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Yth the Width of a Human Hair 
instruments which play so important a part 
in national defense call for precision manu- 
facturing methods which Bausch & Lomb 
have developed over years of producing fine 
optical instruments. Here, in air-conditioned 
rooms, deft operators accurately space and 
engrave lines only %th as wide as a human 
hair on binocular "mil" scales. 

Production for Victory has unquestioned priority. 
While this may cause inconvenience, delay, and 
sacrifice in filling civilian orders we know it has 
the unqualified endorsement of everyone with whom 
America comes first. 

BAUSCH & LOMB 
OPTICAL CO. ROCHESTER, NEW YORK 
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Science Shoulders Arms 
What science in the past has done for peacetime America, 
needs no recounting. 

But science today tackles a grimmer job. Research now 
must give America at war the fighting weapons she needs. 

That's why Westinghouse Research Engineers-work- 
ing in one of the world's leading laboratories-are devoting 
their full time to the nation's defense requirements. We 
wish we could tell you about some of the remarkable 
things they've done already. 

We shall-later. 

Westinghouse 
WESTINOHOUSE ELECTRIC & 

MANUFACTURINB CO. 

Pittsburgh, Pa. 
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CHOLINE CHLORIDE 
SMACO 

T HE IMPORTANCE of choline in nutrition is 
now more widely recognized as a result of 

new investigations showing its relationship to 
liver cirrhosis1 and renal Under spe- 
cific dietary conditions a deficiency of choline 
results in fatty infiltration of the liver in ratsa 
and perosis in chicks.' Choline is definitely in- 
volved in the metabolism of the sulphur con- 
taining amino acids6$ 

It has been suggested that choline is a factor 
in the Bcomplex7 and because of this there is 
increasing use of choline chloride as a routine 
supplement in nutritional research especially 
where highly purified diets are employed. 

Choline Chloride synthesized in our labora- 
tories, is available conveniently packaged for 
research purposes and in bulk quantities. 

1. GYORGY, P., and GOWBLAT~, H.: Proc. Soc. Exp. Biol. 
6 Med., 46:492:1941. 

2. GRIFFITH, W. H.: J. Nurhion, 21:291:1941. 

3. BEST, C. H., and RDOUT, J. H.: Ann. Rev. Biocbem., 
8':349:1939. 

4. HEGSTED, D. M., MILLS, R C., ELVEHJEM, C. A., and 
HART, E. B.: 1. Biol. Chem., 138:459:1941. 

P R I C E S  O N  R E Q U E S T  5. DU VIGNEAUD, V., CHANDLER, J. P., MOYER, A. W., 
KEPPEL, D. M.: J. Biol. Cbem., 131:57:1939. 

RESEARCH LABORATORIES 6. GRIPPITH, W. H., and WADE, N. J.: J. Biol. Cbem., 
132:627:1940. 

S. M. A. C o r p o r a t i o n  7. GYORGY, P., and GOLDBLA~,  H.: J. Eup. Wed., 
C H A G R I N  F A L L S ,  O H I O  72:1:1940. 



4 SCIENCE-ADVERTIBEYENTS VOL. 95, NO. 2455 

Interior Radiation Insures 
Even Chamber Tempera- 
ture for Better Incubation 

THE Castle Precision Incubator NO. 554, (as 
recommended for milk analysis by the agar 
plate method), features a temperatwe so uni- 
form throughout that one thennometer is suffi- 
cient to secure accurate temperature measure- 
merits. This is due to the Castle method of 
heat transmission by interior radiation rather 
than by convection. I t  operates with a con- 
stancy of & l / S O  C. and a uniformity of -1- 7/8" 
C., under full load conditions. 

22 gallons of warm water, accurately con- 
trolled, provide thousands of calories of reserve 
heat to compensate quickly for any heat loss. 

Other models in varying capacities for various 
bacteriological applications are available. 

Write- 

WILMOT CASTLE COMPANY 
1212 University Ave., 

Rochester, N. Y. 

t 

A 
POLAROID" 
All-Purpose Kit ' 

$9.75 COMPLETE 
This Polaroid Experimen- 
tal Kit may be used by 
hand, on an optical bench, 
with a common horizontal 
projector or with a verti- 
cal projector. I t  includes 
accessories for all the basic 
demonstrations so impor- 
tant in acquainting stu- 
dents with the principles 
of the new applied sci- 
ence of polarized light. 

As a holder for the polar- projection lantern with 
u i g  filters, the kit con- laboratory clamps. 
tains a slotted metal V- Price: Polaroid Experi- 
block screwed to a 10 mm mental Kit. No. 420, with 
support rod which may be Laboratory ]-Filters (set 
held by hand, or in the of 2) .  89.75. 48-page t e ~  
carriages o f o p t i c a l and instruction manual in- 
benches, or mounted in a cluded. 

For complete catalog write your laboratory 
supply house or  Dlvlalon 11 

POLAROID CORPORATION 
730 Xaln Street, Cambridge, Maes. 

* T . M .  Reg. @ U.S.Pat.Off. 
i .J 

LaMotte Combination 
soil Testing Outfit 

one of the most popular outfits> contains tests 
for pH, potash, phosphorus, and nitrates, all as- 
sembled in one wooden carrying caae with COF 
plete apparatus, reagents and instructions ; PnCe 
$35.00 f.0.b. Baltimore, Md. Other combinabona 
can be supplied vsrying from three tests up to 
eight- Prices On request- 

~ ~ ~ ~ t t ~ chemical produds co. 
Dept. "as Towson, Baltimore, Md. 

MATCHED TUBES 
for 

Colorimetric and Nephelomehic Methods 

We specialize in this field. 

Write us regarding your 
requirements. 

R. P. CARGILLE 
118 Liberty St. New York 



In connection with the greatly increasing 

number of studies of nutritional problems, 

investigators have recognized the need for 

pure chemicals as the individual constituents 

of basic diets, to eliminate difficulties caused 

by the introduction of unknown factors. 

The rapid progress of recent years m the 

isolation, identification, and synthesis of the 

vitamins, especially those of the B complex, 

has fulfilled part of this need, but there re- 

mains the problem of the supply of pure 

amino acids in the required quantities. 

The successful activities of Merck & CO. 
Inc. in furthering research and development 

of the vitamins, particularly those of the 

water-soluble group, have led the Company 

to engage in the commercial production of 

pure amino acids. 

The jdlotoing pure amino acids are 

nowauailaMeatprices aalaJated toper- 
mit investigzatbn of their mthional 

signijhnce: 

Aminoacetic Acid 
(Glycocoll, Glycine) 

*&Arginine Monohydrochloride 
*dLAspartic Acid 

Beta-Alanine 
ddAlpha-Alanine 

clCysteine Hydrochloride 
LCystine 

&Glutamic Acid Monohydrate 
&Histidine Monohydrochloride 

*LHydroxyproline 
dLIsoleucine 
dLLeucine 

*&Lysine Monohydrochloride 
dGLysine Monohydrochloride 

*dLMethionine 
&Norleucine 

dZ-Phenylalanine 
* LProline 

dLSerine 
*dGThreonine 

* LTryptophane 
dLValine 

*Available in restricted quantities. 

MERCK & CO. Ine. d a n u + & & m y % d &  RAHWAY, N. J. 



A SWIVEL T H A T  HOLDS 

Swivel Clamp-Eleven-tenths Actual Size 

ACCURATELY machined from brass 

and heavily nickeled. The improved swivel 

joint is fixed by a special inner mecha- 

nism giving firm frictional holding power 

under moderate tension by the set-screw. 

The HARVARD APPARATUS COMPANY, Incorporated 

Dover, Massachusetts 
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T H E  GOLDEN AGE O F  BOTANY1 
By Dr. EDGAR N. TRANSEAU 

THE OHIO STATE UNIVERSITY 

THOSE of us who were so fortunate as  to enter the 
field of botany about the beginning of the century 
have ~vitnessed the period of its greatest growth and 
differentiation. I n  no other country and at  no other 
time have there been so many undergraduate stu-
dents of botany, so inany graduate students and so 
rnany botanists enlployed in educational and research 
institutions. W e  vividly recall that this 40-year 
period began just after the Spanish-American war 
~vhen iiinerica took over the Philippine Islancls. We 
have likewise had a part in all the educational phe- 

1 Address of the retiring president of  the Botanical 
Society o f  Arnerica, delivered at  Dallas, Texas, on Decern- 
ber 29. 1941. 

nonlena before, during and after the first World War. 
The period closes as World W a r  I1 is thrust upon us. 

This tinie the war is not "to nlake the world safe 
fo r  deinocracy," but to  keep deinocracy fro111 being 
crushed against the wall a t  its back. After the first 
~vorld war caine the collapse of European credits 
and subsequently a variety of socia! re~~olut ionsthat 
have ended in ruthless dictatorships. The state-sup- 
ported Continental universities were first inlpoverished, 
then regulated and finally regimented or liquidated. 
Because of declining financial aid, teaching and re-
search in botany have been possible only to men of 
independent means, and in many of the Continental 

http:E,t#7t'.r8
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BINDING O F  SULFONAMIDES BY PLASMA 
PROTEINS  

CEREBROSPINALfluid concentrations of sulfathiazole 
which occur during treatment of nleningitis do not 
generally exceed 25 per cent. of the plasma concen-
trations; values fo r  sulfanilanlide in the cerebrospinal 
fluid nlay reach 100 per cent, of the plasma concentra- 
tions, whereas the values for  sulfapyridine and sulfa- 
diazine are intermediate. These differences in  con-
centration have been ascribed to differences in the 
diffusibility of the drugs into the spinal fluid. An 
alternative explanation mould be the existence of 
part of the drug in conlbination mith plasma protein. 
Schonholzerl has denlonstrated binding of the azo-dye 
of sulfanilamide, Prontosil, to serum albuulin in  elec- 
trophoresis experiments, but this technique does not 
furnish quantitative data for  partial binding. The 
experiments reported in the present paper support 
the view that the sulfonamide drugs are bound to 
plasnla proteins in  varying proportions, the relntive 
concentration of drug attained in the spinal flnid 
depending upoil the extent to mhich the drug is bound 
in the blood. 

Sornial hunlan plasma mas dialyzed in Cellophane 
bags against 0.15 N. KaC1, buffered a t  pI-I 7.4 by the 
addition of 0.01 11,phosphate, mith varying additions 
of a sulfonamide. A t  equilibriunl the drug concen-
tration was found to be higher in  the plasma than in 
the buffer. TIThile this distribution coefticient is not 
direct evidence of binding to protein, the data fit the 
Freundlich adsorption isotherm, as is the case with 
phenol red,2 fo r  mhich direct evidence of cheillical 
binding has been furnished by absorption spectro- 
photon~et ry .~  Whether the phenomenon be due to 
adsorption, coordination, or s in~plg depression of the 
a c t i ~ i t y  coefficient by the protein is of less biological 
than chenlical interest, fo r  in  any case, it is the value 
of the distribution coefficient which determines the dis- 
tribution in the body. Tlie binding (using the term 
in a very general sense) is due to albunlin but not 
to globulin; lipid-free plasma behaves similarly. In  
normal plasma containing 7 per cent. protein, with 
drug concentrations of 10 nlg per cent., the proportion 
of ('free', (unaeetylated) drug which is bound to pro- 
tein is as f ollo~vs: 

Sulfanilamide ...... ... . . ..... 20 per cent. 
Snlfapyridiae . . .... .. . 40 per cent. 
Sulfadiazine . ............. ... 55 per cent. 
Sulfatlliazole . .......... .. . . . 75 per cent. 

These data can explain the observed distribution in 
body fluids and the greater solubility in  plasma than 
in saline. 

1 G. Schonholzer, Klin.  Wc7~nsch1.., 19: 790, 1940.  
2 A. Grollman, Joiir. Biol. C ~ L ~ T J ~ . ,   63: 141, 1925. 
3 H. W. Robinson and C. G. Hogden, Joz~r .  Biol. C7tem., 

137: 239, 1941. 

Prelinlinarg bacteriostatic experinlents were carried 
out mith B. coli in  a synthetic n~edium, with and with- 
out added a l b u ~ n i n . ~  The results suggest that the con- 
centration of unbound drug determines the level of 
bacteriostatic activity, the bound drug being appar- 
ently inactive. It was also noted that the order of 
increasing tendency to be bound to plasnla albumin 
was identical with the order of increasing bacterio- 
static effectiveness fo r  the four  sulfonaniides ~ t u d i e d . ~  
This latter relationship may be of theoretical signifi- 
cance and is being studied further. 

It has been demonstrated that the sulfonan~ide 
drugs behave as though bound in varying degree to 
plasma albunlin or some fraction thereof, and it 
appears that the bound drug is not bacteriostatically 
effective. The effective level of the sulfonamides in  
the cerebrospinal fluid nlay therefore be as great as 
that in the blood stream, and the apparent level corn- 
pared mith the blood should not be used as a guide to 
the choice of a drug. Inasnluch as excellent thera- 
peutic results have been reported with the use of 
sulfathiazole in  ~neningococcic meningitisG it  may be 
preferable to the inore toxic sulfanilanlide and sulfa- 
pyridine, mhich have often been favored because of 
the higher concentrations attained in the cerebrospinal 
fluid. 

4 TVe are indebted to Dr. TJT. Barry TJTood for assistance 
in the bacteriological norlr. 

5 (a) TV. E. TYood, personal communication. (b) H. J .  
White, T. T. Litchfield, Jr., and E. Ii, 31arshal1, Jr., Jour. 
Pharrrt. cc?td E ip .  Therap., 73: 104. 1941. 

6 (a)  I f .  Finland and J. H. Dingle, X e w  Eng .  Jour.  
Xed. ,  225: 825, 1941. (13) H. S. Banks, La?tcet, 1: 104, 
1941. 
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=For Semester Courses 

Musical Acoustics  
By C. A. Culver, P1l.D. 
Carleton College 
128 Illus. 194 Pages $2.50 

Intended for a one semester college course for students interested in the physical basis of music, this new 
text presents a unified account of recent research and  development work having a bearing on the produc- 
tion and transmission of musical sounds. The first part  presents the elementary priuciples of musical 
acoustics; the latter part  deals with sound production by the voice and by various musical instruments. 

By P. C. DIcCorlile, Ph.D. 
State Teachers College, Pa.  Survey of Physical Science  
273 Illus. 471 Pages $2.75 

for College Students 
This text presents material for a rigorous, well balailced survey course for college freshmen. Some fea- 
tures of special interest a re :  star maps; discussion of radioactivity; polaroid; teleri3ion; lightning; syn- 
thetic chemistry: aild acoustics of halls. Laboratory exercises suitable for individual rvork or for class- 
room demonstrations are provided a t  the end of each chapter. 

Temperature Measurement  
By R. 1;. Weber, P't1.D. 
Penna. State College 
183 Illus. 430 Pages $4.00 -

and Control 
Written for college students and especially for those preparing for industrial positions, this new tes t  pre 
sents the basic principles necessary for the appreciation, intelligent use and extension of the methods of 
temperature measurement and control. The experiments have been developed and tested by actual labora- 
tory use over a period of years. 

THE BLAKISTON COMPANY 
PHILADELPHIA 1---

SPRAGUE - DAW#LEY, INC.  

Madison, l$Tisconsin 

BIODYNAMICA MONOGRAPHS ON A Short  
GENERAL PHYSIOLOGY  I HISTORY OF THE PLANT SCIENCES1.  "Life and Death at  Low Temperatures" by B. J. Lziyet 

$ ~ dP 31 Gehento. 341 pages. Net $4.50 1 by Howard S. Reed, Prof. of Plant Physiology,
2. Optical Activlty and Living Matter" by G. F.  Gause. 

162 pages. Net $2.75  Univ. of California :-The first history of botany 

Order from  written by an  American and published in America. 
The discovery and domestication of plants in 
ancient tiines as well as the development of the 
plant sciences in seIected fields, since the opening 
of the 20th century, receive particular attention.- 
"A Ncw Series of Plant Scieilce Books ", edited by 
F. Verdoorn, Vol. 7, 323 pages, 37 ill., buckram. 

P R I N T E R S  O F  
S C I E N T I F I C  A N D  E D U C A T I O N A L  J O U R N A L S  $5.00 

M O N O G R A P H S A N D  B O O K S   Chronica Botanica Co., Waltham, Mass. 
Correspondence I n v ~ f e d  

LANCASTER, PENNSYLVANIA New York wm n.w.nn T srrr unrmn. Toronto Rip de Janeiro 

1 
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PULFRICH PHOTOMETER 
(Arranged UJ Co Zovimeter) 

This instrument is designed for colorimetry with- 
out comparison solution. It measures the absorp- 
tion occurring in digerent wave-length regions with 
a degree of precision formerly obtainable only with 
a spectro-photometer. The results are rapidly de- 
termined by one measurement without variation of 
the depth of liquid. 

Additional accessories equip this instrument as a 
Nephelometer, and Glossimeter. Literature will be 
gladly sent on request. 

(Prompt delivery from stock) 

C A R L  Z E I S S ,  I N C .  
4 8 5  F i f t h  A v e n u e  7 2 8  S o  H i l l  S t r e e t  

L O S  A N G E L E S  
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GROWTH THROUGH A C H I E V E M E N T  

FROM a modest one room laboratory in 1908 to the pres- 

ent four story Research Laboratory Building-from a 
personnel of 4 to a staff of 190.. .Such has been the 
growth of Corning Research in Glass over the past three 
decades. 

Many have been the achievements of these scientists 
during these 34 years. Of the 25,000 or more different 
glass formulas developed by them, two are of outstanding 

importance to the school laboratory. 
Pyrex brand Chemical Glass No. 774-the Balanced 

Glass used in Pyrex brand Laboratory Ware-helped 
make our country independent of European sources in 

World War I. Corning's new 96% Silica Glass No. 790 
-announced in 1939-used in Vycor brand Ware, 

strengthens that independence. These two glasses answer 
virtually every laboratory need. 

Whatever your laboratory requirement, call your regu- 
lar supply dealer. He brings to you speedily and econom- 
ically the results of ."Corning Research in Glass." 

1 LABORATORY WARE CORNING GLASS WORKS ' 
CORNING. N. I. 

m.. * . 


