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R h e o l o g y B u l l e t i n 
Publication of the Society of Rheology 

Vol. 17, No. 2 August, 1946 

Annual Meeting 

TH E 1946 meeting of the Society of Rheology will be held at the Hotel 

Pennsylvania, New York, on Friday and Saturday, November first and 

second. The meeting will be known as the Bingham Memorial Symposium 

and will consist of a series of papers on Friday and Saturday mornings cover-

ing the theories and practices of rheology in their many applications, with 

contributed original research papers Friday afternoon. In addition, an im-

portant business meeting dealing with Society policies concerning publications, 

finances, American institute of Physics activity, and constitutional amend-

ments is scheduled for Friday afternoon. On Friday evening we will have our 

first "mixer." Its program is one of refreshment, entertainment, and general 

good will. It is also hoped that we may have there an informal discussion of 

improved international cooperation on rheological matters. A member of the 

British Rheologists' Club may be present to assist us in this endeavor. Mem-

bers of the American Society for Testing Materials will also be with us. The 

proceedings of the meeting will be published in a single volume—either a 

special issue of the Journal of Colloid Science or in a separate booklet. 

The meeting has been placed in the capable hands of Dr. H. K. Nason and 

Dr. Turner Alfrey. Don't miss it! A complete program will be sent to you soon. 
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The British Rheologists' Club 
(1945-6) 

President 

PROFESSOR E . N . DA C. ANDRADE, F .R .S . 

Past Presidents 

SIR GEOFFREY TAYLOR, F .R .S . (1940-1942). 

DR. G . F. GOODEVE, F .R .S . (1942-1944). 

Committee. 

Honorary Treasurer 

DR. V . G . W . HARRISON, 

Printing and Allied Trades' Research Association. 

Honorary Secretary 

DR. E . W . J . MARDI.ES, 

Roya l Aircraft Establishment. 

DR. G . W . SCOTT BLAIR, 

National Institute for Research in Dairying. 

MR . R . L. BROWN, 

British*Coal Uti l izat ion Research Association. 

MR. W . A . RICHARDSON, 

British Cotton Research Association. 

DR. L . R . G . TRELOAR, 

British Rubber Producers' Research Association. 

Communicat ions to the C lub should be sent, to: 

The Hon. Secretary, Royal Aircraft Establ ishment, 

Farnborough, Hants. 

D E F I N I T I O N 

R H E O L O G Y is the science of the deformation 

and flow of matter. 

O B J E C T S 

The objects for which the Club is established 

are the advancement and diffusion of a knowl-

edge of rheology pure and applied and for this 

purpose especially : 

(i) To co-ordinate the activities of Rheologists in the 

British Isles. 

(ii) To further the appreciation of the importance of 

rheology in industry. 

(iii) To facilitate the pooling of information with re-

spect to problems and new methods of research. 

M E M B E R S H I P 

Anyone who is either a British subject or 

residing in the British Commonwealth is eligible 

for membership. He should be proposed by a 

member of the Club. Acceptance of the proposal 

is at the discretion of the Committee. 

S U B S C R I P T I O N 

Each member is required to pay a subscription 

of £1 per annum. Payments become due on 1st 

October in each year. Cheques, payable to the 

Club, should be sent to the Hon. Treasurer at 

"Inglemere," Dagden Road, Shalford, Guildford. 

A C T I V I T I E S 

Co-operation with rheologists overseas has 

been maintained since the Club started in 1940. 

Meetings, with lectures and discussions, and 

visits to laboratories where rheological methods 

and equipment are in use are arranged regularly 

at various centres in this country. 

A week-end conference was held in Oxford, 

1944, and arrangements are in progress for an-

other, possibly in London, September, 1946. 

Printed bulletins are issued to members. These 

bulletins feature such items as short accounts of 

progress in specific industrial and academic rheo-

logical problems; requests for information con-

tributing to the solution of problems; abstracts 

of papers on rheological subjects, more especially 

those published in technical or trade journals 

not usually seen by members, including period-

icals; news and views concerning rheology gen-

erally. Reprints of papers read at joint meetings 

of the Club with learned Societies are circulated 

when available. 

M U T U A L A S S I S T A N C E 

The Club Officers will be happy to act as a 

medium for the arrangement of informal con-

tacts between individual members for discussion 

of urgent technical problems of mutual interest. 

From time to time copies of a list of members 

are circulated showing the class of materials 

with which each is most familiar, and other 

relevant data. The list is a confidential document 

for the use of members only. 

S U G G E S T I O N S 

The Committee invites suggestions and criti-

cisms on any matters affecting the activities of 

the Club. 
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Amendments to Constitutions, 

American Institute of Physics and 

Society of Rheology 

AT the March 1, 1946 meeting of the Govern-

ing Board of the American Institute of 

Physics, the Policy Committee of that board 

presented several proposed amendments to the 

A.I.P. constitution which were voted favorably 

by a three-quarter majority of the Governing 

Board. These amendments will become effective if 
approved by a majority of the members of each of 
four of the five Founder Societies, which are: 

Acoustical Society of America 

American Association of Physics Teachers 

American Physical Society 

Optical Society of America 

Society of Rheology 

All of the proposals will affect the functions 

of all of the Pounder Societies of course; how-

ever, two of them are of direct and immediate 

importance to the Society of Rheology. If passed, 

they will require modification of our own con-

stitution. 

The. changes in both constitutions will be dis-

cussed and voted 011 at our annual meeting, 

November 1 and 2. However, it is believed you 

should be given an opportunity to consider and 

express yourselves before that meeting on the 

two subjects of greatest importance to your 

Society. 

These amendments involve both cash and 

representation, so please read the following: 

1. The new proposed Constitution of the A. I. P. 

provides for the Societies to continue as members 

in much the same way as they are now. It also 

provides, however, that the members of the 

Societies may be members of the Institute as a 

whole and receive a general journal which would 

be a kind of news edition for physics. This privi-

lege, however, is only open to those who are 

paying dues of $4.00 or more. In other words, if 

the Society of Rheology's members are to qualify 

for membership in the Institute, as will be the 

case of all of the other societies, it will be neces-

sary to change the annual dues in the society to 

$4.00 or more. 

At first it may appear to be exorbitant to 

double our dues. However, your Executive Com-

mittee proposes that the cost of the special 

annual rheology issue of Journal of Colloid 
Science be included in your dues. Also included 

will be your annual subscription to Physics, 
the "news edition," of A.LP. which will have 

publication space allotted to our Society for 

each issue. Consequently, if you have already 

agreed to pay $2.00 dues plus $1.50 for the 

Journal of Colloid Science, it does not seem un-

reasonable to ask fifty cents more a year in order 

that members of the Society of Rheology will 

join in having good standing and full participa-

tion in the Institute including a subscription to 

the new journal. 

2. A proposed amendment to Article V I I I of 

the A.I.P. Constitution will entitle the Founder 

Societies to directorships on the Governing-

Board based on Society memberships as follows: 

Up to 500 members :— 1 director 

501 to 1000 members — 2 directors 

1001 to 2000 members — 3 directors 

2001 to 4000 members — 4 directors 

Over 4000 members — 5 directors 

In addition, three directors shall be elected at 

large from the total A.I.P. membership by vote 

of the total membership. 

Under the present A.I.P. Constitution there 

are 15 directors, three from each Founder So-

ciety. Under the proposed amendment S.R. will 

be reduced to one director and Am. Phys. Soc. 

will be increased to five. The others will remain 

at three. 

Although this division of the Board does ap-

pear to be rather severe from our point of view, 

it must be remembered that we are a small 

society. Obviously, the thing to do is to drive 

for more members. A year ago Dr. Bingham 

urged that we increase the size and activity of 

our membership committee—will hou help? 

At the back of this issue you will find a ballot 

on which the Executive Committee hopes you 

will express yourself. 
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Ballot on Publication Policy—May Issue 

AL T H O U G H the returns from the ballot published in 

the M a y issue of the Rheology Bulletin did not 

represent a majori ty of the Society's membership, it is 

believed to be representative of your wishes since it con-

firmed the Executive Committee's interpretation of last 

year's ballot on publication policy and was overwhelm-

ingly one-sided. 

In the light of the returns from this last ballot the 

following policies will be adopted unti l you recommend 

otherwise: 

The Executive Commit tee will decide on matters per-

taining to Bulletin publication. 

The Constitution will not be amended to permit cessa-

tion of Bulletin publication before the appearance of the 

A. I .P . 's new Physics. 

The Journal of Colloid Science will be communicated 

with in regard to the publication of our annual meeting 

papers in a special Society of Rheology issue of the J. Coll. 

Sci. to appear in the spring following our meetings. 

A large majori ty of those voting expressed a desire to 

purchase only the single rheology issue of J. Coll. Sci. 

without yearly subscription. 

Arrangements will be attempted to have a Society 

"smoker" on Friday evening, November 1. 
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Two Rheology Symposia 

DU R I N G the war years two rheology sym-

posia have been held abroad, one in Mos-

cow on May 12-16, 1941 by the institute of 

Machinery (Division of Technical Sciences of 

the Academy of Sciences of the U.S.S.R.), the 

proceedings of which cover ca. 600 pages(!) and 

appeared in two volumes in Moscow in 1941 and 

1944 respectively, and the other one was held 

by the British Rheologists' Club in conjunction 

with the Institute of Petroleum on April 18, 1945 

in London. Its proceedings and discussions ap-

peared in the Journal of the Institute of Petro-
leum 31, pp. 239 to 338 (1945). 

The Russian Symposium covered a rather wide 

range of topics (from theory of viscosity and the 

non-viscous flow of helium I I to the behavior of 

lubricants at low temperatures and even the 

flow of coal-fuel-oil suspensions). Many of the 

57 papers have been abstracted in the J . Inst. 

Petr., some in C.A. and some are appearing as 

translation in Petroleum (London), as did the 

complete index in Petroleum (London), 8, 164, 

185 (1945). If the editor of the Rheology Bulletin 
should so desire, we shall prepare a complete 

abstract collection of this work. 

The British Symposium covered the following 

topics: 

I . The Precis ion a n d Accuracy of Viscometry us ing B .S . I . 

Tubes , by the Viscosity Pane l of the S tandard iza t ion 

Sub-Commi t tee No. 6 Lubr icants , pp . 239-247. 

Conclusions reached were: 

(1) I t is not satisfactory to rely solely on the present 

dimensional specifications for B.S. 1 tubes if viscosities 

are to be determined with ±0.1 percent m a x i m u m error 

from the mean value for results obta ined in different 

laboratories using the same basis for the practical un i t . 

(2), (3) Pract ical methods to remedy the s i tuat ion are 

proposed. 

(4) Fur ther investigat ion regarding reproducibi l i ty of 

temperature and t ime measurements were found necessary. 

(5), (6) Bri t ish mean values of viscosities on the same 

oils are consistently 0.35 percent below the mean values 

obta ined in the U.S .A . , suggesting tha t the fundamenta l 

un i t of centistoke has a different practical va lue in the 

two countries (!). 

I I . T h e Test ing of Greases for Bai l-Bearings. S. R . 

PETHRICK, p p . 248-54 . 

A new test appara tus is proposed to measure several 

rheological properties of greases as well as their mechanical 

and chemical (oxidation) stabi l i ty. 

I I I . A Ra t iona l Basis for the Viscosity I n d e x System. 

E . W . HARDIMAN AND A . H . N ISSAN, p p . 255-70. 

The Viscosity Index System has been revised to repre-

sent better a wide viscosity and viscosity temperature 

range w i thou t the anomal ies of the present system, by 

basing i t on a new (empir ical) exponent ia l form of the 

base-oil curve families. 

IV . The P rob l em of Eng i n e Deposi ts . A . LAHIRI , Z. KAR-

PIRSKI , AND E . W . J . M A R D I . ES . 

The rheological properties of engine deposits are recog-

nized as most impor t an t in the problem of ringsticking, 

etc. The change in viscosity characteristics of oils is accord-

ingly observed in a very ingenious appara tus dur ing oxida-

tion a t high temperatures. Viscosities of suspensions of 

typical aero-engine deposits and of carbon black in oil are 

also determined. 

V. Lubr ica t ing Greases. A . S. C . LAWRENCE. 

Qua l i t a t ive aspects of the change of grease viscosity 

w i th temperature, esp. the h umps due to phase transit ions 

of the soap crystals were discussed. The concurrent changes 

in the state of dispersion of the soap in oil is given as the 

basic cause of the viscosity anomal ies in lubr icat ing greases. 

A . BONDI 

Do You Have Rheology Leaflet No. 1? 

OU R secretary, Dr . Dow , has been collecting two copies of al l the back numbers of the 

publ icat ions of the Society so that they may be su i tab ly bound to give us two sets of 

reference archives for the future use of the Society. H is collection is a lmost complete; the on ly 

missing issue is " T h e Rheology Leaf let , " No . 1, Ma rch , 1937. W i l l two kind members please 

donate or sell their copies to the Society? Send them to Dr . R . B . Dow, Bureau of Ordnance , 

Re9d, N a v y Depar tmen t , Wash ing ton 25, D . C . 
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Reviews and Abstracts 

Restricted Free Rotation, Viscosity and Birefringence 

of Solutions of Cha in Molecules. W . KUHN AND H . KUHN, 

Helv. Chim. Acta 28, 1533 (1945), 29, 71 (1946).—The 

effect of finite velocity gradients on dilute solutions of 

molecules of varying degrees of internal flexibility is 

examined. This latter property is characterized by a 

parameter B which has the dimensions of force per unit 

velocity, that is of a viscosity times length. B therefore is 

a friction constant which measures the internal resistance 

to deformations of the chain. Such deformations are char-

acterized by relative motions of the two chain ends. The 

following results are then obtained for the two extremes of 

rigid (high B) and very flexible (low B) particles: The 

intrinsic viscosity in the first instance is reduced by a 

factor which for small gradients may be expressed in terms 

of a power series: 

l - ^ ^ - M ^ M 

where S— {kth,/RT)M{r)~]c,. tjo is the viscosity of the solvent, 

[i?]o the intrinsic viscosity a t zero velocity gradient ex-

pressed in ccg-1 and M the molecular weight of the 

(homogeneous) polymer. A more rigorous calculation per-

formed by the reviewer leads to the same type of result, 

as is to be expected. The coefficients A are different in 

magnitude and are furthermore slightly dependent on 

shape. If the chains are very flexible then the velocity 

gradient has no effect on the viscosity, as one might expect. 

The majority of actual cases will be found in between 

these extremes. 

A set of experimental data on cellulose nitrate in butyl 

acetate attributed to Staudinger and Sorkin1 is examined 

on this basis. Unfortunately only the molecular weights 

calculated by the original authors from viscosities were 

available. Hence an interpolation of ultracentrifuge values 

on different samples analyzed by Mosimann 2 is used. In 

view of the inhomogeneity of these and the sensitivity of 

the parameter 5 to this factor the numerical agreement 

obtained may possibly not be as close as it appears to be 

in the article in question. However these results indicate 

that the friction constant B decreases with increasing 

degree of polymerization. This appears plausible since in 

longer chains there are more ways of realizing a change in 

configuration by means of internal diffusion. In the last 

paper reviewed below this is confirmed. 

The second article deals with the amoun t and direction 

of double refraction. The optical anisotropy increases more 

rapidly with the quant i ty S for flexible than for rigid 

chains, while the direction of the birefringence tends more 

rapidly towards zero for rigid particles. 

ROISERT SIMHA 
' Ber. 70. 1993 (1937). 
2 Helv. Chim. Acta 26, 369 (1943). 

Interpretation of the Internal Viscosity of Chain Mole-

cules, I . W . KUHN AND H . KUHN, Helv. Chim. Acta 29, 

609 (1946).—The previous considerations are extended 

and an expression is derived for the constant B. I t turns 

out to be inversely proportional to the degree of poly-

merization. The proportionality constant is determined by 

the geometry of the chain unit (segment length, position of 

rotation barrier min ima etc.) and by the height of the 

internal rotation barrier. From experimental data on 

viscosity and birefringence the magnitudes of these con-

stants are estimated and employed for a calculation of the 

times necessary for a 100 percent change of the distance 

between chain ends and of the effective rotation barriers. 

"Configuration t imes" of the order of magnitude of 10-3 to 

10-5 sec. are obtained. I t can be seen that they are approxi-

mately of the same order as or smaller than the times 

necessary for a complete rotation of a rigid particle. This 

indicates tha t the actual molecules are not completely 

rigid. The barriers calculated correspond to values around 

10 kcal. mole-1. I t should be kept in mind that these 

numbers are based on experimental information such as 

molecular weights, which may be somewhat uncertain. 

The work briefly reviewed here represents an important 

contribution to the question of the internal flexibility of 

polymer molecules and their behavior in solution. 

ROBERT SIMHA 

Crucible Fai lure in the Induct ion Mel t ing Process. 

ANDREW GEMANT AND JOSEPH STICHER, J. App. Phys. 16, 

661 (1945).—Experience shows that in the course of melt-

ing of metals in crucibles by means of induction heating, 

occasional local overheating of the crucible takes place 

which, in extreme cases, leads to perforation of the latter. 

This local disturbance may occur while the bulk of the 

charge and of the crucible is appreciably below the melt ing 

point of the latter. An explanation of this occurrence is 

presented on the basis that it is essentially a phenomenon 

of thermal instabil ity. Zirconia, a material often used for 

crucibles, has a generally low electrical conductivity, bu t 

the conductivity vs. temperature characteristic is expo-

nential, hence rather steep. A t sufficiently high tempera-

tures the conductivity locally may increase to such magni-

tudes that the heat generated in the charge and in the 

crucibles becomes greater than the heat dissipated. I n 

such a case, the temperature locally rises indefinitely. 

Actually, it is not even necessary that the melting point 

of the zirconia be reached, if the latter only becomes suffi-

ciently plastic so that the fluid charge can cause mechanical 

failure of the crucible. The theory shows that overheating 

becomes more probable with increasing steepness of the 

electrical conductivity vs. temperature characteristic, a 

condition favored by impurities present in the material. 

This circumstance explains why the process develops at a 

certain spot of the crucible. Numerical calculations, indi-

cating the transition from stable to unstable operating 

conditions, are carried out for a small experimental and a 

large industrial furnace. The equations developed show-

how the various operating conditions, particularly the 

frequency of the current in the induction coil, have to be 

selected in order to insure operation in the stable region. 

AUTHOR 'S ABSTRACT 

Structure and Elastic Properties of Synthetic Fibers. 

W . T. ATSBURV, Chern. and Ind. p. 110 (March 1946).— 
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The two extremes of state of synthetic fibers are the 

amorphous and the crystalline states. The properties of 

fibers depend on the conflicting tendencies toward each 

of these extremes. From the experience gained by the 

knowledge of natural fiber-forming, chain-molecules, pro-

duction of synthetic fibers has been directed so that the 

desirable mechanical and elastic properties could be ob-

tained. Perfectly oriented crystallinity is undesirable in 

fibers and means of increasing the mobil ity, other than by 

temperature effects, may be by intra-chain irregularities 

(internal plasticization) or by the incorporation of smaller 

molecules between the chains (external plasticization). 

An illustration of the extreme range of states occurring in 

a single plastic fiber is shown by unstretched and stretched 

polyisobutylene. Here, as wi th most rubbers, the orientable 

structure has a great tendency to disorganize at ordinary 

temperature. Long range elasticity is a manifestation of 

chain folding. Two types of transformation, depending on 

the restoring force active, are evident. The rubbers pass, on 

stretching, from an irregular to a regular state and the 

restoring force is largely entropy. On the other hand, 

elastic proteins pass from one regular state to a second 

regular state and the restoring force in this case is caused 

by internal energy as shown by the components of the 

free energy equation. Usually both restoring forces are 

present in synthetic fibers. However, the restoring force 

due to entropy is much weaker than that due to internal 

energy and the higher loads are borne by the latter. Ny lon 

is a good example of this behavior. The author states that 

the ult imate exact interpretation of the physical properties 

of synthetic fibers depends on the detailed knowledge 

of the atomic arrangement gathered along many lines of 

approach. 

W . W . PENDLETON 

Influence of Method of Deesterification on the Viscosity 

and Acid Behavior of Pectinic Acid Solutions. T. H . 

SCUULTZ, H . LOTZKAR, H . S . OWENS , AND W . D . MACLAY , 

J. Phys. Chem. 49, 554-563 (1945).—Pectins from citrus 

fruits and apples were subjected to deashing and deesteri-

fication treatments under various conditions. The pectinic 

acid was filtered and purified, and the ¿>H adjusted to 

desired values by additions of sodium hydroxide or hydro-

chloric acid, to a range between about 1.5 and 7.5. A 

Beckman pW meter was used for the pW measurements. 

The viscosities were determined on Ostwald-Cannon-

Fenske pipets with an electric timer, a t 25±0.05°C. In 

order to make the aggregation influence nearly constant, 

concentrations were selected which showed viscosities 

relative to water of 3 to 6. The values for relative viscosity 

were plotted against the pW. The curves show a general 

max imum at a pW of 6 while the low methoxyl pectinic 

acids have min ima at a pH of 4. The nature of the catalyst 

used (enzymes, alkali, or acid) influences the shape of the 

curves. (The same is true of temperature and concentra-

tion.) The typical transition from high to low methoxyl 

pectinic acids takes place a t 8 and 6 percent methoxyl 

content enzyme and acid or alkali deesterification, respec-

tively. The authors propose an explanation for the dif-

ferent ways of deesterification behavior obtained by enzy-

matic and acid/alkal i catalyst. 

B . R . ROBERTS 

Correlation of Viscosities of Liquids with Temperatures. 

M . S. TELANO, J. Phys. Chem. 49, 579-82 (1945).—Numer-

ous equations correlating viscosity and temperature are 

known in the literature, bu t apply only to certain l iquids 

and limited temperature ranges. Andrade's equat ion 

v=AeblT (A and b are constants, T is the temperature) 

seems to have a theoretical basis. Bingham and Stookey 

proposed r]/T=a+bT-\ (a and b being constants), a n 

equation, the applications and l imitations of which have 

been discussed in the literature. Batschinski brought 

molecular volume and temperature in correlation in his 

equation l/i j = ( F— W)/c ( F being the specific volume a t a 

given temperature, c and W are constants for each l iquid). 

Sugden computed the relation between density and tem-

perature of a liquid and by substituting his function in 

Batschinski's equation a new correlation of more general 

validity is obtained: 1/»? = w / [ ( l - T r ) 3 l l 0 2 ~ K in which 

m — zero volume divided by B's constant c, Tr is the quo-

tient melt ing temperature divided by critical temperature. 

B y plotting l / v against 1/[(1 - 7>)3'10], straight lines 

were obtained for non-associated liquids at all tempera-

tures. Associated liquids as water and alcohol at lower 

temperatures, show deviations. Diagrams are shown for 

ethyl ether, w-hexane, acetone, chlorobenzene, benzene, 

chloroform, carbon tetrachloride; furthermore for ethyl-

alcohol and water. The author points out that the last 

equation may be used for comput ing viscosity values for 

non-associated liquids a t temperatures not recorded in the 

literature. 

B . R . ROBERTS 

Molecular-Size Distribution of Cross-Linked Polysty-

rene. I . VALYI, A. G . JANSSEN, AND H . MARK (Polytechnic 

Institute of Brooklyn). J. Phys. Chem. 49, 461-71 (1945).— 

For a study of the cross-linking process of polystyrene 

with a stable compound, yielding soluble cross-linked 

products, two new divinyl derivatives, divinyl d iphenyl 

and diisopropenyl diphenyl, were prepared. The latter 

compound proved very stable and was used for bu lk poly-

merization with inhibited monostyrene. B lank polymeri-

zation experiments with monostyrene without cross-linking 

agents were made for comparisons. The catalyst was 

benzoyl peroxide, the concentration of diisopropenyl di-

phenyl was 10 to 1000 parts per mill ion. Samples of 

polymers containing 10, 25, and 100 p.p.m. cross-linking 

agent were dissolved in ethyl methyl ketone (2 percent 

polymer) and fractionally precipitated with methanol . The 

fractions were dissolved in toluene (0.2 to 1.0 percent 

solutions) and their viscosities were measured in an Ost-

wald Viscometer, -nsp/c was plotted against the concentra-

tion c and the intrinsic viscosities were extrapolated. The 

molecular weights of the fractions were calculated from 

the equation 

where [??] is the intrinsic viscosity, K= 1 .0X10 - 4 , a = 0.72. 
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The molecular weights ranged from 40.000 to 750.000 

for the uncross-linked material , a nd u p to 1,600.000 for 

the highest fraction of the product conta in ing 100 p .p .m. 

of diisopropenyl d iphenyl . L igh t scattering measurements 

gave good agreements with the molecular weights com-

puted from viscosity measurements. Molecular weight 

distr ibut ion curves showed that for increasing amoun t s of 

cross-linking agent the weight average DP shifts to larger 

values, the most frequent DP to smaller values a n d the 

distr ibut ion curve flattens out . 

B . R . ROBERTS 

Conductance and Viscosity of Concentrated Solut ions 

of Ca lc ium and Z inc Chlorides. DARWIN J . MEAD AND 

RAYMOND M . FUOSS (Research Laboratory of General 

Electric Company ) , J. Phys. Chem. 49, 480-2 (1945).— 

O n the system CaC l 2 — ZnC l 2 — H 2 0 (concentration varia-

tions between 45.5 percent CaC l 2 —0.0 percent ZnC l 2 a nd 

0.0 percent CaC l 2 —22.6 percent ZnC l 2 ) conductance 

measurements were made in 4-mm diameter U type con-

ductance cells, a nd viscometric measurements on 10-cm 

capillaries (0.5- and 1.0-mm diameter) , sealed to 30-cc 

pipets. The viscometer was calibrated by determining the 

flow t ime for water and f rom the equat ion 

(7? being the viscosity in centipoises, d the density, t the 

t ime of flow, the subscript zero referring to water), the 

viscosities of the solutions were calculated. Replacement 

of C a by Zn causes a very sharp initial decrease in vis-

cosity b u t the conductance does not rise correspondingly. 

The known decrease of equivalent conductance wi th in-

creasing concentration is here so outspoken t ha t the specific 

conductance decreases. One figure and one table show the 

results of the experiments made over a rather wide range 

(viscosities made a t 25°C, conductances a t 25°, 0°, —20°, 

— 40°C) measured a t 1000 cycles, with prel iminary experi-

ments showing independence of frequencies between 500 

and 5000 cycles. 

B . R . ROBERTS 

Relat ionsh ip Between the Velocity of Sound and Other 

Physica l Properties of Liquids. R . T. LAGEMANN AND 

W . S. DUNBAR. J. Phys. Chem. 49, 428-36 (1945) .—The 

known relationship between the density d of a l iquid, its 

molecular weight M, a nd the velocity of sound v, 

vllsM/d = V, 

where V is a constant, was found to have a wider applica-

tion to certain properties of l iquids. V, called by the 

authors the "molecular sound veloci ty" shows for homol-

ogous series a linear relationship wi th molecular refraction, 

parachor, Souders' viscosity constant* ( I ) , van der Waa ls ' 

b, molecular magnet ic rotat ion and critical volume. For 

benzene hydrocarbons, esters of acetic acid, monohydr ic 

alcohols and paraffins, l iterature values of Souders' I 

and the authors ' "molecular sound veloci ty" were plotted 

against each other and showed remarkably linear relation. 

For the thus established linear relation V=A-\-BX, the 

values A and B were evaluated by the method of least 

squares. Relat ions m a y be set up between refractive index, 

viscosity, Verdet's constant , surface tension, and sound 

velocity. 

B . R . ROBERTS 

* Souders found that for numerous liquids the viscosity TJ, density d, 
and a viscosity-density constant m, satisfy the equation log 10 (log 10ij) 
=m-d— 2.9. The constant m. multiplied by the molecular weight is 
called I and describes a constitutive property of each compound. 
(Abstractor's note.) 

Supercooled Su l fur a nd I ts Viscosity. R . FANELLI. 

J. Am. Chem. Soc. 67, 1832-4 (1945) .—Liqu id sulfur m a y 

be supercooled in bu lk to abou t 50°C and in droplets to 

abou t room temperature. Viscosity values for supercooled 

sulfur were determined for the temperature range 80°-

160°C. Viscosity values obta ined by extrapolation of this 

da ta to 50°C are reported. The relationship between the 

fluidity, 1 /v, and the specific vo lume is represented graph-

ically. Based on Batschinski 's emperical relationship, 

which indicates a linear relationship between the fluidity 

and the specific vo lume for a number of non-associated 

liquids, the data tend to confirm the presence of simple 

non-associated molecules in the entire l iquid range re-

ported. The nature of the supercooled l iquid is essentially 

the same as tha t between 115° and abou t 160°. A sketch 

of the viscometer employed is given. 

R . G . FORDYCE 

Temperatures of Zero Conductance and Inf ini te Vis-

cosity of Some Negatively Charged Col loidal Systems. 

S. P. MUSIIRAN AND S. PRAKASH. J. Phys. Chem. 50, 251 

( M a y 1946) .—By means of an Ostwald viscometer the 

changes of viscosity with temperature were investigated 

on the fol lowing negatively charged sols, prepared by the 

authors. Ferric vanadate , ferric molybdate, ferric tung-

state, ferric borate, ferric arsenate, and ferric phosphate. 

The temperatures a t which the sols would have infinite 

viscosities were determined by extrapolation. The actual 

^-values were found from measurements made a t tempera-

tures between 20 and 40°C. By plot t ing I/77 against tem-

perature, curves were obtained which could be extrapolated 

for the temperatures, a t which 1/17 was reduced to zero. 

(The paper gives the figures in tables bu t does not show 

the curves.) The temperatures of infinite viscosity were 

found to —17° to — 28°C for the various sols. By a similar 

method the zero-conductance of these sols was deter-

mined. The values lie between —16° and — 28.5°C. There-

fore the temperatures of zero conductance are very close 

to those of infinite viscosity. 

B . R . ROBERTS 

Tracing Flow in Glass Tank Furnaces. F . L . BISHOP, JR . 

J. Am. Cer. Soc. 28, 308-310 (1945) .—The velocity, direc-

tion, and a m o u n t of surface flow of glass can be determined 

by add ing a small a m o u n t of a rare earth to a definite 

port ion of batch . The flow measurements are calculated 

from the resultant sl ight fluorescence of samples taken a t 

intervals or by the change in transmission. for certain 

wave-lengths of ultraviolet l ight. Sample results are shown 

and discussed. 

J . A . PASK 
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Viscosity Stud ies of System C a 0 - M g 0 - A l 2 0 3 - S i 0 2 : 

I , 40 Percent S i 0 2 . J . S. MACHIN AND D . L . HANNA. 

J . Am. Cer. Soc. 28, 310-16 (1945).—The measurement 

of glass viscosities a t elevated temperatures wi th an oscil-

lat ing cylinder-type viscometer is described. Viscosity da ta 

are presented covering these compositions in the CaO-

Mg0-Al 20 3-Si0 2 system which contain 40 percent S i 0 2 

and which are l iquid a t 1500°C. The pattern of the system 

of isokoms presented indicates t ha t viscosity is closely 

related to the ratio of basic to acidic components. Theoret-

ical aspects of the var iat ion of viscosity wi th composit ion 

in silicate-aluminate systems are discussed in terms of 

silica-alumina polymers. 

J . A . PASK 

Si l icones: New Silica-Based Plastics of Interest to the 

Ceramic Industry . S. L . BASP, J . F . HYDE, AND R . R . 

M C G R E G O R . J . Am. Cer. Soc. 29 , 66-70 ( 1 9 4 6 ) . — T h e 

au thor describes how silicones are formed and the proper-

ties and some of the uses of silicone products: l iquid 

silicones, silicone greases, ignit ion sealing compounds, sili-

cone resins, varnishes, and rubber. Silicones derive m a n y 

of their most useful properties from the inorganic nature 

of silicon-to-oxygen l inks which they possess in common 

wi th glass and mineral silicates. They derive plasticity, 

solubility, a nd water repellency from the organic radicals 

at tached to their basic structures. The chemical nature of 

silicon in combinat ion wi th oxygen permits the develop-

men t of a variety of silicone compounds in various physical 

forms ranging f rom fluids through gels and resins to elastic 

materials. Because of their ease of appl icat ion, their general 

heat stabil ity, a nd chemical inertness, they are natura l 

complements to ceramic bodies in many appl icat ions. 

They are already proving their usefulness with these 

materials in the product ion of new types of electrical 

insulat ion, in the surface treatment of glass and ceramic 

products, and as auxil iary dielectrics for use w i th ceramic 

insulat ing forms. 

J . A . PASK 

Study of Several Groups of Organ ic B inders unde r 

Low Pressure Extrus ion. C . C. TREISCHEL AND E . W . 

EMRICH. / . Am. Cer. Soc. 29, 129-132 (1946) .—Thir ty 

different organic binders, including (1) flours, starches 

(both short and long chain) , (2) gums, (3) alcohols and 

cellulose derivatives, (4) weed extracts, and (5) alginates, 

were added to a talc-water system and the mixtures were 

extruded a t low pressures through a deairing extruder. 

D a t a are presented on wet strength, water retention dur ing 

extrusion, extrusion characteristics, drying shrinkage, 

water of plasticity, days required to air dry, warpage, dry 

modulus of rupture, hardness, and migrat ion of binder. 

The data presented show no one outstanding mater ia l . 

Considered as groups the best possibilities are among the 

gums, alginates, and alcohols. 

J . A . PASK 
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