
SCIENCE-ADVERTZSEYENTS iii 

An Effedive Combination of 

Two Cenco-Made Pieces 
of Physical Apparatus 

Suggested by the Physics Department of 
Massachusetts Institute of Technology 

R 
I 

Photogmph made in the Bophomora Phydcs LPb-tom of ~ ~ a s e t t 8  Institate of T e c b o l o ~ ,  
showing the Method of Assembl. 

We Suggest This Combination 
to Physics Teachers who wish to improve the ease of manipulation in the experiment on 

The Mechanical Equivalent of Heat 
by the Searle-Puluj Method. 

Prof. F. W. Sears who suggested the above combination states, "Our students are now 
using this apra;tus very successfully." 
No. F225X. Mechanical Equivalent of Heat Apparatus, Cence . . . . .  ImprovedT* . . .  . $55.00 
No. F1026C. Cenco Friction Drive Motor Rotator 

No ...................................... A B 
For volts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AC IIO D C  
Each ..................................... .$55.00 $56.00 

SUPPLIES 
Chemicals 

46oEOhioSt. U. SA 
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GOE XORay Diffraction Apparatus 

To install: A &wire amnection between the 
switchboard and transformer housing, and 
the connection of a water supply to the switch- 
board and x-ray tube campletetheinstallation. 

To adjust* The initial adjustment is easy to 
make and no hrther attention is required 
unless the line voltage varies considerably. 
Correction for l i e  voltage variation is made 
by a control on the switchboard. 

There important 
advantages can be 
obtained only with 
this G-E apparatus. 
Refer to the Special 
Products Section at 
Schenectady for fur- 
ther information. 

To operate: The apparatus is put into opera- 
tion by turning on the water and closing the 
circuit breakas and switch. The starting 
switch cuts in resistance on the first step so 
that there is no heavy line surge. If the flow 
of cooling water stops, the circuit is auto- 
matically opened so that the tube will not 
be damaged. 

To interpret the tilme: An exclusive feature 
of this apparatus is a scale on which the 
interplanar distances in the crystal can be 
read d i i y  in Angstrom units to the third 
decimal place. 



-Get Kewaunee" 
When one friend writes another-confiden- 

tially-advice as to Laboratory equipment, it For Your Convenience 
may be assumed that he speaks from the heart. 

We have been permitted to see a letter writ- Engineering Department 
ten by one successful Superintendent to an- 
other-a friend, who had sought his advice as Our Engineering Department will gladly pre- 
to what Laboratory Furniture to install. pare, on request, blue print floor plans for any 

quote from the letter: building or buildings you desire to equip with 
We have two new bdldings-the High Laboratory Furniture, showing the location of 

School and the new Normal Building. Both each piece of equipment with floor connections. 
are fitted with Kewaunee. Our Chemistry and locating pipe for drainage and the supply of 
Physics Tables are the acme of perfection. hot and cold water, gas, vacuum, compressed 

air, steam, distilled water, electricity, etc. 

Many Similar Letters 
Free---the Kewaunee Book 

One of the greatest satisfactions of our busi- The most complete book of this industry, 
ness is the frequency with which we receive we believe, ,illustrating our entire line, some of 
similar assurances that our efforts to make the desks in .natural colors. I t  will be sent 
Kewaunee superior have been succe~sful.~~ without charge, prepaid, to any instructor or 

A Kansas Board of Education wrote: W e  official who replies, giving his position and 
do not believe there is anything on the market using the stationery of the institution. Address 
comparable with Kewaunee Furniture." all inquiries to the factory a t  Kewaunee. 

C. G. CAMPBELL, Treczs. and Sen. Mgr. 
Chicago Office: 

115 Lincoln St. 1511 Kimball Bldg., New York Office: 
Kewaunee, Wis. 70 Fifth Avenue 



COLEMAN & BELL 

factured for this purpose. The care taken 
in their manufacture is evidenced by the 
increased sensitivity of these papers. 

Our list includes :- 
Cochineal Paper 
Congo Red Paper 
Litmus Paper Blue 
Litmus Paper Neutral 
Litmus Paper Red 
Methyl Orange Paper 
Methyl Red Paper 
Phenolphthalein Paper 

Whether you filter Potassium Iodide starch Paper 

Silica or Sulfides, Turmeric Paper 
Vials, ~ o o  strips, $0.12 each! $0.95 

Iron Hydroxide or dozen. Sheets, 8" x IO", $1.00 quire. 
Complete catalogue of Laboratory Re- 

Barium Su l fa t e ,  agents upon request. 

there is a grade of TEE COLEMAN & BELL COMPANY 
W H A T M A N  (Incorporated) 

Mmufactu&ng Chembts 
NORWOOD, OHIO, U. S. A. 

to meet your need. 

A Handy table has 
been p r e p a r e d ,  
showing the favor* 

Calorimeters 
ed grade for vari- For liqaia, solid, and gaseous fuels. 

Suggestions, Descriptions, Prices C)m 
ous routine deter- Submitted 

minations ; a postal 
will bring it with 
samples for your EIMER & AMEND 

Est. 18Sl Ina. 1897 

H* REEVE ANGEL & CO. 
ItlcorPoratCd 

7-11 Spruce St. 

can be varied from zero to full rating in exceedingly 

They are eminently suited for, and are largely used 
in Educational, Research and Industrial Laboratories. 

Write for 4btrated Bzllletin 1140-8 

JAMES G. BIDDLE. P~ILAD~LPHIA 
IPII-19 ARCH STREET 
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Seven New 
Leitz Student Laboratory Microscopes 

Kindly write for your copy of Catdog P ( 0 )  

, - sM E. LEITZ, Inc. New York, N. Y. 

AQENTB : 
Pacltla Coast States: SPINDLEB & SAUPPE, Cansda: THE J. E: HART2 CO.. Ltd.. Toronto 1. Cen. 

Oftices at Los Angeles and San Pnmclsao, Calif. PhiUpplna Ids.: BOTICA DE SANTA CBUZ, Wrnilr 
Cuba: ANTIQA & CO., Esvau8, Cuba 
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B R O W N   
M I C R O - S L I D E  H O L D E R   

(PATENT APPLIED FOR) 

In position in drawer of standard card filing
cabinet, with index cards between holders. 

MICRO-SLIDE HOLDER, Brown (Patent Applied For), of aluminum, size 
3 x 5 inches, to hold four 3 x 1 inch micro slides. 

The lower edge is turned upward to support the slides and the upper edge is.cut 
with semi-circular notches to facilitate handling of the slides. This upper edge is also 
bent forward to exert slight pressure against the upper end of the slide which holds 
them in place irrespective of the position in which the holder is held. The slide label 
is entirely visible at  the upper end of the slide. 

This holder is designed for use in any ordinary card filing cabinet of standard size 
for 3 x 5 inch cards. Standard index cards and cards bearing notes can be filed be- 
tween the holders. When so filed, the labels are easily read without removing the 
slides or  holders. 

Eight holders occupy approximately 1 inch of space, so that a standard drawer 18 
inches deep takes about 125 holders, accommodating 500 slides. 

See J. Howard Brown, " A  New Device for Piling iXicroscope Slides," Science, Vol .  
LXT7, No. 1690 ( M a y  20, 1927),p. 501. 

7071. Micro-Slide Holder, Brown, as above described, size 3 x 5 inches, to hold four 3 x I inch 
slides. Each .................................................................. .IO  
Code Word ................................................................ JymPc  

(10% disyunt  lots $ 125 (accommodating 500 slilfes) ' Quantity (15% " 250 I000 
Discounts (20% " 

' I  " '< e;oo 2000 ' I  

Sole Distributors 

ARTHUR H. THOMAS COMPANY 
RETAIL-WHOLESALE-EXPORT 

LABORATORY A P P A R A T U S  A N D  REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U. S. A. 

Cable Address, BALANCE, Philadelphia 
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PRESENTATION OF THE KOBER  
MEDAL TO DR. WILLIAM H.  

WELCH1  
REMAF~K~ M. KOBER OF GEORGE 

Mr. President ad Colleagues: 

DR. WARTHIN doubtless with great self-denid, 
which I deeply appreciate, has assigned to me the 
most pleasing $unction in my life, to pay tribute om 
behalf of this association to William Henry Welch, 
the father of scientific medicine in America, and the 
most respected and beloved member of the medical 
profession. No words of mine can add luster to the 
laurel wreaths which have been bestowed upon him 
both at home and abroad, and worn with his innate 
modesty and dignity for so many years. 

It may, however, be a source of inspiration to the 
younger generation of this association to recount 
briefly the achievements of a man to whom this coun- 
try and the world is so greatly indebted.2 

Dr. Welch was graduated in 1875 at a time when 
the outlook for the future of scientific medicine seemed 
brighter than ever before. Pathology under the lead- 
ership of Virchow and his pupils had made treqen- 
dous strides, and with the birth of bacteriology there 
was also a ray of hope for the prevention of human 
suffering and distress. 

Welch, with his high ideals and noble aspirations, 
and conscious of the defects in our medical ed.uca- 
tional system, was determined to prepare himself well 
for the practice of one of the most difficult and re- 
sponsible of all professions. In  order to lay the 
foundations in modern pathology, he journeyed to 
Strassburg in the spring of 1876, where he pursued 
studies in normal histology\ under Waldeyer, physio- 
logical chemistry with Hoppe-Seyler and post-mortem 
demonstrations by von Recklinghausen: Later he 
went to Leipzig for further work in histology and 
physiology with Ludwig and Kronecker. 

Among foreign students were Pawlow and Drechsel 
and Flechsig. Welch, in addition to his regular 
courses, was set by Ludwig to study the ganglia and 
nerves of the auricular septum of the frog's heart 
with the gold chloride impregnation method, in the 
course of which he actually brought into view the 

BY the Association of American physicians for ~ e -
search in Scientific Medicine. 

2 See Simon Flexner's exhaustive Introduction to the 
Contributions and Addressee of Professor Welch pub- 

Pa,  18,,. lished on his seventieth anniversary, 1920. 



School of Medicine 
NEW ADlldISSION EEQ-S 

At  leaat three yearn of approved college 
work including specified requirements in the 
sciences. 

DEClEEE OF B.S. I N  MEDIUAL 
WIENaE 

Thia degree may be awarded a t  the end of 
the third or fourth year to studemts fdfWhg 
certain conditions including the preparation 
of a theeis. 

DEGREE OF DOCTOR OF MEDI- 
Upon satisfactory completion of preecribed 
four-year course. 

For catalogue snd hformetion, addreas 
THE DEAN, Washington University 

School of Medicine, St. Loafs, 
3Yllssonri 

Marine Biological Laboratory 
Woods Hole, Maae. 

Facilities for  research in Zaology, 
INVESTIGATION ,"~~ry$h~tw~hp","~~~,B9ia$,"~to~~ 

Entire Year $100 each and ninety-four private 
laboratories $200 each for not over 

three months. ~if ty-s ix tables are available for beginners 
in research who desire to work under the direction of mem- 

Of the The fee 'Or such a is w.OO. 
Coumes of laboratory instruction 

INSTRUCTION with lectures are offered in In- 
vertebrate Zoology, Protozoology. 

June a8 to August Embryology. Physiology, and Mor- 
phology and Taxonomy of the 

8.1917 algae. Each course requires the 
full time of the student. Fee, $76.00. 

BIOLOGICAL SUPPLIES 

SUPPLY For the classroom, muaeum or col- 
lector. 

First class preparations. 
DEPARTMENT send for new (1028) ~sta~oms ~ e .  L 

Zoological and Embryological ma- 
Open the Entire terinl, Life Histories and Habitat 

Gronpa. Year Catalogue No. I ,  Botanical 
material. 

Catalogue No. 3, Microscopic 
slides. 

~ d d r e s s  an oorraspondeaae re-- 
ins m8tari.l and c s t r l o ~ ~ ~ e a  b: 

Supply Department, 
GEO. M. GRAY, 

Curator, Woods Hole, Mass. 
The annual announcement will 

be rent on ap lication to The 
Director Marine giologleal Labora- 
tom, ~ h s  ole, Mass. I 

The Mathematics gf 
Engineering :. :. :. 
By Ralph E. Root, Professor of Mathe- 
matics, Postgraduate School, U. S. Naval 

Academy. 
Practical, lucid, useful books on mathematics 

are few in number. Because he could find no 
suitable text, Dr. Root early applied himself to 
the development of a book for the needs of his 
students which would cover the whole range 
of engineering mathematics without regard to 
special branches. For more than 13 years he 
has selected and tested the material which 
makes up his present book. 

While the book was designed primarily for 
engineers, it will prove decidedly useful to 
every scientist whose work involves applica- 
tions of mathematics. I t  is essentially for 
practical application and carries many clear ex- 
planations and examples. 

540 Pages Index 115 line cuts 
Gold stamped cloth binding 

Price $7.50 

Standard Methods pf the 
Division pf Laboratories 
and Research pf the 
New York State De- 
partment gf Health 
By A. B. Wadsworth, M.D., Director. 
A new manual of public health laboratory 

methods perfected after years of practical tests 
in one of the most efficient health laboratories 
in the world. 

Complete methods used in the Department 
for Preparation of Media and Glassware; the 
Laboratories for Sanitary and Analytical Chem- 
istry; the Research, Publications, and Library 
Departments; the Anti-toxin, Serum, and Vac- 
cine Laboratories; the Executive Offices. 

A well rounded guide to the complete detail 
of laboratory design, methods, and manage- 
ment for every worker interested in the medi- 
cal sciences. 

Gold stamped cloth 6 x g 646 pages 
70 illustrations Index 

Bibliography 
Price $7.50 

The Williams & W a n s  Company 
Publkhers of Scientifio Books and Periodicals 

Baltimore, Md. 

I 
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Grand Clearance Sale of  
all Plants, Shrubs, Etc.  

At Reduced Prices for immediate orders. Act quickly as stock will move rapidly at 
these cut rates.  
I.-Any 15 of the following for $1.00 (regularly only 12 for $1.00) ; any IOO for $5.00;  
any 1000 for $45.00: Giant Carnations, Fancy Snapdragons, Cut and Come Again  
Double Stocks, Salvias, Verbenas, Fringed Petunias, Lobelias, Asters, Double Corn-  
flowers, Ageratums, Calendulas, Coreopsis, Dusty Millers, Sweet Sultans, Coleus, Di-  
anthus Pinks, Fancy Newport Larkspurs Icepinks, Double Feverfews, Heliotropes,  
Marigolds, both dwarf and tall, Pansies, Fringed and Double Petunias, Phloxes, Ger-  
man or English Ivies, Vincas, Zinnias. Also in same price class, all perennials-Iris,  
both German and Japanese, Double Hollyhocks, Foxgloves, Delphiniums, Canterbury  
Bells, Sweet Williams, Hibiscus, Day Lilies, Columbines, Boltinias, Artenisias, Phloxes,  
Stokesias and all perennials of your selections.  
2.-Geraniums and Cannas, big plants, all colors, $1.50 dozen; $12.00 per 100.  

3.-Choicest Novelty Dahlias, $1.50 per dozen; $12.00 per 100.  

4.-Choicest H. T. and H. P. Rosebushes, strong 3 year old, including Radiance, Co- 
lumbia, Ophelia, Butterfly, Killarney and 30 others. Any 12 for $6.00 (were $8.00); 
any IOO for $45.00. All climbing roses and ramblers at same prices in all colors. 
5.-Choice L. I. Vegetable Plants-Any IOO for $1.50; any 1000 for $10.00, including 
Cabbage, Tomato, Lettuce, Pepper, Eggplant, Celery, etc. 
6.-Finest Hardy Shrubs of all kinds, such as Spirea, Van Houtte, Weigeias, Hydran-  
geas, Lilacs, Syringas, Cydonias, Forsythias and every shrub regularly $1.00 each, 12  

for $10.00. Special 75c each, 12 for $8.00. Order a t  once. Choice High Grade Vines  
-Wisterias, Honeysuckles, Clematis, Ampelopsis, and all hardy climbing vines at the  
same reduced prices.  
7.-Privet Hedge, fine 4 year old, 30 inches tall, bushy, $10.00 per 100.  

Order Today. Can ship at once or hold stock reserved until you reach your sum-  
mer home or camp, and then ship.  

The Hurloeoarclen Surdens 
GREENPORT, N. Y. 

Thermometers and Hydrometers 
For Educational, Industrial and Research Work. 
Allihn, Anschutz, Beckman, and Engraved Stem 
Thermometers in Stock, as Well as a Complete 
Line of Hydrometers, SpecSe Gravity Bottles, eta. 

EQUIPMENTS SUITABLE FORWdta tor further details, stating your reqPlira-
RESEARCH AND INDUSTRIAL 

mmts. LABORATORIES 

FRIED & LUSTIG,Inc., List of Publications Furnished on 
Request 

I Union Square West, Cor. 14th St., LEEDS & NORTHRUP CO.New York, N;Y. 
4901 STENTON AVENUE PHILADELPHIA 



17,000 Hours Continuous OperationP:Without 
Change of Vacuum or Pressure 

Details regarding above performance will be mailed upon request. 
This  pump is mounted on a metal 

base plate and connected direct to  
motor. I t  is small and compact and 
needs no attention when operating. 
The  flow ,is continuous without pulsa- 
tion. 

In  construction it consists essentially 
of an oil-sealed motor operating in an 
air-tight housing. A sliding vane sep- 
arates the suction and discharge parts. 
Vacuum--zg ins. in mercury. 
Pressure--15 Ibs. 
Capacity-1,500 cu. in. of air per 

minute. 
Size in inlet-*/a". 

V ~ I T I L I I I ~ I  nncl I'rrssrtre Primp Size of base piate 18x7". 
Price complete with coupling mounted on iron base with onc pint pump oil, without motor. $55.00 
Price with direct connected motor on metal base as  illustrated .,. ,. . .. . . . . .. .. .. . . .. .. . .. 80.00 
Made also in larger sizes. 

Write for Complete Description 

111 PAW COMPANY 
I /  APPARATUS FOR INDUSTRIAL A N D  LABORATORY USE 

153 WEST 23RD STREET NEW YORK. N. Y.  

SCIENCE INSTRUCTOR a m o o -  
v-Speed M txers > 

t limp t n  nnT t lnl:, opcrnte f rnm 
I ~ p h t  cirrunt,  nilx nll hinds of lnqnldq 
.\lw ~ n ~ r c l  f o r  errn t emp?r l fu re  

1 
t1.ltl18. 'J l i ous?nd~  In u w  

Write for circular. 
8 

ALSOP ENGImERISG CO. 
4: \I .  h?rd \t., \ e n  York 

*-*-mom-0- gS i 
o SIMPLIFIED BLOOD TRANSFUSION 

INSTRUMENTS 
PECOREUA MFG. CO. 

A Personal Service for INVENTORS 
I maintain an unexcelled organization and thor- 

oughly equipped laboratories, to render the following 
services : 

I PREPARE APPLICATIONS for patents for flling 
in the United States and foreign countries. 

I PLACE INVENTIONS with responsible manu- 
facturers, with whom I am acquainted, under ar- 
rangements that are made profitable to the inventor. 

I SPECIALIZE in Electrical, Mechanical, Chemical 
and Rndio Devices. 

I INVITE CORRESPONDENCE with reputable In- 
ventors Scientists, Chemists and Physicists, regard- 
ing their inventions and uncompleted experiments. 

H. R. VANDEVENTER 
Licensed Professional Engineer 

Registered Patent Attorney 
342 Madison Avenue, New York City 

Science instructor wanted to act as publisher's 
adviser concerning possible manuscripts from his 
college or university. 

Box " G. K. S.," care of The Science Press, 3941 
Grand Central Terminal, New York, N. Y. 

SCHOOL O F  APPLIED MICROSCOPY 
Room 1501, Pershing Squake Building, New York City. 
Evening Classes. Course of Instruction includes lectures and 
demonstrations on the Microscope and Accessories; Prep- 
aration of Material, Staining, Sectioning, Slide Making; 
Outline of Photomicrographic Methods. Metallography 
Course also available. Fees nominal. 
CHARLES P. TITITS. Director TeIephone 2580 W e e r  

SCIENTIFIC PERIODICALS 
I 

Chemical, Medical and allied subjects. Complete 
files, volumes and copies, bought and sold Kindly 
send us a list of your wants and items of which you 
may wish to dispose. 

B. LOGIN & SON 
sg East ~ 1 s t  Street New York. N. Y. 

PHYSIOLOGICAL AND ECOLOGICAL APPARATUS 
For menauring evaporation conditions, total sunshine influ- 
ence on evaporation, capacity of plant leaves to resist water 
loss, capacity of soil to  supply water to plants, etc. 
Standardized ahnometela. auto-irrigmtom, 6oU points, stand- 
ardized cobalt-chlorlda paper m d  -lor-stsndard papen, 
leat clips, etc. 

BWTON E. LIVINGSTON 6314 oak me, cedarrrolt, 
Baltimore, U. 8. A. 


