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CHEMICAL STRUCTURE OF CYTOPLASM 
By Dr. R. R. BENSLEY 

DEPARTMENT O F  ANATOMY, 

INa recent note written as  a supplement to  a sym- 
posiurn on the structure of protoplasm, K. H. Meyerl 
summarizes Seifriz's view of the structure of proto- 
plasm as follows: "the ultimate structural units of 
the living substance are  probably Iinear molecules or 
micellae so arranged as  to form a framework" and 
"the living substance is composed of a true network 
of primary valence chains which a t  several points 
are  tied together by chemical bridges held by molecu- 
lar cohesion (to-day one would say residual valences 
or hydrogen bonds)." If Meyer had substituted in  
the first statement the work "some" f o r  "ultimate" 
and left out the framework which requires further 
definition, and in the second statement had substi-
tuted the word "contains" fo r  "is composed of" this 

1K. H. Meyer, "The Structure of Protoplasm," Iowa 
State College, p. 267, 1942. 

THE UNIVERSITY O F  CHICAGO 

would be acceptable to  the majority of students of 
cell structure. X-ray diffraction and birefringence 
studies have brought convincing support to the con-
ception of structural constituents in  protoplasm which 
Seifrizz with so much genius and foresight advanced 
a decade and a half ago. 

This theory, however, interprets only some of the 
properties of protoplasm. These as  listed by Seifriz3 
a re :  "contractility, elasticity, cohesiveness, rigidity, 
and tensile strength." All these may be possessed by 
non-living systems. Protoplasm on the contrary re- 
spires, excretes, performs complicated chemical oper- 
ations, uses o r  liberates energy and reproduces its own 
substance in  kind. This metabolism is mediated by a 
multitude of intracellular enzymes and carriers and 

2 W. Seifriz, Brit. Jour. Exp. Biol., 1: 431, 1923-4. 
3 W. Seifriz, Am.  Nut., 63: 410, 1929. 



dustry where materials of small surface area are to be 
counted and identified. While elaborate counting 
procedures involving ruled-glass plates or chambers 
have been applied on bacteria, blood and particle 
counts, they are not applicable to fiber counts. 

Only recently has projection equipment for enlarg- 
ing microscopic objects found wide application. 
Much of the eye fatigue associated with techniques 
involving direct scrutiny of objects through a niicrg- 
scope is eliminated. The problem of counting the ini- 
ages still remains and while it may be possihle to count 
mentally the number of objects occurring within a 
projected area, a direct marking counting device may 
be profitably applied. To fulfil the need for a coun- 
ter that will mark sniall objects, an electric recording 
counter was designed. The marking is acconiplished 
with large soft lead pencil. The motion involved in 
the marking closes a small switch causing the current 
to pass through a coil. The magnetic field set-up 
moves a small laminated steel armature directly con- 
nected to an ordinary ratchet counter. A spring 
assembly quickly returns the counter in readiness for 
the next count. The counter-actuating assembly may 
be likened to a small electric motor whose rotary mo- 
tion is limited to an arc of 45", just sufficient to bring 
up the consecutive figures on the counter. A number 
of ratchet counters are suitable which add one unit 
for each oscillation of the shaft through approximately 
45". It was found desirable to select a counter with- 
out the return spring and supply an adjustable coil 
spring of greater tension. After experimenting with 
a number of different solenoids connected by means 
of a lever system to the counter, the above arrange- 
ment, which gives a rotary motion, was considered the 
best. The laminated core and the high inductance of 
the field coil makes the use of electric supply from 
ordinary A.C. line feasible. A three-foot flexible cord 
is desirable to connect the switch marking assembly 
with the electrically actuated counter, see Pig. 1. 

Fig. 1is the wiring diagram of the counting assem- 
bly. Probably the most vital factor in the proper 
operating of the counter is the selection of a suitable 
micro-type switch. Tliere are a number of these 
switches which are now available on the market. An 
adjustable metal band holds the pencil in contact with 
the small plastic in operating the switch and permits 
replacement or removal for resharpening. A very 
slight movement of the pencil causes the circuit to 
be closed. The silver contacts within the switch per- 
mit long continuoud operation. I t  is important to 
choose a pencil that will mark with slight pressure. 
The quality of lead should not be any harder than a 
No. 2. Colored leads or waxes may be substituted for 
differentiating between materials being counted and 
for marking various types of surfaces. 
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Rapid counting and marking of a series of items 
are possible.. It is easy, for example, to count and 
mark 150 fiber cross sections in one minute. Utiliza-
tion of the electric counter has greatly speeded up 
wool fiber analysis by the count method outlined by 
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FIG. 1. W i r i n g  diagram for electrical marking counter. 

Hardy and Wolf1. This method consists in counting 
the number of wool-fiber cross sections included 
within a 125-square-centimeter area a t  a magnification 
of 500 diameters. Many applications could be men- 
tioned, where advantages are possible by lessening the 
potential personal errors and speeding up tiresome 
routine procedures. 

H. W. WOLF 

1J. I. Hardy  and EI. W .  W o l f ,  U .  8. Department of 
Agriculture Circular 543, 16 pp., illus., 1939. 
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Announcing! 

ECONOMIC 

MINERAL DEPOSITS 


By ALAN M. BATEMAN 
Professor of Economic Geology, Yale  University 

The material in this book is presented in three parts : Par t  I offers a general treatment of the 
principles and processes of mineral formation, including details of form, occurrence, and 
origin of metallic minerals ; Part  I1 gives brief discussions of the various metals ; Part  111 
deals with the nonmetallic minerals, grouped according to their chief uses. The volume is 
designed for use in either one- or two-term courses in economic geology-both metalliferous 
deposits and nonmetallic substances. Elementary and advanced students will find i t  useful 
and understandable. 

The book constitutes a complete treatise on the subject of economic mineral deposits. Em-

phasis is placed upon processes of formation of mineral deposits. The content includes 

worldwide deposits, rather than merely those of the TJnited States; i t  thus represents a ready 

reference to all important deposits. 


A new and adequate textbook treatment of oxidation, gossans, and supergene enrichment is 

given. There is also a detailed discussion of the mineral-forming processes of sedimenta- 

tion, evaporation, and residual concentration. A new treatment of magmatic ores is given, 

with details of relations of magmas and ores. Further, the book gives practical geologic 

applications of theory, such as the value of geology in prospecting, the importance of min- 

erals in industry and international relations, and mineral resources. A treatment of non-

metallic~ in industrial use groups is given. 


CONTENTS-PART I. PRINCIPLES AND PROCESSES. Introduetion. Brief History of the Use of 
Minerals and of the Development of Eeonomic Geology. Materials of Mineral Deposits and Their Forma- 
tion. Magmas, Rocks, and Mineral Deposits. Processes of Formation of Mineral Deposits. Controls of 
Mineral Localization. Folding and Faulting of Mineral Deposits. Classifications of Mineral Drposits. 
Resources, Interilational Relations, and Conservation in Minerals. Geology in  Prospecting, Exploration, 
Development, and Valuation of Mineral Properties. Extraction of Metals and Minerals. PART 11. ME-
TALLIC MINERAL DEPOSITS. The Precious Metals. The Nonferrous Metals. Iron and Ferroalloy 
Metals. Minor Metals and Related Nonmetals. PART 111. NONMETALLIC MINERAL DEPOSITS. 
The Mineral Fuels. Ceramic Materials. Structural and Building Materials. Metallurgical and Refractory 
Materials. Industrial and Manufacturing Materials. Chemical Minerals. Fertilizer Minerals. Abrasives 
and Abrasive Minerals. Gemstones. Ground Water Supplies. INDEX. 

Approximately 870 pages Illustrated 6 by 9 Probable price, $6.00 

JOHN WlLEY & SONS, Inc., 440 4th AVE., NEW YORK 
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TWO OUTSTANDING TEXTS 

FOR SCIENCE COURSES 


MAN: AND THE BIOLOGICAL WORLD. 
By J. SPEEDROQERS, H. HUBBELL Bmns, University of Florida. THEODORE and C. FRANCIS 

605 pages, 6 x 9. $3.50 


A comprehensive text for survey courses designed to give the student a thorough grounding 
in the principles of biology. With major emphasis on basic principles and on biology as a 
science, this new book is of unusual interest in that i t  gives the background, facts and funda- 
mentals that will enable the non-biologist to understand and evaluate his own biological 
heritage and his relations to other organisms. At the same time, the facts are presented 
with such scientific accuracy that the book will also serve as an excellent introductory text 
for students who intend to specialize in biology. 

The subject matter comprises the examination of the organism from four successive view- 
points: (1) The organism as an isolated individual: structure and function, with the human 
body as the chief example; (2) The organism as a link in a sequence to generations: repro- 
duction and genetics; (3) The organism as the product of evolution: operation of genetic 
principles over a long period of time; history of life on earth; evolution of man; (4) The 
organism as a member of an economic and social complex: ecology. 

FUNDAMENTALS OF PHYSICAL SCIENCE 
By KONRAD BATESKRAUSKOPF, 660 pages, 6 x 9.Stanford University. $3.50 

This distinctive book has won a place for itself as a well-balanced and scholarly text which 
captures and holds the interest of the beginning student. Teachers like the book because of 
its completeness; the careful selection of material; the emphasis on basic principles rather 
than details; and the presentation of physics, chemistry, astronomy and geology as a unified 
field of knowledge. The achievements of modern science and important discoveries of the 
past are discussed with special emphasis on fundamentals and on methods of scientific 
reasoning. 

Difficult subjects are fully explained in simple language, with a minimum of technica1,terms. 
From a pedagogical standpoint, the book is extremely flexible. I t  is readily adaptable to 
courses of different lengths, and contains sufficient material so that a course based on the text 
may be varied from year to year. 

Send for copies on approval 

McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 


