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i B&L Microscope 

GGBET 
Inclined Binocular Body Tube Vertical MO- 
nocular with draw tube included. Integral 
square mechanical stage. Substage com- 
plete with centering condenser mounting 
and decenterable iris diaphragm. Rack and 
pinion coarse adjustment and lever type, side 
fine adjustment. 

For the  CAREFUL Research Microscopist 
B a w h  & Lomb type Beeearch ~croscopes  Microscope equipped with wcemriea that 
are well known for the excellence of their adapt it to your particular work 
optical and mechanical performance; their 
superior stability, balance and rigidity. B e  Whatever your microscope rsplrirementa may 
cause these features simplify and eIpedite be, you wfll find a B a w h  & Lomb Microampe 
work in microscopy, many research workem to falllll them. Write for complete det* to 
prefer B&L Besearch Microscopes Baasch & Lomb Optical 00.. 642 St. Paul St.. 
You can obtain a CI Type Bausch & Lomb Rochester, N. Y. 

BAUSCH eon youn  eyes, aus1s1 o m  BAuICH L o Y I  t v t w t b n .  & M A o r  r n o u  LOMB BAuscn • LoMa 

O L A ~  10 BAUKH a LOW HIGH SIAHOAROS OF m e n s t o w  . . . . . . . . . w 
Entered a8 aecon&cZase matter July 18, 1918, at the Pout Oflm at Lancoeter, Pa., ufider<he Act ol March 8, 1879. 
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New! 
Operates 

continuously 
without 

becoming 
too hot 

to handle. 

ADAMS SCOPELITE . . . 
Attractively moulded of durable, almost nn- 

breakable Bakelite, it is  cool and efacient in 
operation. Can be used either as a substage 
lamp (with mirror removed) or in front of the 
microscope. 

The louvers, front and rear, cause a free 
circulation of cooling air throughout the lamp 
without loss of light, so that even after ex- 
tended use, the lamp can be handled. The 
frosted daylight filter diffuses the light and 
gives uniform illumination approximating day- 
Light. 
A-1493 ADAMS Scopelite ........................ each $2.60 

Write for quantity discounts 

61 Adoptions Already 

(Published May 1939) 
BY E. WERTHED~, PH.D. 
University of Arlcansm 

110 Illus. 839 Pages. $4.00 

The unique feature of the book is the very free use 
of illustrations. These include pictures of mole* 
ular models, views from industrial plants, and best 
of all, portraits of most of the outstanding figures 
in organic chemistry, including contemporary chem- 
ists. With each portrait is a short biographical 
nketch. The reviewer feela that this is a distinct 
contribution, a feature which haa been sadly over- 
looked in all other textbooks. 

Other features of the book include a table of physi- 
cal properties of the more common organic chemi-. 
eals, a glossary and a chronological table of the 
Milestones in the Development of Organic Chemis- 
try. 

WESSLER COMPOUND 
is  carefully compounded and 
properly adjusted to produce 
a perfect Nessler Solution, 
which when added to solu- 
tions containing ammoniuin 
produces a perfectly clear 
amber solution which will 
remain clear for  several 
hours a t  room temperature 
and for several days in the 
refrigerator. 

Packed in bottles containing 68 grams, 
sufficient for one liter. 

Priced a t  $2.75 per bottle 
Discounts for six or more bottles 

Address all inquiries and orders to Dept. N51 
Manufactured and distributed exclusively b y  

P A R A G O N  C. & C. C O .  
915 East 149th Street, New York, N. Y. 

The 
Foundations of Science 

Containing 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 Poincad, and an introduc- 

tion by Josiah Royce. Price, 

postpaid, $5.00. 

I The text is excellent in every respect.-American 
Journal of Science. 4 THE SCIENCE PRESS 

-THE BLAKISTON COMPANY Grand Uentral Terminal New York, N. Y. 

1012 Walnut Street, Philadelphia I IL  
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S P E N C E R  M I C R O S C O P E S  
-meet every teaching need-available 

in a wide price range 

No. 33. A high quality advanced lab- 
oratory instrument, generally selected 
for higher magnifications such as are 
required for bacteriological work. Ac- 
commodates all standard Spencer mic- 
roscope accessories. Equipped with 
coarse and fine focusing adjustment, 
fork type rack and pinion substage, 
achromatic objectives with 1.25 N.A. 
condenser. 

No. 63. A sturdy, precision instru- 
ment for routine l a b o r a t  o r y use. 
Equipped with coarse and fine focus- 
ing adjustment; large stage with iris 
diaphragm. Will accommodate sub- 
stage condenser. 

No. 66. A moderately priced, stand; 
ard size elementary laboratory instru- 
ment for biological work. Equipped 
with coarse and fine adjustment, re- 
volving disc diaphragm and concave 
mirror. Highest quality optical and 
mechanical parts. Not designed to 
accommodate substage condenser. 

No. 74. A low cost, standard size stu- 
dent instrument for classroom work 
requiring magnifications up to 360 X. 
Equipped with coarse adjustment, 
durable bakelite stage, revolving disc 
diaphragm, concave mirror. Finished 
in baked enamel with chromium 
plated parts. 

Write Dept. C2 for complete details on Spencer MicroscoPes 

Spencer Lens Company 
MICROSCOPES REFRACTOMETERS 
MICROTOMES COLORIMETERS 
PHOTOMICROGRAPHIC 
EQUIPMENT PROJECTORS 
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I C O N S T A N T  T E M P E R A T U R E  E Q U I P M E N T  
Embodying reliability established through a quarter century 

of service to scientijic laboratories eaerywhere 

LOLAG IMMERSION 
General or special purpose for water HEATERS 
or oil. Adjustable to tempemtures safe ; inexpensive. bw lag; re- 

IlInstratlon shows Amlnao from -300 2000 '. spond instantly to thermoregulator 
Constant Temperature As- 2 0.25O C. With or without built-in Lengths to 13 ft- Easa, 
sembly, con~lntlng of Qnlck- 
set Blmetal Rustproof Ther- bent to any shape to fit any vessel. 
moregnlator, Motor-stlrrer, CABINETS Pipe fitting types for acrewing into 
LoT2ac I m  rnerslon Heater, For incubation, prooilng, condition- tanks, vats, eta. Copper, ateel, 
Control Box, Lab Stand, and ing, etc. High or low temperature stainless steel or monel aheaths. 

control constant to 2 0.025" C. Hu- Ratings up to 6000 watts. complete . . . .$74.50 midity control to w i t  requiremente. 

THERMOREGULATORS MOTOR-STIRRERS 
Inexpensive, powerful, quiet and 

Bensitive; rustproof. Mercury and long-lived tpa for every stirring 
bimetal types for air or liquid im- need. mersion. Hold baths constant to 
2 0.020 C. Ad jnstable from - 30° 
to 300" C. SERVICE 

Gpecial constant temperature equip- 
SUPERSENSITIVE RELAYS ment designed and built to meet 
A complete line of reliable tw specific needs. A qnartar ~ e n t ~ ~  
for controlling heater loads. of experience %I a t  your service. 

*Fully described in Catalog 39-A 

Announcing-INCREASED CAPACITY 
SIX 15 IlbL. TUBES IN UONIUAL 

for the INTERN ATIONAL "CLINICAL. MODELff 
The sturdy little "Clinical Model" Centrifuge again earns its recognized 
leadership in the small centrifuge class. Equipped with the nnu six 
tube,'l s ml. conical head (Cat. No. 803), it has 50% increased capacity 
with- 

IMPORTANT-r.p.m. of 2,800 on A.C., and 3,700 on D.C 
The Clinical Centrifuge has &It-in protective guard bowl and its coni- 
cal heads are interchangeable with the regular two and four tube heads. 
The Centrifugal Force of even a small centrifuge at 3,000 r.p.m. c a b  
for a protective guard. For the General Practitioner and as an auxiliary 
in hospital and research laboratories, the Clinical Model (in design and 
workmanship the equal of the largest International Centrifuge) is un- 
equalled and yet reasonably priced. 

INTERNATIONAL CENTRIFUGES- 
are made in many iizes to meet the different requirements for speed and 
capacity. There is -an International for any job. 

INTERNATIONAL EQUIPMENT COMPANY 
352 Wertem Avenue Makers of Fine CenMfuges Boston, ha .  
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BIOCHEMICALS 
OF NUTRITIONAL INTEREST , 

Carotene andvarious carotenoid pigments, in crystalline  
form, oil solution and aqueous colloidal suspension.  

Thiamin Chloride 

Riboflavin-natural and synthetic, in crystalline form  
and in concentrates.  

Nicotinic Acid, Nicotinic Acid Amide and biologically  
important derivatives.  

Ascorbic Acid 

2-methyl-l,4-naphthoquinone  
2-methyl-1,4-naphthohydroquinone diacetate  
(Two compounds above exhibit vitamin K properties)  

Pimelic Acid 

Beta Alanine 

Glutamine 

Amino acids, including monosodium d-glutamate,  
d-glutamic acid and hydrochloride, l-leucine, l-tyrosine,  
3,5-diiodotyrosine, tyramine hydrochloride and arginine  
hydrochloride.  

Galactose, phytin, vitamin-free casein and other diet  
materials for biological assay.  

The biochemicals listed above are prepared especially for research and 
experimental use by scientific investigators, offered in bulk quantities. 
Further information and prices will be supplied upon request. 

GENERAL BIOCHEMICALS,  INC. 
4185 R E P U B L I C  B U I L D I N G ,  C L E V E L A N D ,  O H I O  
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SARGENT CONSTANT TEMPERATURE 
WATER BATH 

Full Visibility 
Accuracy, 0.01° C—Uniformity, 0.01° C 

The water bath is applicable to almost all labo- on the relay control panel by means of which the 
ratory operations requiring close regulation of tern- control heater is supplemented by selected perma-
perature including electrometric, viscosity, surface nent wattage input quantities. 
tension, solubility and distribution measurements; ^, t e . 0 _ 
bacteriological incubations, thermal death point The guaranteed accuracy of the Sargent Constant 
measurements and calibrating procedures. Temperature^Water Bath applying both to regula­

tion and uniformity is 0.01 degree centigrade. 
The container is made of strong Pyrex glass, and 

JTT K l* ~?r . f T * vesxhAput W4805t^ S S K ^ S S K 
into the bath are fully visible at all times and it is (Patent No. 2,037,993). Complete as 
possible to make measurements of capillary rise, illustrated. Diameter, 16 inches; height, 
liquid flow, etc., by cathetometer or by simple 10 inches; water depth, 9£ inches; guar-
unaided observation under water level with undi- a n t e e * accuracy 0.01 degree C. For 

. . , , operation from 110 volt 60 cycle single 
mmisned accuracy. p h a s e c i r c u i t s $150.00 

The heat quantity supplied by this central unit S-84815 Ditto. But for 110 volt D.C. circuit 155.00 
is selectable to permit the closest regulation in any 
temperature range from several degrees above that S-84825 Ditto But for 220 volt, 60 cycle, 
of the cooling water to about 60° C. This heat s m « l e Ph a s e c i r c u i t 150-°° 
quantity is determined by auxiliary heater switches S-84835 Ditto. But for 220 volt, D.C. circuit 155.00 

Literature on Request 

S H R G E n T 
L R B O R R T O R V S U P P L I E S 
E.H.Sarqent & Co. • 155-165 East Superior St., Chicaqo 



ROUND ' 

RlCA ' -

an informative booklet on the history, 
the fabrication and use of Standard 
Taper Ware. 

T o  the laboratory head, the teacher, 
the chemist-to anyone using, or  con-
templating using, Standard Taper (T) 
GroundJoints-this instructive bulletin 
will soon be available without charge. 

The first edition is necessarily limited. 
You are urged, if interested, to send for 
your copy ;oday. Please use coupon. 

1 Caning Gloss Works, Corntng. N.Y. 

send 8 FREE copy of your new booWct, .The Ewbtion . / W m l  
Tapcr GroundJoints" m: 
Name 

PLBABE PRINT 

Pod& 
BCHWL, COMPANY, HOSPITAL, ETC. 

Address 

On,,.". 

YOUR I 

. COPY 

" P Y R e Y " h r ~ t r d - n l d U k r r n d w ) m b  1
I

CORNING GLASS WORKS CORNING, N, 



Electrical Clock 
FOR RECORDING TIME 

in the 

Physiological Laboratory 

A fixed fundamental rate 

Selective fractional periods 

Abrupt contact backed by momentum 

This instrument fulfills the requirements 
by simple means and in compact, portable 
form ( 14.5 x 8 x 4 inches). 

No matter how deranged the outside 
sources of power may be, here is a timing 
device that is independent of the emer- 
gency. 

Each second, the pendulum in mid-swing creates its own momentary urge 
through the energizing of a magnet served from two or three dry cells. The 
armature below the axis approaches indirectly over an arc concentric with the 
pole-piece: collision is impossible. 

The current admitted to the driving circuit is governed by a convenient rheostat 
with ammeter. The signal circuit carries by relay a separate current of op- 
tional character, swiftly made and broken by tripping power derived from the 
pendulum in full swing. The trigger-like 'kick' appears in the record of a mag- 
netic signal as a clean-cut ordinate-not as a rectangular frame. 

Used as a master clock, this instrument can serve more than a score of recording 
magnets. Details of operation will be found in our Catalogue of Physiological 
Apparatus. 

The HARVARD APPARATUS COMPANY, hco@orated 

Dover, Massachusetts 
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T H E  NATION AND PETROLEUM GEOLOGY TO-DAY' 
By HUGH D.MISER 
U. S. GEOLOGICAL SURVEY 

OUR nation is entrusted with a rich heritage of 
abundant petroleum, The annual output of this essen- 
tial mineral fuel may be expressed in barrels and 
dollars, but to offer a fitting measure of its importance 
would require an appraisal of the service of petroleum 
in telnls of human welfare and progress. 

Chief among the many uses of petroleum is the gen- 
eration of power. Such pomer drives 30 million motor 
vehicles on the nation's highways, 13  million tractors - " 

on American farms: our merchant vessels and Navy on 
the ocean and our planes in the air. Altogether one 
third the mechanical energy produced in the United 

1 Address of the vice-president and chairman of the 
section 011 Geology and Geography, American Association 
for the Advancement of Science, Columbus, Ohio, Decem- 
ber 27, 1939. Published by permission of the director of 
the Geological Survey, United States Departinent of the 
Interior. 

States comes from petroleum. Also, crude petroleum 
provides the plentiful supply of lubricants that  has 
made possible our machine age. 

The modern petroleum industry dates from the 
drilling of the Drake well in Pennsylvania in 1859 
and, although the industry now encircles the earth, our 
country leads in the development of the industly and 
it produces and consumes three fifths of the world's 
oil. Also, our known oil reserves are equal to those 
of the rest of the rvorld. 

PRODUCTIONPETROLEUMOF 

The value of our petroleum output fo r  1938 ex-
pressed in dollars is one third the value of the entire 
annual mineral production of the United States. The 
next mineral product in point of value is coal, the 
next is natural gas, and then follows iron. Further 
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A SUPPLEMENTARY METHOD FOR T H E   
STUDY O F  ARACHNO-PIA  

EXAMINATIONof the leptomeninges in embedded and 
stained sections of brain and cord, a t  best, gives only a 
limited idea, even when made in series, of the relations 
and complexity of the varied and delicate parts of 
these membranes. 

I t  is possible, by floating fragments of fresh or 
formalin-fixed tissue from water onto a glass slide, 
adding a drop of glycerine to the surface of the speci- e.  

FIGS.A, B and C 

the limits of the air cell in that region. After clean- 
ing the eggshell with cotton moistened mith alcohol, 
the outline of the air cell is marked with pencil. With 
tweezers a small opening is made above the air cell, 
and by careful chipping, pieces of shell and membrane 
are removed to make a circular opening somewhat 
smaller in diameter than the air cell beneath. With 
sterile tweezers the inner shell membrane is next 
removed to the same extent, leaving the albumen 
exposed. (See Fig. C.) The previously prepared 
shell cap is now placed over the opening and the egg 
is ready for incubation. The shell cap is not sealed 
in any may. 

After several days of incubation the level of albu- 
men within has dropped and permits the further re-
moval of shell. Care must be taken to avoid injuring 
the allantois. With a relatively large opening, later 
stages of development are clearly visible over the entire 
upper surf ace. 

I n  the incubator such eggs must be held vertically. 
Holes may be made in strips of coarse screening to 
hold the eggs in a standard incubator tray. I f  the egg 
is permitted to roll over on its side, albumen will be 
lost. Held vertically, apparently no turning of the 
egg is necessary. Difficulty of hatching may be 
avoided by sprinkling the 18-day egg with water. 

The incidence of infection of embryos has been 
extremely low, considering the fact that the shell cap 
is simply laid over the eggshell opening and may be 
removed daily for  observation of the embryo. The 
overlapping margin of the eggshell and its cap is 
apparently an effective barrier to bacteria. The porous 
shell of the cap apparently permits adequate gaseous 
exchange between the living embiyo and the exterior, 
yet prevents excessive desiccation. 

The simplicity of technique involved and the low 
mortality of embryos recommend this method for  use 
in classroom demonstrations and as a source of normal 
living embryos readily accessible to the research 
worker. 

JOHNW. PRICE 
ERNESTV. FOWLER 

THE OHIO STATE UNIVERSITY 

men and covering the whole in the usual may, with 
light pressure on the cover glass, to secure a prepara- 
tion which can be examined mith the dark field. 

This gives a more or less stereoscopic picture of all 
the elements which are present in the tissue, as they 
appear free from the distortions of routine technic. 
When suitably prepared, very complete detail is visible. 
The vascular arrangement is made especially evident, 
and both intravascular conditions and perivascular 
spaces and tissues are clearly defined. 

The method is of particular value for the study of 
meningeal concretions as well as of perivascular reac- 
tions. When combined with the routine staining tech- 
nic, which brings out the detail of individual cell 
structures, this simple method furnishes a valuable 
supplement, and affords a completeness of examination 
which can be secured in no other may. 

A. E. TAPT 
PHILADELPHIA HOSPITALGENERAL 
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FUNDAMENTALS OF BIOLOGY. New thzrd editiolz 
By ARTHUR W. HAUPT, University of California at Los Angeles. IIlcGraw-Hill Publ ica-  
t ions  in t h e  Zoological Sciences. 433 pages, 6 x 9. $3.00 

Intended to serve as the basis for an orientation course, the present edition of the text, as before, 
covers the basic principles common to all living things, with emphasis on those aspects of biology 
which seem to be of greatest value in contributing to a liberal education. In  the third edition new 
material has been added which broadens the scope of the book and makes more thorough the treat- 
ment of many topics, particularly those dealing with the animal side of biology. 

LABORATORY DIRECTIONS FOR GENERAL BIOLOGY 
New third edition 

By ARTHUR 7iV. HAUPT, i7lcGraw-Hill Publ icat ions in tlze Zoological Sciences. 72 pages, 
6 x 9. $1.00 

This laboratory manual, revised to conform to the third edition of the author's text, consists of 100 
independent exercises. The directions have been made as simple and concise as possible, and little 
descriptive matter has been introduced. 

QUANTITATIVE ANALYSIS 
By HAROLDS. BOOTH and V. R. DAMERELL, Western Reserve University. In terna t iona l  
Chenzical Series .  244 pages, 6 x 9. $2.25 

This combination textbook and laboratory manual in elementary quantitative analysis includes de- 
tailed directions for calibration of weights and volumetric apparatus, and for twenty gravimetric 
and volumetric analyses. Considerable theoretical discussion is also included, enabling the student 
to integrate theory and practice as the laboratory work progresses. 

PRINCIPLES OF ECONOMIC GEOLOGY. New second editzon. 
By WILLIAM H. E~IMONS, 518 pages, 6 x 9. $4.00University of ilfinnesota. 

Like the first edition of this well-known textbook, the present revision is designed to give the student 
a completely rounded knowledge of the science of metalliferous and nonmetalliferous deposits. The 
book has been entirely rewritten and reset to bring the subject matter up to date, and many new illus- 
trations have been added. 

Send for copies o n  approval 

McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street, New York, N. Y. Aldwych House, London, W.C.2 



Wratten Light Filters 
tor Photographg, Photomterographg, 

A 

Ad&&-& 
EASTERN 

For PRECISION EQUIPMENT 

LABORATORY 
STIRRERS 

Speetroseopg, Photometrg, and Astronomy 

D7 V a r i a b l e  S p e e d  
Models f o r  L a b o r a -  
tory Use. 

A l l  s i z e s  f o r  I n d u s -  
t r i a l  Service. 

Monel  Metal Propel- 
lers 

Precision Bui l t  
Throughout 

W R I T E  FOR CATALOG 

W R n T T E N  LIGHT FILTERS are universally used in widely sep- 
arated fields of scientific research. 

The Wratten list includes filters for use with all types of 
color-sensitive films and plates. Over one hundred different 
filters are available. 

Complete spectrophotometric data are given in the Eastman 
publication, Wratten Light Filters; price, 50 cents. A price list 
of filters will be furnished free on request. 

MIDGET LABORATORY PUMP 
This amazing little pump does the  work of 
much lar er models. or circulating or  pump- 
ing liquits- Bpecificattons 
Type-Centrifugal. Size 5" x 2%' '~  3%". 

Weight ?p pounds. 
Power-Model "A 1/100 H. P.. . .Model "B," 

1/20 El. jP. 
Model "A"-115 Identical volts A. C., in  Size 115 volts D. C. 
Maximum Pressure--10 pounds. 12 ounds. 
Maximum Capacity--5 gals. per mfn., 6 gale. 

per min. 
Yodel "B"-115 volts A. C. o r  D. C. 
Maximum ~ r e a s u ~ 2 0 - 3 0  pounds. 
Maximum Capacity--8 gals. e r  min. 
Complete with 115 volts A. 8. or  D. C. Motor 

Mpi,$l Bronze Monel 
"B" g:E E:E 

6 Other models also available 

E A S T M A N  K O D A K  C O M P A N Y  
&search LaboratoFSes ROCEESTER, N. Y. 

EASTERN ENGINEERING COMPANY 
39 FOX STREET NEW HAVEN, CONN. 

r 


