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Head, Dept. of Physics, Re~earch Director, Rogers 
University of Toronto Radio Tubes, Ltd., Toronto 

The first Electron Bffcroscope in America was developel

and built in 1938 by the authors of this book, assisted by 

James Hillier, then a student of Dr. Burton's. Since then, 

news of the miraculous accomplishments of this fnstru. 

lnent has spread rapidly tfirongh the scientific world. 

Actual ntagniftcations of 67,000 diameters, permitting en- Vision. Light Microscopes. What 

largement to over 800,000 diameters, have been attained. Is Light? Wave &Lotion and Wave 

This enables investigators to examine organisms and Motion Xedia. Wave Theory of 
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molecules--an achievement whose importance in the ftelds Theory of Light. The Electron. 
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in Electrical Fields. ElectrostaticIn  an informal and clear style, the book outlines the Electron Mirrors and Lenses. Mag-fundamental principles of optical and electron microscopes; nctic Lenses. History of Eleotronthe discussion is accompanied by many original line draw* 
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Vitamin A Test Diet-L.S.P. XI 
Vitamin B Complex Free Diet 
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Vitamin Free Casein 

Salt Mixture No. 2-U.S.P. XI 
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Alpha Carotene 
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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 & 1 / 5 O  C. and a uniformity of + 7/S0 
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. 

Coleman & Bell 

ity, including the specifi- 
cations of the Committee 
on Analytical Reagents of 

Society. Our list includes 
all of the common items 
and many rare and un- 
usual compounds suitable 
for special analytical pro- 

Catalog upon request 

Klett made . . . 
GlaS Absorption Cells 

F U S ~ ~  under high temperature with acid, alkali and 0th- 
solvent resisting cement. Optical flat walls. Many stock sixes. 

Special requirements made to order. 
Sole manofacturer in the United 
States of fused Electrophoresis calls 

Makers of complete Electrophoresis Apparatlu 

Kle t t Manufacturing CO. 
l l  East 87th Street, New York, New York 

L 
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T H E  B E C K M A N  

QUARTZ SPECTROPHOTOMETER 

Available in two models; for absorption measurements in the range 
320 to 1000 millimicrons, and from 220 to 1000 millimicrons. 

The Beckman Spectrophotometer is a precision instrument, entirely self-contained 
with a unique electronic circuit for rapid measurement of percentage Transmis- 
sion and Density. It consists of a quartz monochromator with a light source, 
sample holder and phototubes. It is remarkably versatile and meets the widely 
varying requirements of research and control work with no sacrifice in accuracy 
or convenience. 
MONOCHROMATOR-Autocollimating type with selected crystal quartz 
prism provides high dispersion in the ultraviolet. Wavelength scale graduated 
from 200 millimicrons in ultraviolet to 2000 millimicrons in infrared, easily read- 
able to 0.1 millimicron in ultra~iolet to 1.0 millimicron in the red, with scale ac- 
curacy better than 1.0 millimicron. Slits are protected by quartz windows and 
are continuously adjustable from 0.1 to 2.0 mm. by a unique mechanism. 
LIGHT SOURCES-Interchangeable light sources permit ready adaptability 
to all types of spectrophotometric work. Efficient design provides full-scale 
accuracy even with low light intensities. 
SAMPLE HOLDER-Absorption cells are held in light-tight slide holding 4 
cells with light path of 1 cm. or less. Top of cell compartment is removable for 
titration and other special techniques. 
PHOTOTUBES-Compartment holds two phototubes, a sliding knob bringing 
either tube into position and simultaneously switching electrical connections. 
Three types of phototubes are available; one having maximum sensitivity in the 
red, another having maximum sensitivity in the blue, and a third having maxi- 
mum sensitivity in the ultraviolet. 

Detailed information will be furnished on request. 
- 

WILL C O R P O R A T I O N ,  R O C H E S T E R ,  N E W  Y O R K  
0ficc.s and Warchollsc~ 

BUFFALO APPARATUS CORP., Buffalo, N. Y. WILL CORPORATION, 696 Broadway, New York Citp 
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Confidence Rides With T h e  Dawn Patrol 
EN the bombers of the Atlantic Patrol 

thunder into the dawn, their pilots look w 
ahead with confidence-confidence born of faith 
in their machines and the fuel that drives their 
motors. American fuels, like American planes, are 
built to bring back safely those who fly. 

Somewhere, in an American retinery, one of 
America's great army of behind-thescenes workers, 
with a Bausch & Lomb Refractometer, is doing 
his part in making American oils and gasolines so 
efficient and safely dependable. Modern refract* 
metric methods of control speed refining operations 
and maintain a greater uniformity and higher 
quality than ever before. 
Here, again, optical science-with Bausch & 

Lomb instruments-is a t  work helping to strength- 
en America's front lines of defense. Today, Ameri- 
can manufacturers-like the nation's forces of 
defense-turn to precision optical methods for 
critical analysis, precise measurement, quality 
control. Bausch & Lomb's Contour Projectors, 
Metallographic Equipment and microscopes for 
inspection and control take their place alongside 
range finders, gu? sights and binoculars in con- 
tributing tostlie vltal needs of national defense. 

BAUSCH & LOMB 
OPTICAL CO. ROCHESTER,.NEW YORK 

ESTABLISHED 1853 

A N  AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND. INSTRUMENTS 
FOR NATIONAL DEFENSE,  EDUCATION, RESEARCH, INDUSTRY A N D  EYESIGHT CORRECTION 
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MUSIC 
By Professor CARL E. SEASHORE 

THE STATE UNIVERSITY OF IOWA 

MUSICdraws upon a number of basic sciences, such 
as  mathematics, physics, physiology, anatomy, ge-
netics, anthropology and general psychology, in  the 
light of prevailing musical theory and practice. I t  
has become the function of the new applied science, 
the psychology of music, to  integrate all these contri- 
butions and fit them as a unified function into the 
theory and practice of music and to initiate specifically 
designed experiments fo r  the solving of musical prob- 
lems. The initiative has been taken by psychologists; 
but as  knowledge of the scientific aspects becomes a 
par t  of artistic creation and skill, this work of inte- 
gration will be taken over more and more by musicians, 
and the distinction between the scientist and the artist 
will tend to disappear. 

On the occasion of a football game a t  the University 

of Oklahoma i n  1939, I saw seventy-seven marching 
bands on parade. This represented only a section of 
the state, and the dust bowl state a t  that. It meant 
that music is being taught in  the public schools of 
that state on a surprisingly large scale. Out of these 
popular bands in  showy uniform will come a host of 
musicians of all kinds and degrees. Music is in  the 
public schools to stay on a large scale. Music in  
America is in  the air, literally and figuratively. 

I n  the last ten years, the State University of Iowa, 
as  one of the American universities which have taken 
cognizance of this problem, has conferred twelve doc- 
tor of philosophy degrees and one hundred ninety- 
seven master of arts degrees i n  music. The master of 
arts is coming to be required of all high-school musio 
teachers. From kindergarten u p  to the graduate 
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per cent. saline to one fifth of the original volume. 
The final preparation contained a heavy suspension 
of Rickettsiae. 

The antigen was titrated with a known guinea pig 
serum as well as mith two known human sera. A 4 
plus fixation was obtained with dilutions of the an-
tigen u p  to 1:6. The antigen was found to be anti- 
comple~nentary in  a dilution of 1:2. A n  antigen 
dilution of 1 :  4 mas used in all tests. 

The usual hemolytic system, consisting of sheep 
cells, guinea pig complement and rabbit anti-sheep 
cell a~nboceptor was einployecl. The amboceptor mas 
diluted to contain 3 A1.H.D. in 0.25 cc. Equal amounts 
of amboceptor dilution and a 3 per cent. suspension 
of sheep cells were mixed together. The fresh com- 
plement mas titrated on the day of the test. 

Sera were inactivated a t  56' C. fo r  30 minutes. 
Serum dilutions were made ranging from 1:3 to 
1:192 using 0.25 cc amounts of each dilution in the 
test. Complement was diluted to contain 2 full units 
in  0.5 cc. A suitable antigen dilution was added in 
0.25 cc amounts. Fixation was carried out fo r  20 
hours in  the ice box (4' C.) following which 0.5 cc 
of sensitized sheep cells were added to each tube and 
incubated for  30 ~ninutes at  37' C. One and two 
units of complement in the presence of 0.25 cc of 
antigen dilution were also set up  to indicate the 
validity of the results bp showing the actual amount 
of free complement a t  the time the hemolytic system 
was added. The results of the tests are shown in 
Table 1. 

TABLE 1 

Human Date of Dis- a $ 
C1

2 2 Serulll 
sera illness ease . . . . . . . . . . . . . . control 

r i l r i r i l i r i  

RO 
TT'E 

1941 
1938 

R.S.F. 
R.S.F. 

P A  1910 R S.F. 
S H  1941 R.S.F. 
SBI 1910 R.S.F. 
R.4 1041 R.S.F. 
I-I0 1911 R.S.3'. 

1937 R.S.F. 
HULO 1941 R.S.F. 

2 cases 
11sera 

Brill's 
Various febrile 

8 sera 
cases 

TTassermann 

2 sera 
11sera 

?psitire
"Q fever 
Normal 

We have examined the sera from nine cases of 
Rocky Nountain spotted fever and obtained positive 
complement fixation reactions in  all. The oldest case 
(HU) hacl the disease 4h years prior to the examina- 
tion of the serum, while the most recent seruin (LO) 
examined mas obtained on the 12th day of illness. 
This latter fincling is significant, for  if in subsequent 
cases it  can be shown that antibodies can be demon- 
strated so early in  the disease the complenlent fixation 
test may prove to be a real aid in diagnosiq. I n  three 

cases, (PA),  (SH) and (SM),several specinlens of 
serum were examined over a period of three and six 
nlonths and no significant change in titre was noted. 

There were two cases where the possible diagnosis 
of typhus fever was made. The subsequent course of 
the disease, a negative fixation test for  typhus fever 
and a positipe test fo r  Rocky LIountain spotted fever 
indicated that me were dealing mith the latter disease. 

TABLE 2 
-- -.-----

0 3  


Guinea Disease 2 $ 3 Serum 
pig sera . . . . . . . . . . . . . .control 


No. 761 G days after drop 
Te~np.

" 743 12 days after drop 
Tern)).

R.S.F. 
R.S.F. 
R.S.F. 
R.S.F. 
R.S.F. 
R.S.F. 

-- - R.S.F. 
7 sera F:ndemic 
6 sera ?d:Pf"g:.3 sera 

15 sera Normal 

I n  guinea pigs (Table 2) ,  fixation was obtained 
mith eight sera. It is of interest to note that one 
guinea pig gave a negatipe reaction six days after 
the return of temperature to normal, while another 
gave a positive test after twelve days. The occur-
rence of fixing antibodies during the course of the 
illness in  guinea pigs and ~nonkeys is now being 
studied. No fixation was obtained with sera from 
endemic typhus, epidemic typhus or '(Q" fever. 

The results obtained in the tests described indicate 
that the complement fixation test may be enlployed in 
diagnosing Rocky Mountain spotted fever. 
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Two Impor tant  Laboratory Books 

Mellan-Organic Reagents In 

Inorganic Analysis 
Methods employing organic reagents are sensitive, specific, time-saving and accurate-They are pre- 
sented in this book in a genuinely usable way for teachers, students and research workers in chem- 
istry. The limitations of each test are stated. Interfering substances are listed, and clear instruc- 
tions are given for the elimination of these interferences. 243 organic reagents are described. 699 
graphical formulas are given. 501 procedures are presented. -4classification of reagents by reactive 
groupings is included. The reagents recommended are easily available in  the United States. By
Ibert hlellan, Ph.G., M.Sc., F.A.I.C. 682 Pages $9.00 (1941) 

Snell-Biology of the Laboratory Mouse 
Abundantly illustrated, this book comprehensiveIy presents the fundamental facts about the labora- 
tory mouse in a clear, direct manner. Information about the mouse, widely mattered through the 
literature has been assembled and gaps in the literature were filled in by special research projects. 
By The Staff of the Roscoe B. Jackson Memorial Laboratory. Edited by George D. Snell. 172 
Illus., 497 Pages $7.00 (1941) 

THE BLAKISTON COMPANY, Philadelphia 
-

The Manual of the 
Foundations of Science Southeastern Flora 

(ILLUSTRATED) 

BY H. POINCARE Being Descriptions of the Seed-Plants growing 
naturally in North Carolina, South Carolina,

Pp. xi t 553. Georgia, Florida, Alabama, Mississippi, Tennes-
see and Eastern Louisiana 

Containing the authorized En- By JOHN KUNKEL SMALL 

glish translation by George This Manual replaces the author's Flora 
of the Southeastern United States, pub-

Bruce Halsted of "Science and lished in 1903 (second edition 1913), for 
Hypothesis," "The Value of the Southern States east of the Mississippi 

River. It embodies the results of con-
Science" and "Science and tinued exploration and study, thus bring- 

ing up to date our knowledge of this floral 
Method," with a special preface region. 
by PoincarB, and an introduc- There are xxii+ 1554 pages and over 

1500 illustrations, one illustration of a
tion by Josiah Royce. Price, species of each genus. 
postpaid, $5.00. Price $10.50 Postpaid 
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ZEISS MICROMANIPULATOR 

after Janse and PeterFi 

With the Micromanipulator, bacteria or other living microscopic objects, 
such as cells, can be singly treated, operated upon, injected, or exposed to 
physical or chemical influences. Inanimate microscopic objects, such as 
minute amounts of chemical substances, fibres, crystals, and the like, may 
similarly be rendered accessible to experimental investigation under the 

Micromanipulator with one stand . . . . . . . . . . . . . . . . . . . . $255.00 


Second manipulating stand with seven motions . . . . . . . . $174.00 


W E  BUY, REPAIR, RECONDITION, RESELL 

USED 

ZEISS INSTRUMENTS 

CARL ZEISS INC. 

485 Fifth Avenue, New York 

728 So. H i l l  Street, Los Angeles 


