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A Precious Cargo - Eyes for Defense 
Here is a Range Finder, another Bausch & 
Lomb contribution to defense, on the way B A U S C H & L 0 M B to serve as eyes for the Navy. The pack- 
ing case, weighing tons, is built like a sky- OPTICAL CO. * ROCHESTER, NEW YORK 
scraper to insure safe delivery. ESTABLISHED 1853 
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F O R  N A T I O N A L  D E F E N S E ,  E D U C A T I O N ,  R E S E A R C H ,  I N D U S T R Y  A N D  E Y E S I G H T  C O R R E C T I O N  

Bcience: publbhed weekly The 8&noe Prees, Lancaater, Pa. 
Entered a8 second-olaee matter July 18, 1915, at the Poet W o e  at Lancauter, Pa., under the Act of Maroh 5, 1879. 
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) Constant 
uniformity 

for safe 
incubation I

- -

The Castle Precision Incubator operates with a constancy of 
c 1/5' C. and a uniformity of + 7/S0 C., under full load conditions, 
f a r  in excess of the recommended tolerance of loC., recommended 
by the American Public Health Association. 

Less variation throughout the chamber is  shown by the Castle 
because heat is transmitted by interior radiation, rather than by 
convection. One thermometer will suffice for  accurate temperature 
measurements. 

Thousands of calories of reserve heat, provided by twenty-two 
gallons of warm water, accurately controlled, compensate quickly 
for any heat loss caused by opening of door. Changes in room 
temperature, if below operating range, do not affect temperatures 
inside incubator. 

Castle Precision Incubator No. 554, illustrated, is recommended 
for milk analysis by  the agar plate method. Other models in  
varying capacities for various bacteriological applications are 
available. Write-

W I L M O T  C A S T L E  CO. 
1212 UNIVERSITY AVENUE ROCHESTER, N.Y. 

For Micro-respiration Studies 
Warburg . . . Barcroft . . . Fenn . . . Summerson For Temperatures From-20°C. to 50°C. 
Dickens & Simer . . . Dixon & Keilin . . . Dickens & Greville : C 0.02O to 0.005°C. with mercury regulator 
Dixon & Elliott . . . Thimann & Commo~er. . . And Others t0.05OC. or better with bimetal regulator 

SPECIAL DESIGNS B U I L T  T O  CUSTOMERS' SPECIFICATIONS 

Micro-respiration Glassware Stocked in a Wide Variety 

New and Improved Features!*Close and reliable temperature control by means of time-tested bimetal or mer-
cury thermoregulators; quiet and sensitive relays; quiet, heavy-duty, spark-
less motor-stirrers; and LoLag immersion heaters that respond instantly to 
the action of the thermoregulator.

+ Monel metal white-lacquered manometer supports provide easy reading.
+ Improved shaking mechanism . . . runs on grease-sealed ball bearings that do 

not require further lubrication . . . manometers easily read without stopping
the shaking action . . . shaking can be stopped on either side independent of 
the shaking action on the other side.* Selective speed and amplitude of shaking.

+ Quiet operation. 
*Convenient control panel . . . all controls grouped where readily accessible. 

Electrical installation complete, ready for operation by plugging into house 
current supply. 

Various types of manometers (either 7 or 14) interchangeable in the same bath. 

Fully Described in New Catalog 41-A 



P R R A - A M I N O B E N 7 0 I C  ACIU 
pAminobentoie acid k a B-complex vitaminl.2. It is a natural constituent o f  yeort3, a growth factor 
fo r  chicks1 and certain organisms*, a n  essential metabolite for bacterias, and its addition is recom-
mended to a l l  routine culture medio6. It nullifies the bactariortotic effect of chemotherapeutic agents 
o f  the sulfonomide group7, modifies the formation of melonina, has a remorkobly great influence on 
tyrosinase activity9, has anti-groy-hoir potency i n  the nutrition011 ond hydroquinonelo achromotrichia 
o f  the rat and mouse, is readily acetylatedll,12 and non-toxiclf. HUMAN ACHROMOTRICHIA IS  
BENEFITED BY THE ORAL ADMINISTRATION OF PARA-AMINOBENZOIC ACID14. 
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Proc. k c .  Exp. Biol. h Med., 24:422, 1926-27.
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1940. 

13 St!ouss, E., and Finland, M., Am. Jour. Mod. 
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14. Sieve, B. F., Science, 9 4 : ~ s .1941. Actual sire I 
The Research Loborotory o f  the International Vitamin Corp., can supply tablets o f  purified' p-amino-
benzoic ocid for  o ra l  use and  the sodium salt for parenteral administration. 

Wr i te  t o  Research Department for oddit ional information. 

*See phofogrophic reproducfion of purified producf. 
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NON-CORROSIVE, RED LABEL 

11 M I C R O  C O V E R  G L A S S E S  11 
11 STOCKS N O W  AMPLE FOR A U  EXPECTED REQUIREMENTS IN T H E  I I 

IMMEDlATE FUTURE 

MICRO COVER GLASSES, Non-Corrosive, Red Label, A.H.T. Co. Specifica- 
tion. Cut, selected and packed in Philadelphia from Chance micro sheet. I n  1/2 oz., 
red labelled, round wooden boxes packed in cardboard cartons containing 6 oz., for con- 
venient shelf storage. 

This glass has been manufactured by C11ance Bros. & Co., Ltd., continuously for the 
past 101 years-see, ' ' Thin Glass for Microscope Cover-Slips, " NATURE (London), 
Vol. 147, No. 3739 (June 28,1941), p. 803-and has been sold and recommended by us 
for the past 39 years. 

Because of the recent arrival of several large shipments from England, our stocks 
of cut covers are now ample for all expected requirements 'in the immediate future. 

Prices remain the same as announced on Feb. 15th, 1941, i.e. : 
No. 1 Squares asd Small Rectangles, i.e. up t o  and including 24 x40 mm ............................ ..... per oe. $ 1.90 
No. 2 Do., Do. ................................................................................................................................................................................................... ' I  " 1.60 
No. 1 Circles ................................................................................................................................................................................................... I (  Is 2.60 

........................ No. 2 Do., Do. .................................................................................................................................................................... : " " 200 
No. 1 Large Re 2.85 
NO. 2 DO., DO. 11 I I  225 

1 
15% " " lots of  48 oz. assorted sizes and shapes, 
200% u u ~ ~ & t 7 ~ ~ ~  ) fi. 1 and No. 2 

NOTFcOdd quantities over 6, 48 and 72 ounces, respectively, carry the same discounts. 

Above pricee are those effective Feb. 15, 1941, and are subject to change without notice. 
Only three price advances have been made by us since 1934. i.e. on June 25, 1940, because of advance in 

cost of sheet glass, on Oct. 26, 1940, because of advance in rate of war risk insurance, and on Feb. 15, 1941, 
beesuse of further advanees both in the cost of the glass and in insurance rates. We have made no ad- 
vances beesuse of scarcity. 1 

Copy of pamphlet EE-120, ''Micro Cover Glasses a d  Slides," giving more detailed listing, 
sent upon request 

ARTHUR H. THOMAS COMPANY 
RETAI  L-W HOLESALE-EXPORT 

LABORATORY APPARATUS A N D  REAGENTS 
W E S T  WASHINGTON SQUARE PHILADELPHIA,  U. S. A. 

Cable Address, BALANCE, Philadelphia 
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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 bietary 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?* 

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 GOLDBLATT, H.: Proc. Soc. Exp. Biol. 
& Med., 46:492:1941. 

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

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

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

RESEARCH LABORATORIES 6. GRIFFITH, 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. GY~RGY, P., and GOLDBLATT, H.: 1. Exp. Med,  
C H A G R I N  F A L L S ,  O H I O  72:1:1940. 



A RELIABLE AND DURABLE 
MAGNETIC SIGNAL 

THE 27-Millimeter Magnet. Actual size. 

For many years the Harvard Signal Magnet in 
progressive modifications has retained its great 
simplicity, with unusually low cost and upkeep. 
As an instrument for the teaching laboratory it 
is in widespread use, for the inexperienced pupil 
can at once comprehend the mechanism and 
apply it intelligently. 

I t  consists of an open metallic casing with sup- 
porting rod; a magnet-spool with binding posts; 
a recording spring armature, with the valuable 
adjunct of an adjusting screw for initial position 
and control of sensitivity. 

This sturdy instrument has played a part in 
many fundamental researches. 

Our Catalogue of Physiological Apparatus will be 
sent on request. 

The HARVARD APPARATUS CO M PANY, Inco~orated 

Dover, Massachusetts 
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SUCCESSES AND FAILURES OF EXPERIMENTAL  
PSYCHOLOGY~  

By Professor R. S. WOODWORTH 
COLUMBIA UNIVEBSITY 

ITis customary to claim for psychology that, while 
it has a long history as a branch of philosophy, it 
can be excused for a considerable degree of immatur- 
ity because of its youth as a branch of experimental 
science. As the decades go by this excuse becomes 
less and less convincing. There are several very active 
and successful sciences, as physical chemistry and 
bacteriology, which are really younger than experi- 
mental psychology. If  these sciences have made more 
rapid progress than psychology, the reason may be 
that they are working with phenomena that lie further 
from everyday experience, so that their discoveries 
are lnore striking. Other reasons can be suggested. 

1Annual Sigma Xi address, Indiana University, March 
13, 1941. 

Possibly psychology has undertaken a harder job, a 
more complicated problem to unravel-or possibly 
psychologists have not been making good use of their 
time. At any rate psychology should be able by now 
to point to substantial achievements won by use of 
experimental methods, along probably with a number 
of failures which may be quite instructive in thein- 
selres. It wouId be too much to attempt here and 
now to answer the question, how rnue11 has been 
achieved by experimental psychology in the half cen-
tury or Inore of its existence. We can only touch a 
few high (and Iow) spots in the hope of conveying 
some idea of the progress of psychology as it appears 
to those who are actively interested in pushing it 
forward. 



.016 glass capillary of the glass electrode should be of 
a length and inside bore to hold approsinlately 0.3 n ~ l  
of fluid. The elecatrodes which we made averaged 
about l o u r  inches In length. The jacket ol: the ?lei.- 
trode is extended to form s funnel 20 mm high and 
rLar mnl ac.ross the top. The space a t  the bottom of 
the funnel is ground to ~rcolnmoclate a standard 
ground t lp  of a 1.0 1111 hypotlt~rrnii. syringe. The 
hypodcrntlc synnge is  of the insulln type -long with a 
solid plunger, nlodilied as  follows: n 1millirneier hole 
is drilled through the wall of the syringe, 2 rrlrrl above 
the last graduation and a short groove 2 rrlrrl long is 
cut in  the lower m d  of the solid plunger. 

SOLID  
PLUNGER  

_. Aq-AqCI 
ELECTRODE 

I GROUND  
JOINT  

GROOVE 

STOP COCK 

TO CALOMEL -/
HALF CELL 

The glass electrode is set lip i n  a n  electrically 
shielded copper box connected by shielded cables t o  
a type #7660 Leeds irnit Northrup Company p H  indi- 
cator. After  the glass electrode has been calibrated 
f o r  a r e b t e  buffer 1111 4.64 it is thoroughly washed 
out with distilled water. T i e  stop-cock (Fig. 1,X)  
is then closed so that the distilled water fills the elec- 
trode and extends halfway u p  the funnel. 

The material to be studied is introduced into the 

hypoderniic. syringe, care being talren to  sec that  the 
groove in the solid plunger is oriented 180' frorr~ the 
hole in  the syringc wall. I n  the case of pure cultures 
of protozoa the material is secured through s stclrile 
needle introduced into a vac~c~ine port blown in the side 
oi'the culture flask.+ The needle is rc~iloved f'rorn the. 
syringe and thc syringe t ip  is introduced through the 
distilled water in  the funnel :~ntl seated in the ground 
joint :it the upper end of the glass eli~c*trode. This 
effectively seals off the distilled water in the fnnncl 
and places the c.tllture medium in the syringe in  direct 
contact with the column of clistilled water in  the glass 
elec~troclc, without the possibility of any air  bubbles 
being iorined In the systern. The plunger of the 
hypoclermic syringe is mow turned 180 degrees nntil 
the slot allti the hole in  the syringe caoinc+idc. The 
plunger nlay now be withdrawn without exerting pres- 
sure on the fluid. By carefully opening the stop cock 
(Igig. 1, X)  0.3 1111 of the cullure medium is allo~veil 
to tiisplace the distilled ~v:rtcr i r ~the electrode. The 
anlount is detcrnl~ned by following the rrlcnl.;cas on the 
graduations of the syringc. The stop-cock (Fig. 1,X)  
is now turncrl to lrlake a liquid junction ant1 :L deter-
illinntion is nratle. Two nlorc dctcrn~iaationr are ~ n a d e  
with the r c m a i n i n ~  available fluid. The syringe is 
then rea~ovctl illlcl the clectrotlc again thoroughly 
washed with dibtilled wntrr. 

C. LLOYD( : L A ~ ~ B  

ARXOLI)BIOT~OGICAL B R O ~ NLA~ORATORY,  
USIVERSITV,A N  J) BIOT~OGICAT, h f . 4 ~ 1 ~ ~   

L a s o n a ~ o n ~   
3 G. W. Kidder, Physiologacal Zoology, 14: 209, 1041,  
-- - . 
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ztntl Thr Etne Ii'a?nrlrena?zfhro Ttr~~undtschaftskre~r; 
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STLRN,BLENHAKU SOCIC Jledzcal Yro,qress. Pp.J.  t y  a ~ ~ d   
x v i ~t 264. Prinectoii TFiiiver\ity Press. $3.00.  

Texas Agrirulti~ral I':xperirner~t Station. Piffu-thzrd An- 
nlccrl Rcporl, 1940. l'p. 294. Agricultural and Me 
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olny;. h'ctu3rcrr. l h ~Plurtels. l'p. v t 222. 104 figti~es. 
Blak~stoii. 



T w o  Distinctive Science Dictionaries 

GERMAN-ENGLISH SCIENCE DICTIONARY  
By Lours DIG VRIES, Professor of Modern Languages, Iowa State College. With the collab- 
oration of mexubers of the graduate faculty. 473 pages, 5 x 7. $3.00 

This inl~nediately successful dictionary contains 48,000 terms needed by the stuclent in chemistry, 
physics, mathematics, biology, and related scieiices. I n  addition to the scientific and technical 
terms, the dictionary includes many literary terms, as well as nnnlqous common idioms. 

"I feel certain tha t  i t  ~vil l  meet satisfactorily a dcfinite nced in the profcssion." 
Professor WALTERMULFORD,Xcliool of Forestry, University of California 

"This is the sort of lrublication tha t  we need in our Scientific Qcrman courses, even if most of tlie tcxtliooks have 
vocabularies. . . . The authors, collabor:itors, and pnblishcr arc to he congratulated." 

Professor hoo~rrrN. BENSON,Dcpartmcnt of Germanic Lang~iagcs, Pa l c  Univcrsiiy 

('1 never expected it of any dictionary, but this onc is a popular sueccss here-a best seller! I t  is cxtrcmely vcl l  
lilicd by students alid faculty memhcrs, and I sltould like to rcpeat my congratiilationu." 

Professor FRITZMOOI~E,Department of Modern Iitinguagcs, Kansas State Collcge 

' (The  author lras done an evccllcnt piece of norlz." TT'. N. SFARHi - n ~ ,in thc Journal of E'ortstry 

"Tlic vork is a real trinmph." 
Professor FREDERICI~ Dcpart~nent of Botany, Oherlin Collcge GROI~ITR, 

FRENCH-ENGLISH SCIENCE DICTIONARY  
Cy 1,orr1s DE: VRIES. With the collaboration of the graduate faculty. 546 pages, 5 x 7. 
$3.50 

Jl'iclely praised by teachers everywhere as the first dictionary of its Bincl, this useful volume con- 
tains 43,000 scientific, technical ancl literary terms invalut~ble to the student in chemistry, physics, 
geology, mathematics, biology, ailci other fields. The boolr covers effectively the French irregular 
verb by iilcluding many forms of the present, past, and future tenses, as well as the past participles. 
One of the unique fet~tures of tlie dictionary is the inclusion of sonie 500 colnnion iclioms. 

"It seerns to be an e~cellcnt worlr, handy and co~npact, yet suficiently complete for  graduate-studrnt use. A t  least 
the s o n ~ e ~ ~ ~ l i a t  I am reconlmcnding the book to 111y unusi~al ~vords I looked up were all thcrc, and adequately defincd. 
graduate students. ' ' 

Professor O. W.\KETIAM,Dcpartmrnt of Chemistry, University of Colorado 

Tlie nccd and ~~sefulncss  ' ' of this dictionary cannot be overem~,liasiacd. 
Bullet in  of the  Brooklyn Ento~rlologicnl Society  

Send for copies on approval 

McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 
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ZEISS 
Low-voltage Microscope Lamp VI 
i s  a powerful yet compact light source for all 

work in bright-field and dark-field, and for 
Immadia te delivery photomicrography. 

Price : $40.85, which includes a transformer 

The lamp can also be supplied on a round base and pillar stand 

Extra charge: $6.90 

WE BUY 
repair,  recondit ion,  resel l  

USED 

ZEISS INSTRUMENTS 

CARL ZEISS, INC. 
485 Fifth Avenue 

N E W  YORK, N. Y. 


