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CHEMICAL AND PHYSICAL COM- 
POSITION O F  PROTOPLASM1 

IT is a very great pleasure for me to take part in 
such a joyful event as  the dedication of a new insti- 
tution devoted to the botanical study and researches. 
Botany is only a part of biology, and I should like to 
speak, in my address, on one of the most important 
problems not only of botany but of biology in gen- 
eral, on the chemical and physical composition of 
protoplasm. 

It is known that life is concentrated in the living 
contents of cells. The most important part  of these 
contents is protoplasm. It represents the medium in 
which all other organs of the cell perform their func- 
tions. If protoplasm dies no phenomena of life can 
occur, and the organism becomes a sacrifice of death. 
It is  therefore necessary for all biologists and physi- 
cians to know the properties of living protoplasm, 
its chemical and physical composition. This composi- 
tion plays a very important part in life and death. 

But how can we investigate the chemical composi- 
tion of protoplasm if a t  rthe first touch of our chemical 
reagents living matter dies? How can we defme this 
composition if we can investigate only the products of 
destruction of protoplasm l 

In  order to answer this question we must remember 
the procedure employed by chemists in their investi- 
gations of the chemical composition of new substances. 
They endeavor first of all to decompose the unknown 
substance and to determine the chemical composition 
of products of its destruction. From this chemical 
composition they arrive a t  the conclusion concerning 
the chemical structure of the unknown substanoe. 
Then they try to obtain this substance synthetically. 

Therefore, in order to determine the chemical com- 
position of living protoplasm, we must first of all 
investigate the chemical composition of the products 
of its destruction. Then we must endeavor to form a 
scheme of the chemical structure of the principal com- 
pounds composing living protoplasm. Finally, we 
must try to obtain these principal compounds arti- 
ficially. 

It is evident that the substances of dead protoplasm 
we can investigate chemically in our laboratories arise 
from the substances of living protoplasm. They 
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Marine Biological Laboratory 
Woods Hole, Mass. I 

Facilities for  resqrch in Zoology, 
INVESTIGATION ~;~~$~f"t~tw~p"$,"~,g9ia{,"$t,"~,"; 

Entire Year annn r n ~ h  and ninetv-four nrivute 
iabbrati;ie<$% Gci; fo r -nXover  

three months. Fifty-six tables are available for beginners 
in research who desire to work under the direction of mem- 
bers of the staff. The fee for such a table is  $50.00. 

Courses of laboratory instruction 
INSTRUCTION with lectures are offered in In- 

vertebrate Zoology, Protozoology. 
June 27 to Angust Embryology, Physiology, and Mor- 

phology nnd Taxonomy of the 
79 1~28 nl~ne.  Each course reauires the - - 

fu'il time of the student. h e ,  $75.40. 
The annual announcement will 

be sent on aoolication to  The 
Director, Marine Biological Laborn- 
tory, Woods Hole, Mass. 

SUPPLY 
DEPARTMENT Biological Supplies - - - 

Open the Entire For the classroom, museum o r  ~01-  
lector. Year Look for the  sign of the ~ imdlus .  

As the Limulus represents the test 
of time, we feel from the business 
growth that our supplies have also 
stood the test of yenrs. 

Smd for Catdogwe 
No. I. Zoological and Embryolog- 
ical materiaL L%te IIistorles and 
Habitat Groups. 
No. 11. Botanicat material. 
No. 111. Microscopla Slides. 
Address all correepondence re&- 

ing nmterisl md catalogue to: 
Supply Department 

GEO. M. GRAY, 
Curator, Woods Hole, Mass. 

One of the Hoke devices for 
use with compressed gases 

2/3 Natural size 

This little needle-valve will stand long, hard 
usage, and very high pressures. The needle 
will not blow out, nor will its point break off. 

For pipe lines; with bombs and compression 
chambers; in spraying systems; on laboratory 
tables, etc. 

Made of brass with monel needles, or all 
brass. Several models; $1.00 to $1.75 each. 

Your dealer, or Ask  for folder V. 

22 Albany St., 
New York Ci ty  

W A N T E D  TECHNICIAN-for biological lab- 
oratory in university. Full time work. Salary 
$1,500 to $1,800. Address, "C. C. A.," care of 
The Science Press, 3939 Grand Central Terminal, 
New York, N. Y. 

ASSISTANTSHIP  I N  PHYSICS 

$900.00 and tuition. Ten hours per week teach- 
ing required; remainder of time for graduate 
study. 

RUTGERS UNIVERSITY, 

- - 

T H E  M I C R O S C O P E  
By SIMON H. GAGE, of Cornell University 
Revised, Dark-field Edition (1927) now Available. 

The Old and the New in Microscopy, with a special chapter 
on Dark-Field Methods and their Application. 

Postpaid, $8.50 

COMSTOCK PUBLISHING CO., ITHACA, N. Y. 

F o r  Sale: Very fine old Navajo rugs, mvlsenm 
pieces. American Indian jewelry of silver and 
turquoise, and wampum, old and modern. Pho- 
tographs, descriptions and prices on request. 

Hazel Andrews Cattell, 
43 Washington Square, 

New York. N. Y. 

EX CEECKER CALCULATOR AND BOOK 
Very good for + - x & a ;  6 Places. $1.00: 
Ba%, if not satisfied, 1 wk. Surpasses slide 
rule. mat  for pocket. 30% to Agts. Cirs. on 
many new things of Utilk Advantages. 

Dr. Wetherill's S~ec.. Audubon. Pa. 
- -  - 

om-mwm-a 
Hy-Speed ~ i x u m >  
Clan~p to any tank, opemte from 
light clrcult, mix all kfnds of liquida. 1 
Also used for even temoerature r - 
1111th~. TIious:~nds in use. - 

Write for clranlar. 
1 /lO H. P. ALSOP ENCIISEERINO CO. 

1 
$37.50 up 47 w. ~ 3 r d  st.. N ~ W  York 1 -eom-oom- 



THE STANDARD WHITE RAT 
Mus Norvegicus Albinus 

We maintain the largest commercial colony of White Rats in the United States, 
confiningour efforts solely to the breeding, raising and sellingof a Standard Albino Rat. 
A standard animal enables biologists in different sections to obtain comparable results. 

A BREEDING STOCK OF 2,000 AND A SALES STOCK O F  20,000 CONSTANTLY MAINTAINED BY A 
WEEKLY OUTPUT O F  1,500 TO 2,000 INSURES PROMPT AND SATISFACTORY EXECUTION OF ALL ORDERS. 

Prices on Lots of 50 or more 
BREEDING STOCK GRADE A-M & F $1.75 each 
TOXICITY SIZE 100-150Gm. 
MEDIUM SIZE 80-100Gm. 
SMALL SIZE 50- 80 Gm. 
VITAMINE SIZE 30- 50 Gm. 
LITTERS-known age, with Mothers (8 to 16 to litter) 

Prices for Lot. leu than SO furnished on request 

All Shipments via Exprm Prepaid 
Orders of Jess than 50 animals,-express charges and crating will be at the expense of 

consignee and d be charged on invoice. 
Orders of 50 or more, express charges and crating at our ex eqse when the same does not 

exceed $5.00 per hundred animals. Any excess of thi. amount wfi be charged on invoice. 

ALBINO SUPPLY, INC. 
916 Parrish Street Phono,Market 6265 Philadelphia, Pa. 
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Victor Interval Timer 

with Automatic Alum 
Measuring time in periods ranging from 

15 secondsto 2 hours 

An essential factor in the proper 

Diet Kitchens 

Laboratories Class Rooms 
Industrial Plants 

Over 30,000 in use! 

VICTOR X-RAY CORPORATION 
2012 JacksonBlvd., Chicago, Illinois 
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THE SCIENCE PRESS 
PRINTING COMPANY 

The Science Press Printing Company 
has been established and equipped for 
printing scientific literature in the best 
way, with compositors, pressmen and 
proof-readers trained for technical work. 
It is a business corporation but it has 
been founded to provide facilities essen- 
tial for the advancement of science. 

The corporation owns its building at 
Lancaster, Pennsylvania, over 14,ooo 
square feet of floor space lighted on all 
sides, with space for printing a hundred 
scientific journals. It has the best ob- 
tainable presses, composing machinery 
and binding equipment. What is more im- 
portant, it has the most competent press- 
men and compositors in a city which 
slnce "Science" was first printed there 
in 1894 has become a center for fine 
scientific printing. The costs are only 
about three fourths as much as in the 
large cities. ' 

Those authors who have read proofs 
will know the correctness of the compo- 
sition, including the technical scientific 
terminology. A distinguished scientific 
man wrote recently to the editor of "Sci- 
ence": "I corrected my first proof a year 
before you were born and the one I re- 
turned yesterday was the first one in my 
long experience that needed no correc- 
tion." 

The press prints "The Scientific 
Monthly," "Science," "School and So- 
ciety," "The American Naturalist" and 
some twenty other scientific journals and 
publications. The typography and press- 
work of these journals will bear com- 
parison with any weekly or monthly pub- 
lication, although, for example, "Science" 
must be printed mostly in one day in an 
edition of over 13,ooo. The new edition 
of " The Biographica1,Pirectory of Amer- 
ican Men of Science is an example of 
the work of the press. It can to special 
advantage print scientific monographs 
and doctorate dissertations. 

Correspondence should be addressed to 
the secretav, Jaques Cattell, The Science 
Press Printlng Company, Lancaster, Pa 

Light, compact, convenient 

Key to a new convenience in the repro* 
duction of data and photographs 

I T'S modern, quick, inex- , 
pensive and convenient- 

this new equipment for 
making photographic rec- 
ords. Already used exten- 
sively in schools and col- 
leges. 
Compact Blm rolls super- 
sede bulky negatives and 

lnntern slides, while the 
total cost runs about 2c per 
picture 1 

Small pictures, yea, but ideal 
for notebook, enlargement or 
projection. And'they are so 
easily produced when you 
use 

The ANSCO W 
CAMERA 

The Memoscobe is a simvle 

The Mnno Cobier- 
i s  ~ x t  n ~ n ~ ~ l p  con- 
r ~ n i e n t  fo r  photo- 
grnplling Drints. 
r i g  cnp- 
lions, t lntn.  ell,.. 
by i~.;ing the IIelr~o 
<':knr~r:t. 1ViIl1 
tRrrc. neces-ar:: 
extra  lenses. 

$15. 
Other e q ~ l l ~ n i c n t  
i n r l ~ ~ d e u  3Icmo I 

still-film fiojector lor 
Memo (35 mm.) positives. 
It is ideal for classioom, lab- 
oratory and similar work, 
yet quite inexpensive. It's 
easy to operate and throws 
a clear sharp picture equal 
to that from first-class ama- 
teur movie. projecto~s. 
$19.50, carrying case In- 
cluded. 

J'rintrr ancl JIrmo Enlnr~cr .  Write for I1oo1ilt.t. 
. - - - - . - - - . - - - - . - - - - -  

Agfa Ansco Corporation, 
Binghamton, N. Y. 
Send me free 48- age booklet and special folder de- 
srnbing the A~&~'co  Memo Camera and companion 
equipment. 

Name ............................................... 
Number & Street ................................... 
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