
The experienced chemist has learned the 
advantages of stocking his shelves with 

PYREX equipment 

Thoroughly practical, economical equipment - 
The trade -mark 
PYREX deaigmea 
a p d u b  of Corn- 
ing G h  Works. It 
is synonymom with 
highest quality in 
materials and work- 

d p .  . 

I N every kind of laboratory- 
industrial, educational, re- 

search, bacteriological, experi- 
mental - *PYREX equipment 
has won definite leadership. 

Its undisputed longer service 
means not only economy in 
equipment, but alw-and more 
important--economy i n  time, 
in  interruptions of valuable 
tests, and in chemical wastage. 

The low coefficient of expan- 
sion combined with a depend- 
able uniformity of product gives 
PYREX laboratory glassware 
high resistance to heat, sudden 
temperature change, chemical 
action and mechanical shock. 

CORNING GLASS WORKS 
~ ~ D i p L i o o , ~ N . r Y o r L  

New York Office: 501 Fifth Avenue 
LwgatM&ofTsobdcolGhmnrmrbcWorld 

\ f 
*Trade-mark Reg. U. S. Pat. 08. SccourMibitattheRMnth of ChemiUlI Indvrnior 

* Grand Central PaIace, New Y* 26 to O& l& 1927 



ANOTHER TRIUMPH I N  MICROSCOPE 
CONSTRUCTION 

THE NEW 

S P E N C E R  
COMBINATION BINOCULAR AND 
MONOCULAR BODY-TWO IN ONE 

Changes from binocular to monocular vision and vice versa 
as easily and quickly as from one objective to another on a nose- 
piece. 

With the new combination body, all the possibilities of both 
eyes-greater brilliancy of field, critical resolution and definition, 
ease and comfort of vision, stereoscopic effect, etc., are at  the 
command of the operator. 

I t  can be supplied with any of the Spencer research micro- 
scopes. Illustration shows it fitted to Spencer microscope No. 
7, the most complete, most available, most delicate and accurate 
in its adjustments of any microscope made. 

Catdog Y-27 sent on request. 
Spencer ~ i e ~ o s e o p e  No. 7H with 

New Combin8tion Bodr. 

SPENCER LENS COMPANY 
Bfm~trctnren 

ILllcnwopeo, ILllorebmea. Dsllnawopem, Optleal YeuPrlrg 
In8tmments. Etu 

BUFFALO, N. Y. 
New Yo* Boaon Chicago Son Fmndrco I I 

New Castle Incubat01 
Chamber has uniform 
and constant temperature 

The new Castle Incubator fills the need for a 
reliable and accurate apparatus a t  a moderate 
price. 
The electric heater is beneath the bottom (not 
taking up space in the chamber). I t  distributes 
the heat uniformly from the bottom and main- 
tains an  unvarying temperature. 
The automatic regulator controls the escape of 
excess heat up and out through the rear double 
mall. The walls are made of thick insulating 
material, bound with polished copper. 

Send full data on New Incubator No. 505 

Address ........ 

nnd baci S f  erilizerx 'eriotogical uppnrc 505. I I" high x 10" wide x 
WILMOT CASTLE CO., 1212 University Ave., Rochester, N. P. 1255" daep. 

8 
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STERLING PRODUCTS COMPANY 
"Analysis Certified" Reagent Chemicals 

E A S T O N ,  PA.  
New Price List or Catalog on Request 

Products r 
Sterling's " Analysis Certified " Reagent supervision of expert chemists who have had 

Chemicals many years of experience in the manufacture 
of C. P. chemicals. The buildings are so iso- 

Sterling's Filter Paper lated as to be free from the possibility of con- 
Analysis-Certified Reagent Chem- tamination of the product from smoke and 

icals are prepared in accurate accordance with fumes. 
the highest standards known in C. P. chem- Metric units have been adopted in pack- 
ical manl~facture today, conforming in every aging Analysis-Certified Chemicals. 
case to Murray's standards. Following are the principal acids and chem- 

They are manufactured in new, modern icals now available under the Analysis-Certi- 
buildings, planned and equipped under the fied label: 

Acetone C.P. (Dimethyl-ketone) Copper Chloride, Cuprous C.P. (Copper Mono- 
Arid Boric C.P. (Boracic Acid) chloride) 
Acid Hydrofluoric C.P. Copper Oxide Wire C.P. 
Acid Oxalic C.P. Copper Sul ;ate Ni Free C.P. (Cupric Sulphate) 
Ammonium Chloride C.P. Iron ~hlori$e ~ & r i c  C.P. 
Ammonium Fluoride C.P. Iron Chlorid; Ferrous C.P. 
Ammonium Oxalate C.P. Iron ~ulphate,  Ferrous C.P. 
Barium Chloridq C.P. Iron and Ammonium Sulphate, Ferrous C.P. (Fer- 
Barium Hydroxide C.P. rous Ammonium Sulphate) 
Barium Nitrate C.P. Lead Acetate C.P. 
Benzene C.P. (Benzol) Lead Oxide. Red C.P. (Red Lead: Lead Ortho- 
Calcium Carbonate C.P. plumbate) 
Calcium Chloride, Dry, Granulated C.P. Lend Oxide Yellow C.P. (Litharge) 
Carbon Disulphide C.P. Magnesium 'chloride C.P. 
Carbon Tetrachloride C.P. Magnesium Oxide, Free from Sulphate C.P. 

Magnesium Oxide and Sodium Carbonate C.P. 
(Eschka's Mixture) 

Magnesium Si~lphate C.P. (Ipsom Salt) 
Mercury Bichloride C.P. (Mercuric Chloride) 
Potassium Acetate C.P. 
Potassium Bisulphate C.P. (Potassium Acid Sul- 

phate) 
Potassium Bitartrate C.P. (Potassium Acid Tar- 

trate) 
Potausium Carbonate C.P. 
Potassium Chlorate C.P. 
Potassium Chloride C.P. 
Potassium Dichromate C.P. (Potassium Bichro- 

mate) 
Potassium Hydroxide Pure 
Potassium Hydroxid; Pure by Alcohol C.P. 
Potassium Hvdroxide: Purified Lumps 
Potassium 1ddide C.P. 
Potassium Oxalate Neutral C.P. 
Potassium ~'erman'kanate C.P. 
Potassium and Sodium Tartrate C.P. (Rochelle 

Salt. Seignette Salt) 
Silver 'Nitrate C.P. 
Sodium Acetate C.P. 
Sodium Risulphite C.P. (Sodium Acid Sulphite) 
Sodium Carbonate, Anhydrous C.P. 
Sodium Chloride C.P. 
Sodium Hvdroxide C.P. by Alcohol 
Sodium Hidroxtde, Pure Sticks 
Sodium Nitrate C.P. 
Sodium Nitrite C.P. 
Sodium Oxalate C.P. (Sorensen's Oxalate) 
Sodium Phosphate C.P. (Sodiiim Phosphate: Di- 

basic; Secondary ; Sodium Phosphate) 
Sodium Sulphate, Crjstals C.P. 
Sodium Snlphide C.P. 
Sodium Sillphite C.P. 

New Bqnere-Necked. lsaay- 
Sodium Thiosulphnte C.P. (Sodium Hyposulnhite) Warr for 

si-tnre of Chemist 
Sodium and Ammonium Phosphate C.P. (Micro- Hydro9narla Aald 

on each bottle cosmic Salt) 
Tin Chloride C.P. (Stannous Chloride) An excellent exam le of the 
Zinc C.P. improved methods a8opted by 

Every chemist engaged in Zinc Free from Arsenic, Sulphur, Phosphorous the manufacturers of Ster- 
research o r  analytical work and Iron C.P. 1 i n g'8 Analysis-Certified 
will appreciate the value of a Zinc C.P. Free from Arsenic, nearly free from Chemicals. The square neck 
Certified Analysis on the label iron and rectangular opening 
of every package of chemicals Zinc Dust C.P. causes the liquid to  follow 
he uses--an analysis bearing Zinc Chloride C.P. naturally the lowermost 
the signature of the chemist Zinc Oxide C.P. groove when poured. Equipped 
who made it, backed by manu- Zinc Sulphate C.P. with squared stopper to flt 
fncturer's guarantee. Zinc Sulphide. Neutral C.P. (For Soil Analysh) the neck snugly. 
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THE STANDARD WHITE RAT 
Mus Norvegicus Albinus 

We maintain the largest commercial colony of White Rats in the United States, 
confining our efforts solely to the breeding, raising and selling of a Standard Albino Rat. 
A standard animal enables biologists in different sections to obtain comparable results. 

A BREEDING STOCK OF 2,000 AND A SALES STOCK OF 20,000 CONSTANTLY MAINTAINED BY A 
WEEKLY OUTPUT OF 1,500 TO 2,000 INSURES PROMPT AND SATISFACT~RY EXECUTION OF ALL ORDERS. 

Ricer on Lots of 50 or more 
BREEDING STOCK GRADE A-M & F $1.75 each 
TOXICITY SIZE 100-150 Gm. .75 
MEDIUM SIZE 80-100 Gm. -70 
SMALL SIZE 50- 80 Gm. .65 
VITAMINE SIZE 30- 50 Gm. .60 
LITTERS-known age, with Mothers (8 to 16 to litter) .1.00 

Prices for Lob less than 50 fknbbed on request 

All Shipments via Exproma Repaid 
Orders of Jess than 50 anilqals, .express chClrges and crating will be at the expense of 

consignee and d l  be charged on mvolce. 
Orders of 50 or more, express charges and crating at  our ex  ense when the same does not 

exceed $5.00 per hundred animals. Any excess of this amount & be  charged on invoice. 

ALBINO SUPPLY, INC. 
916 Parrish Strdt P h o n ~  Market 5265 Philadelphia, Pa. 

BECBRO 
L A B O R A T O R Y  R H E O S T A T S  

Screw AdJnstment Type 

"BECBRO '' Rheoetate carried in etock include numeroue diiferent ratings. 
Included in the stock eizes are tubular type8 of lengths 20"; 16"; 8"; the red~tance element being 

Wire or Ribbon. 
Each tube hae a elide? adjustment which varies the reeietance by very mal l  steps from Zen, to total 

value of the unit. 
The approximate total reeistance of them eoek rheostats variee from 0.3 ohm to 30,000 ohm8 per unit. 

and have corresponding current capacitiee of 25 amperen down to 0.1 ampere. 
Rheoetate of more or lee8 epecial construction include the Single Tube equipped with two rode and 

two sliders; Sing16 and Double Tube equipped with Screw Adjustment (nee cut); Double and Triple Tuber 
mounted as a Unit; Non-Inductive Wound Tubular and Stone Types. 

"BECBRO" Carbon Compression Rheostats with correeponding Normal Rating8 of 260; 1000; 1600; 
8000 Watte. 

w&6 IW Catdog 8-80 

3640-42 North Second Street 
B E C K  BROS.  

Philadelphia, Pcnna. 

L 
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Dr. Chambers' 

Micro- 
Manipulator 

an apparatus for 

MICROTECHNIQUE 
OR MICRURGY 

Devised by 

Professor Robert Chambers 
of Cornell University Medical School 

New York, 

N. Y. 

The several fields of scientific endeavor to which the micro-technical work with this appa- 
ratus has already been adapted are as follows: 

Bacteriology-for the isolation of bacteria and yeast cells, for the cultivation of pure 
strains; 

Experimental Embryology-for operating on the egg in problems of fertilization, for 
operating on Blastomeres, for injecting substances into the Blastocoele, etc.; 

Experimental Protozoology-for micro-operatioris on various Protozoa; 
Cellular and Histological Anatomy-for ascertaining the physical nature of the various 

constituents of the cell and of the tissue-elements; 
Cell Physiology-for studying the hydrogenion concentration with the living cell, the 

effect of tearing the cell membrane in various solutions, the effect of injecting solu- 
tions into the interior of the cell or of withdrawing material from the cell. 

The extraordinary delicacy of the operative work made possible by means of this apparatus 
can be imagined when one considers that the tips of the micro-needles are fine enough to im- 
pale and dissect a red blood cell which is only 0.008 of a millimeter or 0.000315 of an inch in 
diameter. 

Double Type, complete, $165.00 Single Type, complete, $100.00 
Pamphlet No. 1086 (0) (For cohplete description of the apparatus and the various fields of 

its application) UPON REQUEST. 

Em LEITZ, Inc. 
6 0  East 10th Street New York, N. Y. 

ACtENTS : 
P d c  Coast States: SPINDLER & SAUPPE. Oflicua at 8811 Ekandsco md Los Angeles. Calf .  



viii SCIENCE-ADVERTISEMENTS 

NEW 1927 MODEL 

VAN SLYKE MANOMETRIC BLOOD 

GAS APPARATUS 

For the convenient and exact mcasurement of blood 
gases and small amounts of gas evolved from other solutions 
in any determination in which the final product is a gas or 
will enter into a quantitative reaction producing a gas. 
The measurement is based, as in graoimetric analysis, on 
direct observation of the amount of substance obtained, in-
dependent of comparison with standard solutions by titra-
tion, colorimeter, or otherwise. 

This apparatus is a further development of the Van Slyke 
and Keill JIanometric Blood Gas Apparatus described in 
17t.edo?~rw, lof Biologiccll Chcm.isfry, September, 1924, as a 
result of the ease and accuracy found in t.he use of that 
apparatus in the measurement of small amounts of gas 
evolved from solutions. See Tlte Jolcrnd of BiologicaZ 
CJ~cn~istry,.?lay, 1937, and Jztne, 1927. 

)od Gas Apparatus, Van Slyke Manometric, as 
hove, consisting of glass parts, etc., mounted on 
uartered oak support 40 inches high, with clamps 

-or attachment to table. T\Titl~ special ther-
mometer, one each of Pipettes KO. 8203, 0.2 ml, 
and KO.8203-A, 1ml, 2 ml, 3 ml and 5 ml;  elec-
tric illuminating device for the manometer tube, 
consisting of a cylindrical incandescent lamp 
mounted on a metal bracliet behind an opal glass 
plate; rubber tubing connections; ball-bearing 
pulley for shaking the extraction chamber (not ex-
actly as shown in illustration but embodying Dr. 
Van Slykc's latest suggestions), etc. With elec-
tric motor for 110 TOIS,60 cycles, a.c. and speed 

control rheostat $16<.oo 
....ad -- -...- ". 

Ditto, but with r or spee 
trol rheostat dr 150.00....................... 

Code Word ..Djoup 
3598. 

ARTHUR H. THOMAS COMPANY 
RETAIL-WHOLESALE-EXPORT 

LABORATORY APPARATUS A N D  REAGENTS 
W E S T  W A S H I N G T O N  SQUARE PHILADELPHIA.  U .  8. A. 

Clble Addraaa, BALANCE,Philadelphia 

Code IT01 

3598-A. 

............. -.. 

out moto 

-
lDjotd 

d con-
- - - "-
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IRA REMSEN 
Two men, I r a  Remsen and Wilhelm Ostwdd, stand'. 

out during the last fifty years as great teachers and 
as founders of chemical journals which have had a 
profound influence on the development of chemistry. 
I n  these two respects their work is comparable with 
that of Liebig during the middle of the nineteenth 
century. 

I r a  Remsen was born in New York City, February 
10, 1846. His parents were both descended from the 
early Dutch settlers of New York and his mother had 
also Huguenot blood in her veins. For two years, 
from eight to ten, the boy lived in the country and 
had that intimate contact with nature which is h-
possible for a lad who spends his life exclusively in 
a city. A part of his early education was received in 
country schools. After further study in the public 
schools of New York City he entered the Free Acad- 
emy, now the College of the City of New York, where 
he studied Latin, Greek, mathematics, history and a 
very little science. He did well in Latin and Greek 
and it was doubtless during those years that he laid 
the foundation for that perfect command of accurate 
English which has made it such a delight to read his 
books and to lisben to his lecturks. His interest in 
science seems to have been awakened at  this period 
by the popular, illustrated lectures given by Dr. 
Doremus at  the Cooper Institute. 

He did not, however, complete the four years of 
work req~ired  for graduatiofi a t  the Free Academy. 
Many years later he received the bachelor's degree 
from the College of the City of New York, as of the 
class of 1865. EIe was accilstomed to say, with some 
pride, that he was one of the few men who had re- 
ceived the rank of M.D. from the College of Physi- 
cians .and Surgeons without having received the 
bachelor's degree. He also said, a t  one time, that he 
thotight he was the ohly university president in 
America who had not completed a four years' college 
course. 

After a .few years in the Free Academy, Remsen's 
f & h ~W&d''&at he should become a physician an8 
apprenticed him to a doctor who taught in a homeu-
pathic medical college. Here he read some chemistry 
and tried some chemical experiments for himself, 
sometimes with disastrous results to his fingers and 
clothing, a s  he told his students in recalling those 
days, He  attracted the attention of his preoeptor; 
however, and was made lecture assistant and quiz in-
structor in the college. 
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School of Medicine 
#EW bDMxSSIOX EEQ-8 

At lea& three yeam of approved mUep 
work including specifled reqnirsmtmtr in the 
sciences. 

DEOEEE OF B.S. MSDIUbIir 
SUIENUE 

Thin degree may be awarded at the end of 
the third or fourth year to rtudenta falfllling 
certain c011diti0~ including the preparation 
of a th& 

DEQBEE OF DOCITOX OP -1- 
Upon satieiactory completion of p r d b e d  
four-year come. 

For utalome md Information, rddr# 
THE DEIW, W.ahfneton Univemitp 

schoo~ of Mdidne, st 
Missouri 

Scientists, teachers, reyearch and in- 
dustrial workers find the LaJIotte 
Roulette Comparator the ideal eqnip- 
ment for malung hydrogen ion deter- 
mination~-not only because of it? 
simpllcitp and convenience, but also 
because LalIotte Standards assure 
absolute accuracy a t  all times. 

LAMOTTE 
ROULETTE COMPARATOR 

TTrtte for a cony of our interest-  
~ n n  brockirre, "TI!? ABC of H y d ~ o -  
q p n  Ion Cotrtrol, e~ l ) ln in lnn  thln 
111ofiern c o n t ~ o l  ntethorl in filnrplc 
lnrrorfnge. I'rec trpo?! rer/lce*t 

LaMOllE CHEMICAL PRODUCTS CO. 

Marine Biological Laboratory 
Woods Hole, Ma-. 

Facilities for  reaenrch in Zoology, 
INVESTIGATION Embryology, PhYfJiolo6Y. and Bat- 

any. Fifty-two private laboratories 
Entire Year $100 each and ninety-four private 

laborntoriea $200 each for not over 
three months. Fift -six tables are nvailable for be nnem 
in research who deslre to work under the direction opmem- 
bem of the a t a k  The fee for such a table i s  W.00. 

Conmes of laborato instmction 
INSTRUCTION with lectures a n  o Y e ~  in In- 

vertebrate Zoolog Pmto~oology 
June to August, Embryology ~ h y s k l o g y  and bfo; 

phology a i d  ~ a x o n o d y  of the 
1928 nlgae IPach course r uires the 

full time of the stndent.%ee. $75.00. 

BIOLOGICAL SUPPLIES 

SUPPLY 
For the classroom, mnwnm or col- 

lector. 
First class pre arations. 

DEPARTMENT Send for new &% ~r t . lo .ae  NO. i. 
Zoological and dmbryological ma- 

Open the Entire terial, Life Histories and Habitat 
Groups. 

Year Catalogue No. a, Botanical 
material. 

Catalogue No. 3, Microscopic 
slides. 

Addreas dl oorres~ondence mrsrd- 
Ins mrteri.l md c&docuen to: 

Supply Department, 
GEO. M. GRAY, 

Curator, Woods Hole, Mass. 
The annual announcement will 

be sent on ap  llcation to Tbe 
Director, Marine Biological Labora- 

L 

tory, Woods Hole, Mass. . 
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Send for Complete Catalogue 
The Open Court Publishing Co. 

337 East Chicago Avenue, Wieboldt Hall 
CHICAGO, ILLINOIS 
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N E W  SCIENTIFIC BOOKS 
The Macmillan Company, New York. 

FOUNDATIONSBIOLOGY.L. L. Woodruff. 523 pp. OF 
&9 ~nV"."". 

In this new, third edition, there is  brought together in 
brief form the fundamental principles of biolagy for the 
college student and the general reader. I t  has proved to be 
of great value in a course on general biology a t  Yale 
University. 

OF B1OLOGICAL George A. 
385 pp. $2.50. 

This is a complement to the "B'oundations Of Biology" 
by Woodruff. It supplies a detailed description of the 
types studied in the laboratory and enables the student to 
get a vision of the whole field of the subject, 

The Cambridge University Press, The Macmillan 
Company, New York. 

THE GENmIOS OF 8EXUALITP IN ANIMALS. F. A. E. 
Crew. 178 pp. $4.00. 

A contributi?? to a series of monographs under the gen- 
eral heading, Comparative physiology.- ~h~ 
physiolo~ist )vill recognize the desirability of including
genetics In any comprehensive survey of general physiology. 

Longmans, Green & Company, New York. 

LIGHT.P.B,ray. 279 pp. $2.25. 

A text-book for secondary schools and for the first two 
university years. , Special care has been exercised to make 
the study of light interesting to the student. Over two 
hundred diagrams illustrate the text. 

D. C. Heath & Company, New York. 
LABORATORYEXEBCISESIN CHEMISTRY. Lyman C. 

Newell. 152 pp. $1.00. 
This is  a loose-leaf book containing laboratory exercises 

for a brief course in chemistry. Instead of questions, pre- 
cise directions for each experiment are given, and there are 
also specific instructions for the writing of notes, which 
tend to make lighter the work of the teacher. 

Harper & Brothers, New York. 
TEXTILEFABRICS. 377 pp. George H. Johnson. $5.00. 

An expert study made under the auspices of the Mellon 
Institute of Industrial Kesearch, the volume aims to ac-
quaint all interested in the use of woven fabrics with the 
problems surrounding their manufacture, wearing qualities 
and launderability. 

CS. P. Putnam's Sons, New York. 
TOWARDSHEALTH.J. Arthur Thomson. 356 pp. $2.00. 

Professor Thomson here makes an unconventional en-
deavor to apply the principles of biology to  the problems 
of health. In  no way a book of hygienic instruction, i t  
seeks to make clear the fundamental conditions of securing 
and developing positive health. 

D. Appleton & Co'mpany, New York. 
PRIMITIVE Pau l  Radin. MANAS PHILOSOPHER. 394 pp. 

$3.00. 

The likeness between primitive mentality and civilized 
mentality furnishes material for a book that should,prove 
interesting to the psychologist, the ethnologist, t h e  his- 
torian and the student, as  well as  to the general reader. 

1 McGraw-Hill Book Company, New York. 

I ELEMENTS 146 pp. o r  MECHANICS. Henry A. Erikson. 

$1.75.

/ This text gives the substance of a quarter course in the 
elements of mechanics which has been given four times a 
year during the last ten years a t  the University of Minne- 
sota. 

ROOT DEVELOPMENT OF VEGETABLE CROPS. John E.  
Weaver and William E. Bruner. 341 pp. $4.00.  

A companion volume to Weaver's Root Development of ' I  

Field Crops." This new book i s  designed for the use of 

investigators and vegetable gardeners and for students of 
gardening. 

PYROXETRY.William P. Wood and Janies M. Cork. 196 
pp. $3.00. 

A thorough discussion of the theory and practice of the 
accurate measurement of temperature, prepared with the 
needs in mind of the student as  well as of those more 
experienced in the uses and the theory of PYrometrY. 

LABORATORYMANUALFOR ELEMENTARYBOTANY.Ed-

1 mund W. Sinnott. 106 pp. $1.00. 

I The present manual has been written in response to re-
quests for a series of laboratory exercises to accompany 
the author's "Botany: Principles and Problems," though i t  
could well be used to supplement any standard text. 

THE SCIENTIFIC MONTHLY 

An illustrated magazine, devoted to the dif- 
fusion of science. 

Annual Subscription, $5.00. 

Single number, 50 cents. 

THE AMERICAN NATURALIST 

A bi-monthly journal, devoted to the bio- 
1ogJcal sciences. 

Annual Subscription, $5.00. 
Single numbers, $1.00. 
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