
Lecture Room Projection Galvanometer 
Gaertner 

New Improved 
Model 

E154o. Lecture Room Projection Galvanometer. The apparatus is principally intended for 
lecture demonstration but will also he found very useful in the laboratory. A simple D'Arsonval 
Type Galvanometer, suitable projecting lamp and celluloid scale are mounted adjustably on a light 
metal base. The galvanometer is of simple construction but sensitive enough to give sufhiently 
large deflections which are easy to read on the scale. A cylindrical lens is mounted on the glass 
cover in front of the galvanometer mirror and serves to form an image of the slit in the lamp 
housing on the scale. The lamp is mounted in a double walled case to prevent heat radiation, and 
is adjustable on the base in order to allow focusing of the image of the slit on the scale. The lamp 
operates on 110 volts. The scale is adjustable for heights and can be shifted sideways in order to 
set the image accurately at the zero mark. The graduations of the scale are 1 cm apart and are 
easy to read in an undarkened room. 

The galvanometer is sufficiently sensitive to serve in all elementary work and for experiments 
in connection with El270 Rowland's Apparatus for studying the induction of magnetism, El450 
Dynamo Analysis Apparatus for studying the induction curves of the dynamo, and for many other 
similar experiments. The apparatus being self-contained is easy to adjust and easy to keep ad- 
justable. Detailed instructions are supplied with the apparatus ....................................................................... $36.00 

E1a7o: Rowland's Apparatus for Distribution of Magnetism. The apparatus consists of a nickeled 
brass tube 15 mm in diameter, 41 cm long, of which 40 cm are graduated in I mm divisions. A bar magnet 
15 cm long is rigidly fixed within the tube with its ends visible through two holes drilled transversely 
through the tube. A test coil with about 1,200 turns of wire (Res. about 160 ohms) wound on a bakelite 
bobbin, with binding posts securely attached, slides freely along the tube between two adjustable non-mag- 
netic stops. These stops can be set for a definite travel of the test coil and clamped on any part of the 
tube without disturbing the relative distance of the two stops. ..................... Millikan and Mills experiment 12-B, Page 139, complete with instructions $20.00 

E145o. Dynamo Analysis Apparatus. The outstanding features of this apparatus are its simplicity and 
the extreme ease with which it can be operated by the student. I t  enables the student to obtain the com- 
plete curve of induction in a dynamo. An ideal apparatus for introducing and studying the subject of 
dynamos. I t  will satisfactorily operate with EIS~O Projection Galvanometer. 

Millikan and Mills experiment 12-A, Page 139, complete with instructions ..................... XQo.oo 

IMMEDIATE SHIPMENT FROM STOCK 
Write for Bulletin 114 fl 

Development and Manufacturing Physical Laboratory 
Apparatus Is the Most Important Part of Our Business. 

'3% 
GAERINER SCIENTIFIC CORPORATON 

1201 Wrightwood Ave. Chicago, Illinois 

Oar catalogs listingzzigh Grade Scientific Instruments sent on request 



N E W  
ZEISS RESEARCH MICROSCOPES 

FCD-8 FCE-6 

These Zeiss Research Microscopes are mounted on the large Stand "F," provided with binocular 
and monocular tubes which are instantly interchangeable, and include a complete Abbe illumi- 
nating apparatus. Although these instruments are of only recent introduction, the perfection of 
design and finish, the precision of mechanical manipulation, and the excellence of optical per- 
formance have been reflected in the very satisfactory demand for these microscopes. 

New Zeiss'Miaromope FCD-1, with binocular and monocular body tubes, revolving and centering 
vulcanite stage, complete Abbe illuminating apparatus. condenser of 1.2 N. A., quadruple revolving 
nosepiece, and the following optical equipment: 

Aabromrtic ObjectIv8. Paired Hnjghmlsn Eyepieces 
3 x (36 mm.) dry 7 x 
8 x (18 mm.) 0.20 N. A. dry 10 x 
40 x (4.4 mm.) 0.86 N. A. dry 15 x 
90 x (2 mm.) 1.25 N. A. oil immersion 

In  polished cabinet furnished with lock and key .............................. $304.50 

New Zeiss Microscape FC8-6 with binocular and monocular body tubes large mechanical stage 
completely rotatable through' 360°, complete Abbe illuminating apparatui aplanatic condenser of 
1.4 N. A., quadruple nosepiece, and the following optical equipment: 

ApLpochromatic Objectlv~(~ Paired Cornpenssting Eyepieces 
10 x (16 mm.) 0.30 N. A. dry 7 x 
20 x ( 8 mm.) 0.85 N. A. dry 10 x 
90 x ( 2 mm.) 1.3 N. A. oil immersion 15 x 

In polished cabinet furnished with lock and key .............................. $454.00 

WILL CORPORATION 
Products for Every Laboratory 
Guaranteed Without Resenration 

ROCHESTER, N .y 



I FILES YOUR APPARATUS AS 
WELL AS YOUR RE-AGENTS 

AND SUPPLIES 
You can now fde your laboratory supplies and apparatus in a most approved 

manner, keeping them in the best of condition, avoiding breakage and having the 
item you want right at your finger tips. The Schwartz Sectional System is to 
the.laboratory what the Modern Letter File is to the Busy Office. The interior 
of the Apparatus & Instrument Unit Cabinet is adjustable for your various sized 
apparatus and instruments like the drawers in Standard Unit Chemical Cabinet, 
which accommodate containers from small vials to large bottles or cartons. 

The Apparatu~ and 
I n s t r u m e n t  U n i t  
Cabinet, with door 
shown open, (right) 
and the Standard Unit 
Chemioa l  C a b i n e t  
( lef t)  with sanitarg 
leg base. 

f 
I ; 

Pat. Jan. 11. 1S10. may 17. 

Schwartz Cabinets are made to match the color of your other furniture and 
in size to suit the needs of the smallest or the largest laboratories. 

Write for Booklet "8" containing illustrations and Net Prices. 

SCHWARTZ SECTIONAL SYSTEM 
INDIANAPOLIS, INDIANA 



M I C R O T O M E  K N I V E S  

- -  

7176 

Our microtome knives are specially made for us under our direction in Philadelphia by 
workmen of long experience. They are forged, ground and tempered with exceeding care and, 
while some slight variation is to be expected as to relative hardness and thickness in different 
knives, they are all within the limits for satisfactory section cutting and sharpening. 

Our method of grinding these knives provides that the cutting edge and the edge of the 
back lie in exactly the same plane, a very important feature in the longer knives when used 
obliquely as in celloidin sectioning, and also in sharpening. 

Most difficulties in satisfactory section cutting are due to the condition of the knife edge 
because of unskilled attempts at sharpening. A microtome knife is usually considered to be 
unfit for use if it will not easily clip a human hair held by one end, and for many kinds of work 
even this is not a satisfactory guarantee of keenness. The cutting edge of a knife can also be 
easily examined under a low power on the microscope stage, and when it has been properly 
sharpened the edge will be seen to be smooth and even. 

7182. Microtome Knives, Plain, for use with Freezing and Rotary Microtomes. With threaded 
hole in which to screw Handle for sharpening. 
Length of blade, mm ................................. go 125 
Length of cutting edge, mm ........................... 82 120 

165 
158 

Each, in case ........................................ 6.00 8.00 
Keouc 

9-00 
Code Word .......................................... Kmqm Keosu 

7188. Micrq)ome K ~ i f e ,  Shanked. The original form of knife designed for use with all Sliding 
or Sledge Microtomes. In this type of knife, the chief difficulty has arisen in the 
past through the fact that the lower surface of the shank has not always been found to 
lie in the same plane as both the cutting and the back edge. This feature is carefully 
observed in the manufacture of these knives. 
Length of blade, mm ................................. go 125 
Length of cutting edge, mm .......................... 82 120 22 
Each, in case ........................................ 8.00 9.75 11.50 
Code Word .......................................... K w h  Keuok 

7176. Microtome Knife, Minot Precision, designed specially for use with the Minot Precision 
Microtome. The handles, by which the knife is clamped in the microtome, are exten- 
sions of the back proper, of which they are a part and have the same cross-section; 315 
mm long with a cutting edge of 190 mm. 
In case ...................................................................... 22.50 
Code Word .................................................................. Kmw6 

ARTHUR H. THOMAS COMPANY 
RETAIL-WHOLESALE-EXPORT 

LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U. 8. A. 

Cable Ad-#, BALANCE, Phlladelphir 
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SOME APPLICATIONS O F  PHYSICAL 
CHEMISTRY T O  MEDICINE1 

THE growth of knowledge, like most processes of 
growth, is autocatalytic. I t  is self stimulating. The 
discovery of fact, principle or idea speeds the discov- 
ery of new facts, principles and ideas. Progress is 
thereby self accelerating, although the acceleration is 
not constant, but increases for a time after each 
discovery only to slow up or to come to a constant 
velocity until some new catalyst is discovered. A 
remarkable feature of this growth of science, a fea- 
ture which shows that knowledge is indeed an organic 
whole, is that an idea or fact discovered in one 
branch of science often serves as a catalyst to a very 
remote and apparently unrelated branch. 

Nowhere is this illustrated better than in the reper- 
cussions between physics, chemistry, biology and 
medicine. The study of what is going on in an 
evacuated glass tube provided with electrodes, when 
there is a strong difference of potential between those 
electrodes, results in the discovery by a physicist, 
Crooks, of the so-called "cathode ray"; study of this 
ray by another physicist, Rgntgen, leads to the dis- 
covery of the X-rays set up  when the cathode rays 
impinge on glass, metal or other solid surface, and 
as a result the physician is provided with a means 
of seeing the bones, the stomach, intestines, heart, 
ureters, and gall-bladder of a living man ;of learning 
whether these are normal or not; and he is in addition 
provided with a means of treating successfully many 
hitherto hopeless conditions. 

But the effects of this discovery do not stop here; 
even more important to physiology and medicine is 
the resulting study of the mechanism by which the 
X-rays act upon the body. For  it is clear that if 
substances are opaque to X-rays, they must absorb 
such rays. And when they absorb such rays the 
energy in the ray is passed to some substances in the 
tissues, or to substances which have ,been introduced 
into the cavities of the body to make their outlines 
visible. Now molecules of substances which have ab- 
sorbed energy are in a quite m e r e n t  condition from 
molecules of the same substance which have not. 
Energy is that which gives the power of acting. So 
substances which have absorbed energy are thereby 
rendered f a r  more reactive than they were before. 

I Lecture given a t  the University of Buffalo, April 12, 
1927, on the Harrington Foundation. 
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N E W  SCIENTIFIC BOOKS 
John Wiley and Sons, New York 

TEXTBOOKOF GENERALBOTANY.Second edition, revised. 
Richard M. Holman and Wilfred W. Robbins. pp.
xiv+624. 415 illustrations. $4.00. 

Though fundamentally the same as  the first edition, the 
contents have been improved upon where possible. The sub-
stance of the book is approximately the same as  the com-
plete lectures usually given in a course in general botany,
thus giving the teacher more time for quiz, recitations and 
conference. 

Roughton, Miftlin Company, Boston and New York 
THE BANANA:ITSHISTORY,CULTIVATIONAND PLACE 

AMONG STAPLEFOODS.Philip K. Reynolds. 181 
PP. 151illustrations. $2.00. 

This 3s a complete, authoritative and very readable ac-
count of the species history and cnltivation of the banana 
and its distribution' in North America and Eurooe. More 
emphasis is laid upon the commercial aspect of the banana 
than upon the botanical aspect, but many botanists will,
nevertheless, find the book of interest. 

T H E  M I C R O S C O P E  
By SIMON H. GAGE, of Cornell University 
Revised. Dark-Ueld Edition (1927) now Available. 

The Old and the New in Microscopy, with a special chapter 
on Dark-Field Methods and their Application. 

Postonid. $3.60 

COMSTOCK PUBLISHING CO., ITHACA, N. Y. 
m o ~ - - m -41Hy-Speed Mixers7 

~ ' I I I I I I ~ro any tsnk, oprrste from 
l ight clrcuit. mlr  811 klnds of Ilqulds. I 
Also used for even temperature
baths. Thonsnnds in usr. 

Wri te  for elrcrrlnr. i 

Request 

LEEDS & NORTHRUP CO. 
4901 STENTON AVENUE PHILADELPHIA 

T H E  SCIENCE PRESS 
PRINTING COMPANY 

PRINTERS O F  

SCIENTIFIC AND EDUCATIONAL 
JOURNALS, MONOGRAPHS 

AND BOOKS 

Correspondence Iwited 

LANCASTER, PENNSYLVANIA 

WANTED 

A second-hand Polariscope, complete, with case, etc., 
for general chemical work, such as for Carbohy-
drates, etc. Must be in AI condition; latest type, 
suitable for socket connection. Address "C. A.," 
care of The Science Press, 3939 Grand Central Ter-
minal, New York. N. Y. 

FOR SALE 

PASCHEN GALVANOMETER 

Latest model 
Box "K. E.," care The Science Press, 

3939 Grand Central Terminal, New York, N. Y. 

FOR SALE 

One akeley motion picture camera and tripod; 
also a 3 :5 lens, 1:9 lens, 6-inch lens, 12-inch 
lens and 280 degree shutter. Address Owen 
Cattell, 2034 12th Street. Boulder. Colo. 

SCIENTIFIC PERIODICALS 
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 
29 East 21st Street New York, N. Y. 

EXPERT SCIENTIFIC ILLUSTRATING 
Birds, mammals, plants, fishes, invertebrates, etc. 

Address 

A. H. BALDWIN 
West Falls Church, Va. 

PROFESSOR 
Your manuscript or notes can be published by the 
photographic-zinc-plate process. W e  print on both 
sides of a page, reduce to desired size and b,ind in 
book form. Write for our booklet and prices. 

SHELWOOD-HILL, Inc., 
50 Church St., N. Y. C. 

I1 1I 

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

oughly equipped laboratories, to render the following
services : 
1 PREPARE APPLICATIONS for patents for filing

in the United States and foreign countries. 
I PLACE INVENTIONS with responsible manu-

fnctnrers, with whom I nm acrlnainted, under ar-
rangements that are made profitahle to the inventor 

I SPECIALIZTO in Electrical, Mechanical, ~hemica i  
and Ilndio Devices. 

I INVITE COR1tESPONI)ENCE with reputable In-
ventors, Scientists Chemists and Physicists, regard-
fpg their inventlo& and uncompleted experiments. 

H. R. VANDEVENTER 
Registered Patent Attorney

Licensed Professwnal Engineer 
342 Madison Avenue. New York Citv 
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ELECTROMETMC TITIRATION 
APPAMTUS 

Adapted to the determination of end-points 
either by observing a sudden deflection of the 
galvanometer as  .in the titration of dichromate 
with ferrous sulfate, o r  by plotting readings 
proportional to  electromotive force against 
volume of reagent. 

FEATURES 

Leeds & Northrup Co. portable lamp and 
scale galvanometer of the suspended coil type 
with a sensitivity of 40 megohms. 

Potentiometer with precision of I millivolt; 
long slide wire for ease of reading and ac- 
curacy. 

Stirrer on direct flexible shaft drive; speed 
controlled by rheostat and reducible to  2 revo- 
lutions a second. 

Portable calomel electrode designed to per- 
mit flushing and refilling without removing 
from apparatus. 

Of most simple and compact design; con- 
venient operation'. 

Furnished for IIO v. A. C. o r  D. C., 
220 v. A. C. o r  D. C. 

Cat. No. 350 Eppley  Electrometric 

Titration 

Apparatus, complete, including : 

3 Platinum Electrodes 
I Calomel Electrode, portable, filled, 

ready for use 
I Hildebrand Hydrogen Electrode 
I liter saturated KCL solution 

Price $250.00, f.0.b. Newport 

Send for bulletin 

T H E  EPPLEY L A B O R A T O R Y  
Makers of the Eppley Standard Cells 

NEWPORT, R. I . ,  U. S. A. 
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T h e  Remarkable 
Lincoln Science Desks  

No. 8075 Lincoln I 

Science Desk. j ., 
I 

! * 

* + +== f- rb- 
I 

I 

No. 7059 Llncoln 
Science Desk. 

A   re men do us Demand 
has resulted from the introduction of these deslrs, for these reasons: 

With the Kewaunee Lincoln Desk no lecture-room is required. A11 students face the 
instructor, while doing all the work in one place. The instructor may give demonstra- 
tions or hold class discussions in the same room with experimental work. The superior- 
ity, convenience and simplicity of this desk is apparent at a glance, and the economy is 
considerable, as it makes unnecessary a separate lecture-room-saving the cost of i t  in a 
new building or making i t  available for other uses in an existing building. 

It will pay you to consult a Kewaunee Book before planning original installations or 
additions to present equipment. Sent postpaid when inquiry is made on letterhead of School 
or Institution. Engineering and Designing service and complete piping plans furnished with- 
out charge. Immediate shipment of all standard designs. 

Address all inquiries to the factory a t  Kewaunee. 

Important 
The chemical-proof sinks of Lincoln 

Desks are placed in the central mem- 
ber, and to the side of the student. 
This is not only most convenient and 
economical, but removes the sink from 
the side member, which thus always 
presents a clean, dry writing surface. 
Size of sinks, 12" x 16" x 7" deep 
inside. 

J!z&wmiii& LABORATORY FURNITURE EXPERTS 

C. G. CAMPBELL, Treas. and Sen. Mgr. 
115 Lincoln St., Kewaunee, Wis. 

Chicago Office: New York Office: $f$z&~Gg; 70 Fifth Avenue 

OWces in Principal Cities 


