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OF MERCURY SPECTRUM 

Farrand Master Diffraction Gratings are the most 
precise ever available. They are produced on a 
Ruling Engine recently constructed according to 
the designs of Dr. John Strong. 

D A T A  
Type: Master, Plane Reflection. 

Size: Blank 6" diameter. 
Ruling 5" wide x 2 . 8  long. 

Lines per inch: 14,400. 

Efficiency: 65-85% of Incident Energy in Blazed Region. 
0 

Ghost Intensity: Lessthan 0.1%in First Order of 5500 A. 

Resolution: 100% of Theoretical in Third Order or 
Better. 

IMMEDIATE DELIVERY I 
The Farrand Optical Co., Inc. is 

also in a position to supply 
the FARRAND-STRONG Ruling 

Engine on special order 
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I' Below, an unretouched photog:aph of a grating, 

1 blazed for First Order at 5500 A, illustrates the con-
trol achieved over the groove form. 
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How UHF radio 

got seven-league 

boots 

Giant over-the-horizon antenna designed by Bell Telephone Lab- 
oratories for "White Alice," Air Force Alaskan defense communi- 
cations network. 

Tm huge antenna systems which This pioneer work at Bell Telephone r y  ---+v - ----+ 
project ultra-high frequency radio Laboratories has greatly increased the 
communications beyond the horizon usefulness of UHF communications. 
began when a Bell Telephone Labora- For example, over-the-horizon trans- 
tories engineer became intrigued with mission now provides critically impor- 
a strange phenomenon. Although these tant communications between remote 
radio waves were supposed to be use- military outposts in the Arctic and in 
ful only over line-of-sight distances, the far north. 
the waves displayed a mysterious tend- 

For the Bell System it can provide 
ency to take off in a giant stride to 

important new links for telephone con- 
antennas beyond the horizps. 

versations and television. 

This phenomenon had been studied Kenneth Bnllington, 
both here and abroad, but no practical B.S.E.E., University 
use was seen until the engineer became of New Mexico; M.S., 

Massachusetts Insti- 
interested and thoroughly sifted the ex- tute of Technology; 
perimental data. He came up with the recipient of the 1956 
stimulating conclusion that over-the- Moms Liebmann Me- 
horizon transmission is. far stronger morial Prize an'd the 

and much more dependable than was 1956 Stuart Ballantine 
Medal for his contri- the-horizon UHF radio transmission re- 

generally supposed. Further he pre- of over-the-horizon ultra- search. Research extended transnussion 
dicted that it could be utilized to sup- high frequency radio transmission. from 30 miles line-of-sight to 200 mile9. 
ply dependable broadband communi- 
cations. He and his associates at Bell 
Laboratories confirmed the prediction 
experimentally, then drew up require- 

BELL TELEPHONE LABORATORIES 
%.,ED 

ments for the first over-the-horizon 
UHF transmission system. 

@ 
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implications of, serotonin ;S. Uden-
friend, H. \\'eisabach, and D. F. Bog- 
dan\ki) ; (viii) central neurohumor,il 
agents (B. R. Brodie and P. A. Shore). 
( ix)  adrenolutin as a psychotomimetric 
agent (A. Hoffer); ( x )  metabolism of 
thyroid hormones by brain tissue (J. R. 
T a t a ) ;  (xi) thyroid treatment and ap- 
petite for alcohol (C. P. Richter); and 
(xii) thyroid hormones and mental 
health ( R .  W. Rawson, H.  Koch, and 
F. F. Flach). 

The section on serotonin is especially 
good. Woolley concludes: ". . .sufficient 
evidence has been found to suggest that 
serotonin plays a role in the brain, and 
that the pharmacological interference 
with this function there may influence 
mental and neurological processes. There 
is no proof that these relatives (analogs) 
of serotonin do not affect other processes 
aside from those concerned with sero-
tonin, and these other processes may be 
of great importance. I-Iowever, the use of 
analogs of serotonin has brought to light 
so many phenomena related to mental 
function as to suggest a participation of 
this hormone in normal mental process." 
Furthermore, the biochemical studies on 
serotonin by Udenfriend, Weissbach, and 
Bogdanski provide additional evidence 
indicating that serotonin has a role in 
the function of the brain: ( i )  serotonin 
is found in the brain, (ii)  enzymes which 
both make and destroy serotonin are 
found there, and (iii) increasing amounts 
of serotonin in the brain, as with 5-hy- 
droxytryptophan, or decreasing it by 
pyridoxine deficiency produce marked 
central difficulties. Finally, the pharma- 
cological effects produced by indole 
drugs give added proof of an important 
central function for serotonin. 

Allan C. Goldstein's chapter, which 
includes a large amount of work accom- 
plished in association with Frank A. 
Beach, is a rather thorough account of 
numerous observations on the experimen- 
tal control of sex behavior in animals. 
From these observations it is rather evi- 
dent that the lower spinal cord, the hypo- 
thalamus, the amygdaloid complex, and 
the cerebral cortex are important struc- 
tures for the sexual act. As for the status 
of our knowledge pertaining to a rela-
tionship between hormone action and 
neural functioning, Goldstein admits 
that little is kno~vn beyond what was 
said by Reach and Philip Bard in 1940. 
The development of newer techniques, 
however, provides promise of obtaining 
pertinent information in this area. 

The title of this book is somewhat out 
of proportion to the subject matter it 
contains. Notably absent are the ground- 
breaking contributions of G. W. Harris, 
1.D. Green, C. H. Sayer, A. Rathballer, 
Jacob de Groot, G. Sayers, David Hume, 
and Monte Greer. These names are syn- 
onymous with neuroendocrinology. The 
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value of this little book could have becn 
greatly enhanced by the incorporation of 
the newer observations from I-Iarris and 
hi5 school and from the Los Angeles 
group. 

JOSEPH T. VELAKDCJ 
Yale  Uni-o'ersity School of Medicine 

Models of Man. Social and rational. 
L'f.lthrm,rti~al essays on rntional hu-
man I~ch'ivior in a social setting. Her- 
bert A. Simon. Wiley, New York: 
Chapmall & Hall, London, 1957. 287 
P P  $5. 

Herbert Simon's 16 "mathematical es-
says on rational human behavior in a 
social setting," gathered together under 
the title Models of iMan, have appeared 
in recent years as separate technical ar-
ticles. He has organized them into four 
groups and prefaced each section by a 
short introduction that establishes the 
common theme. Although the mathe-
matical demands are not unduly severe 
or the mathematics unconventional, the 
book will be accessible mainly to those 
who have some knowledge of the gen- 
eral problem area and some technical 
facility with classical mathematics. So- 
cial scientists who possess the requisite 
skills should find much of the volume 
congenial. I t  is not polemic. ("In the 
long run, mathematics will be used in 
the social sciences to the extpnt that it 
provides a sufficiently powerful language 
of analysis and exposition to justify the 
time and effort required to use it.") 
And, in several of the papers, Simon has 
taken a well-known social theory as his 
starting point (see, for example, his for- 
malizations of Festinger's and Homans' 
theories of group interaction). 

'Ihere are three central, but indepen- 
dmt,  themes in the book: causation, so- 
cial adaptation, and limited rationality. 
In the first series of essays, causation is 
treated essentially as unilateral interac- 
tion within a dvnamic svstem. which is 
what Simon feels that practicing scien- 
tists-in contrast to philosophers-mean 
by the concept. The analysis is limited to 
those dynamic systems that can be dp-
scribed by certain fairly narrow classes 
of equations. These ideas for handling 
asymmetric relations are then applied to 
two substantive problems: political 
power and the influence of a social pre- 
diction (for example, prediction of the 
outcome of an election) on the actual 
outcome. 

The first three papers on social adap-  
tation, which formalize three current  
theories of group process, use familiar  
ditrerential equation techniques to study  
social equilibriums and stability in hu-  
tnan groups that are characterized in  
terms of certain aggregated group vari-  

ables. As in the theories, no real analysis 
of the nature of the basic variables is 
presented, and, although this question is 
discussed in the introduction to the sec- 
tion, it is not disposed of to my satis- 
faction. "Friendliness," "activity," and 
"pressure to communicate" are extremely 
subtle, complex notions that are not 
clearly numerical in nature, and any 
model that assumes that they are may 
well have a fragile foundation. The final 
essay in this section-the best of the 16, 
to my mind-offers a general statistical 
mechanism to account for the diverse so- 
cial distributions that exhibit the rela- 
tionship known as Zipf's "law" or the 
rank-size rule. 

Simon's final thesis is that "it is time 
to take account-and not merely as a 
residual category-of the empirical lim- 
its on human rationality, of its finiteness 
in comparison with the complexities of 
the world with which it must cope." He 
advocates a principle of bounded ration- 
ality under which, among other things, 
the goal of maximizing is to be replaced 
by what he calls "satisficing"-that is, 
achieving a criterion. What he means is 
amply illustrated in a variety of special 
cases, but nowhere is it formulated in 
sufficient generality to be really competi- 
tive with the traditional optimizing ideas. 

The  book suffers from what I am 
afraid must be the fate of any collection 
of journal articles. They have been writ- 
tPn for experts and, hence, take for 
granted a familiarity with the literature, 
on the part of the reader. that cannot be 
supplied by the short connective sec-
tions. At the same time, in articles that 
were originally directed to different au-
diences, thcre is bound to be some re- 
dundancy and unevenness of level. Since 
Simon has a flair for exposition, we can 
only regret that he did not elect to re- 
work this material into a fully integrated 
book. 

R. DUNCANLUCE 
New York ,  N e w  Y o r k  

New Books 

General and Applied Entomology. V. 
,4. Little. Harper, New York, 1957. 551 
P P  $7. 

T h e  Terpenes, vol. IV, T h e  Triterpenes 
and Their Derivatioes: Hydrocarbons, Al- 
cohols, Hydroxy-aldehydes, Ketones and 
Hydroxy-ketones. The late Sir John 
Simonscn and W. C. J. Ross. Cambridge 
University Press, New York, 1957. 533 pp. 
$13.50. 

Psychology, Evolution and Sex. Cecil P. 
Martin. Thomas, Springfield, Ill., 1957. 
179 pp. 

T h e  Journal o f  a Scientician. Piero 
Modigliani. Philosophical Library, New 
York, 1957. 136 DR. $3.75.- * 

~dd ioac t i v i t y  anh Nuclear Physics. 
James M. Cork. Van Nostrand, Princeton, 
N.J., ed. 3, 1957. 427 pp. $7.75. 
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Carbon 
F 
RNACE 

L - 
Resistor CELLS made 

by KL ETT 
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UBE FU 

Model 
CT-312 

Pre ontrol a 
AS an example, this Pereco Furnace was developed to  
meet the demands of bath Industry and mi l~ tary ,  for in- 
ves:ieat~ons In the ultra-high 13500"-5000" F.) tem- 
pcra:urc ranges tn the f ~ e l d  of e~ther  metallurgy or 
c--amirs. Precise controls a r d  the w ~ d e  range of "turn- 
down" insures very accurate results. 

1 w h ~ c h  may be duplicated repeatedly. 
:anable of ho ld~ng to  plus or mlnui 
0 "  F. at 5000" F. Other feature! 
r e :  cho~ce cf extremely r a p ~ d  or 
I:w cycle heat-up; full-range 
AIL-SAFE. safety dev~ces; and easy 
OW-cost element replacement. 

Makers of Complete Electrophomus Apparatus 

SCIENTIFIC APPARATUS 
G u m m a s o n  Photoelectric c o l o r i m a  

Col&&eters~- Nephelometen - Fluorimeten- I z-Calorimeters - Comparator* - Class Stand- I 
I 

- I 

Klett Manufacturing Co. 
179 Eaat 87 Street, New York. New York 

EQUIPMI 
893 Chamb 

lrnbus 12, 0 

The  power supply is housed in an attractively finished 
sheet metal case. The unit is complete with a 0 to 50 
millimeter, off-on switch, safety fuses and polarized 
receptacle for connecting migration chamber. The maxi- 
mum output without load is approximately 300 volts 
D.C. milliamperes. The output current is adjustable from 
0 to 50 milliamperes by means of a single control. 

................... CAT. NO. 18-2871 : ...................... $165.00 

centimeters. Experiments using varied widths of paper 
may be performed. The capacity of the unit allows use 
of any one of the following: 12 strips E" wide, 6 strips 
1" wide or 4 strips 1E" wide. 

The Bird Eectrolphoresis Apparatus is furnished com- 
plete with power supply, migration chamber and 
necessary connecting leads for operation on 115 volt 
A.C. 

......................................... CAT. NO. 18-2872 $1 10.00 
MIGRATION .CHAMBER is fabricated from '/4" clear 
acrylic plastic. The cover i s  made from the same mate- 

. . . . . . . . . . . .  rial and i s  crowned. This keeps the condensation from 
dripping into the chamber. When the cover is removed, 
two inter-locking safety switches are actuated, break- 
ing the current to the titanium electrodes. The paper PBNPPB BIBORDO ONGo 

Monufocturers & Distributors of Scientific Equipment 
is supported on one half inch plastic rods and a remov- &J 6th & Byrd Streets - Richmond, Vo. able plastic bar. The distance between the rods is 19.5 

-- - 
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