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Measurement for Keen Vision 

Y ou open your eyes and you see. You are 
never conscious of the complicated physical 

and nervous system that makes your vision pos- 
sible--as long as your eyes work properly. But a t  
the first signs of maladjustment--such symptoms 
as headache, inability to read fine print, easy 
fatigue--you need the services of an eyesight 
specialist. Thousands of these professional men 
are trained, through skill and experience, to help 
you guard your most precious gift. 

The above formula is the prescription for a 
specific eye condition. I t  was determined through 
the use of a variety of scientific instruments of 

delicate precision-Bausch & Lomb instruments. 
I t  will be incorporated .into a lens which, from 
raw materials to final mounting, must be produced 
with critical accuracy. 

For its contributions to the science of correcting 
eyesight, as much as for its achievements in optical 
instruments for national defense, for science, educa- 
tion and industry, Bausch & Lomb has earned its 
name as America's Leading Optical Institution. 
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OPTICAL CO. ROCHESTER, NEW YORK 
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AN AMERICAN S C I E N T I F I C  INSTITUTION PRODUCING OPTICAL GLASS A N D  INSTRUMENTS 
FOR NATIONAL DEFENSE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION. 

Bclence: publlelced weefily W TW B c h a  Preas, Laneaeter, Pa. 
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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 temperature so uni- 
form throughout that one thermometer is suffi- 
cient to secure accurate temperature measure- 
ments. 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/SO C. and a uniformity of + 7/g0 
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. 

LABORATORY COUNTING OPERATIONS I 

A-2020 ADAMS UNIT LABORATORY COUNTER. 
It is easily operated by touch, records up to 999 with 
single handle to reset to zero point. This prLctid 
table model is especially convenient for use by the micro- 
scopbor any other place where it is desirable to leave 
the hands free when not actually using instrument. Re- 
moves tediousness, increases speed and reduces possi- 
bility of errors. Each $8.00 

Order now while the -r is bsfon, you. This counter and 
orham dercribed on pads 20 of our nac Catalog No. 102SC. If 
you hoaen't already r - i d  your copy, p h write for one on 
y o w  htlerhead. 

CLAYmADAMS Cw A o A M s  J - 44 EAST 23rd STREET, NEW YORK, N. Y. 1:. 
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A M P O U L E  F ILL ING I 
alzd S E A L I N G  

1 New, modern equipment for today's 
I 

ampoule filling needs. I 

and I 

I 
AMPSEAL I 

I - - 
at the I 

CHEMICAL S H O W  1 
B O O T H S  

2 1 5 - 2 1 6 - 2 6 2  I 
Be sure to see our new AMPWASH 

and AMPRINT I 
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If you can't visit the show, 
write for details 

I 

PerfeKtum Products Co. i 
300 Fourth Avenue New Yorlc, N. Y. I 
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CONSTANT TEMPERATURE EUUIPMENT*BATHS . . . General or special purpose for water or oil. 
Adjustable to  temperatures from -30 to 200° C. Constant t o  
as  close as  ? 0.005O C. With or without built-in refriger* 
tion or shaking mechanism.*CABINETS .. . r o r  drying, incubation, etc., with very close 
temperature control. Humidity control to suit requirements.*THERMOREGULATORS . ..sensitive, reliable and ad-
justable bimetal and mercury types for holding the tempera-
ture of air or liquid baths to precise limits.*SUPERSENSlTIVE RELAYS .,.A complete me of 
reliable types for  controlling heater loads.*LOLAG IMRiERSION HEATERS ... Flexible and 
pipe-fitting (bayonet) immersion heaters featured by the 
well-known Aminco LoLag construction and flexibility of 
application. Copper, steel or monel metal sheaths. Ideal for  
constant temperature work. Improved open-coil heaters for 
lasting service i n  electrically heated ovens, etc.*MOTOR-DRIVEN STIRRERS . ..Inexpensive, power-
ful, qniet and long-lived types for every stirring need. 

Ilhtstration sholus a n  Aminco 
constant temperat?~rewater or  
oil baflt,  for  a wide range o f  
operating temperatures, w i th  
temperatztre constant t o  as 

close as +- 0.005' C.
Fully Described in New Catalog A-41 

Complete Facilities for the Design
and Manufacture of Scientific In-
struments to Meet Individual Needs 

T H C  MUNSELL COLOR SYSTEM 
A scientific evaluation of the Munsell Color System as it haa been developed in the last forty years 

comprises the greater part of the December, 1940 issue of the "Journal of the Optical Society of America." 
One of the papers contains I. C. I. x-y values of the Munsell standard colors. Through the thoughtfulness 
of an individual deeply interested in the Munsell System, this copy of the Journal may be had, postpaid, aa 
long aa the supply lasts, for the nominal price of twenty-five cents per copy. Payment may be made in 
coin or stamps. Addreas your request to: 

THE MUNSELL COLOR COMPANY, INC. 

10 E. Franklln Street 0 Baltimore, Xaryland 

COLOR STANDARDS COLOR COUNSEL COLOR SERVICE 
I 

SPRAGUE = DAWLEY, INC. 
P ~ M W L & C & & , W H & & & M - ~  
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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 damage.2 Under spe- 
cific dietary conditions a deficiency of choline 
results in fatty infiltration of the liver in rats8 
and perosis in chicks! Choline is definitely in- 
volved in the metabolism of the sulphur con- 
taining amino acids?' e 

It has been suggested that choline is a factor 
in the B-complex7 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 GOLDBUTT, H.: Proc. Soc. Ewp. Biol. 
& Med., 46:492:1941. 

2. GRIPPITH, W. H.: J. Nutrition, 21:291:1941. 

3. BEST, C. H., and RIDOUT, J. H.: Ann. Rev. Biochem., 
8:349:1939. 

i J 1 4. HEGSTED, D. M., MILLS, R. C, ELVBHJEM, C. A., and 
HART, E. B.: J.  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. Chem., 131:57:1939. 

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

S. M. A. C o r p o r a t i o n  7. GYORGY, P., and GOLDBUTT, H.: J. Exp. Med,  
C H A G R I N  F A L L S ,  O H I O  72:1:1940. 
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JUNCTIONS, 
MECHANICAL and ELECTRICAL 

In our standard Double Clamp the screws are designed 
for speed, smooth contact and positive hold under very 
moderate tension. The machined right-angle faces per- 
mit rigid and accurate combination of units. Each clamp 
will grip a bar 14 mm. in diameter, or a wire of 1 mm. 

When equipped with a Binding Post, as in the two figures 
above (actual size), the clamp gives attachment to the 
finest wire and adds convenience and security to electrical 
circuiting. The binding screw is so tooled as to insure 
immediate conduction through enamel or light-wound 
insulation. Time is saved, and the risk of uncertain 
contact avoided. 

The body of this clamp is stainless steel; the screws are 
nickeled brass. 

Write for the Catalogue of Physiological Apparatus 

The HARVARD APPARATUS COM PANY, Inco~orated 

Dover, Massachusetts 

L 
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SOCIAL IMPLICATIONS O F  VITAMINS' 
By Dr. ROBERT R.WILLIAMS 

CHEhIICAL DIRECTOR, THE BELL TELEPHONE LABORATORIES 

THE theory of evolution has profoundly influenced 
the philosophical and religious thought of our gen-
eration as well as that of its predecessor. I n  alliance 
with the sciences of genetics and neurology i t  has 
shaped much of our thinking concerning the psyoho- 
logical and nervous organization of the human per- 
sonality. At  one time, especially under the influence 
of Herbert Spencer, the evolutionary concept had a 
profound influence upon theories of government and 
social organization. Perhaps it  would not be going 
too f a r  to say that the doctrine of laissex-faire had 
for  a generation some of its main roots in  the soil of 

1 Lecture given on the occasion of the fiftieth anniver- 
sary celebration o f  the rniversity of Chicago, September 
22, 1941. 

our views of the evolutionary process. I n  the present 
day of world-wide acceptance of planned economies 
and of various forms of paternalistic regimentation 
laissez- faire has become disreputable and scarcely any 
one is so poor as to do it  reverence. Increasingly, 
popular thought classifies human social organization 
as  a thing apart  from nature, something to be dealt 
with as seems to us expedient. 

Believing that it  is a grave mistake to divorce any 
broad aspect of human life from its setting as a par t  
of nature, I beg your indulgence to-day i n  departing 
from the s h o ~  talk of chemists, namelv, ", chemical 
compounds and chelnioal and ask you to 
consider with me what man may learn from chemistry 
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red or green, while vitamin I<, and 2-amino-l,4-naph- 
thoquinone gave different shades of violet. The Dam 
e t  al.  test was not found to be quantitative. 

The sodium diethyl dithiocarbamate test is sensitive 
to 0.01 mg vitamin I<, per 2 cc of 95 per cent. alcohol 
of 5 gamma per  cc. With the use of a Klett-Summer- 
son photoelectric calorimeter and S o .  54 green filter 
this reaction is practically quantitative f o r  vitamin K, 
in pure solution, from a range of 0.01 mg per 2 cc to 
1.0 mg per 2 cc. Since the color is stable only for  a 
few minutes the colorimetric readings must be taken 
every minute fo r  10 minutes immediately following the 
addition of the last reagent. The highest reading is 
then used. Example: 0.1 mg I<, gives the highest 
reading of 60 in 5 minutes, while 0.05 mg reads 30, the 
highest in  5 minutes. The reading of 30 is just half 
of 60, while 0.05 is half of 0.1. The stability of the 
color changes v-ith respect to concentration. At  lev-er 
concentration the color is more stable than a t  the 
higher ones. This reaction of sodium diethyl dithio- 
carbanlate and alcoholic alkali with vitamin I<, gives 
a color five-fold that of the Dam e t  al. The use of 
absolute alcohol as  solvent fo r  standards and reagents 
in  both tests has practically no advantage over 95 per 
cent. ethyl alcohol. 

The reaction of vitamin I<, mith sodium diethyl 
dithiocarbamate and alcoholic alkali is f a r  more sen- 
sitive than that of Dam e t  a l .  and has the additional 
advantage in  that i t  can be used quantitatively. 

The writer has used the process particularly fo r  
purifying and concentrating phosphatase extracts 
from kidneys. The work involved lnostly dialysis of 
10 or 20 cc only, although larger set-ups can be used, 
and there seems to be no reason why the process can 
not be of use on a commercial scale. 

Cellophane tubing 1.9 cm in diameter mith 0.00183 
cm \Tall (Fisher Scientific Company 3 inch diameter 
by 0.00072 inch val l )  and about 1 3  cm in length was 
used most. I f  the lower half of a No. 2 rubber stop- 
per is holed to contain a glass tube 1 cm outside 
clialneter by about 5 cm long, the Cellophane nlay be 
readily slipped over the stopper and held by means of 
a rubber band or cord. The lower end of the Cello- 
phane tube becomes colnpletely impernleable when tied 
close with polished cord. I f ,  however, a cord tie is 
not wanted in the solution the tubing may be cut twice 
a s  long, doubled back, and the cord end tied to the 
glass tube above the solution. The large inside diame- 
ter of the glass tube (about S mm) is best because i t  
a1low.s the free introduction of a pipette fo r  adding or 
removing liquid from the inside of the dialysis tube. 

Dialysis is best made against 45-50 per  cent. of 
dextrin in  ~ ~ a t e r .  Seventy-five per cent. dextrin solu- 
tion is not difficult to prepare and can be used, but 
the viscosity is great and there is much precipitation 
on standing in a refrigerator. When 10 or 20 cc is 
to be concentrated the writer has found 200 cc 45-50 
per cent. dextrin as the "outside solution" to be desir- 

IRREVERREFILADELFO able. I n  a tall beaker or glass this conveniently sub- 
31. X. SULLIVAK 
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ITis sometimes desirable to reduce the volmne of a 
tissue extract or biological fluid containing desired 
enzymes or proteins, yet to avoid the denaturation 
which occurs more or less during concentration proc- 
esses such as  evaporation by use of mild heat, distilla- 
tion i+z uacuo,  long standing i n  desiccators with de- 
hydrating agents, etc. By diu lys ing  c ~ g o i m t  a conce+%- 
t r c ~ t e d  s o l z ~ t i o + ~  d e x t r i n  i t  is usually rather easy of 
and simple to concentrate nlany such solutions to one 
tenth to one fiftieth of their volumes. There is no 
disturbing physical or chemical treatment; the process 
is relatively rapid, 4 to 18  hours of dialysis is  in  all 
probability sufficieiit fo r  any requirement; and (in 
some cases the greatest advantage) the dialysis can 
be donc under a low temperature in  a refrigerator 
or cold room. Stirring will, of course, further hasten 
the process when speed is of very considerable impor- 
tance, although a t  room temperature there will usually 
be no need for  this. 

merges the Cellophane tube contents suspended from 
above and a l l o ~ ~ s  diffusion to take place readily. 

The properties of dextrin make it  very suitable, in  
fact outstandingly so, fo r  the above process. Other 
colloids, such as albumin, gelatin, gum ghatti, acacia, 
starch, agar, pectin, etc., are  not suitable. 
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The CYTOPLASM 
of the Plant Cell 

by A. Guilliermond, Prof. of Botany a t  the Sor-
bonne, Paris, aatllorized translation by L. R. AT-
I<INSON:-A critical reoiem of our present bnoml-
edge of the cytoplasm, the plastids, chondriosomes, 
vacuome, microsomes, vital staining, etc., by the 
eminent French cytologist. - A New Series of 
Plant Science Boobs, edited by FRANSVERDOORN, 
Vol. 6, 247 pages, 156 ill., buck., autumn 1941. 
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Designed for use in a first course in bacteriology, 
this laboratory guide contains 92 experiments which 
are grouped under the follorving headings: Intro-
ductory Technique, Morphology, Physiology of 
Bacteria, Applied Bacteriology, Serology, an& 
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r ~ i t hparagraphs designed to orient the student to 
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As an aid to the instructor, the appendix in-
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LaMotte Pomeroy Sulfide 
Testing Set 

This outfit was developed for  the accurate determi-
nation of Total Sulfides, Dissolved Sulfides, and 
Free Hydrogen Sulfide in  Air and Gases. The 
methods of testing employed are those of Dr. Rich. 
ard Pomeroy, with whose cooperation the apparatus 
has been developed. Outfit comes complete with 
necessary reagents, pipettes, glassware and full 
instructions. 

Vrzfe for f urt7~erinformation 

LaMotte Chemical Products Co. 
Dept. "H" Towson, Baltimore, Md. 


