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RHEOLOGY PROGRESS ABSTRACTS 
APPARATUS AND METHODS 

V I S C O S I T Y M E A S U R E M E N T : M A S T E R V I S C O M E T E R S . 

M. H. CANNON, Ind. Eng. Chern., Anal. Ed., 16 , 7 0 8 -10 ( 1 9 4 4 ) . 

T h e construction and operation of two types of master viscometers are 
described which a re designed for accurately calibrating the various types of 
routine viscometers now in extensive use. Since some fluids change in viscosity 
with age, the master ins t ruments should be. employed to check the s t anda rd 
fluids two or three t imes per year . T h e opaque- type master Ls useful in han-
dling very da rk or opaque liquids. B.I.P.C. 

D E T E R M I N A T I O N O F Y O U N G ' S M O D U L U S O F E L A S T I C I T Y F O R 
F I R E R S AND F I L M S BY S O U N D V E L O C I T Y M E A S U R E M E N T S . 
j. w. BALLOU and s. SILVERMAN, Textile Research, 14, 282-92 (1944). 

A new method for determining the elasticity of fibers and films is de-
scribed. Sound waves are passed through the material and cause it to go 
through rapid s tretching and recovery as it vibrates . Measurement of the 
velocity of sound through the tes t mater ia l—the densi ty of which is known— 
makes possible the exact calculation of the elastic modulus ; it is character is t ic 
of a dynamic, essentially adiabat ic , high-loading rate, short-period measure-
ment , since a sound frequency of approximately 10,000 cycles per second is 
used. Typical results a re shown in a number of curves to i l lustrate applica-
tions of the method. B.I.P.C. 

P A R T I C L E S I Z E A N A L Y S I S . 

EDMUND N. HARVEY, JR., Interchem. Rev., 3 , N o . 3 , 5 9 - 7 0 (1944) . 

The principles of size dis t r ibut ion, methods of measuring particle size 
and related industr ia l applications are discussed. 8 references. B.I.P.C. 

M E A S U R E M E N T O F T H E M O D U L U S O F R I G I D I T Y O F S O L I D 
A N D L I Q U I D B O D I E S . 

M. o. KORNFELD, J. Expll. Theorel. Phys. U.S.S.R., 13, 116 (1943). 

A modification of the method of Stefan, Sitzber. Akad. W7.s'.v. Wien, 
57, 697 (1868), for determining the elastic constants of amorphous materials is 
used. A shor t cylinder of the material unde r investigation is mounted on top 
of a long vertical cylinder of glass or quar tz , and the sys tem is subjected to tor-
sional vibrations. F r o m the characterist ic frequencies of the lower cylinder 
alone and of the compound system, and the logarithmic decrement of damping 
the modulus of r igidi ty of the upper cylinder and the phase angle between 
stress and strain can be calculated. I n one type of appara tus , used f rom 103 

to 2 X 10* cycles per sec., a glass rod is vibrated torsionally b y an electro-
magnetic force. A thin piece of so f t iron wire, cemented on the rod, lies be-
tween the poles of a horseshoe magnet carrying coils which are excited by an 
oscillator connected through a 10-watt amplifier. T h e ampl i tude of vibrat ion 
is gaged by the width of blurr ing of an image of an incandescent filament which 
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is reflected b y a mirror a t tached to t h e rod. In a second type of appara tus 
used f rom 2 X 10* to 10« cycles per sec., a quar tz rod is v ibra ted torsionally 
b y a piezoelectric force. T h e lateral surface of the rod is provided with four 
deposited plat inum electrodes a t angles of 45° with the optic axis, while the 
electric axis is parallel to the axis of the rod. I t is c lamped b y four bronze 
springs which also serve as electrical contacts ; each opposite pair is connected 
to a pole of the oscillator. T h e characterist ic frequencies and damping are 
determined according to Dye, Proa. Phys. Soc., London, 38, 399 (1926), and 
Vigoureux, Quartz Oscillators and Resonators, London, 1931. In each case, the 
vibrat ion characteristics of t h e basic (glass or quar tz) rod alone are first de ter -
mined, and then the material under investigation is mounted on the rod a n d 
the measurements are repeated. T h e method is said to be applicable even to 
very so f t materials, which can be supported by a th in cylindrical shell of paper 
or a luminum mounted on the basic rod. j . „ F E R R Y 

CHRYSLER RUBBER INJECTION MOLDING MACHINE. 
J. v . HKNDRICK a n d D. F. ERASER, Rubber Age (N. Y.), 56 , 3 ( D e c e m b e r , 1944) . 

The four basic methods b y which rubber and plastic materials may be 
molded are described and the applications of each are briefly discussed. A 
new injection molding machine is described in which the conventional cylinder 
and plunger driving mechanism is replaced b y a screw type. Since the injector 
can be operated continuously, the size of the pa r t s to be m a d e is not l imited by 
its capacity, as is the case with the conventional machine. The new machine 
is designed so t h a t it may be operated on an au tomat ic cycle, with all operations 
f rom t h e initial closing of the empty mold to its opening for removal of the 
produc t controlled by the machine. I t is said tha t the great pressure developed 
in this process results in a denser p roduc t having be t te r physical propert ies 
than that obtained by conventional molding methods . I t is also s ta ted t h a t 
scrap resulting f r o m molding defects is greatly reduced and t h a t the high injec-
t ion pressures ensure that even the driest s tocks will knit . R. H. KELSEY 

SEAM WELDING OF PLASTICS. 
w. c. E. BARNES, Brit. Plastics, 16, 565 (1944). 

T h e author describes a seam welding appara tus which m a y be re-
ferred to as a "high-frequency sewing machine." A working f requency of 50 
megacycles is used and the operation is carried on in a manner similar to ordi-
nary sewing, except t h a t needle and bobbin are replaced by two rollers, one of 
which remains a t ground potential while the other carries the high-frequency-
al ternat ing potential . T h e rollers are arranged in such a way t h a t danger of 
shock to the operator is eliminated. Welding speeds and operating power can 
be varied. Sheet thicknesses between 0.006 and 0.020 inch m a y be accom-
modated . The chief advantages of the machine lie in the s t rength and mois-
ture t ightness of the seam. I ts scope is claimed to be unlimited in the manu-
f a c t u r e of w a t e r p r o o f g a r m e n t s . DAVID TELFAIR 
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THERMO-ELASTIC FORMING OF LAMINATES. 
w. i. BEACH, Modem Plastics, 22, 132-5, 206, 208 (1944). 

T h e author discusses the factors influencing the handl ing and forming 
characteristics of fully cured thermosett ing laminates, the postforming process 
resembling t h a t of metal forming to a certain extent. T h e present method of 
softening and subsequent shaping contradicts the generalization t h a t thermo-
setting products , when properly cured, are not subject to reshaping influences. 
T h e au thor s ta tes tha t improperly cured ( that is, undercured) laminates tend 
to produce inferior formed par ts and t h a t the use of such material should be 
avoided. Thermoset t ing laminates are susceptible to heat-deforming forces 
throughout their entire useful range. Overcured laminates are capable of 
good performance, apa r t f rom an increasing tendency toward brittleness; they 
are also somewhat restricted to larger bend radii and generous curvcd shapes. 
Fas t curing resins of the phenol or cresol type are usually limited to four or five 
consecutive deforming operations wi thout creating surface crazing of the resin 
or rup tu re of the fabric . Cresylic acid mixtures, on the other hand , tend to 
re-form m a n y more t imes before the results become erratic and unpredictable. 
T h e importance of a careful selection of the filler material is s tressed, with 
part icular reference to the superiority of material used on the bias over t h a t cut 
parallel to the weave. Mater ia l s t re tched on the bias elongates more t han 
twice as much as when pulled in the crosswise or lengthwise direction. In the 
first case, the elongation results from the deformat ion of the weave; in the 
second, it is achieved by lengthening the individual threads. In conclusion, the 
general behavior and adaptabi l i ty of laminates to forming techniques and tools 
is d i s c u s s e d . B.I.P.C. 

WATER VAPOR PERMEABILITY OF ORGANIC FILMS. 
PAUL M. DOTY, WM. TI. AIKEN, a n d HERMAN MARK, Iiid. Eng. Chem., Anal. Ed 1 6 . 
686-90 (1944). 

An appara tus for a rapid, precise, and reproducible determinat ion of 
water-vapor permeabil i ty is described. I t seems t h a t two factors, diffusion 
velocity and solubility, together determine the vapor permeabi l i ty of a film. 
Both can be derived f rom the measurements. Equat ions based on the validity 
of Fick 's law were tested with commercial films of low permeabili ty. The de-
pendence of permeability on thickness, vapor pressure, a n d tempera ture was 
s tudied. On the basis of measurements of a number of films, a discussion of 
the process of permeation is presented. 16 references. B.T.P.C. 

A BALL IMPACT TESTER FOR PLASTICS. 
CHARLES R. STOCK, A.S.T.M. Bull., No. 130, 21-6 (October, 1944). 

T h e recognized defects associated with impact s t rength tests of plas-
tics where the test ing machine has available much more energy than a required 
minimum to produce f rac ture has resulted in efforts by various investigators to 
develop methods not subject to the sometimes large errors resulting f rom this 
condition. An appara tus is described which makes use of a set of steel balls 
of graded weights, f rom which may be selected one which, a f te r gravitat ional 
acceleration down inclined rails, s tr ikes a test specimen horizontally and uti-
lizes all, or a lmost all, of its kinetic energy in f rac tur ing the specimen. T h e 
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construction, operation, and calibration of the appara tus are described, as well 
as the sources, reduction, and calculation of the magni tudes of several errors, 
both inherent and experimental. D a t a are given for several types of thermo-
set t ing molded plastics, compar ing results obtained b y the A.S.T.M. tentat ive 
me thods of test for impact resistance of plastics and electrical insulating ma-
terials as well as by the "ski-bal l" method, and pointing out discrepancies in 
magni tude of the values obtained. Other da ta i l lustrate the lower dispersion 
of results as well as the improved sensitivity obtainable with the latter method. 

B.T.P .C. 

P H Y S I C S I N T H E S E R V I C E O F S O U T H E R N A G R I C U L T U R E . 

S O U T H E R N R E G I O N A I . B E S E A R C H L A B O R A T O R Y , N e w O r l e a n s , L a . , J . Applied 
Phys., 15, 629-41 (1944). 

The research work of the Southern Regional Laboratory is organized 
under seven divisions, three of which are devoted to problems related to cotton 
lint and cotton fabrics, one to investigations on cottonseed and peanuts, and 
one to sweet pota to products , whereas the last two divisions are more general 
in scope, the one dealing with analytical labora tory techniques, and the other 
with the development of promising processes a t the pilot p lant stage. In the 
present article, a survey is given of those methods of observation and measure-
ment to which physics has contr ibuted in a well-defined and prominent role. 
They include textile testing, cot ton fiber research, testing of textile finishes, 
physical methods of analysis (spectroscopy, spectrophotometry, and x-ray dif-
fraction), the determination of thermal and the rmodynamic properties, applica-
tions of viscometry, the testing of rubber and protein adhesives, etc. Several 
i l lustrations are included. R T p r 

S T E R E O S C O P Y W I T H T H E E L E C T R O N M I C R O S C O P E . 
L. MARTON, J. Applied Phys., 15, 726-7 (1944); cf. B.T.P.C., 14, 321. 

Wi th reference to the article by Heidenreich and Mathcson—in which 
the need is pointed out for a universal s tage which allows tilting of the object 
a t a n y desired angle f rom an external source—the author describes such a uni-
versal s tage developed in connection with the Stanford electron microscope. 
Detai ls of the microscope will be published in a separate paper. R.I.P.C. 

T H E D E V E L O P M E N T O F E L E C T R O N M I C R O S C O P Y AND I T S 
R E L A T I O N S H I P T O C O L L O I D C H E M I S T R Y . 

E. RIISKA, K olio id-Z., 107, 2-16 (April, 1944). (Tn German.) 

T h e author reviews the development of electron microscopy and of 
transmission electron microscopes, giving 35 annota ted l i terature references. 
T h e article is wri t ten f rom the angle of t h e relationship of electron microscopy 
to colloid chemistry; a bibliography of 134 references is included, representing a 
compilation of electron-microscopical researches in the colloid field which have 
a p p e a r e d u p to t h e e n d of 1943. R.I.P.C. 
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CELLULOSE 
V I S C O S I T Y AND M O L E C U L A R W E I G H T . I I I . T H E H E T E R O -
G E N E I T Y C O E F F I C I E N T . 

s. COPPICK, Paper Trade J., 119, 36-42 (Dec. 28, 1944). 

Wood pulps are known Lo he very heterogeneous as regards bo th the 
species and chain length of the component polysaccharides. This nonuni-
formi ty leads to divergence f rom both the theoretical and empirical relation-
ships between viscosity, concentration, and infinite dilution funct ions which 
appear to be valid for more uniform preparations. This a d d s fur ther compli-
cations to viscometric methods for the determinat ion of the average molecular 
weight of commercial wood pulp cellulose. The divergence is followed during 
sulfate pulping. T h e results indicate t h a t the distribution of chain length 
changes dur ing pulping in such a manner as to give viscosity relationships 
similar to those obtained for blends of a number of pulps. These results con-
firm the "equalizing" effect of pulping which has been reported by others . 
Since most commercial pulps m a y be considered as blends of various propor-
tions of raw and well-cooked fibers, these factors arc always present and cannot 
be neglected in the interpretat ion of viscosity da ta . T h e results indicate t h a t 
the relationship between viscosity, concentration, and molecular weight m u s t 
contain a "heterogeneity coefficient." This quan t i ty is worked out for various 
degrees of sulfate pulping, and the da t a indicate t h a t its value is un i ty solely for 
well-blended, thoroughly cooked or purified pulps. However , with raw cooks, 
the "heterogeneity coefficient" increases to such an extent as to make viscosity 
interpretat ions very inaccurate if the heterogeneity effect is neglected. 

R. M . L E V Y 

A N D M O L E C U L A R W E I G H T . IV. A C I D A N D B A S I C 
IVlHil H O D o . 

s. COPPICK, Paper Trade J., 120, 37-40 (Jan. 4, 1945). 

A comparat ive s tudy is m a d e of the various methods for determining 
the solution viscosity of wood pulps. These include cuprammoniurn, cupri-
etbylened¡amine, and n i t ra te viscosities. T h e molecular magni tude of wood 
polysaccharide is evaluated f rom the various solution viscosity da ta determined 
a t various stages dur ing the purification of wood cellulose. T h e results indicate 
that n i t ra te viscosities are much more reliable t han either of the basic methods 
for celluloses containing residual lignin. Noncellulosic cncrus tants interfere 
with the solution of the polysaccharide to such an extent as to produce an en-
tirely erroneous picture of the degradation which occurs dur ing the purification 
of wood cellulose. By suitable calibration the n i t ra te method for determining 
t h e degree of pol y merization may be brought into agreement wi th the T A P P I 
s t anda rd cuprammoniurn method. R< M U i V Y 

T H E O P T I C A L A N I S O T R O P Y O F C E L L U L O S E F I L M . 

ROBERT c . GRAY, J. Soc. CJiem. Ind., 6 3 , 2 4 1 - 5 ( 1 9 4 4 ) . 

T h e birefringence of cellulose film (cellophane, etc.) is found lo be 
influenced by the pressure in the viscose a t the moment of extrusion, by the 
ra te of coagulation, and b y the machine direction forces and the t ransverse 
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frictional forces exerted on the film during the casting process; the relative 
re ta rda t ion is unaffected by change of water contents, bu t since increase of 
water content causes increase of thickness, it causes a corresponding reduction 
in birefringence. T h e birefringence has a minimum value a t the middle of 
the web and rises toward the selvedges. For the same grade of film, the ten-
sile s t rength in the machine direction or in the t ransverse direction is greater, 
when the birefringence is greater. Stress in the machine direction can increase 
the permanent birefringence by 50%. Stress in the t ransverse direction can 
reduce the permanent birefringence to zero, and can reverse its sign; the final 
birefringence may be numerically as great as the initial birefringence. All 
commercial dyed cellulose films are dichroic, the effect being most pro-
nounced in the chocolates and mauves. 29 references. B.I.P.C. 

T H E S T U D Y O F C E L L U L O S E F I B E R S . VI I . T H E P H Y S I C A L 
S T R U C T U R E O F F I B E R S . 

K. LAUHR, K olio id-Z., 107, 93-103 (May , 1944). (In German.) 

T h e article, which is mostly speculative, deals part icularly with the 
dry and wet s trength of nat ive cellulose and cellulose hyd ra t e fibers (including 
mercerized cotton fibers) measured in water and organic liquids. An explana-
tion for the different behavior of the various types of fibers toward different 
liquids of immersion is a t tempted on the basis of two assumptions. (1) T h e 
native cellulose fiber is conceived as being built up of spiral r ibbons composed 
of lamellas, representing the crystalline portions of the fiber, with the amor-
phous portions in between the spiral ribbons, the lamellas being composed of 
fibrils which run parallel to the fiber axis. In contrast , cellulose hyd ra t e 
fibers are pictured as lacking the spiral-ribbon arrangement , the crystalline 
and amorphous portions being arranged at random. (2) Hermans ' /3-gluco-
pyranose model (cj. B.I.P.C., 13, 42!!), in which the hydroxyl groups are located 
on one side of a plane, a n d believed to be projected parallel to the fiber axis, 
through the anhydroglucosc ring, whereas the hydrogen a toms are located on 
the other side of the plane. In their behavior toward water and organic 
liquids, distinction is thus m a d e between hydrophilic planes (hydroxyl groups) 
and hydrophobic and lyophilic planes (C-H groups). Since the main forces 
which are effective as latt ice energy ("forces of orientat ion") are produced by 
oppositely located hydroxyl groups, it is probable t h a t the ring planes with the 
C-H groups lie on the outer surfaces of the spiral r ibbons ("forces of dispersion"). 
I t is suggested that , on the immersion of the fiber in water, the water molecules 
combine only with those hydroxyl groups which are located in the amorphous 
portions of the fiber, whereas organic liquids are adsorbed on the lyophilic 
planes. T h e difference in wet-strength retention between nat ive cellulose and 
cellulose hydra te fibers is explained by the assumption t h a t the surfaces of the 
crystalline portions of native cellulose fibers are hydrophobic, whereas those of 
the cellulose hydra te fibers are hydrophilic. Thus , the tensile s trength and 
elongation of the cot ton fiber are retained or even increased in the water-wet 
state, bu t decrease in benzene, pyridine, and glacial acetic acid. In contrast , 
the tensile s trength of cellulose hydra te fibers increases in glacial acetic acid 
bu t the elongation decreases. Mercerized cellulose (prepared with or wi thout 
tension) shows a behavior toward water and organic liquids which is more 
similar to t h a t of cotton than to tha t of the cellulose hydra te fibers. Freezing 
of wet cellulose fibers a t about —150°C. causes no loss in tensile s t rength for 
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cotton; however, staple fiber loses between 10 and 40%. Both fibers show an 
increase in elongation. The swelling ability or the frozen cotton fiber increases 
while t ha t of the staple fiber decreases. These results are interpreted lo show 
that , ni the case of the cotton fiber, freezing results only in a loosening up of 
the physical s t ructure , whereas in the case of the staple fiber, p r imary valences 
are also ruptured . Strength, elongation, and swelling of mercerized cotton re-
mam practically unchanged af ter freezing, whereas formaldehyde-treated 
staple fiber shows similar losses as ordinary staple fiber, with the exception of 
the swelling ability, which increases. Freezing of the various types of fibers in 
air-dry condition produces similar results, bu t to a considerably smaller extent. 
23 references. 

ELASTICITY O F A CRYSTAL AS DEPENDENT ON TEMPERATURE. 

M. o. KORNFELD and p. SHESTIKHIN, Compt. rend. acad. sci. U.R.S.S., 36, 52 (1942). 

The rigidities of ice, tin, and stearin were studied at different tem-
peratures with the appara tus described in a preceding abst ract . In each case 
the modulus of rigidity diminishes with increasing temperature , and, for 
stearin, there is an enormous d rop as the melting point is approached. Repre-
sentative values are as follows: fee: 88°K., 1.68 X 10'° dynes per sq cm • 
273.0°, 1.14 X 1010. T in : 103°, 22.5 X 10»; 503°, 2.55 X 10'«. Stearin-
88°, 0.79 X 10ll); 313°, 0.20 X 10"'; 323°, 0.005 X 10'«. j D F E R R Y 

A N D KHEOCHORS O F ALDEHYDES, NITRILES AND 
OF SECONDARY AND TERTIARY AMINES. 
J . N. F R I E N D a n d w . D. H A R G R E A V E S , Phil. May., 3 5 , 6 1 9 - 3 1 ( 1 9 4 4 ) . 

Data are given for viscosities of 15 amines, 9 nitriles and 6 aldehydes 
up to their respective boiling points. The da ta are tested against a rheochor 
previously reported (Phil. May., 34, 643, 1943). R = M(103

5J)'/8(D + 2d), 
where M = mol. wt„ D = density or liquid, d = density of vapor and r, = 
viscosity. The following values are given for R as determined in this and in 
the previous research: 

12.8 CI 97 
H i n C - H ) 5 . 5 N H , 20 6 
H (in O—H) 10 .0 N I L J J J : ¡ 3 £ 
0 < e t h e r i c 10.0 CN 33 0 

0 / k e t o n i c 13 2 r M 0 ,, " . V ' ,V , 1 3 6 

, J L , 0 C3H ;„ a t tached to alkyls 100 7 
Covalent bond. _ 0 at tached to others . . . . 102 7 
Coordinate bond ( - 0 . 4 ) Sa td . 6-member ring 5 . 6 

Numerous references. s Z E R F O S S 

T E M ™ I T L T U R E U L U S ° F ' I Q L I U S A N D I T S DEPENDENCE ON 
M. O. KORNFELD, Compt. rend. acad. sci. U.R.S.S., 38, 298 (194,3). 

The rigidity of rosin was s tudied with the apparatus 'previously de-
scribed. Taking the ratio of stress to s train as Geff, the rigidity G and vis-

35 

LIQUIDS 



cosity v arc given by G = Ge f f /cos 6, v = GeS,/u sin 9 where 6 is the phase angle 
between stress and strain and co is the angular frequency. T h e value of G 
decreases with increasing tempera tu re and falls off rapidly as the melting point 
is approached. Representat ive values: 1.2 X 1.010 dynes per sq. cm. at 0°C., 
0.2 X 1010 a t 60 °C. T h e logarithm of?? is approximately a linear function of 
the tempera ture ; values of v calculated f rom the vibration measurements 
agree with those measured in a rotat ion viscometer. I t is concluded that the 
elastic behavior of rosin is described b y the Maxwell relationship with only one 
relaxation t ime. J. D. FERRY 

LUBRICATION 
A C T I O N O F « . - P R I M A R Y A L C O H O L S AS M E T A L C U T T I N G 
F L U I D S — A L T E R N A T I N G P R O P E R T I E S W I T H C H A I N L E N G T H . 

MILTOX c . SHAW, J. Am. Chem. Sac.. 6 6 , 2057 (1944) . 

I t has been found t h a t there is an al ternat ion in the cut t ing force re-
quired to r emove chips f rom a luminum blocks a t low cutt ing speed when the 
cutt ing fluids are successively normal, pr imary , monohydr ic alcohols. A higher 
cut t ing force is required for alcohols having an even number of carbon atoms. 

METALS 
T H E D E P E N D E N C E ON S T R E S S O F T H E D A M P I N G C A P A C I T Y 
O F A L L O Y S . 

A N D R E W G E M A N T , Mech. Eng., 6 7 , 3 3 ( 1 9 4 5 ) . 

This paper is concerned with the problem of establishing whether 
alloys exist which have a low damping capacity at low stresses bu t a consider-
ably higher damping at high stresses and , if so, wha t type of alloying favors 
such a characteristic. This is impor t an t f rom the s tandpoin t of reduction of 
unwanted vibration in airplane propellers, s team turbines, internal combustion 
engines, and other rotat ing or reciprocating equipment . An analysis is carried 
out on the basis of a correlation between damping capaci ty and creep charac-
teristics, bo th being related to certain components of the flow resistance of the 
material . On this basis, experimental da t a in the l i terature on both creep and 
damping of alloys arc analyzed, the results being presented in the form of tables 
and curves. T h e conclusion is t h a t alloys of the desired damping characteris-
tics do exist and t h a t certain alloying elements, silicon and nickel in part icular , 
appear to impar l this characterist ic to both ferrous and nonferrous metals . 
The influence of alloying elements upon the stress dependence of damping is 
explained physically, applying Eyring 's flow theory to this case. 

A U T H O R ' S A B S T R A C T 

POLYMERS 
E F F E C T O F C H E M I C A L S T R U C T U R E ON P H Y S I C A L P R O P E R T I E S 
O F S Y N T H E T I C P L A S T I C S . 

w. o. BAKER, Bell Lab. Record, 22, 637 (1944). 

A series of x-ray studies of various polyester and polyamide fibers is 
described. Both the physical properties and x-ray diagrams are shown to 
change markedly when the polyethylene chain is modified chemically by the 
introduction of a t t rac t ive centers such as the C = Q group, and N H group. 
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Also, the degree of order of the molecular a r rangement as influenced by quick 
cooling or annealing is shown to be of importance. T o quote the au thor : 
"The re are two s t ructura l factors tha t determine the useful properties of plas-
tics : Firs t , the concentration or f requency of occurrence along the chain mole-
cules of s t rong a t t rac t ive centers, which m a y be regulated by chemical com-
position. Secondly, the degree of order of the molecules in these layers which 
m a y be modified b y hea t t r ea tment , by added agents such as plasticizers, or by 
the introduct ion of side groups in the molecule." DAVID TELFAIR 

PROTEINS 
S I Z E D I S T R I B U T I O N I N G E L A T I N S O L U T I O N S . 

G. SCATCHABD, J . L. O X C L E Y , J . W . W I L L I A M S , a n d A. B R O W N , J . Am. Chem 
Soc., 66, 1980-81 (1944). 

T h e size distr ibutions of gelatins of different degrees of degradat ion 
were s tudied experimentally. The following picture of the degradation process 
was der ived: "Collagen consists of long chains of polypeptide residues. T h e 
bonds between these residues arc usually hydrolyzed a t abou t the same rate, 
b u t the re are a very few bonds equally spaced along the chain which hydrolyze 
very much more rapidly. In the preparat ion of gelatin, nearly all the more 
reactive bonds and a small fraction of the less reactive bonds are hydrolyzed. 
The degradat ion of gelatin consists largely in the hydrolysis of the less reactive 
pept ide bonds. There is t hus an ideal paren t undegraded gelatin molecule, 
which is the length of chain between two reactive bonds . Real gelatin con-
sists of a mixture of such molecules with the products of their degradat ion, 
which include every possible pept ide f rom single amino acids to chains contain-
ing only one less residue than the parent molecule." T. ALFREY 

SUSPENSIONS 
V I S C O S I T Y AND R I G I D I T Y O F S T R U C T U R A L S U S P E N S I O N S . 
P A U L s . ROLLER a n d . c . K E R B Y STODDARD, J . Phys. Chem., 4 8 , 4 1 0 - 2 5 ( 1 9 4 4 ) . 

T h e authors analyze the phenomena of r igidi ty and viscous flow in 
s t ructura l suspensions using da t a obtained on bentoni tc suspensions and da ta 
f rom the li terature. They t race the flow behavior f rom the s t a t e of rest to the 
s ta te of complete breakdown of the rigid s t ruc tu re where the viscosity becomes 
constant . A t zero ra te of shear, the shear stress for s t ruc tura l suspensions is 
shown to be zero theoretically as well as experimentally. Measurement of the 
breaking s t rength of a s t ructura l suspension cannot be measured by using r a t e 
of shear as the variable bu t can be measured with the angular displacement as 
the variable. A t zero ra te of shear the viscosity is infinite. T h e existence of 
s t ructural suspensions is wide and may be found in quite dilute suspensions. 

C. K. BUMP 

R H E O L O G I C A L I N V E S T I G A T I O N S O F C O N C E N T R A T E D S U S P E N -
S I O N S W I T H S P E C I A L C O N S I D E R A T I O N O F T H E I R U S E IN T H E 
M A N U F A C T U R E O F C O A T E D P A P E R . 

XI. E K R R I N G , s . B R O E S E , a n d H. B A U E R , Kolloid-Beihefte, 5 4 , 3 6 5 - 4 3 4 
(March 31, 1943). (In German.) 

T h e rheological behavior of suspensions of blanc fixe (barium sulfate), 
sat in white (sodium aluminate, calcium sulfate, and calcium oxide), and 
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kaolin with various s ta rch prepara t ions , casein, s o d i u m polyacryla tc , and 
bentoni te was s tud ied by the use of a modified Coue t t e ro ta t ional (torsion) 
viscometer, an Ostwald-Auerbach overflow viscometer, and an Auerbach v ibra-
t ion viscometer . b x p c 

RATE OF SEDIMENTATION; CONCENTRATED FLOCCULATED 
SUSPENSIONS O F POWDERS. 
HAROLD H. STETNOUR, hid. Eng. Chem., 36 , 9 0 1 - 7 ( 1 9 4 4 ) ; c f . B.I.P.O.. 15 . 68. 

Rate s of sed imenta t ion a r e r epor t ed for concen t ra ted flocculated sus-
pensions of var ious finely divided solids, including microscopic glass spheres. 
M o s t of these solids were tes ted a t more t h a n one fineness. E a c h powder 
embraced a wide range of par t ic le sizes a n d was tes ted a t a series of concentra-
tions. A ra te equat ion previously found appl icable t o f locculated suspensions 
of approx imate ly uniform-size e m e r y part icles was , in general, suppor ted by 
the new da t a . T h e equa t ion is shown to be compat ib le with Powers ' equat ion 
for por t l and cement pas tes . 14 references. B.T.P.C. 

THEORY 
STRUCTURE OF COPOLYMERS. II . 
F R E D E R I C K T . WALT.. ,J. Am. Chem. Soc., 6 6 , 2 0 5 0 ( 1 9 4 4 ) . 

A theoretical analysis of some of t h e implicat ions of the cu r ren t ly 
accepted t h e o r y of vinyl copolymerizat ion. T h e au tho r recognizes four dis-
t inc t propagat ion processes: 

(1) A monomer of t y p e A adding to an ac t ive chain-end of t y p e A. 
(2) A monomer of type A add ing to an act ive chain-end of t y p e B. 
(3) A monomer of type B add ing to an act ive chain-end of type A. 
(4) A monomer of t y p e B adding to an act ive chain-end of type B. 

T h e chemical s t r u c t u r e of the copolymer is de te rmined by t h e re la t ive ra tes of 
these four compet ing reactions. T h e significant quant i t ies a re the two ra t ios 
a- and p, where a = ki/ks and p = k,/k2. Ma thema t i ca l expressions are a d -
vanced for the composit ion of t h e copolymer as a funct ion of monomer com-
position, etc . Graphs of these func t ions for var ious special cases—special 
values of o- and p—are presented . A novel f ea tu re of this p a p e r is t h e s t r ik ing 
analogy m a d e between a copolymerizat ion reaction a n d the disti l lation of a 
b i n a r y liquid mixture . Al though in general the chemical composit ion of the 
copolymer will n o t be identical with t h a t of t h e monomer , t he re will be special 
pairs of monomers which obey " t h e c o u n t e r p a r t of Raou l t ' s law," a n d o thers 
which fo rm "azeo t rop ic" copolymers . T h e analogy between "azeotropic co-
polymer iza t ion" and azeotropic disti l lation is discussed par t icu lar ly t ho r -
o u g h l y . T. ALFREY 

POLYMERIZATION; A GREAT FIELD OF CHEMISTRY AHEAD. 
G. s. WHITBY, Chem. Eng. News, 22, 1570-75, 1612 (Sept . 25, 1944). 

T h e n u m b e r of high molecular types in n a t u r e is small , cellulose, p ro-
teins, a n d rubbe r being t h e mos t i m p o r t a n t na tu ra l ly occurr ing macromolecular 
organic materials . A much wider va r i e ty of types can be m a d e synthet ica l ly 
by polymerizat ion, either addi t ion or condensat ion polymerizat ion. T h e 

38 



principles of bo th reactions are explained and i l lus t ra ted by examples. T h e 
solubil i ty of polymers , their electrical propert ies , the significance of the degree 
of polymerizat ion, and the deve lopment of useful der iva t ives f rom syn the t i c 
polymers with propert ies di f ferent f rom the s t a r t i ng mater ia ls are discussed. 
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