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THEthird decade of the nineteenth century may well 
be regarded as the period in which the science of biol- 
ogy began to assume its modern form. The great 
conceptions of protoplasm as the physical basis of 
life, of the cell as the unit of plant and animal struc- 
ture and of the nucleus as a n  integral par t  of the cell 
were then taking shape in the minds of biologists and 
were beginning to receive their first published expres- 
sion. My predecessor of seven years ago celebrated 
the discovery of the nucleus by Robert Brown in 1831. 
The present year is generally accepted as marking the 
centennial of a still more important biological idea, 
that the cell is the unit of '  structure in  all organisms. 
I t  was just one hundred years ago that Schleiden's 
famou. paper was published. TITe need not attempt 
here to determine what part  of the credit fo r  the 

1 Address of the retiring president of the Botanical 
Society of America at  Richmond, Virginia, December 29, 
1938. 

formulation of the cell theory should be given to 
Schleiden and Schwann and how much to earlier stu- 
dents of the minute structure of living things. The 
year 1838 is a t  least a convenient point from which 
to measure a century, and 1938 thus provides a nat-
ural occasion on which to evaluate the theory in  terms 
of present-day biology. Such is the purpose of a 
number of scientific programs, a t  this meeting of the 
American Association and elsewhere. 

I t  is not my intention here to undertake the am-
bitious task of reviewing the significant par t  which 
the cell theory has played in the history of morphol- 
ogy, physiology, genetics and indeed of every biologi- 
cal discipline. I do propose, however, to discuss 
briefly with you certain of its implications f o r  one 
particular field-that most baffling of biological enig- 
mas, the problem of the organized developinent of 
living things. -411 organisin is not static. It continu-
ally changes, but in such a regular and orderly fashion 



from the top to the bottom, helps to guide the fluid 
down and prevents i t  frorn clogging the narrow tube 
and enclosing air bubbles.) By conlpletely exposing 
the vein to a length of 2-5 cm and using a canula \i-itIi 
a fairly narrow opening, blood is prevented from enter- 
ing the canula. The height of the fluid colurnn is 
determineci by venous pressure and canuIa resistance 
and obviously does not influence the inflow from the 
pipette into the open tube. IncidentalIy, since it  fol- 
lows venous pressure changes, i t  might be used to indi- 
cate a sharp endpoint in the digitalis assay: the ceasing 
of the heart action, by increasing the yenous pressure, 
suddenly raises the fluid level; this is followed by a 
drop, representing the complete arrest of the heart. 

The reservoir. which is a burette uced as  Xariotte- 
bottle and thus delivers under nearly constant pres- 
sure, and the pipette are clamped to one stand, which 
by means of a rack and pinion can be raised or lowered. 
The pipette is shortened by cutting i t  off a t  the zero 
l e d ,  where it  is ground with emery. I t s  height is 
adjusted so that it is coinpletely filled from the reser- 
voir without overflox-ing, the surface tension proviclecl 
by the dry, ground top preventing the f l u ~ d  from leav- 
ing the lumen even when the air-inlet tube of the 
reservoir is somewhat above the zero level of the 
pipette. This preparation of the pipette eliminates a 
slightly inaccurate filling mhich would otherwise occa-
sionally occur from the inflov disturbance caused by 
the air bubbles entering the hlariotte-burette. The 
venous inflow tube is clamped to a second stand. a t  a 
height cletermined by the position of the animal. The 
position of reservoir and pipette above the entrance 
point of the fluid into the inflow tube determines the 
emptying level of the pipette, which is easily adjusted 
by turning the pinion, with the motor running. The 
level to which the pipette empties repreients the 
amount of fluid per "stroke" which, together with the 
number of revolutions of the stopcock, determines the 
amount infused per minute. (A revolution counter, 
driven by the stopcock, allo~r-s of calculating the total 
amount infused a t  any given tirne more accurately 
than can be done by reading the burette level.) The 
synchronous nlotor (Telechron, C2M) has one r.p.m. 
of the shaft, which, by means of t v ~ o  gears, clrixes the 
stopcock a t  3 r.p.m.; this makei for 6 infusions per 
minute, which are nlore or less leveled out in the glass 
tube. The accuracy of the pump depends solely on the 
accuracy of the pipette. F o r  our purposes, a "Kahn 
pipette" (0.2 ml, calibrated in 0.001 n11) is being used. 

AN EASY METHOD FOR MAKING AN INDEX 
RECENTLTconfronted again with the odious task o f  

prepa1,irig an index for  a book of more than a hun-
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dred pages, I sought for  an easier method than writing 
the entries on twenty-six sheets lettered A to Z and 
then alphabetizing each sheet. I also wanted a less 
expensive and time-absorbing technique than using a 
separate filing card for  each entry. The plan hit upon 
~ ~ o r k e dvery well. Sheets of typewritter paper were 
fed into the typewriter. On each with double spacing 
were typed the needed entries, starting each entry on 
a new line : 

95 
Photosynthesis, ' 95 

96 
W a t e r ,  transpire 96 

With a photographic trimmer, the lines were later 
chopped apart  and sorted into piles A to Z. A roll 
of Scotch tape was then partly unrolled, placed on the 
opposite side of the work table with the unwound 
part  toward me, adhesive face up. The Z slips were 
arranged alphabetically and pressed to the nearer end 
of the tape, starting x~~i th  Nextthe last of the group. 
the T slips, and so on. The tape 1%-as later cut between 
slips at  about eleven-inch intervals and made satisfac- 
tor^ copy for typing out the complete index, starting 
a t  Aa, the last slip fastened in place. 
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Raisz-General Cartography 
Rp ERWIXRAISZ,Harvard Uni~rersity. JlcGraw-Hill Series in Geograplzy. 367 pages, 6 x 9. 
$4.00 

This is the first American textbook on cartograpliy which presents the subject matter in a form expressly designed 
to meet tlie needs of the college student of geography. The author presents map-making in clear, siniple terms, with 
a minimum of mathematics. 

Cruess-Commercial Fruit and Vegetable Products. New 2nd ed. 
By TTT. V. CRUESS,Ui i ive r s i t p  of Ca l i fo rn i a .  McGrazu-Hill Pziblicatiolzs i ~ bthe Agricultz~ral 
Sciences. 791 pages, 6 x 9. $6.00 

The second edition of this book presents a thorougll treatment of the application of scientific principles to the Inanu- 
facturing and preserving processes. &Iuch of the material has been rewritten and a large amount of new material has 
been added to cover important advances. 

Emmons, Thiel, Stauffer and Allison-Geology. Principles and 
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By EDWINC. MILLER, Kansas State College, JlcGrazo-Hill Pz~blicatio~u in tlze Bofa~zical Sci- 
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Designed both as a text for advanced students and as a reference book for investigators, this standard mork gives a 
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SLIT ULTRA MICROSCOPE 

For the Colloidal Chemist 
A research instrument for analysis of sub-microscopic particles and 
colloids. The Leitz Slit Ultra Microscope is compact, rigid, optically 
perfect and easily manipulated. 

1. Permanently a w e d  automatic arc- 4. Microscope of special rigid design haa 
lamp of high intensity and extreme stage adjustable for height. 
steadiness, 

2, ~nstpmof precidon d t  ad jaab le  in 5- Uncemented quartz cell, easily cleaned, 
length and width. Provides accurate provides a plane perpendicular surface 
control of area and depth of illuminl~ for entrance of light. 

for determining number Of couoidal 
6. Micro cell for small quantities, chamber particles per unit volume. 

for obsemation and measurement of - - - - - . . - ..- . - . - . 
3. Illuminating objective with iris dia- time-rate of cataphoresis, and eqnip. 

phragm has correction mount for change ment for polarized light. 
in midlcation of slit image, and is also 
equipped with controls for lateral and 7.. Magnification range from low power to 
axial displacement. immersion objectives. 

W r i t e  for Catalog No. 16- J-20 



NOW yoa can project yoar 
own minimre slides by 

RemoTe ConTrol ProjecTion 
In Lecture Room, Laboratory, Auditorium 
One press of the Selectroslide's remote control 
button, and the slide wlll change whJle yon am. 
speaking. No asletant Is necessary. Make your 

own natural - .  - . . color or black 
a n d  w h i t e  - - - . . .. . . - 
slides with 35 
mm fflm, taken 
with any min- 
iatnre camera 
and mounted 
between 2x2'' 
glass slides. 
The Selectro- 
slide is easily 
p o r t a b l e ,  
weighlng only 
30 pounds. 

Write today for 
your descriptive 

pamphlet 

The SELECTROSLIDE 
Spindler and Sauppe, Inc  

Pioneer Weetern distributors for Leitz 
microscopes and Leica cameras 

86 Third Street, Ssn Francisco. Calif. 

5 rn MOLDED CERAMIC 

Karcite Sinks have a ceramic body of fine 
uniform texture. the pores of wliich are 
filled with cartion. 'I'llis new material 

makes possible one piece sinks molded 
in complicated designs and in largest 
sizes. They will not break undrr 
ordinary weights or thermal diocks 
-are free from di3tortion-inert to -. 

-- . ,r 8 solvents-hard, dense, virtually non- 
abqorbcnt. 

I 39 derigns now available from stock. 
srclte 8ink 1 Distributed by moet leading manufac- 
io. 8-60 turers o t  Inboratory lurn~ture .  Be 

sure to cpeetfv KARCITE SIYKS on 
all orders. Write for Catalog and 
Price Li-t. 

RESPIRATION APPARATUS 
Warburg Barnoft Fenn 
Dixon 6) Keilin Dickens 6 )  &me+ I 

I 
For all temperatnres from -20° to 100' C with 

thermoregulator control to 2 0.05" C. (or closeij. , 

Respiration Qlassware Stqrked in a Wide Variety 

Fully Described in New Catalon 39-A I 
AMERICAN INSTRUMENT CO., 

801 0-8090 Georgia Ave. Silver Spring, Md. I 

manufacture a complete list d ii- 
dicaton including all d the com- 
mon indicaton used in analytical 
and biological work, the hydrogen- 
ion indicaton recommended by 
Sorensen and Clark & Lubs, and in 
addition manv ran indicators suit- 
rble for speciil work. These indi- 
cators a n  available in both the 
dry form and in solution, ready to 
use. Certain indicaton are offered 
in the form of Test Papers in vials 
containing 100 strips, and in sheets 

I 8"x 10". 

Catalogue of Laboratory Reagents upon Request 


