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If you have any liquid-solids or solid- 
solid blending requirements, consider 
the P-K Liquid-Solids Blender. It's a 
fast, efficient and extremely versatile 
laboratory tool. With it, you'll find most 
blending,operations can be accom- 
plished in 1 to 5 minutes, achieving a 
uniformity not attainable with other 
types of mixing equipment. 
3 Different Blending Actions 
Gentle Precision Blending. Unique 
"Twin-Shell" tumbling action will not 
cause attrition of even the most delicate 
crystals. 
Intensive Mixing of Hard-to-Blend Dry 
Solids. Exclusive "rabbit ear" dispersion 
blades on rapidly revolving bar break 
up agglomerates. 
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blends, uniformly, liquids of any viscos- 
ity with dry solids, (Blends from ?% 
liquids by weight to whatever percent- 
age solids can absorb and still remain 
a solid.) Liquid is introduced into hol- 
low shaft of revolving bar by gravity 
or pump. Then, fung outward from dis- 
persion discs into the tumbling mass of 
dry materials. 

P-K Liquid Solids Laboratory Blend- 
ers are available in 8- and 16-qt. capaci- 
ties, in transparent lucite or stainless 
steel. For complete technical informa- 
tion and prices, write to P-K's Chemical 
and Process Equipment Division, 1011 
Hanson St., East Stroudsburg, Penna. 
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and cardiopulmonary responses. Once 

again it was emphasized that the 2- to 
5-month period may well be a transi- 
tional period between the neonatal and 
the more mature infant response, and 
that this possibility merits a great deal 
more study. 

The conference brought together for 
the first time a variety of individuals 
interested directly or indirectly in the 
problem. The interchange revealed, as 
I have indicated, a number of gaps in 
basic information concerning infant de- 
velopment. One is startled to find 
that the number of infants who die of 
sudden-death syndrome is comparable 
in order of magnitude to the number 
of adults who die from carcinoma of 
the lung. Despite this fact, the epidemi- 
ological information is miniscule in 
comparison to that on carcinoma of the 
lung. The questions raised by the con- 
ference should provide a stimulus for 
more comprehensive and detailed stud- 
ies of the areas indicated, including co- 
operative investigations on the epidemi- 
ology in this and other countries. 
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Pediatrics, University of Washington 
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In order to report new developments 
in thermodynamics and thermochem- 
istry, to develop cooperative schemes 
for improving the acquisition and dis- 
semination of thermodynamic data, and 
to exchange views on techniques, the 
18th Annual Calorimetry Conference 
was held 16-18 October in Bartlesville, 
Oklahoma, at the Bureau of Mines 
Petroleum Research Center. This con- 
ference was the first to be held at the 
home laboratory of its founder, the late 
H. M. Huffman. 

The keynote address, "Some legacies 
of H. M. Huffman to calorimetry and 

thermodynamics," was delivered by 
John P. McCullough (Socony Mobil Oil 

Co.), a successor of Huffman as direc- 
tor of the laboratory. He described the 

(i) development of a model laboratory 
and (ii) the method of obtaining co- 
herent and comprehensive thermody- 
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tions of thermodynamic data that it 
has become a model of its kind, widely 
copied and of great influence in its field. 

The problems of making high-tem- 
perature enthalpy measurements have 
been increasing because of the materials 
requirements of the space era. E. D. 
West (National Bureau of Standards) 
discussed such problems and illustrated 
them by describing a new adiabatic 
"lift" (as contrasted to "drop") calorim- 
eter for measuring enthalpies to 
2500?C. Obtaining valid measurements 
of any degree of accuracy at these 
temperatures is a problem but West has 
obtained measurements with errors as 
low as 0.1 percent. To do so he has 
incorporated automatic photoelectric 
pyrometry for temperature measure- 
ments and furnace temperature control 
precise to 0.05C to heat the sample, 
and a method of making heat measure- 
ments with varying amounts of material 
in the "lifted" capsule. The latter tech- 
nique gives differential measurements 
which eliminate some variables not 
easily controlled or measured. 

In a discussion on the low-tempera- 
ture heat capacities of superconductors, 
F. J. Morin (North American Aviation 
Science Center) showed how it has been 
possible to map the energy levels of 
the f-band of electrons in a series of 
transition metals by measuring the tem- 
perature dependence of the electronic 
contribution to the heat capacities in 
the elements and intermetallic com- 
pounds of the series. His correlations 
were remarkably good. The heat capac- 
ities of superconductors have contrib- 
uted much of the essential quantitative 
information leading to the nature of 
superconductivity. The heat capacities 
of "hard" superconductors are of par- 
ticular interest recently because material 
of this type is used in high-field sole- 
noids. Work by E. J. Ryder (Bell Tele- 
phone Laboratories) on VSSi and V.Sia 
and by B. Serin and G. T. McConville 
(Rutgers University) on Nb and Nb-Sn 
alloys have added further valuable data 
on the low-temperature heat capacities 
of this class of substances. 

P. Dean (National Physical Labora- 
tory, England) delivered a very graphic 
lecture and was careful to preface his 
remarks with a statement that he is a 
mathematician and is really not very 
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mathematician and is really not very 
much interested in calorimetry. Never- 
theless, his analysis of the vibrational 
frequency spectrum of linear lattices of 
light and heavy atoms was a clear in- 
terpretation of the heat capacities of 
solids. His method of analysis, utilizing 
machine computation to work out the 

much interested in calorimetry. Never- 
theless, his analysis of the vibrational 
frequency spectrum of linear lattices of 
light and heavy atoms was a clear in- 
terpretation of the heat capacities of 
solids. His method of analysis, utilizing 
machine computation to work out the 

What's your 
best buy 

in heavy duty 
beakers? 

Months of field tests in 25 major labora- 
tories prove that it's the new PYREX? brand Heavy Duty Beaker. 

It outlasted conventional types by 3 to 
5 times in the field tests, cutting replace- 
ment costs up to 40%. In our own tests- 
in a special machine that bangs beakers 
together hard, bumps them down hard- 
it has outlasted all other Griffin types by as much as 20 to 1. 

The No. 1003 Heavy Duty Beaker will 
give you superior performance in your 
toughest lab jobs because we make it 
with a new process that yields extra-heavy rims and extremely uniform walls. 

Test it in your own lab. See how much 
you can save on replacements. Order now 
through your labware dealer. 

Want more information? Write Lab- 
oratory Glassware Dept., Corning Glass 
Works, 7101 Crystal St., Coming, N. Y. And ask for the new, blue PYREX brand 
Labware Catalog LG-3 if you don't yet have a copy-it has all the best buys in 
labware. 

CORNING 
CORNING GLASS WORKS 

159 

What's your 
best buy 

in heavy duty 
beakers? 

Months of field tests in 25 major labora- 
tories prove that it's the new PYREX? brand Heavy Duty Beaker. 

It outlasted conventional types by 3 to 
5 times in the field tests, cutting replace- 
ment costs up to 40%. In our own tests- 
in a special machine that bangs beakers 
together hard, bumps them down hard- 
it has outlasted all other Griffin types by as much as 20 to 1. 

The No. 1003 Heavy Duty Beaker will 
give you superior performance in your 
toughest lab jobs because we make it 
with a new process that yields extra-heavy rims and extremely uniform walls. 

Test it in your own lab. See how much 
you can save on replacements. Order now 
through your labware dealer. 

Want more information? Write Lab- 
oratory Glassware Dept., Corning Glass 
Works, 7101 Crystal St., Coming, N. Y. And ask for the new, blue PYREX brand 
Labware Catalog LG-3 if you don't yet have a copy-it has all the best buys in 
labware. 

CORNING 
CORNING GLASS WORKS 

159 

MICRO-VIEWSCOPE II 
The Micro-Viewscope Model II is a 
complete micro-projector combining a 
microscope, an illuminating system 
and a projection screen into one com- 
pact unit. Magnifications 50x to lOOOx. 

MICRO-VIEWSCOPE II 
The Micro-Viewscope Model II is a 
complete micro-projector combining a 
microscope, an illuminating system 
and a projection screen into one com- 
pact unit. Magnifications 50x to lOOOx. 

MICRO-VIEWSCOPE ATTACHMENT 
The Micro-Viewscope Attachment in- 
stantly converts any available micro- 
scope with monocular tube into a 
micro-projection unit. 

MICRO-VIEWSCOPE ATTACHMENT 
The Micro-Viewscope Attachment in- 
stantly converts any available micro- 
scope with monocular tube into a 
micro-projection unit. 

I I 



Type RM561A Oscilloscope-with Type 3A1 Dual-Trace Amplifier 
, - Unit and Type 3B3 Time-Base Unit-provides high sensitivity, wide- 

band, dual-trace operation combined with calibrated sweep delay in a 
? compact, moderately priced package, 

You can use any of 10 other amplifier and time-base units for differential, multi- 
trace, sampling, other applications, including matched X-Y displays using the 
same type amplifier units in both channels, 

Also, you can observe no-parallax.displays and sharp trace photography. For the 
new rectangular ceramic crt has an internal graticule with controllable edge 
lighting. 

TYPE RM561A OSCILLOSCOPE (without plug-ins) . . . $525 
TYPE 3A1 DUAL-TRACE AMPLIFIER UNIT ..... $410 
Passband from dc-to-10 Mc for each channel * Sensitivity from 
10 mv/cm to 10 v/cm in 10 calibrated steps, 1-2-5 sequence, with 
variable control * 6-cm linear scan ? No siqnaldelay, 
TYPE 3B3 TIME-BASE UNIT $525 : 
Normal and Delayed Sweeps from 0.1 usec/cm to 1 sec/cm in 
calibrated steps, 1-2-5 sequence, with variable control * 5X ! : 
Magnifier ? Single Sweep for Normal Sweep ? Delay Interval 
from 0.5 bsec to 10 sec ? Flexible Triggering Facilities with 
triggered operation to above 10 Mc. 

Type RM561A Oscilloscope-with Type 3A1 Dual-Trace Amplifier 
, - Unit and Type 3B3 Time-Base Unit-provides high sensitivity, wide- 

band, dual-trace operation combined with calibrated sweep delay in a 
? compact, moderately priced package, 

You can use any of 10 other amplifier and time-base units for differential, multi- 
trace, sampling, other applications, including matched X-Y displays using the 
same type amplifier units in both channels, 

Also, you can observe no-parallax.displays and sharp trace photography. For the 
new rectangular ceramic crt has an internal graticule with controllable edge 
lighting. 

TYPE RM561A OSCILLOSCOPE (without plug-ins) . . . $525 
TYPE 3A1 DUAL-TRACE AMPLIFIER UNIT ..... $410 
Passband from dc-to-10 Mc for each channel * Sensitivity from 
10 mv/cm to 10 v/cm in 10 calibrated steps, 1-2-5 sequence, with 
variable control * 6-cm linear scan ? No siqnaldelay, 
TYPE 3B3 TIME-BASE UNIT $525 : 
Normal and Delayed Sweeps from 0.1 usec/cm to 1 sec/cm in 
calibrated steps, 1-2-5 sequence, with variable control * 5X ! : 
Magnifier ? Single Sweep for Normal Sweep ? Delay Interval 
from 0.5 bsec to 10 sec ? Flexible Triggering Facilities with 
triggered operation to above 10 Mc. 

U. S, Sales Prices, f.o.b. Beaverton, Oregon 

Tektronix, Inc. 
P. O. BOX 500 ? BEA VERTON, OREGON 97005 ? Phone: (Area Code 503) Mltchell 4-0161 ? Telex: 036-691 
TWX: 503-291-6805 ? Cable: TEKTRONIX OVERSEAS DISTRIBUTORS IN 25 COUNTRIES 
TEKTRONIX FIELD OFFICES in principal cities in United States. Consult Telephone Directory 
Tektronix Australia Pty. Limited, Sydney, N.S.W. - Tektronix Canada Ltd., Montreal; Toronto 
Tektronix International A.G., Zug, Switzerland * Tektronix Limited, Guernsey, Channel Islands 
Tektronix U. K. Ltd., London, England 

160 

U. S, Sales Prices, f.o.b. Beaverton, Oregon 

Tektronix, Inc. 
P. O. BOX 500 ? BEA VERTON, OREGON 97005 ? Phone: (Area Code 503) Mltchell 4-0161 ? Telex: 036-691 
TWX: 503-291-6805 ? Cable: TEKTRONIX OVERSEAS DISTRIBUTORS IN 25 COUNTRIES 
TEKTRONIX FIELD OFFICES in principal cities in United States. Consult Telephone Directory 
Tektronix Australia Pty. Limited, Sydney, N.S.W. - Tektronix Canada Ltd., Montreal; Toronto 
Tektronix International A.G., Zug, Switzerland * Tektronix Limited, Guernsey, Channel Islands 
Tektronix U. K. Ltd., London, England 

160 

tedious arithmetic, allows the variations 
in the spectrum-to be readily followed 
as changes are permitted in the rela- 
tive proportions and masses of light 
and heavy atoms in the lattice. The 
heat capacity, at least in its broad pat- 
tern, is readily derived, of course, when 
the frequency spectrum is fully known. 

Of particular interest to calorime- 
trists is the accuracy of the tempera- 
ture scale because the validity of most 
measurements is dependent upon it. 
J. L. Riddle (National Bureau of Stand- 
ards) discussed the changes in the In- 
ternational Practical Temperature Scale 
proposed by the Advisory Committee 
on Thermometry of the International 
Bureau of Weights and Measures. These 
changes, currently the subject of in- 
tense work in several laboratories, 
would extend the International Practical 
Temperature Scale below the oxygen 
point to the hydrogen triple point, 
would extend the platinum resistance 
thermometer scale upward to 1063?C, 
and make several minor adjustments 
of defined fixed points. The object of 
the change is to create an International 
Practical Temperature Scale as close to 
the thermodynamic scale as can be 
done in the light of current knowledge. 
The prospect of making these changes 
within the next few years should stimu- 
late studies to indicate whether or not 
the proposed changes are consistent 
with the best thermodynamic data. 

An illustration of the lack of con- 
sistency in the present scales was given 
by G. T. Furukawa (National Bureau 
of Standards), who showed constistent 
deviations in correlations of low-tem- 

perature, heat-capacity data based on 
the temperature scales. When the ex- 

perimental data are analyzed on the 
basis of the observed resistances of the 
thermometer instead of converting to 
temperatures, the deviations are elimi- 
nated. The deviations observed are at- 
tributed to inconsistencies in the dR/dT 
derived from the temperature scales. 

In the calorimetry .of reacting sys- 
tems, P. Gross (Fulmer Research In- 
stitute, England) illustrated how, with 
apparatus of utmost simplicity, it is pos- 
sible to obtain accurate heats of com- 
bustion of metals in fluorine or chlo- 
rine. The use of fluorine in bomb cal- 

orimetry was further illustrated by E. 

Greenberg, H. A. Porte, and W. N. 
Hubbard (Argonne National Labora- 
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Smith, and J. P. McCullough (U.S. Bu- 
reau of Mines, Bartlesville) showed that 
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the thermochemistry of boron, long a 
troublesome element for calorimetrists, 
can be handled with high precision in 
a rotating bomb calorimeter. They are 
able to burn organo-boron compounds 
completely and form a homogeneous, 
well-characterized final state by con- 
verting the boron to fluoroboric acid 
in aqueous solution. 

A principal factor impeding measure- 
ments on the combustion of metals 
and refractory solids in a bomb calo- 
rimeter has been the inability to observe 
the actual combustion. Slow-motion pic- 
tures taken of combustion in a bomb 
with a window were shown by C. E. 
Holley, Jr. (Los Alamos Scientific Lab- 
oratory). This method, while not in any 
sense a calorimetric method, may result 
in devising a system for heat measure- 
ments which are traditionally very diffi- 
cult because complete and reproducible 
combustion cannot be obtained easily. 

In discussions of solution calorimetry, 
L. A. K. Staveley (Oxford) and K. W. 

Dunning (University of Bristol) pre- 
sented very ingenious studies on the 
energies of complex formation of me- 
tallic ions in combination with organic 
ligands; students of Cobble (Purdue 
University) reported on precise deter- 
minations of specific heats of aqueous 
salt solutions. 

Dealing with calorimeters for mea- 
suring radiation dose, P. Nagl (Inter- 
national Atomic Energy Agency, 
Vienna) and E. Schleiger (U.S. Radio- 
logical Defense Laboratory) described 
calorimeters for measuring absorbed 
dose in rads (a rad is 100 erg/g); this 
device has received increasing attention 
during the past 5 years. 

Many important new contributions in 
the field were noted at the conference; 
there were altogether a total of 51 pa- 
pers. Several informal discussion groups 
were set up; their general topics and 
moderators included: experimental tech- 
niques in enthalpy measurements, E. F. 
Westrum (University of Michigan); 
experimental techniques in bomb cal- 
orimetry, W. N. Hubbard; standard 
reference materials for solution calo- 
rimetry, S. R. Gunn (Lawrence Radia- 
tion Laboratory); and classification of 
calorimetric data for publication and 
retrieval, G. T. Furukawa. 

The Phillips Petroleum Company was 
joint host for the conference; J. A. 
Morrison (National Research Council, 
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What's your 
best buy 

in Erlenmeyers? 
Just look at the PYREX? brand flask No. 
4982 pictured here and you'll know. 

You get a tough, heavy rim that makes 
the 4982 work much longer for you, plus 
the balance of glass throughout the walls 
that strengthens every PYREX brand Er- 
lenmeyer. 

You get white screened approximate 
graduations, at no extra cost, to speed 
your work and make the flask itself more 
versatile. 

All the best buys are in the new, blue 
PYREX brand labware catalog LG-3. If 
you need a copy, write Laboratory Glass- 
ware Dept., Corning Glass Works, 7101 
Crystal Street, Corning, New York. 
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