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E. & A. FALLING DROP APPARATUS  
with GUPHRIE PIPETTE CONTROLLER  

has been adopted by many hospitals and laboratories as standard equipment  

for DETERMINING SPECIFIC GRAVITY OF 
BODY FLUIDS, PLASMA AND SERUM PROTEINS 

Reference: Barbour, H. G., Hamil- The fact that determinations can 
ton, 'CV. F., Jour. Biol. Chem. 69, be made in a few minutes with 
1926, Guthrie, C. C., Jour. Lab & two or three drops containing 
Clin. Ned. 17, 1932, Scudder, J., only 1/100 ml, and accurate to 
Zwemer, R. I;.,MThipple,A. O., An- 1/10 of I%, makes it possible to 
nals of Surgery, 107, No. 2, 1938. ascertain the condition and adjust 

the treatment of the patient by 
The Falling Drop Method has following the percent protein of 
ushered in a new era in diagnosis the Plasma, Serum or in emergen- 
for Medicine and Surgery-par- cies, the Specific Gravity of the 
ticularly in Surgical Pathology. Whole Blood. 

Clinical laboratories find increasing requests for Protein Analysis which are readily 
being met by the adoption of the Falling Drop Method. 

Educational Institutions are considering the use of the Falling Drop Method in their 
curricula, because of the importance of the method in the field of Physiology and 

Besides its application in Bio-Chemistry and Medicine, the Falling Drop Method has 
been utilized in the highest Physico-Chemical Researches. Ref: Hochberg and LaMer, 
Indus. & Engin. Chem. 9, No. 7 ,  291, (1937). 

I t  is now generally conceded that the Falling Drop Method has come to stay and will 
be universally adopted. 

The E & A Falling Drop Apparatus is supplied with all essentials needed for performing 
the tests including Standard Specific Gravity Solutions, a Table for converting Plasma 
Specific Gravity to Percent Protein and Directions giving step by step procedure. 

T r t t e  for bulletin P-590, L i s t  of Users, Brochvre B S G   
"Tibe History a?td Significance of the Specific Graz'itg  
of the  Blood," discussing i t s  application t o  Xedici.ne  

Entered as secojnd-class mattel' J u l y  1 8 ,  1 9 8 3 ,  at the Post Ofice at Lancaster, Pa., L7. 8. A., utlder the Act of Xavch 8, 1879. 
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I 1940 Edition I 
I Just Ready for the New Term ) 
I Presentiiig a i~orl i inr  knowledge of I
I modern physical cheinistry with em- 1I phasis on fuildarnental principles, this 

new edition is designed for an intro- I 
( c l ~ ~ d o r p  The content is thor- Icourse.
I oaghly up-to-date and there are many 

usefnl teaching devices. I
I  1 

FUNDAMENTALS OF  
PHYSICAL CHEMISTRY 1 

I 
1 2nd Edition 

I 
I  By Earl C. H. DAVIES, Ph.D. 

Professor of C l r ~ n i s t r y ,  Tfrsl  Virginia I
I T n t c e ~ s i t y .  85 Illus. 447 Pages. $3.50 
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HUMAN HELMINTHOLOGY  
A Manual for Physicians, Sanitarians 

and Medical Zoologists 

Rg ERNEST CARROLTAFBUST. 
A.B., MA. ,  P11.n. 

Tulane Univerdty of Lou~siana 
Ke% Orleans, Louisiana 

New  ( 2 d )  edztion. Octavo, 780 pages, dlusfraied 
wrth 302 c?&gmctngs. Cloth ,  $8.50, ?LC%. 

This new and greatly enlarged editiou corers all 
the lnipoitant advances in biological and clillical 
lino~vlodge of helilili~thic 1l1fectioll.s and contains an 
entirely new chapter on anthelmintics and their 
use. I n  i ts  present form, it will be found even 
more helpful than be fo~e ,  both ns a referellee work 
and as a teaclliilg text. This is the first 6uceessful 
attempt to  coirelate all available ~ilformatioil in 
this field for tlie clinician, the sanitarian and the 
meclicnl zoBlogist. 
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Foundations of Science 

BY H. POINCARE 

Pp. xi+ 553. 

Contairling the authorized En-

glish translation by George 

Bruce Halsted of "Science and 

Hypothesis, " "The Value of 

Science" and "Science and 

Method,"with a special preface 

by Poincar4, and an introduc- 

tion  by Josiah Royce. Price, 

postpaid, $5.00. 
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I CONSTANT TEMPERATURE EQUIPMENT 
LoLAG IMMERSION 

General or special purpose for water HEATERS 
or oil. Adjustable to temperatures safe;inexpensive. L~~ lag; re-

Illustration s11ows Aminco 
Constant Tenlperature As. 

from -300 to 2000 C. Constant to spond instantly to thermoregulator+ 0.25O C. With or without built-in 
sembly, consisting of Quick- refrigeration. action. Lengths up to 13ft. Easily 
set Bimetal Rustproof Ther- bent to any shape to fit any vessel. 
moregulator, ~ ~ o t o r - s t i r r e r ,  CABINETS Pipe fitting types for screwing into 

For incubation, proofing, condition- tanks, rats, etc. Copper, steel, 
ing, etc. High or low temperature stainless steel or monel sheaths. 
control constant to 4 0.025O C. Hu- Ratings up to 6000 watts. 
midity control to suit requirements. 

MOTOR-STIRRERS 
7 

THERMOREGULATORS Inexpensive, powerful, quiet and 
Sensitive; rustproof. Mercury and long-lived types for every stirring
bimetal types for air or liquid im-
mersion. Hold baths constant to need' 
+ O.OZO C. Adjustable from -30° 
to 300° C. SERVICE 

Special constant temperature equip.
SUPERSENSITIVE RELAYS ment designed and built to meet 
A complete line of reliable types specific needs. A quarter century 
for controlling heater loads. of experience is a t  your service. 

A NEW SPECTROMETER 

featuring for 

LOWEST COST INSTRUCTION 
VERSATILlTY 

ACCURACY and 

DURABILITY EXPERIMENT 
'Thfs instrument is  ideal for  college All standard experiments can be 

laboratories. The 5-inch circIe wfth performed with this instrument and 
vernier reads to  1 minute. The col- Described in Bulletin 144 its accessories, including experiments 
Iimator and telescope apertures are with polarized light, diffraction, re-
20mm. The high power eyepiece is  of solving power; measurement of re-
the Gauss type. The slit has screw Today! fractive index, angles, wavelengths; 
adjustment; the jaws are 8mm long. identification of spectra, etc. 

T H E  G A E R T N E R  S C I E N T I F I C  C O R P O R A T I O N  
1 2 0 4  W R I C I H T W O O D  A V E N U E  C H I C A G O  U. S. A. 



4 SCIENCE-ADVERTISEMENTS VOL. 91, No. 2352 

F 

/p% 
* D 

FOR SCIENCE STUDENTS 

BECAUSE B&L Type H Microscopes 
are similar in all operating essentials to 

the microscopes used in science and in- 
dustry, they are invaluable in familiar- 

izing the student with the technique 

he will use in his future professional 

life. That is why students should be 

trained with B&L Type H Microscopes. 

Type H Microscopes are available with various equipment and will accom- 
modate all accessories for advanced work. For complete details write for 

Booklet D-18 5 to Bausch & Lomb Optical Co., 642 St. Paul St., Rochester, 
N. Y. 

- 
Bausch & Lomb have redesigned the 

LRM and ERM Balopticons to provide 

greater ease of operation and better 1 
I 

still, projection performance. Whether I 

you use slides or opaque objects or both, I 
it will amply repay you to investigate 

these two new Balopticons. Ask for ,- - l 

folder #E-132. 
I 

BAUSCH Ton voun EYES, INsIsv ou oAuscH a L o u s  EvEwEAR. & MADE r n o u  LOMB oAuscH LoMB w *e. 
GLASS TO OAUSCH LOME HIGH STANDARDS OF PRECISION . . . . . . . . . 



SCIENCE  
VOL. 91 FRIDAY, 26, 1940JANUARY No. 2352 

T h e  American Association for the  Advancement  of 
Science : 

T h e  Measurement o f  Veloci ty  wi th  Atomic Clocks: 
DR. HERBERT ............................................... E. IVES 79 

Constitutional Barriers t o  Involvement of the  Ner -  
vous S y s t e m  b y  Certain Viruses:  ALBERTB. 
SABIN, M.D. ..............................................................................84 

0bituary : 
Row Graham: DR. EDSON S. BASTIN. Recent 
Deaths ..................................................................................................87 

Scientific Even t s  : 
Scientific Research and TecFznical Development i n  
Great Br i ta in ;  T h e  W o r k  of the Com?nonwealtl~ 
F u n d ;  Awards  of the  American Society of Civil 
Engineers;  T h e  F i l k e s  Exploring Ezped i t ion  ......... 88 

Scientific Notes  and N e w s  ..........................................................  
Discussion : 

Original Soztrces i n  Vertebrate Embryology and 
Animal  Cvtoloaw: DR. WALDO DiplodiaXHUMWAY. 
s tem-endVRot -o f  Lemons Controlled wi th  ~ b d i u m  
E t h y l  Mercuri Thiosalicylate: DR. G. H. GODFREY 
and W. H. FRIEND. T h e  Experimental Production 
of Hepatic  Czrrhosis b y  t h e  Seed of Amsinckia 
intermedia:  DR. ERNEST C. RICCULLOCH. A n  E f f e c t  
of Benzedrine Su l fa te  on Chicks: PROFESSORRAY-
MOND M. SELLC. A r e  Pectic Substances Precursors 
t o  L ign in?:  PROFESSOREMMETTBENNETT 93 

Special Articles: 
T h e  Production of Tumors  b y  Inject ion o f  a Car- 
cinogen into the  Amniot ic  Fluid of N i c e :  DR.L. W. 

LAW. Anaphase Hovement  i n  A l l ium cernuum: 
ROBERTT .  BRUNFIELD.Y u l t i p l e  Growth Layers  
i n  the  Annual  Increments  o f  Certain Trees at  Lub-  
bock, Texas :  DR. WALDO S. GLOCK and E. L. REED, 
SR. ...........................................................................................................96 

Scientific Apparatus and Laboratory Metlzods: 
A S i n ~ p l e  Gravimetric AlcoFzol Check for Calibra-
t ion  of Metabolism Appara tus :  WALTERB. SHELLY 
and PROFESSOR ALLAN HEMINGWAY. Defoliation  
of Rose Plants  witFz Ethylene Gas: DR. J. A. MIL-  
BRATH,PROFESSOR ELMER HANSEN and PROFESSOR 
HENRYHARTUAN................................. ........................................ 99  

Science N e w s  .........................................................................................6  

SCIENCE: A Weekly Journal devoted t o  the Advance- 
ment o f  Science, edited by J. MCKEEN CATTELL and pub-
lished every Friday by 

T H E  SCIENCE P R E S S  
New 'Pork City: Grand Central Terminal 

Lancaster, Pa. Garrison, N. Y. 
Annual Subscription, $6.00 Single Copies, 15 Cts. 

SCIENCE is the official organ of the American Associa- 
tion for the Advancement of Science. Information regard- 
ing membership in the Association may be secured from 
the office of the permanent secretary in  the Smithsonian
Institution Building, Washington, D. C .  

T H E  MEASUREMENT O F  VELOCITY W I T H   
ATOMIC CLOCKS1  

By Dr. HERBERT E. IVES 
BELL TELEPHONE LABORATORIES 

ABOUT twenty-five years ago the Physical Society 
held a discussion of the theory of relativity, a t  which 
widely divergent views were expressed. I recollect 
that Professor E. SV. Morley, speaking of the llichel- 
son-&forley experiment., declared with great emphasis 
that this v a s  a physical  experiment and must have 
a physical  explanation. On the same occasion a dis-
tinguished chemist, still living, declared, as  his only 
contribution to the discussion, that the meeting would 
be known in history as  the last time a scientific gather- 
ing treated the ether as a subject for serious discussion. 

I n  spite of this discouragement I shall venture to 
discuss my subject as  Professor Norley would, in 
terms of an ether or fixed framework. I do this partly 
because I know of no way to discuss the behavior of 

1Address o f  the retiring rice-presiclent and chairman 
o f  the Section on Physics, American Association for  the 
Advancemelit of Science, Columbus, December 29, 1939. 

variable measuring instruments, such as atomic clocks, 
except by comparison with real o r  postulated invariant 
instruments. Partly also I do this because of the be- 
lief, fo r  which I shall attempt some justification, that 
the ether has not yet been "abolished." I hope that 
even if I do not convert you to this point of view, I 
can enlist your sympathy for  my preference for  it. 

I t  is my purpose, in the next few minutes, to dis- 
cuss what happens to the measurement of ve loc i t y  
when the clocks we use for  the determination of time 
are atomic clocks, which vary in their rate, when 
moving, according to a relation for  which experimental 
evidence has recently been obtained from a study of 
the Doppler effect in hydrogen canal r a y s 2  

As a preliminary to this discussion we must look a t  
the concept of velocity and velocity measurement, as it 

2 Jour. Optical Soc. America, p. 215, July, 1938. 
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inches), g, is detached, and the glass bead and plug. 
h, removed to facilitate filling. The weighed unit is 
inserted into a long cylindrical glass hood ~vhose side 
arms connect to the metabolism system. By means of 
the bead, i, the level of the absolute methyl alcohol is 
maintained at  tlie lower end of the wick, thus insuring 
a small, non-luminous flame. S e a r  the end of the 
check, after the spark coil s~iyitch has been closed again 
to avoid escape of unburnt vapors, the supply is dis- 
continued. T.T-hen the flame dies out, to prevent evapo- 
ration, the alcohol in the tube is allowed to drop back 
into the reservoir created below the bead. Weighings 
are performed without delay. Used in testing a closed 
circuit respiratory metabolism apparatus, this method 
gave on seven checks values of 100 0.5 per cent. fo r  
oxygen, carbon dioxide and water. 

DEFOLIATIONOF ROSE PLANTS WITH 
E T H Y L E N E  GAS1 

INVESTIGATIONSby the Oregon Experiment station 
have sho~vn that ethylene gas can be usecl to remove 
the foliage from field-grown rose plants. The treat- 
ment is used after the roses have been clug for  ship- 
ment or storage. One Oregon nurseiyman has cle-
foliatecl over 200,000 rose plants by this method this 
year; 50,000 of these 11-ere defoliated in a s~ngle room 
in four days' time. By other methods commonly used 
by the growers it \vould have taken several TI-eeks to 
defoliate t h k  same number of plants. 

The fact that ethylene 11-ill defoliate rose plants is 
not new. T.T-ilcox2 in 1911 reported that illuminating 
gas ~x~oulcl defoliate greenhouse roses. Since that time 
other worlrers have noted a similar effect on rose plants 
gro\iTn in greenhouses. I n  1931 Zimmerman, Hitch- 
cock and Crocker3 demonstrated that ethylene present 
in illuminating gas or pure ethylene mould cause 
epinasty and defoliation of pottecl yose plants. Roses 
thus treatecl ~'ould recover and show no effects of the 
treatment other than the forcing of more of the latent 
buds. 

The above findings have been reinvestigateel and 
procedures derelopecl whereby this same principIe can 
be used on a commercial scale to defoliate large num- 
bers of nursery-grown rose plants, d fairly airtight 

1 Publislied as Technical Paper No. 398 with approval 
of Director, Oregon Agricultural Experiment Station, con- 
.tribution fro111 Departments of Horticulture and Plant 
Pathology. 

2 E. Mead Wilcox, Sebraska State Wort. Soc. Ann. 
Rer~t.,1113. 378-285, 1911. 

3 ~ .ic,~irnmerman,Wm. Croclrer and A. E. Hitchcook, 
Contr. froill Boyce Thompson Institute, 3 :  469481, 1931. 

room or chamber is provided, and ripe apples are 
used as the chief source of ethyIene gas, although the 
llypanthia of the rose plants are known to produce 
some ethylene. One bushel of apples is snfficient for 
each 300 to 400 cubic feet of space, A t emp~ra ture  
of 65" to 70" Fahrenheit is maintained during the 
treatment by electric or kerosene heaters. MThere 50 
per cent. or more of the space is filled with rose bushes 
the heat liberated by the rose plants. once the defolia- 
tion pPocess has been started, is sufficient to maintain 
this temperature in insulated rooms. The plants can 
be stacked close together in large piles of single ram, 
but they must be kept in a moist condition to prevent 
wilting of the foliage. Defoliation with most varieties 
requires three to five days, but a few varieties require 
a longer treatment. 

Numerous tecto have been conducted to determine 
the behavior of rose the treatment plants f o l l o ~ i l ~ g  
mirEi ethylene. Treated and untreated lots of plants 
have been grown under field and greenhouse concli-
tions. The treatment apparently has no sign~ficant 
effect upon the subsequent growth of the plants. 

Preliminary trials with other plants suggests the 
possible application of the method to a number of 
nursery stocks other than roses. 
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