
the optimal internal filling of pH elec- 
trodes and with the adsorption of ions 
on electrode glasses. One sees on the 
one hand how temperature sensitivity 
can be minimized and on the other the 
origin of transient effects on electrode 
potential in response to changes of ex- 
ternal solution. The importance of sur- 
face conductance, due to adsorbed ions, 
is stressed, and it appears that the ion 
selectivity of the outer layers of fixed 
groups may differ radically from the 
property of the glass as a whole. These 
adsorbed ions and the consequent ion 
selective channel give rise to the "tip 
potential," well known as an artifact 
to users of open microelectrodes. There 
is evidence that a trace of thorium salt 
in the fillant markedly lessens the 
source of uncertainty. Design details 
of electrodes for measuring intracellular 
pH and concentrations of K, Na, C1, 
and Ca are to be found, together with 
discussion of sources of interference. 
Most contributions are from biologists 
who provide examples of the results 
obtained with their devices. We see 
that, in agreement with earlier data, 
the internal pH of nerve and muscle 
cells remains just over 7 when ex- 
ternal pH is varied between 5 and 8; 
only carbon dioxide is effective in pro- 
ducing acidity. The activity coefficient 
of internal potassium is about 0.7, as 
predicted from solution data, but that 
of internal sodium is only about 0.4. 
A Russian group points out the simi- 
larity of this reduction to one obtained 
by incorporating the sodium salt with 
polyacrylamide. Intracellular chloride 
can be measured by a Ag-AgCl elec- 
trode situated internally at the base of 
a glass microelectrode into which cyto- 
plasm moves by capillarity. A micro- 
pH-electrode has the pH-sensitive glass 
as a fine open capillary tube into which 
the sample is sucked; the outside of the 
capillary tube corresponds to the in- 
side of the conventional bulb type. A 
microversion of an ion-exchanger fluid 
Ca electrode can be used to measure 
the concentration of the ion down to 
0.1 mM, though care has to be taken 
to correct for interference from the 
other ions present. A microscale oxygen 
cathode is described. It was applied to 
show the depletion of oxygen at the 
core of a small (about 1 mm diameter) 
bundle of muscle fibers when they were 
made to contract. To minimize the de- 
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cause the oxygen at the core takes a 
minute or so to return to the resting 
level. Injection of substances into cells 
is discussed. Uncharged molecules can 
be introduced by ultrasonic vibration 
of a micropipette inserted in the cell; 
the technique has been used with fluo- 
rescent markers. 

The methodology of using microelec- 
trodes, including twin and concentric 
variants, is described. Particular chap- 
ters are devoted to the retina, cyto- 
plasmic resistance, and heart muscle. 
The problem of extracting the mem- 
brane resistance from the input re- 
sistance when one is dealing with a 
syncytial structure is attacked by use 
of a number of alternative models of 
the cable analogue. Circuitry for volt- 
age clamping and for neutralizing cross 
talk between channels fed from twin 
electrodes is useful to have for ref- 
erence. A section describing the phe- 
nomenology in its own jargon of bio- 
logical membranes may serve by con- 
trast to direct attention to the use of 
model systems (such as Rudin and 
Miiller's bilayers doped with iono- 
phores). The electrodes and techniques 
described in this volume should help 
the biologist to obtain physicochemical 
data from his material. Where we can 
with models match the behavior of the 
living membrane, there is every hope 
of speedy progress in our understanding. 

E. J. HARRIS 

Department of Biophysics, 
University College, London 

Particle Theory in 1967 

Fundamental Particle Physics. 1967 Tokyo 
Summer Lectures in Theoretical Physics. 
GYO TAKEDA and YASUA HARA, Eds. 
Syokabo, Tokyo; Benjamin, New York, 
1968. xii + 180 pp., illus. $8.50. 

The Tokyo Summer Institute of The- 
oretical Physics has been held for about 
a week every summer since 1965 in 
Oiso, a famous beach site 40 miles west 
of Tokyo. The lecture notes have been 
edited by G. Takeda and his collabora- 
tors and published each year. The book 
under review is the third in the series 
and contains eight articles on theoreti- 
cal particle physics. The topics and 
authors are: universality and symmetries 
of hadrons, P. G. 0. Freund; chiral 
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articles is a short, comprehensive re- 
view of the author's own recent work. 
They are valuable for senior graduate 
students and research workers who in- 
tend to study the general ideas and de- 
velopments in these specialized topics 
without engaging in the delicate tech- 
nical details. Since the character of 
these articles is more or less the same, 
let me as an example review Yama- 
guchi's article with some detail. 

One of the central activities in par- 
ticle theory around 1967 was to de- 
scribe the chiral invariance of hadronic 
interactions in terms of a phenomeno- 
logical (or effective) Lagrangian from 
which various hadronic reaction ampli- 
tudes are calculated by a simple pre- 
scription based on the perturbation 
theory. One of the intentions was to 
obtain the results of current algebra 
(previous fashionable activity) with 
considerable economy. A simple, ele- 
gant approach due to Ohnuki and 
Yamaguchi is well described in this 
18-page article. The article is self- 
contained and very comprehensive. Al- 
though many papers on this topic have 
been published since then, I think the 
basic ideas and techniques of the phe- 
nomenological Lagrangian approach 
are all here. The article would be ap- 
propriate for the person who wants to 
learn the basics of the approach rather 
than its whole development. For the 
latter, the current literature of the time 
must be read. 

This judgment may be applied to 
most of the articles in the book. The 
book is also valuable historically as a 
synopsis of the activities in particle 
theory around 1967. 

B. SAKITA 
Department of Physics, 
University of Wisconsin, Madison 

Books Received 

Abundant Nuclear Energy. Proceedings 
of a symposium, Gatlinburg, Tenn., Au- 
gust 1968. W. W. Grigorieff, Coordinator. 
Division of Technical Information, U.S. 
Atomic Energy Commission, Oak Ridge, 
Tenn., 1969 (available as CONF-680810 
from Clearinghouse for Federal Scientific 
and Technical Information, Springfield, 
Va.). vi + 354 pp., illus. Paper, $3. AEC 
Symposium Series, vol. 14. 

Advances in Geophysics. Vol. 13. H. 
E. Landsberg and J. Van Mieghem, Eds. 
Academic Press, New York, 1969. x + 

articles is a short, comprehensive re- 
view of the author's own recent work. 
They are valuable for senior graduate 
students and research workers who in- 
tend to study the general ideas and de- 
velopments in these specialized topics 
without engaging in the delicate tech- 
nical details. Since the character of 
these articles is more or less the same, 
let me as an example review Yama- 
guchi's article with some detail. 

One of the central activities in par- 
ticle theory around 1967 was to de- 
scribe the chiral invariance of hadronic 
interactions in terms of a phenomeno- 
logical (or effective) Lagrangian from 
which various hadronic reaction ampli- 
tudes are calculated by a simple pre- 
scription based on the perturbation 
theory. One of the intentions was to 
obtain the results of current algebra 
(previous fashionable activity) with 
considerable economy. A simple, ele- 
gant approach due to Ohnuki and 
Yamaguchi is well described in this 
18-page article. The article is self- 
contained and very comprehensive. Al- 
though many papers on this topic have 
been published since then, I think the 
basic ideas and techniques of the phe- 
nomenological Lagrangian approach 
are all here. The article would be ap- 
propriate for the person who wants to 
learn the basics of the approach rather 
than its whole development. For the 
latter, the current literature of the time 
must be read. 

This judgment may be applied to 
most of the articles in the book. The 
book is also valuable historically as a 
synopsis of the activities in particle 
theory around 1967. 

B. SAKITA 
Department of Physics, 
University of Wisconsin, Madison 

Books Received 

Abundant Nuclear Energy. Proceedings 
of a symposium, Gatlinburg, Tenn., Au- 
gust 1968. W. W. Grigorieff, Coordinator. 
Division of Technical Information, U.S. 
Atomic Energy Commission, Oak Ridge, 
Tenn., 1969 (available as CONF-680810 
from Clearinghouse for Federal Scientific 
and Technical Information, Springfield, 
Va.). vi + 354 pp., illus. Paper, $3. AEC 
Symposium Series, vol. 14. 

Advances in Geophysics. Vol. 13. H. 
E. Landsberg and J. Van Mieghem, Eds. 
Academic Press, New York, 1969. x + 

articles is a short, comprehensive re- 
view of the author's own recent work. 
They are valuable for senior graduate 
students and research workers who in- 
tend to study the general ideas and de- 
velopments in these specialized topics 
without engaging in the delicate tech- 
nical details. Since the character of 
these articles is more or less the same, 
let me as an example review Yama- 
guchi's article with some detail. 

One of the central activities in par- 
ticle theory around 1967 was to de- 
scribe the chiral invariance of hadronic 
interactions in terms of a phenomeno- 
logical (or effective) Lagrangian from 
which various hadronic reaction ampli- 
tudes are calculated by a simple pre- 
scription based on the perturbation 
theory. One of the intentions was to 
obtain the results of current algebra 
(previous fashionable activity) with 
considerable economy. A simple, ele- 
gant approach due to Ohnuki and 
Yamaguchi is well described in this 
18-page article. The article is self- 
contained and very comprehensive. Al- 
though many papers on this topic have 
been published since then, I think the 
basic ideas and techniques of the phe- 
nomenological Lagrangian approach 
are all here. The article would be ap- 
propriate for the person who wants to 
learn the basics of the approach rather 
than its whole development. For the 
latter, the current literature of the time 
must be read. 

This judgment may be applied to 
most of the articles in the book. The 
book is also valuable historically as a 
synopsis of the activities in particle 
theory around 1967. 

B. SAKITA 
Department of Physics, 
University of Wisconsin, Madison 

Books Received 

Abundant Nuclear Energy. Proceedings 
of a symposium, Gatlinburg, Tenn., Au- 
gust 1968. W. W. Grigorieff, Coordinator. 
Division of Technical Information, U.S. 
Atomic Energy Commission, Oak Ridge, 
Tenn., 1969 (available as CONF-680810 
from Clearinghouse for Federal Scientific 
and Technical Information, Springfield, 
Va.). vi + 354 pp., illus. Paper, $3. AEC 
Symposium Series, vol. 14. 

Advances in Geophysics. Vol. 13. H. 
E. Landsberg and J. Van Mieghem, Eds. 
Academic Press, New York, 1969. x + 
270 pp., illus. $14.50. 

Advances in Physical Organic Chemis- 
try. Vol. 7. V. Gold, Ed. Academic Press, 
New York, 1969. x + 354 pp., illus. 
$13.50. 

(Continued on page 419) 

369 

270 pp., illus. $14.50. 
Advances in Physical Organic Chemis- 

try. Vol. 7. V. Gold, Ed. Academic Press, 
New York, 1969. x + 354 pp., illus. 
$13.50. 

(Continued on page 419) 

369 

270 pp., illus. $14.50. 
Advances in Physical Organic Chemis- 

try. Vol. 7. V. Gold, Ed. Academic Press, 
New York, 1969. x + 354 pp., illus. 
$13.50. 

(Continued on page 419) 

369 



BOOKS RECEIVED No Other 
(Continued front page 369) Syringe Pump Advances in X-Ray Analysis. Vol. 12. a 

Proceedings of the 17th Annual Confer- 
Approaches The ence on Applications of X-Ray Analysis, 

Estes Park, Cob., Aug. 1968. Charles S. I 
Barrett, John B. Newkirk, and Gavin R. 

Fantastic Range Mallett, Eds. Plenum, New York, 1969. 

And Performance x + 654 pp., illus. $22.50. Airborne Camera. The World from the 
Of The New Air and Outer Space. Beaumont Newball. Published in collaboration with George 
S age Model 355 Eastman House, Rochester, N.Y., by Hast- 

ings House, New York, 1969. 146 pp., 
illus. $10. 

Algebra-Programmed. Robert H. Alwin 
and Robert D. Hackworth. Prentice-Hall, 
Englewood Cliffs, N.J., 1969. Part 1 (xiv 
+ 434 pp. Paper, $5); part 2 (x + 470 
pp., illus. Paper, $5). 

Aliens in the Skies. The Scientific Re- 
9 buttal to the Condon Committee Report. - 

John G. Fuller, Ed. Putnam, New York, - 

'N 

1969. 222 pp. $5.95. """ Analytical Chemistry of Low Concen- You can select any flow rate trations. I. M. Korenman. Translated "n'i.'  you want within a range of from the Russian edition (Moscow, 1966) 
by J. Schmorak. Israel Program for Scien -_______ 

25,000 to 1 using a single tific Translations, Jerusalem, 1968 (U.S. 
syringe. By using different distributor, Davey, Hartford, Conn.). viii 
size syringes, you can + 120 pp., illus. $8. Androgens and Anabolic Agents. Chem -_________________ 
select rates from an overall istry and Pharmacology. Julius A. Vida. 
flow rate range of more than Academic Press, New York, 1969. xii ? 
I billion to 1, covering from 332 pp., illus. $16.50. Annual Report of Studies in Animal d I 
less than a microliter/day to Nutrition and Allied Sciences. Vol. 24. 
140 mI/minute. And you get Rowett Research Institute, Bucksburn, g 

uniform flow Aberdeen, Scotland, 1968. 112 pp. Paper, reproducible, $1.30. at any rate you use. Annual Review of Fluid Mechanics. 
Controls consist of just Vol. 1. William R. Sears and Milton Van 

Dyke, Eds. Annual Reviews, Palo Alto, 1 
one switch and one ten turn Calif., 1969. viii ? 462 pp., illus. $8.50. . . - 
dial, with a digital read-out. Applied Neurochemistry. A. N. Davi- son and John Dobbing. Davis, Philadel- * * + 9 All information necessary to phia, 1968. xii + 444 pp., illus. $16; as i 
get the flow rate you want a series, $12. Contemporary Neurology 
is right on the pump. Series, vols. 4 and 5. An Approach to Chemistry. F. D. de i2 

A new syringe holder KZirdsy. Elsevier, New York, 1969. xii + K 
accepts up to three syringes 500 pp., illus. $17. 

Aromatic Nucleophilic Substitution. J. at a time, and holds all Miller. Elsevier, New York, 1968. xii + LK 
types from microliter size to 408 pp., illus. $23.50. Reaction Mecha- 
100 cc capacity. nisms in Organic Chemistry, Monograph 8. ---.: 

Arteries and Veins of the Human Brain. - - - - - - -. F Model 355 comes com- Roger B. Stephens and Donald L. Stil- [2 - '- - 

accessories. It is designed + 186 pp., illus. $21. - - plete and requires no well. Thomas, Springfield, Ill., 1969. xvi - - - -] Aspects Modernes de Ia Physique des -,  * 0  
for quick set-up and easy Solides. W. Mercouroff. Masson, Paris, 
operation. Most important 1969. 144 pp., illus. Paper, 36 F. 
of all, the vast flow rate Astronautics and Aeronautics, 1967. MORE MODELS 120 models with ratings from 0-4000 
range of Model 355 is broad Chronology on Science, Technology, and vdc, 0-2,000 Amps. Policy. Science and Technology Division, MORE ADVANTAGES * Best performance Reliability 
enough to meet all of your Library of Congress. Scientific and Tech- backed by reputation * Options oriented to your 
laboratory needs. Price: $475. nical Information Division, National Aer- needs - Engineering application assistance and Ap- onautics and Space Administration, Wash- plication Notes * Detailed specifications, tested, Send for complete tech- ington, D.C., 1968 (available as NASA proven and clearly defined * Built-in protection 
nical information today. SP-4008 from the Superintendent of circuits including optional overvoltage crowbar 

Documents, Washington, D.C.). x + 488 International network of service offices * compre- 

SAGE pp., illus. Paper, $2.25. hensive operating and service manuals * Write for Beef Cattle. A. L. Neumann and Roscoe your copy of Power Supply Catalog. 
INSTRUMENTS, INC. R. Snapp. Wiley, New York, ed. 6, 1969. 
Subsidiary of Orion Research incorporated xii + 772 pp., illus. $12.95. 
230 Ferris Ave., white Plains, N. Y. 10603 A Bibliography of Books on the En- HEWLETT PACKARD Telephone (914) 949-4121 vironment-Air, Water and Solid Wastes. 

Circle No. 86 on Readers' Service Cord Circle No. 89 on Readers' Service Cord - 

POW ER SUPPL1ES 
100 Locust Avenue, Berkeley Heights 
New Jersey 07922 * (201) 464-1234 

BOOKS RECEIVED No Other 
(Continued front page 369) Syringe Pump Advances in X-Ray Analysis. Vol. 12. a 

Proceedings of the 17th Annual Confer- 
Approaches The ence on Applications of X-Ray Analysis, 

Estes Park, Cob., Aug. 1968. Charles S. I 
Barrett, John B. Newkirk, and Gavin R. 

Fantastic Range Mallett, Eds. Plenum, New York, 1969. 

And Performance x + 654 pp., illus. $22.50. Airborne Camera. The World from the 
Of The New Air and Outer Space. Beaumont Newball. Published in collaboration with George 
S age Model 355 Eastman House, Rochester, N.Y., by Hast- 

ings House, New York, 1969. 146 pp., 
illus. $10. 

Algebra-Programmed. Robert H. Alwin 
and Robert D. Hackworth. Prentice-Hall, 
Englewood Cliffs, N.J., 1969. Part 1 (xiv 
+ 434 pp. Paper, $5); part 2 (x + 470 
pp., illus. Paper, $5). 

Aliens in the Skies. The Scientific Re- 
9 buttal to the Condon Committee Report. - 

John G. Fuller, Ed. Putnam, New York, - 

'N 

1969. 222 pp. $5.95. """ Analytical Chemistry of Low Concen- You can select any flow rate trations. I. M. Korenman. Translated "n'i.'  you want within a range of from the Russian edition (Moscow, 1966) 
by J. Schmorak. Israel Program for Scien -_______ 

25,000 to 1 using a single tific Translations, Jerusalem, 1968 (U.S. 
syringe. By using different distributor, Davey, Hartford, Conn.). viii 
size syringes, you can + 120 pp., illus. $8. Androgens and Anabolic Agents. Chem -_________________ 
select rates from an overall istry and Pharmacology. Julius A. Vida. 
flow rate range of more than Academic Press, New York, 1969. xii ? 
I billion to 1, covering from 332 pp., illus. $16.50. Annual Report of Studies in Animal d I 
less than a microliter/day to Nutrition and Allied Sciences. Vol. 24. 
140 mI/minute. And you get Rowett Research Institute, Bucksburn, g 

uniform flow Aberdeen, Scotland, 1968. 112 pp. Paper, reproducible, $1.30. at any rate you use. Annual Review of Fluid Mechanics. 
Controls consist of just Vol. 1. William R. Sears and Milton Van 

Dyke, Eds. Annual Reviews, Palo Alto, 1 
one switch and one ten turn Calif., 1969. viii ? 462 pp., illus. $8.50. . . - 
dial, with a digital read-out. Applied Neurochemistry. A. N. Davi- son and John Dobbing. Davis, Philadel- * * + 9 All information necessary to phia, 1968. xii + 444 pp., illus. $16; as i 
get the flow rate you want a series, $12. Contemporary Neurology 
is right on the pump. Series, vols. 4 and 5. An Approach to Chemistry. F. D. de i2 

A new syringe holder KZirdsy. Elsevier, New York, 1969. xii + K 
accepts up to three syringes 500 pp., illus. $17. 

Aromatic Nucleophilic Substitution. J. at a time, and holds all Miller. Elsevier, New York, 1968. xii + LK 
types from microliter size to 408 pp., illus. $23.50. Reaction Mecha- 
100 cc capacity. nisms in Organic Chemistry, Monograph 8. ---.: 

Arteries and Veins of the Human Brain. - - - - - - -. F Model 355 comes com- Roger B. Stephens and Donald L. Stil- [2 - '- - 

accessories. It is designed + 186 pp., illus. $21. - - plete and requires no well. Thomas, Springfield, Ill., 1969. xvi - - - -] Aspects Modernes de Ia Physique des -,  * 0  
for quick set-up and easy Solides. W. Mercouroff. Masson, Paris, 
operation. Most important 1969. 144 pp., illus. Paper, 36 F. 
of all, the vast flow rate Astronautics and Aeronautics, 1967. MORE MODELS 120 models with ratings from 0-4000 
range of Model 355 is broad Chronology on Science, Technology, and vdc, 0-2,000 Amps. Policy. Science and Technology Division, MORE ADVANTAGES * Best performance Reliability 
enough to meet all of your Library of Congress. Scientific and Tech- backed by reputation * Options oriented to your 
laboratory needs. Price: $475. nical Information Division, National Aer- needs - Engineering application assistance and Ap- onautics and Space Administration, Wash- plication Notes * Detailed specifications, tested, Send for complete tech- ington, D.C., 1968 (available as NASA proven and clearly defined * Built-in protection 
nical information today. SP-4008 from the Superintendent of circuits including optional overvoltage crowbar 

Documents, Washington, D.C.). x + 488 International network of service offices * compre- 

SAGE pp., illus. Paper, $2.25. hensive operating and service manuals * Write for Beef Cattle. A. L. Neumann and Roscoe your copy of Power Supply Catalog. 
INSTRUMENTS, INC. R. Snapp. Wiley, New York, ed. 6, 1969. 
Subsidiary of Orion Research incorporated xii + 772 pp., illus. $12.95. 
230 Ferris Ave., white Plains, N. Y. 10603 A Bibliography of Books on the En- HEWLETT PACKARD Telephone (914) 949-4121 vironment-Air, Water and Solid Wastes. 

Circle No. 86 on Readers' Service Cord Circle No. 89 on Readers' Service Cord - 

POW ER SUPPL1ES 
100 Locust Avenue, Berkeley Heights 
New Jersey 07922 * (201) 464-1234 



Gary F. Bennett and James W. Hostman. NOW, GET Published for the Water Committee of the American Institute of Chemical Engineers 
by the Research Foundation, University 
of Toledo, Toledo, Ohio, 1969. iv + 54 REPRODUCIBLE RESULTS. 

pp. Paper, $2. 
Bibliography of Chemical Kinetics and 

Collision Processes. An Annotated Bibli- Use standardized 
ography of Gas-Phase Reaction Rates and 
Low-Energy Cross Sections of Atoms, 
Ions, and Small Molecules. M. Berman, TO microelectrodes. 
R. D. Gilardi, N. S. Goel, V. Povard, and 
G. R. Riegler. Adolf R. Hochstim, Ed. 
JET/Plenum, New York, 1969. x + 954 Transidyne General's standardized, DC preamps are specifically de- 
pp. $35. one-micron-tipMicrotrodesareavail- signed for use with TG microelec- 

Bibliography of Paper and Thin-Layer able from stock in a wide range of trodes and other high impedance 
Chromatography 1961-1965 and Survey types: capillary or solid glass, as sensors. Consequently, each unit 
of Applications. Karel Macek, Ivo M. well as: platinum iridium, stainless has been engineered for optimum 
Hais, Jan Kopeck, and Jiif Gaspari6. steel, tungsten or tungsten carbide; efficiency in this application. At the 
Elsevier, New York, 1968. 1042 pp. Paper, all with thin film platinum or other low under-$80-per-unit price, your 
Dfl. 95. Journal of Chromatography, Sup- - metal coatings. Also, new TG silver- staff need not be hamstrung by wait- 
plementary Volume 1968. silver chloride reference electrodes. ing to share expensive, hence lim- 

Biographical Meanoirs. Vol. 40. Nation- 
al Academy of Sciences. Published for Coaxial, multi-electrode and other ited, equipment. 
the NAS by Columbia University Press, special configurations fabricated to TG's thin film, solid state technology 
New York, 1969. viii + 360 pp. + plates. - your specifications are available, is being applied to a growing range 
$6. Write for quotation. of applications including pressure, 

Biomathematics. The Principles of temperature and chemical sensing. 
Mathematics for Students of Biological Watch for new TG product develop- 
and General Science. Vol. 2, Numerical PLUS MATCHING INSTRUMENTATION I ments. 
Methods, Mdrices, Probability, Statistics. 
Cedric A. B. Smith. Hafner, New York, - TG's matching solid state, low ripple For information, write Transidyne 
ed. 4, 1969. x + 682 pp., illus. $19.50. power supply and capacity compen- General Corporation, 462 S. Wagner 

The Carbon-14 Dating of Iron. Nikolaas 
J. van der Merwe. University of Chicago sated, high input impedance AC and Road, Ann Arbor, Michigan 48103. 
Press, Chicago, 1969. xii + 140 pp., illus. 
$7.50. 

The Changing Classroom. The Role of 
the Biological Sciences Curriculum Study. 
Arnold B. Grobman. Doubleday, Garden 
City, N.Y., 1969. xii + 372 pp., illus. 
$6.95. BSCS Bulletin No. 4. 

Chemical Reactions iai Solvents and 
Melts. G. CharIot and B. Tremillon. 
Translated from the French edition (Paris, 
1963) by P. J. J. Harvey. Pergamon, 
New York, 1969. viii + 528 pp., illus. 
$27. 

The Chemistry of Fluorine and Its 
Compounds. H. J. Emeleus. Academic 
Press, New York, 1969. x + 134 pp., 
illus. $6.95. Current Chemical Concepts 
Monograph of the Polytechnic Institute 
of Brooklyn. 

Chemistry of High-Temperature Ma- 
terials. Proceedings of the 2nd All-Union 
Conference on the High-Temperature 
Chemistry of Oxides, Leningrad, Nov. 
1965. N. A. Toropov, Ed. Translated 
from the Russian edition (Leningrad, - 
1967) by Cabell B. Finch. Consultants - 
Bureau, New York, 1969. vi + 240 pp., 
illus. Paper, $25. 

The Chemistry of the Nitro aisd Nitroso I Send complete information on TG biomedical sensors and 
Groups. Part 1. Henry Feuer, Ed. Inter- U I instrumentation. 
science (Wiley), New York, 1969. xii + 1 I 
772 pp., illus. $29.95. The Chemistry of  I ____________________________________________________ 
Functional Groups. U I Name 

Children in the Political System. Origins _________________________________________________________ 
of Political Legitimacy. David Easton and Advanced Concepts In I Institution Department 
Jack Dennis, with the assistance of Sylvia BIomedical Sensors I _______________________________________________________ 
Easton. McGraw-Hill, New York, 1969. and Instrumentation I Title or Position 
xviii + 446 pp., illus. $9.95. McGraw- ______________________________________________________ 
Hill Series in Political Science. TRANSIDYNE I Address 

Children Tell Stories. An Analysis of GENERAL 
Fantasy. Evelyn Goodenough Pitcher and CORPORATION I city State Zip 
Ernst Prelinger. International Universities 
Press, New York, 1969. 256 pp. Paper, Also distributed by: 
$1.95. Reprint of the 1963 edition. Oavid Kept Instruments, Tu/unga. california * Heinz Albrecht, Munich. Germany * Research Instruments. Ltd., London, Englaad 

Circle No. 38 on Readers' Service Card 
17 OCTOBER 1969 421 

Gary F. Bennett and James W. Hostman. NOW, GET Published for the Water Committee of the American Institute of Chemical Engineers 
by the Research Foundation, University 
of Toledo, Toledo, Ohio, 1969. iv + 54 REPRODUCIBLE RESULTS. 

pp. Paper, $2. 
Bibliography of Chemical Kinetics and 

Collision Processes. An Annotated Bibli- Use standardized 
ography of Gas-Phase Reaction Rates and 
Low-Energy Cross Sections of Atoms, 
Ions, and Small Molecules. M. Berman, TO microelectrodes. 
R. D. Gilardi, N. S. Goel, V. Povard, and 
G. R. Riegler. Adolf R. Hochstim, Ed. 
JET/Plenum, New York, 1969. x + 954 Transidyne General's standardized, DC preamps are specifically de- 
pp. $35. one-micron-tipMicrotrodesareavail- signed for use with TG microelec- 

Bibliography of Paper and Thin-Layer able from stock in a wide range of trodes and other high impedance 
Chromatography 1961-1965 and Survey types: capillary or solid glass, as sensors. Consequently, each unit 
of Applications. Karel Macek, Ivo M. well as: platinum iridium, stainless has been engineered for optimum 
Hais, Jan Kopeck, and Jiif Gaspari6. steel, tungsten or tungsten carbide; efficiency in this application. At the 
Elsevier, New York, 1968. 1042 pp. Paper, all with thin film platinum or other low under-$80-per-unit price, your 
Dfl. 95. Journal of Chromatography, Sup- - metal coatings. Also, new TG silver- staff need not be hamstrung by wait- 
plementary Volume 1968. silver chloride reference electrodes. ing to share expensive, hence lim- 

Biographical Meanoirs. Vol. 40. Nation- 
al Academy of Sciences. Published for Coaxial, multi-electrode and other ited, equipment. 
the NAS by Columbia University Press, special configurations fabricated to TG's thin film, solid state technology 
New York, 1969. viii + 360 pp. + plates. - your specifications are available, is being applied to a growing range 
$6. Write for quotation. of applications including pressure, 

Biomathematics. The Principles of temperature and chemical sensing. 
Mathematics for Students of Biological Watch for new TG product develop- 
and General Science. Vol. 2, Numerical PLUS MATCHING INSTRUMENTATION I ments. 
Methods, Mdrices, Probability, Statistics. 
Cedric A. B. Smith. Hafner, New York, - TG's matching solid state, low ripple For information, write Transidyne 
ed. 4, 1969. x + 682 pp., illus. $19.50. power supply and capacity compen- General Corporation, 462 S. Wagner 

The Carbon-14 Dating of Iron. Nikolaas 
J. van der Merwe. University of Chicago sated, high input impedance AC and Road, Ann Arbor, Michigan 48103. 
Press, Chicago, 1969. xii + 140 pp., illus. 
$7.50. 

The Changing Classroom. The Role of 
the Biological Sciences Curriculum Study. 
Arnold B. Grobman. Doubleday, Garden 
City, N.Y., 1969. xii + 372 pp., illus. 
$6.95. BSCS Bulletin No. 4. 

Chemical Reactions iai Solvents and 
Melts. G. CharIot and B. Tremillon. 
Translated from the French edition (Paris, 
1963) by P. J. J. Harvey. Pergamon, 
New York, 1969. viii + 528 pp., illus. 
$27. 

The Chemistry of Fluorine and Its 
Compounds. H. J. Emeleus. Academic 
Press, New York, 1969. x + 134 pp., 
illus. $6.95. Current Chemical Concepts 
Monograph of the Polytechnic Institute 
of Brooklyn. 

Chemistry of High-Temperature Ma- 
terials. Proceedings of the 2nd All-Union 
Conference on the High-Temperature 
Chemistry of Oxides, Leningrad, Nov. 
1965. N. A. Toropov, Ed. Translated 
from the Russian edition (Leningrad, - 
1967) by Cabell B. Finch. Consultants - 
Bureau, New York, 1969. vi + 240 pp., 
illus. Paper, $25. 

The Chemistry of the Nitro aisd Nitroso I Send complete information on TG biomedical sensors and 
Groups. Part 1. Henry Feuer, Ed. Inter- U I instrumentation. 
science (Wiley), New York, 1969. xii + 1 I 
772 pp., illus. $29.95. The Chemistry of  I ____________________________________________________ 
Functional Groups. U I Name 

Children in the Political System. Origins _________________________________________________________ 
of Political Legitimacy. David Easton and Advanced Concepts In I Institution Department 
Jack Dennis, with the assistance of Sylvia BIomedical Sensors I _______________________________________________________ 
Easton. McGraw-Hill, New York, 1969. and Instrumentation I Title or Position 
xviii + 446 pp., illus. $9.95. McGraw- ______________________________________________________ 
Hill Series in Political Science. TRANSIDYNE I Address 

Children Tell Stories. An Analysis of GENERAL 
Fantasy. Evelyn Goodenough Pitcher and CORPORATION I city State Zip 
Ernst Prelinger. International Universities 
Press, New York, 1969. 256 pp. Paper, Also distributed by: 
$1.95. Reprint of the 1963 edition. Oavid Kept Instruments, Tu/unga. california * Heinz Albrecht, Munich. Germany * Research Instruments. Ltd., London, Englaad 

Circle No. 38 on Readers' Service Card 
17 OCTOBER 1969 421 



The Classroom Disaster. How the 
Outworn Classroom System Cripples Our 

1 Schools and Cheats Our Children, and 
O x to r u How to Replace It. Leslie A. Hart. Teach- 

_________________________ ers College Press, Columbia University, 
New York, 1969. xiv .4- 354 pp. $6.95. 

Cocurrent Gas-Liquid Flow. Proceed- 
ings of an international symposium, 

Scientific Thought, Waterloo, Ontario, Cafiada, Sept. 1968. 
Edward Rhodes and DonaTh S. Scott, Eds. 

19001960 Plenum, New York, 1969. x + 698 .pp., 
A SELECTIVE SURVEY illus. $27.50. Symposium Series of the * 

Canadian Society for Chemical Engineer- 
ing, No. 1. 

Edited by R. HARRE, University qi Oxford. - Cole Crops. Botany, Cultivation, and 
The progress of science comes about more Utilization. M. Nieuwhof. Hill, London, 
from the application and testing of new 
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New York, 1968. 224 pp. $9.50. patented POWER-O-MATIC 60? Satur- 
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Gas Dynamics. Ali Bulent Cambel and 
Burgess H. Jennings. Dover, New York, 
1967. xviii + 452 pp., illus. Paper, $3.50. 
Reprint of the 1958 edition. 

Gene Action. Philip E. Hartman and 
Sigmund R. Suskind. Prentice-Hall, En- 
glewood Cliffs, N.J., ed. 2, 1969. x + 262 
pp., illus. Cloth, $6.95; paper, $3.95. 
Foundations of Modern Genetics Series. 

Genetic Markers in Human Blood. 
Eloise R. Giblett. Davis, Philadelphia, 
1969. xxviii + 632 pp. + plates. $15. 

Geological History of Southern Africa. 
S. H. Haughton. Published for the South 
African Chamber of Mines by the Geo- 
logical Society of South Africa, Johannes- 
burg, 1969. viii + 536 pp. + plates. 
R$ 10.50. 

Geometric Transformations II. I. M. 
Yaglom. Translated from the Russian edi- 
tion (1955) by Allen Shields. Random 
House, New York; Singer, New York, 
1969. viii + 192 pp., illus. Paper, $1.95. 
New Mathematical Library, vol. 21. 

Geometrie Diffrentielle et M&anique 
Analytique. Claude Godbillon. Hermann, 
Paris, 1969. 184 pp., illus. Paper, 24 F. 
Collection Mdthodes, sdrie Mathdmatique. - -f - 

German-English English-German Dic- 
tionary for Physicians. In two volumes. 
Fritz Lejeune and Werner E. Bunjes. Vol. 
2, English-German. Thieme, Stuttgart; In- 
tercontinental Medical Books, New York, 
ed. 2, 1969. xxviii + 738 pp. $18.75. 

GPS: A Case Study in Generality and 
Problem Solving. George W. Ernst and 
Allen Newell. Academic Press, New York, 
1969. x + 302 pp., illus. $15. Associa- 
tion for Computing Machinery Mono- 
graph Series. 

Growing Crystals from Solution. Tomas L IL . 
B. Treivus, and Aleksei Ba USCit & LOmu brings you 

P. Kasatkin. Translated from the Russian 
edition (Leningrad, 1967) by Albin a Versatile 35mm System for 
Tybulewicz. Consultants Bureau, New 
$17.50. York, 1969. x + 106 pp., illus. Paper, "One-S Ii ot Ex pos Ii re Habitats and Territories. A Study of 
the Use of Space by Animals. Peter H. 
Klopfer. Basic Books, New York, 1969. 

118 pp., illus. $3.95. Basic Topics Mi*cro/Macro Photography in Comparative Psychology. 

Handbook of the Birds of India and 
Pakistan. Together with Those of Nepal, 
Sikkim, Bhutan and Ceylon. Vol. 1, Divers 
to Hawks. Slim All and S. Dillon Ripley. 
Oxford University Press, New York, 1968. 
lviii + 380 pp. ? plates. $13.90. Now, you can get outstanding photomicrographs every time. The 

Handbook of Clinical Neurolor. Vol. unique internal spotmetering device takes accurate light measure- 
3, Disorders of Higher Nervous Activity. 
P. 1. Vinken, G. W. Bruyn, Macdonald rnents through the microscope optics so you get correctly exposed 
Critchley, and I. A. M. Frederiks, Eds. film from every shot. The Bausch & Lomb 35mm Micro/Macro System 
North-Holland, Amsterdam; Interscience lets you switch quickly from micro to macro. Change a few compo- 
(Wiley), New York, 1969. x + 444  nents, and you're taking perfectly exposed photomacrographs of 
illus. $35; by subscription, $29.75. 

Handbook of Numerical Inversion of gross specimens. 
Laplace Transforms. V. I. Krylov and All the agonizing calculations that made photomicrography corn- 
N. S. Skoblya. Translated from the Rus- 
sian edition (Minsk, 1968) by D. Louv- plex, have been simplified or eliminated. The B&L System utilizes high 
ish. Israel Program for Scientific Transla- quality Canon components having many exclusive and convenient 
tions, Jerusalem, 1969 (U.S. distributor, features such as a quick-loading film system and a Light Meter Ampli- 
Davey, Hartford, Conn.). vi + 298 pp. fier that increases sensitivity 64 times. It allows measurements not 
$10. 

Heating. C. R. Bassett and M. D. w. possible with other camera systems. You get perfectly exposed pic- 
Pritchard. Elsevier, New York, 1969. vi + tures even under extremely low light conditions. 
134 pp., illus. $8 Environmental Physics. Write for our free Catalog 42-2326 which has all the exciting details. 

High Energy Physics. Vol. 3. E. H. S. 
Burhop, Ed. Academic Press, New York, 
1969. xii + 380 pp., illus. $19.50. BAUSCH & LOMB () 
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Cellulose acetate is a fine separation 
medium for electrophoresis. It pro- 
vides both high resolution of fractions 
and rapid processing. Because it is 
thin and highlyporous, however, cellu- 
lose acetate is fragile. It also has a 
tendency to wrinkle and curl. And 
because it is limp, it is additionally 
hard to handle. 

The Millipore PhoroSlide Electro- 
phoresis System is designed around 
a unique support strip that provides 
the advantages of cellulose acetate 
in a form that is easy to handle. The 
PhoroSlide strip has a springy stiff- 
ness and almost snaps into the cell 
by itself. Handling involves no risk of 
distorting the separation record. The 
finished strip is a durable and perma- 
nent record of the separated sample. 
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springy PhoroSlide strip. As many as 
ten cells may be connected together 
for simultaneous parallel operation. 

All the advantages of the PhoroSlide 
system can be used for immuno-elec- 
trophoresis. A special Immuno-Phoro- 
Slide support strip has precut serum 
wells and antiserum troughs. It re- 
duces the time for analysis from 82 
hours to 54 hours, and a technician 
with only a few hours of special train- 
ing can handle it nicely. Definition and 
detail are fully equivalent to the best 
results with agar. 

The PhoroScope Densitometer pro- 
vides an instant visual presentation of. 
the phoretogram on a cathode ray 
tube and an automatic meter indication 
of the actual percentage represented 
by each fraction in the separation. 

Unlike usual densitometers, the 
PhoroScope doesn't have any pen to 
fill, cords to pull, gears to oil, belts to 
replace or springs to tighten. There 
are no moving parts except for a small 
mirror that vibrates. 
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