress 

stra in opera tors P ( o ) a n d Q ( g ) a n d solved for the 

e igenva lue w i th the pa r t i cu l a r set of b o u n d a r y con-

di t ions . S i m i l a r to the v i b r a t i ng reed analys is , it does 

not ut i l i ze a mode l representa t ion for o b t a i n i n g com-

ponents of comp lex modu l u s . D a t a are presented as 

m o d u l u s vs. f requency at var ious tempera tures for a 

f requency range of .2 to 5 cps. Bo th tests y ie ld com-

ponen ts of comp lex m o d u l u s as a f unc t i on of (ico — X) 

ra ther t han a f unc t i on of ico. 

"A Modified Cole Distribution Function," P . J . BLATZ, 

Ca l i f o r n i a Ins t i t u te of Techno logy , P a sadena . Ca l i f o r n i a 

A new d i s t r i bu t ion f unc t i on is p roposed wh i ch is use-

fu l for represent ing spectra ob t a i ned f rom creep a nd 

re laxa t ion da ta . I t has the proper ty that bo th spectra 

are St ie l t jes t r ans fo rms of the da ta a nd are easi ly in-

terre lated. A p p l i c a t i o n to Tobo lsky 's stress re laxa t ion 

d a t a on po lyme thy lme thac ry l a t e is discussed. 
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"Thermo-viscoelastic Stresses in a Sphere with an Ab-

lating Cavity," T . G . Roge rs a nd E . H . Lee, D iv i s ion of 

Eng i nee r i n g Mechan i c s , S t an f o rd Un ivers i ty , S t an fo rd , 

C a l i f o r n i a 

The theory for the de te rm ina t i on of thermo-visco-

elast ic stress d i s t r ibu t ions is presented for r ad i a l l y 

symmet r i c a l t empera t u re a nd stress fields i n a spher i ca l 

body . L i n e a r viscoelast ic i ty is assumed in shear w i t h 

an a rb i t r a ry re laxa t ion func t i on , a n d t empera tu re in-

fluence inc ludes t h e rma l expans ion a nd a shi f t , as an 

a rb i t ra ry f unc t i on o f tempera ture , of the re laxat ion 

m o d u l u s on a log-time base accord ing to the Wi l l i ams-

Lande l-Ferry law. E l as t i c response in d i l a t a t i on is as-

sumed . The examp les compu t ed are for polymethyl-

methacry l a te for wh i ch the measured re laxat ion m o d u l u s 

in shear a nd shi f t f unc t i on are ava i l ab le f rom the lit-

erature. The theory de termines the va ry i ng stress dis-

t r i bu t i on as the so lu t ion of an in tegra l equa t i on , or sys-

tem of i n tegra l equa t ions , w h i c h can be conven ient ly 

solved by finite s u m nume r i c a l i n tegra t ion u s i ng a h i g h 

speed compu te r . 

T h e p a r t i c u l a r p r ob l em is solved of an un l o aded 

sphere i n i t i a l l y at u n i f o r m tempera tu re , w i th an a b l a t i n g 

spher i ca l cavi ty sub jec ted to a cons tan t h i gher tempera-

ture. The so lu t ion shows compressive c i r cumferen t i a l 

stresses immed i a t e l y ahead of the a b l a t i n g bounda ry , 

w i t h the pos i t ion of h ighes t stress separa ted f r om the 

b o u n d a r y by a reg ion in wh i ch accelerated re laxa t ion 

at the h i ghe r t empera tu re has caused stress reduc t ion . 

I t has somet imes been suggested tha t , due to l ack of 

t ime for sufficient heat to be conduc ted ahead of the 

bounda ry , t he rma l stress magn i t u de s w i l l be sma l le r at 

h i ghe r rates of ab l a t i on . The so lu t ion demonstra tes tha t 

i n fact the t h e rma l stress m a g n i t u d e increases a nd tha t 

a n a r row b o u n d a r y layer of intense t h e rma l stress w i l l 

arise. S lower mo t i on w i l l p e rm i t re l axa t i on and hence 

a reduc t ion in stress magn i t u des . The so lu t ion is con-

trasted w i t h that for a n elast ic body , i n w h i c h appreci-

ab ly h i gher t h e rma l stresses are generated . 

"Viscoelastic Analysis of a Cracked Reinforced Concrete 

Beam." J . L . SACKMAN a n d R . E . NICKELL, D e p a r t m e n t 

of C iv i l Eng i nee r i n g , Un ivers i ty of Ca l i f o rn i a , Berke ley 

The effect of stress re laxa t ion on a cracked re in forced 

concrete beam sub jec ted to flexural l o ad i ng , a n d the 

consequent increase of s tra in a nd deflection is investi-

gated unde r the s t anda rd assumpt ions that the stra in 

d i s t r i bu t i on t h r ough the beam dep t h is l i near , the con-

crete suppor t s on l y compressive stress a n d superpos i t ion 

is va l i d for the compressive reg ion of the concrete. 

Stress t ransfer f rom the concrete to the re in forcement 

a nd the co r respond ing movemen t of the b e a m neu t ra l 

axis as func t ions of t ime are also examined . 

The impu l s e f o rmu l a t i o n of the superpos i t ion in tegra l 

equa t i on for stress, u s i ng as the kerne l f unc t i on the 

response of the concrete to a un i t s tra in i npu t , is u t i l i zed 

in the so lu t ion of the p rob l em . For a t ime-variable ma-

ter ia l such as concrete the un i t s tra in response is a 

f unc t i on not on ly of t ime after l o ad i ng , b u t also of the 

c u r i n g age. D u e to the l ack of d irect exper imen ta l d a t a 

ava i l ab le on stress re laxa t ion func t ions for concrete, a 

n ume r i c a l invers ion techn ique , u s i ng the superpos i t ion 

i n t eg ra l equa t i on , converts the more read i ly ava i l ab le 

creep func t ion in to re laxat ion da ta . Resu l t s for several 

n ume r i c a l examp les , u s i ng typ ica l des ign parameters 

a nd a var i ab le age o f l o ad i ng , are i l l us t ra ted . The solu-

t ion to the govern ing system of coup led non l i nea r in-

tegra l equa t i ons is ob t a i ned n ume r i c a l l y by an i terat ive 

f o rward i n tegra t ion me thod car r ied out on a l a rge digi-

ta l c ompu te r . 

"Application of the Moire Method for the Determination 

of Strain in Filled Viscoelastic Materials," W . D . HART, 

Aero je t-Genera l Corpora t i on , Azusa , C a l i f o r n i a 

The mo i re effect is a n op t i ca l p h e n o m e n o n p r oduced 

when two somewha t s im i l a r gr id systems (mas te r g r i d 

and mode l g r i d ) are super imposed , resu l t i ng in the for-

ma t i on of a l t e r na t i ng l i gh t a n d d a r k fr inges. S ince the 

f r inges are the resu l t of a d i sp l a cemen t of one g r i d w i t h 

respect to the other, they have been used as a tool for 

m a k i n g stra in measuremen ts on meta ls a n d r i g i d plas-

tics. 

Spec i a l me thods are descr ibed for p r e p a r i n g g r i ds 

on viscoelast ic ma te r i a l s c on t a i n i n g fillers, f rom photo-

g r aph i c rep roduc t i ons on film. The mode l gr ids were 

p repa red on the samp les b y : ( 1 ) s i lk screen process; 

a n d ( 2 ) a diazo-type photo-sensitive coat ing . The u t i l i ty 

of the me t hod for m e a s u r i n g stra ins has been f u r t he r 

increased by deve lop ing methods to p roduce mo i r e 

f r inges on a s amp l e surface w i thou t ac tua l phys i ca l 

contac t of the two g r i d systems. O n e me thod ut i l izes 

a pro jec t ion t e chn i que for impos i n g the master g r i ds on 

the mode l gr id , wh i l e a second me thod provides super-

pos i t ion by p l a c i n g a master g r i d i n the foca l p l a n e of 

the mode l gr id . 

"Failure in Polymeric Materials," W . G . KNAUSS, Grad-

ua te Ae r onau t i c a l Labora tor ies , Ca l i f o r n i a I ns t i t u te of 

Techno logy , Pasadena , Ca l i f o r n i a 

W h i l e the p rob l em of f a i l u re of the convent iona l en-

g ineer i ng meta ls has interested m a n y invest igators i n 

the past, the i ncreas ing impo r t a nce of p last ics a n d rub-

bery mater i a l s i n eng ineer i ng des ign has ca l led for a n 

extension of the ex is t ing f rac ture know ledge to poly-

mers. The m a i n feature encoun tered in such an exten-

sion is the mo re p ronounced rate a nd t empera tu re de-

pendence of the f a i l u re propert ies i n po l ymer i c ma-

ter ia ls as c o m p a r e d to n o r m a l eng ineer i ng meta ls . In-

deed, one m a y look upon these viscoelast ic po lymers as 

ma ter i a l s f o rm i ng the t rans i t ion between the mo re or 

less r i g i d meta ls a n d the viscous fluid. Th i s aff inity is 

reflected in the app roaches to the invest iga t ion o f fail-

ure in po lymers . As in meta ls , efforts are be i ng spent 

on the phenomeno log i ca l descr ip t ion of f rac ture as we l l 

as on the microscop ic a n d mo lecu l a r aspects of the fail-

ure process. T h e wo rk of invest igators in these two 

areas wi l l be reviewed. E m p h a s i s w i l l be p l aced on 

work present ly conduc ted at the Ca l i f o r n i a I ns t i t u te 

w i th respect to the t ime dependence of the f a i l u re proc-

ess. 

Us i ng ex is t ing i n f o rma t i o n on the energet ics of the 

r u p t u r e process a nd the concept of the presence of weak 

spots i n a po l ymer c o n t i n u u m a f a i l u re cr i ter ion is de-

r ived wh i ch i nc ludes the effects of the t ime-temperature 

superpos i t ion p r i n c i p l e t h r ough an A r r hen i u s type rate 

law. A p p l i c a t i o n to the u n i ax i a l tensi le test at cons tan t 
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stra in rate gives good ag reemen t w i t h exper imen t over 

the who le r ange o f s t ra in rates tested for bo th an un-

fi l led a nd filled rubber . A l t h o u g h the cr i ter ion has been 

tested for on ly the u n i ax i a l test it is a pp l i c ab l e to any 

other test cond i t ion a nd s t ra in h is tory, i n c l u d i n g stress 

a nd t empera tu re cyc l ing . 

"Mathematical Description of the Stress Strain Be-

havior of Filled Binders," FRED H . BROCK, Aerojet-Gen-

era l Co rpo ra t i on , Azusa , C a l i f o r n i a 

Th i s paper descr ibes the result of a phenomeno l og i c a l 

s tudy in the ana lys is of u n i ax i a l a n d b i ax i a l tensi le be-

hav io r of a var iety of f i l led systems, a n d a corre la t ion 

tha t appea rs to serve as a tensi le f a i l u re cr i ter ion for 

most of the systems tha t have been invest igated. The 

area unde r the stress-strain curve , W , assumed to be 

equa l to the stored energy f unc t i on , has been f o u n d 

to obey the re la t ion W = A (1 — exp — B ( Q — 3 ) ) , 

where A a nd B are constants , a n d Q is re la ted to the 

first s tra in i nvar ian t . F o r a g iven system, the to ta l 

stored energy u p to b reak , d iv ided by A , appea rs to 

have a cons tan t va lue tha t is i n dependen t of s tra in ra te 

a nd tempera ture . Th i s cons tancy has also been verif ied 

by an i ndependen t set of da ta . 

"Effect of Hydrostatic Stress on Plastic-Elastic Resil-

ience of a Heterogeneous Porous System," I . K . Ko-

THARI* a nd J . A . VOMOCIL, Un ivers i ty of Ca l i f o r n i a , 

Dav i s 

A n o rgan i c soi l , S ta ten pea ty m u c k , c o n t a i n i n g 30 

percent o rgan i c ma t t e r was used as a heterogeneous 

porous system. I t was sub jec ted to hydros ta t i c ( tens ion ) 

stresses of 0 . 0 ( s a t u r a t e d ) , 0 . 1 0 , 0 . 3 0 , 1 . 0 , 3 . 0 , 1 0 . 0 

a nd 15 . 0 a tmospheres as we l l as air d r y i ng for i n i t i a l 

mo i s tu re content equ i l i b r a t i on . The system was then 

sub jec ted to compressive stresses of 5, 10, 15, 20. a n d 

28 psi. Compress ive a nd resi l ient p lasto elast ic defor-

ma t i on s were measured us i ng a L V D T ( L i n e a r Var-

iab le D i f ferent ia l T r an s f o rme r ) coup l ed to a mod i f ied 

Tay lor compress ion appa ra t us . 

The to ta l compress ive de f o rma t i on h ad two compo-

nents ( 1 ) i n s t an taneous de fo rma t i on fo l lowed by ( 2 ) 

g r a du a l or re tarded de fo rma t i on . The resi l ience also 

had s im i l a r componen ts . However , the to ta l res i l ience 

in a lmost a l l cases was f o und to be app rox ima te l y e qua l 

to the re tarded compress ive componen t . O n repea t i ng 

the externa l stress cycle, the elast ic i ty of the s a m p l e was 

f o und to increase. 

CHANGES IN THE BY-LAWS 
The f o l l ow ing changes in the By-Laws of the Con-

st i tu t ion of the Society of R heo l o gy were approved by 

a m a j o r i t y of those vo t i ng in a m a i l ba l lo t to the mem-

bers in November , 1962. 

A r t i c l e I I I 

Sect ion 1 wi l l now read : 

R e g u l a r M e m b e r s of the Society sha l l pay a n n u a l dues 

of $ 10 . 00 in advance . E a ch membe r sha l l be ent i t led 

to subscr ip t ion to the official pub l i c a t i ons of the Society. 

* Present address, Carver Foundation, Tuskegee Institute, Alabama 

Sect ion 2 p a r a g r a p h 1 w i l l n ow r e a d : 

Sus t a i n i ng M e m b e r s sha l l p ay dues of $ 25 . 00 an-

n u a l l y as a m i n i m u m , p ayab l e i n advance a nd sha l l be 

ent i t led to the official pub l i c a t i ons of the Society. 

MEETING IN AUSTRALIA 
TEWKSBURY SYMPOS IUM ON FRACTURE 1 9 6 3 

The facu l ty of E ng i n ee r i n g of the Un ivers i ty of Mel-

bou rne w i l l ho l d a S y m p o s i u m on the sub jec t of "Frac-

t u r e " d u r i n g the week 26th to 30th A u g u s t , 1963. Th i s 

has been m a d e possib le t h r ough a bequest of the la te 

M r . P . W . Tewksbu ry a nd the S y m p o s i u m is accord i ng ly 

to be k n o w n as the Tewksbu ry S y m p o s i u m on Frac tu re , 

1963. 

Professor A . H . Cot t re l l , Professor of M e t a l l u r g y at 

the Un ivers i ty o f C a m b r i d g e ( E n g l a n d ) , w i l l del iver 

the Tewksbu r y lecture, the open i ng address of the Sym-

pos i um . A b o u t 20 i nv i ted papers w i l l be presented over 

a per iod of four days a nd a m p l e t ime w i l l be ava i l ab le 

for d iscussion. The papers w i l l be p rep r i n t ed a nd later 

w i l l be pub l i shed in book fo rm w i t h a s u m m a r y of the 

d iscussion. 

Sub jec t s to be treated in papers i n c l u de the phys ics 

of f rac ture in meta ls a n d in non-meta l l i c ma te r i a l s in-

c l u d i n g ceramics , p last ics , concrete a nd n a t u r a l rocks . 

Two papers w i l l treat aspects of f rac ture i n s tructures 

a n d spec ia l sessions w i l l be he ld on the app l i c a t i o n of 

f rac ture theory to ore-dressing a nd to the m a c h i n i n g of 

meta ls a n d other mater ia ls . 

O rgan i z a t i on of the S y m p o s i u m is i n the h and s of a 

commi t tee cons is t ing of Professors A . J . F r anc i s (Engi-

neer i ng ) ( C o n v e n o r ) , H . W . W o r n e r ( M e t a l l u r g y ) , a n d 

H . H . D u n k i n ( M i n i n g ) . M r . N . L . Svensson (Mechan i-

cal E n g i n e e r i n g ) a n d Dr . C . J . O sbo rn ( O r g a n i z i n g 

Sec re t a ry ) . 

MINUTES OF ANNUAL BUSINESS 
MEETING OCTOBER 30, 1962 

AT JOHNS HOPKINS UNIVERSITY 
The mee t i ng was ca l led to order by the Pres iden t , 

J . D . Ferry at 4 :00 p .m . A b o u t 40 membe r s were pres-

ent. 

The m inu tes of the previous a n n u a l business mee t i ng 

he ld in M a d i s o n . W i scons i n , Oc tober 31, 1961. were 

approved as pub l i shed in S p r i n g 1962 issue of the Bul-

let in . 

The A n n u a l I n t e r im Repor t of the Secretary-Treas-

urer was read ( p r i n t ed elsewhere in th is B u l l e t i n ) . I t 

was po in ted out by the Secretary-Treasurer tha t deficits 

of at least $600 were to be expected for 1962 a nd 1963 

because of increased pub l i s h i ng costs for the Rheo l ogy 

Bu l l e t i n a n d the Transac t ions . 

The Execut ive Commi t t ee on Oc tober 28. 1962 after 

rev iewing the finances of the Society a nd the i nc reas ing 

p u b l i s h i n g p rob l ems voted to s ubm i t to a m a i l ba l l o t 

an increase of dues for R e g u l a r M e m b e r s to $ 10 . 00 and 

the de le t ion of the subscr ip t ion to the J o u r n a l of Ap-

p l ied Phys i cs f rom the pr iv i leges of Sus t a i n i ng Mem-

bers. 



After some discussion on the number and support of 

Susta in ing Membersh ips , a mot ion reaffirming the ac-

tion of the Executive Commit tee on the ma i l bal lot was 

made by Dr . J . El l iot and seconded by M r . W . Wi l lets . 

The motion passed. 

Dr . Thor Smi th announced that the second annua l 

West Coast Reg iona l Meet ing wou ld be he ld on Janu-

ary 31, and February 1, 1963 at the Shel l Development 

Laboratory. The meeting held last year at Cal . Tech. 

was reported as very successful. 

I t was announced that the Annua l Meet ing of the 

Society of Rheo logy wou ld be combined with the Inter-

nat iona l Congress on Rheo logy to be held at Brown Uni-

versity Augus t 26 to 30, 1963. A business meeting for 

the Society wi l l be scheduled dur ing this week. 

Dr . R . S. Marv i n , co-chairman of the In ternat iona l 

Congress Steering Commit tee reported on the progress 

in setting up the Congress. He asked that members pick 

up questionnaires at the registration desk and return 

them in order to obta in some pre l iminary data on the 

number of people who p lanned to attend and how many 

papers to expect. He also suggested that many of the 

invited speakers from other countries wou ld be avai lable 

for vis i t ing industr ia l laboratories. 

President Ferry expressed the Society's grat i tude to 

Johns Hopk i ns University for provid ing the meet ing 

facil it ies, to Prof . Er icksen for the excellent p l ann i ng 

and to Dr . E. A . Col l ins for the program. 

The meet ing was ad journed at 4:30 p.m. 

Respectfu l ly submit ted, 

J O H N C. M I L L E R 

Secretary-Treasurer 

1962 INTERIM REPORT 
OF THE SECRETARY-TREASURER 

1. F I N A N C I A L 

A tentative record of income and disbursements is 

attached. The statement is approx imate because dis-

bursements after J u ne 1962 are estimated. The work ing 

ba lance at the end of the year does not inc lude collection 

of 1963 dues. Due to confusion about the number of 

members in the Society in 1961 the income is not as 

large as ant ic ipated. Expendi tures have risen sharply 

in publ icat ions and wi l l undoubted ly cont inue to in-

crease. This includes costs of both the Transact ions and 

Bul let ins. Est imated increase in costs of Transact ions 

is $500. 

Because of increases i n publ icat ion costs, postage and 

services, disbursements wi l l exceed income for this year 

and next. Fortunately , the reserve bu i l t up over the past 

three years wi l l carry the Society for a l imi ted time. 

Immed ia te action on a dues increase wi l l be necessary 

to br ing income and disbursements into balance. I n 

view of the deficits for the 1962 and 1963, new expenses 

should be careful ly considered. 

2. M E M B E R S H I P 

Dr. A r m a n d Lewis is the present Cha i rman of the 

Membersh ip Commit tee and under his direction the 

membersh ip has grown to 660. 

3. P U B L I C A T I O N S 

Two issues of the Bu l le t in and Vo l ume V I of the 

Transact ions have been publ ished and sent to members 

of good s tand ing for 1962. There have been difficulties 

in dues b i l l i ng and circulat ion for 1962 wh ich have 

caused considerable confusion. I t is expected most of 

the problems wil l be gone by the end of 1962. 

4. A N N U A L M E E T I N G F O R 1962 

Professor J . L . Ericksen is in charge of the arrange-

ments for the meet ing at Johns Hopk i ns University wi th 

Dr . Edward Col l ins serving as P rogram Cha i rman . A 

program and registration b lanks were sent to the mem-

bership in October. The Bul le t in with abstracts of the 

papers was distr ibuted in October. 

5. W E S T C O A S T M E E T I N G I N 1962 

I n February of this year, a two-day meet ing of the 

West Coast Section was held at the Ca l i forn ia Inst i tute 

of Technology. The meet ing was a success both tech-

nical ly and financially. Dr . Thor Sm i t h was the Program 

Cha i rman with Dr . P au l Blatz and Dr . Kenne th Bi l ls 

hand l i ng the arrangements. 

6. E X E C U T I V E C O M M I T T E E M E E T I N G 

Two meetings of the Executive Commit tee were he ld 

on J anua ry 19 and October 28, 1962. Subjects for dis-

cussion inc luded future meetings, a file of Rheology 

Bul let ins, visit ing rheologists, the 1963 In ternat iona l 

Congress and the problem presented by the large num-

ber of papers submit ted for the annua l meeting. 

7. 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 

Messrs. M i l l e r and Ferry attended the meet ing of the 

Govern ing Board on March 24, 1962. Messrs. M i l l e r 

and Bergen attended the Society Officers and Corporate 

Associates meet ing held at Arden House on September 

26-28. The formal meeting of the Corporat ion was held 

in February and we were represented by proxy (Dr . 

E lmer Hutchisson and Miss Mary J ohnson ) . Du r i n g 

the past year, a substant ial expansion of the Institute's 

facilities in New York has been made through an ad-

dit ion to the Inst i tute bu i ld ing . 

The Inst i tute has had some ma jo r difficulties in the 

new business systems instal led in 1961. The result has 

been a number of members were not sent dues bi l ls , and 

some paid dues but d id not receive publ icat ions. A 

concerted effort by A . I .P . is be ing made in the last three 

months of 1962 to obtain an up-to-date file of members 

for circulat ion. I f you have not received a dues bi l l , 

please contact the Secretary-Treasurer. 

The Inst i tute has hand led all our dues bil ls, mai l ings , 

bookkeeping, etc., for 1962. 

8. A C K N O W L E D G M E N T S 

The Secretary-Treasurer wishes to emphasize that his 

dut ies are extra-curricular and a few delays in hand l i ng 

correspondence, minutes and meet ing notices do occur 

because of business duties. Every attempt is made to 

hand le Society business prompt ly . The Secretary-Treas-

urer wishes to acknowledge the cooperation of his Com-

pany management in provid ing minor expenses, facili-

ties and secretarial a id necessary for the Society op-

erations. 

The Secretary-Treasurer also thanks the Executive 
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Commit tee , committee cha irmen, members and the 

Amer ican Inst i tute of Physics for their cooperation. 

Respectfu l ly submitted, 

J O H N C. M I L L E R 

Secretary-Treasurer 

ESTIMATED BUDGET 1963 

Receipts 

Balance December 31, 1962 $3,723 

Dues for 1963 3,900 

$7,623 

Disbursements 

Bul let ins $1,000 

Transact ions Vol . V I 2,700 

Membersh ip Commit tee 100 

A I P Dues Collection 350 

A I P Contr ibut ions 100 

Membersh ip U.S. Nat . Com. Theor. & 

A p p . Mech 100 

Meet ing Expenses 100 

Miscel laneous 200 

$4,650 

Est imated Ba lance December 31, 1963 $2,973 

J O H N C. M I L L E R 

Secretary-Treasurer 

October 30 ,1962 

AMERICAN INSTITUTE OF PHYSICS, 
INCORPORATED for 

SOCIETY OF RHEOLOGY 
STATEMENT OF ACCOUNT AT DECEMBER 31 , 1962 

Ba lance in accoun t , J anuary 1, 1962 $ 5,094.35 

I n c o m e : 

Dues col lected, J anuary 1-Deceraber 31, 1962: 

1961 Dues $ 12.00 

1962 Dues 3,250.80 

1963 Dues 2,495.20 85,758.00 

Interest on U . S . Government Bond 38 .74 

West Coast Reg iona l Chap ter Meet ing 101.52 

I n come from 1961 meet ing 139.96 

A n n u a l Meetn ig 535.96 6,574.18 

$11,668.53 
Expenses, J anuary 1-December 31. 1962: 

A . I . P . charge for col lect ing dues $ 511.29 

Con t r i bu t i on to A . I . P 206.16 

Membersh i p C o m m i t t e e : 

Letterheads and forms $ 56 .16 

Misce l l aneous 26 .79 82 .95 

Spr i ng Bu l l e t i n , Vol . 31, No . 1: 

P r i n t i ng $ 290.88 

Address ing , stuffing, and ma i l i ng . . . . 15.05 

Postage 29 .24 335.17 

Fa l l Bu l l e t i n , Vo l . 32, No . 2 : 

P r i n t i ng S 580.42 

Envelopes , addressing, stuffing, and 

ma i l i ng 23 .90 

Postage 20 .23 624.55 

Transact ions ( V o l . 6 ) — P r i n t i n g 52,240.00 

D i rec to ry—prepara t i on , p r i n t i ng , 

fo ld ing , and ma i l i ng (800) 305.34 

Enve lopes 11.35 

Postage 95 .38 2,652.07 

Fa l l Mee t ing a n n o u n c e m e n t : 

Prepar ing ( i n c l ud i ng supp l ies ) $ 29.70 

Address ing , stuffing, and ma i l i ng . . . . 42.73 

Postage 19.85 92 .28 

Expense of Wes t Coast Meet ing 70.45 

Cons t i tu t ion amendmen t and ba l lot 

ma i l i n g : 

Preparat ion a n d supp l ies $ 25 .03 

Address ing , stuffing, and ma i l i ng . . . 27.09 

Postage 26.13 78.25 

Dues to Amer i c an Society of Mechan i ca l Eng ineers 100.00 

B i ngham M e d a l 7 .55 4,760.72 

Ba lance in accoun t , December 31, 1962 8 6.907.81 

B i ngham F u n d : 

U . S . Government B o n d — 3 % % due 5/15/68 $ 1,000.00 

February 19, 1963 
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