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D A T A  
Type: Master, Plane Reflection. 

Size: Blank 6" diameter. 
Ruling 5" wide x 2.8" long. 

tines 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. 

THEORETICAL 1 COMPONENTS 

ANGSTROMS 
k 4 5 3 8  A 6th ORDER (DOUBLE PASS) 

RESOLVING POWER =750,000 

Below, an unretouched photoqraph of a grating, 
blazed for First Order at 5500 A, illustrates the con-

, trol achieved over the groove form. 

IMMEDIATE DELIVERV 

The Farrand Optical Co., Inc. i s  
also in a position to supply 

the FARRAND-STRONGRuling 
Engine on special order 



Bausch & Lomb 
Grating Monochromators 

with 

ClKlIFIlD 
Pl~ICISI~IN 
GRATINGS 

Pure, intense light ...ultra-violet, visible, or infra-
red-just turn the micrometer drum to set the grat- ------ - -- --
ing to the desired wavelength. Wide choice of grat-
ings for full range coverage (2000A-14,00OA), or 
for more intensive U-V or infra-red study. Nine 
monochromator models, with linear dispersion from 

Direct irradiation 
G G A I ~ ~to 16.5~1mm,first order. U-V microscopy 

B ~ LOPTICS FOR Photo-chemistry 
ULTRA-V IOLET W O R K  
Complete accessories for criti-

.Physical chemistry 
cal study under high intensity 
U-v illumination. Twice the 

Spectr0-photometry 
resolving power attainable 
with visible light. 

America's only complete optical source.. .from glass to finished product 
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New Books 

Histology. Arthur W. Ham. Lippincott, 
Philadelphia, Pa., ed. 3, 1957. 909 pp. 
$11. 

Industry and Technical Progress. Fac-
tors governing the speed of application of 
science. C. F. Carter and B. R. Williams. 
Oxford University Press, London, 1957. 
252 pp. $4. 

Mathematical Analysis. A modern ap-
proach to advanced calculus. Tom M. 
Apostol. Addison-Wesley, Reading, Mass., 
1957. 565 pp. $8.50. 

T h e  Measurement of Meaning. Charles 
E. Osgood, George J. Suci, Percy H. Tan- 
nenbaum. University of Illinois, Urbana, 
1957. $7.50. 

Mosses of Indiana. Winona H. Welch. 
Bookwalter, Indianapolis, Ind., 1957. 478 
PP. 

No Frontier to Learning. The Mexican 
student in the United States. Ralph L. 
Beals and Norman D. Humphrey. Univer- 
sity of Minnesota Press, Minneapolis, 
1957. 159 pp. $3.25. 

Prehistoric Man. A. Lerio-Gourhan. 
Philosophical Library, New York, 1957. 
129 pp. $4.75. 

Recent Progress in Hormone Research, 
vol. XIII .  Proceedings of the Laurentian 
Hormone Conference 1956. Gregory Pin- 
cus, Ed. Academic Press, New York, 1957. 
654 pp. $12.80. 

Survey of Biological Progress, vol. 111. 
Bentley Glass, Ed. Academic Press, New 
York, 1957. 345 pp. $7.50. 

Synthetic Methods of Organic Chemis- 
try, vol. 11. W. Theilheimer, Ed. Karger, 
Basel; Interscience, New York, 1957. 510 
P P  $20. 

Tables of Angular Distribution Coefi-
cients for Light-Scattering by Spheres. 
Chiao-Min Chu, George C. Clark, Stuart 
W. Churchill. Engineering Research Insti- 
tute, University of Michigan, Ann Arbor, 
1957. 58 pp. $3. 

Biology of the Treponematoses. Based 
on studies carried out at the International 
Treponematosis Laboratory Center of 
Johns Hopkins University under the aus- 
pices of the World Health Organization. 
WHO Monogr. Ser. No. 35. Thomas B. 
Turner and David H. Hollander. World 
Health Organization, Geneva, 1957. 278 
P P  $6. 

T h e  Development and Meaning of Ed-
dington's 'Fundamental Theory.' Includ-
ing a compilation from Eddington's un-
published manuscripts. Noel B. Slater. 
Cambridge University Press, Cambridge, 
Mass., 1957. 31 1 pp. $7.50. 

Fall Out .  Radiation hazards from nu-
clear explosions. A. Pirie. MacGibbon & 
Kee, London, 1957. 160 pp. 12s. 6d. 

Fenestella from the Permian of West 
Texas. Geological Society of America Me- 
moir 70. M. K. Elias and G. E. Condra. 
Geological Society of America, New York, 
1957. 167 pp. 

General Zoology. Tracy I. Storer and 
Robert L. Usinger. McGraw-Hill, New 
York, ed. 3, 1957. 670 pp. $7.50. 

Handbuch der Physik, vol. XXVIII, 
Spectroscopy I I .  S. Fliigge, Ed. Springer, 
Berlin, 1957. 454 pp. DM. 98. 

T h e  A-B-C of Electrons, Atoms, and 
Molecules. Their mechanical actions and 
functions and their simple ratios in math- 
ematical terms. Frank X. Graser. Green- 
wich, New York, 1957. 104 pp. $3. 

Advances in Pest Control Research, vol. 
I .  R. L. Metcalf, Ed. Interscience, New 
York, 1957. 521 pp. $11. 

L .  P. Alford and the Evolution of Mod- 
ern Industrial Management. William J. 
Jaffe. New York University Press, New 
York, 1957. 387 pp. $5. 

Quantitative Organic Analysis. James 
S. Fritz and George S. Hammond. Wiley, 
New York; Chapman & Hall, London, 
1957. 316 pp. $6. 

T h e  Relativistic Gas. J. L. Synge. 
North-Holland, Amsterdam: Interscience, 
New York, 1957. 119 pp. $-lr.50. 

Rheumatoid Arthritis. A definition of 
the disease and a clinical description 
based on a numerical study of 293 pa- 
tients and controls. Charles L. Short, 
Walter Bauer, William E. Reynolds. Pub- 
lished for The Commonwealth Fund by 
Harvard University Press, Cambridge, 
Mass., 1957. 490 pp. $7. 

Semiconductors. Their theory and prac- 
tice. G. Goudet and C. Meuleau. Trans- 
lation by G. King of Theorie et Pratique 
des Semiconducteurs. MacDonald & 
Evans, London, 1957 (order from Essen- 
tial Books, Fair Lawn, N.J.). 334 pp. 
$18.90. 

Set Theory. Felix Hausdorff. Trans-
lated from the German, ed. 3, by John R. 
Aumann et al. Chelsea, New York, 1957. 
352 pp. $6. 

Soil-Plant Relationships. C. A. Black. 
Wiley, New York; Chapman & Hall, Lon- 
don, 1957. 339 pp. $7. 

A Student's Histology. H. S. D. Garven. 
Livinston, Edinburgh, 1957. 662 pp. 

Miscellaneous Publications 
(Inquiries concerning these publications should be 
addressed, not to  Science, but to the publisher or 
agency sponsoring the publication.) 

Analysis and Operational Research. 
Two series of papers reprinted from Re-
search, vol. 9, 1956. Butterworths, Lon- 
don, 1957 (order from Interscience, New 
York). 69 pp. $2.50; 40 pp. $2. 

A n  Archaeological Survey of West Cen- 
tral New Mexico and East Central Ari- 
zona. Papers of the Peabody Museum of 
Archaeology and Ethnology, Harvard 
University, vol. 44, No. 1, Edward Bridge 
Danson. 133 pp. $4.50. A Chancay-Style 
Grave at Zapallan, Peru. An analysis of 
its textiles, pottery, and other furnishings. 
Papers of the Peabody Museum of Archae- 
ology and Ethnology, Harvard University, 
vol. 50, No. 1. S. K. Lothrop and Joy 
Mahler. 38 pp. $2.50. Peabody Museum 
of Archaeology and Ethnology, Harvard 
University, Ninetieth Report. 55 pp. Pea- 
body Museum, Cambridge, Mass., 1957. 

Atomic Energy Commission, Twenty- 
second Semiannual Report. U.S. Atomic 
Energy Commission, Washington, D.C., 
1957. 257 pp. 

T h e  Birds of Isla Coiba Panama. Smith-
sonian Misc. Coll., vol. 134, No. 9. Alex- 
ander Wetmore. 105 pp. Music of Acoma, 

Isleta, Cochiti and Zuni  Pueblos. Bureau 
of American Ethnology Bull. 165. Frances 
Densmore. 117 pp. $0.70. Smithsonian In- 
stitution, Washington, D.C., 1957 (order 
from Supt. of Documents, GPO, Wash- 
ington, D.C.) . 

Colloque de Topologie Algkbrique. 
Held at Louvain 11-13 June 1956. Centre 
Belge de Recherches Mathematiques. 
Thone, LiCge; Masson, Paris, 1957. 190 
pp. Paper, F. 3000. 

Current Expenditures per Pupil in Pub- 
lic School Systems: Large Cities, 1955-56. 
Circ. No. 500. Lester B. Herlihy and Joel 
Williams. Office of Education, Washing- 
ton 25, D.C., 1957 (order from Supt. of 
Documents, GPO, Washington 25). 25 
pp. $0.15. 

European Organization for Nuclear Re- 
search, Second Annual Report. European 
Organization for Nuclear Research, Ge-
neva, 1957. 71 pp. 

Expert Committee on Biological Stand- 
ardization, Ten th  Report. WHO Tech. 
Rept. Ser. No. 127. World Health Organi- 
zation, Geneva, 1957 (order from Colum- 
bia University Press, New York 27). 35 
pp. $0.30. 

Human Protein Requirements and 
Their Fulfillment in Practice. Proceedings 
of a conference in Princeton, N. J. ( 1955). 
Sponsored jointly by the Food and Agri- 
culture Organization of the United States 
(F.A.O.), World Health Organization 
(WHO),  and Josiah Macy, Jr., Founda- 
tion, New York. J. C. Waterlow and Joan 
M. L. Stephen, Eds. John Wright, Bristol, 
England, 1957. 193 pp. $2. 

A n  Introduction to Electromyography. 
Fritz Buchthal. Gyldendals Forlagstryk- 
keri, Kobenhavn, 1957. 43 pp. 

New Tables of Mie Scattering Func-
tions for Spherical Particles, pt. 3, Values 
o f  Amplitude Functions am and b m  for 
Refractive index n =  1.44 and for size 
Parameters a = O ( O . 1 )  30. Geophysical Re- 
search Papers, No. 45. ASTIA Docu-
ment No. AD-98769. Rudolf Penndorf 
and Bernice Goldberg. Geophysics Re-
search Directorate, Bedford, Mass., 1957 
(order from U.S. Dept. of Commerce, 
Office of Technical Services, Washington, 
D.C.).  251 pp. 

Bibliography of Research Reports Is-
sued by the Biophysics Branch. ASTIA 
Document No. AD 126361. Margaret 
Siegfried. Wright Air Development Cen- 
ter, Wright-Patterson Air Force Base, 
Ohio, 1957 (order from ASTIA Docu-
ment Service Center, Knott Building, 
Dayton 2, Ohio).  14 pp. 

South African Council for Scientific 
and Industrial Research, Eleventh Annual 
Report 1955-1956. The Council, Pretoria, 
Union of South Africa, 1957. 214 pp. 

Statistical Tables for Use with Binomial 
Samples-Contingency Tests, Confidence 
Limits, and Sample Size Estimates. Don-
ald Mainland, Lee Herrera, Marion I.  
Sutcliffe. Department of Medical Statis-
tics, New York University College of 
Medicine, New York 1957. 83 pp. $2. 

T h e  Western Apache Clan System: Its 
Origins and Development. University of 
New Mexico Publ. in Anthropology, No. 
9. Charles R. Kaut. University of New 
Mexico, Albuquerque, 1957. 99 pp. $2. 
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e STUDENT 
4PsC0 MICROSCOPESCHICAGO USA 

Most reasonably priced GUARANTEED 
Microscope on the market. 

Mada In West Germany 

NEW DESIGN 
EXCLUSIVE 

SAFETY FEATURES 
HIGH QUALITY OPTICS 

10X OCULAR 
OBJECTIVES 

16mm (10X) N.A. 0.27 
4mm (44x1 N.A. 0.66 

STILL $118.00 
TEN YEAR GUARANTEE 

Write for cotalopur 
listing safety features 

10% Discount on 5 or more. 
Models m q  be assorted to ob-
tain this discount 

TRANSPORTATION 
INCLUDED 

THE GRAF-APSCO CO. 
5868 BROADWAY CHICAGO 40, ILL 

--

cepted by clinical 
vr -~ v e rthe world- t ly the procedure or chozce p 

Sigma's New Colorimetric Procedure for SERUM PHOSPHATASE 
SERUM GO- and GP- TRANSAMINASE SIGMA 104 PHOSPHATASE SUBSTRATE 

operatesat 480 to 530mp (p-NitrophenylPhmphate, Sigma Grade) 1 

requency: 0-750 KC. 
Pulse 0 5 m~croseconds. 
(Also avo~lablew~thSensl-
t ~ v ~ t yof 10 MV RMS per 
Inch w~thfrequency cover-
age of 0-500 KC ) 
Frequency compensated 

ranges of 1 to 1 thru 1000 to 1 
Sweep: Recurrent or tr~ggered 1 cps to 100 KC In 5 collbrated decade ranges 
w~thvern~ercontrol. Prov~s~onfor external capacttors for very slow sweep 
rates. On spec101order, capac~torsare bu~lt-lnto obta~nsweep speed as slow 
as 10 seconds For slower rates, slze of copocltorr requlresexternol mounttng. 

Internal or external locking. 
Illuminated Cal~bratedScreen: Backed w~tha green filter lo reduce refteo 
tlons. Ast~grnat~cfocus control. 

Write today for complete technical details. $345. Net 

THE HICKOK ELECTRICAL INSTRUMENT COMPANY I 
10534 DUPONT AVENUE CLEVELAND 

ENTIRE PROCEDURE REQUIRES ONLY 4 SIMPLE STEPS! 
1.Add 0.2 ml serum to 1 ml Prepared Substrateat 3 7 O  or 4O0C. 
2. After 60 minutes, add 1 ml Color Reagent (wait only 30 

minutes after determining SGP-T). 
3. After 20 minutea at room temperature, add 10 ml0.4N NaOH. 
4. After 30 minutes more, read vs wateratapproximately505mp. 

MINIMUM KIT (100 Determinations)Stock No. 505-$13.50 
For SGP-T add substrate, Stock No. 505-51-$6.00 

DOESNOT REQUIRE on ultravioletspectrophotometer 
or deproteinizationwith T.C.A., or centrifuging, or 

extraction with Toluene cu in other published methods. 

DO NOT CONFUSE THIS PROCEDURE 
WITH OTHER COLORIMETRIC METHODS 

THAT ARE OF QUESTIONABLE ACCURACY 

SATISFACTION WITH THE SIGMA PROCEDURE 
IS ABSOLUTELY GUARANTEED. 

Write for our Bulletin #SO5 

Can Sigma for 
reagents for any 
Trcmrmnincu. 
Procedure 

11 and 

100 DETERMINATIONS, Complete Kit, #I04 -$ 930  
200 DETERMINATIONS, Complete Kit, # 104A-$13.00 

Complete trial kit #104S available gratis
(40 acid or alkaline determinations) 

Ask for Bulletin #I04 

The Original Berger-Broida 
COLORIMETRIC PROCEDURE FOR 
SERUM LACTIC DEHYDROGENASE 

Catalog available on request ofering the world's most 
complete list of high purity nucleotides 

I
1 PHONE COLLECT: DAN BROIDA 

SIGMA 
CMJEMIICAIL C O M B A N Y  

3500 DeKalb STREET, ST. LOUIS 18, MO., U.S.A. 
MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE 

(rpce: rn 1-5750 
Home: WY 3-6418 
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INTERCHANGEABLE SYRINGES SPEED 
MULTIPLE SAMPLE ANALYSIS 

ectr ica l  at 

Arch Stret 
ents 
Penna. 

One SB-2 Buret stand gives you the service of an 
infinite number of Microburets simply by changing 
syringes for desired volume delivery or reagent. 
Mechanical control through calibrated gauge. No 
mercury! 

working 
ld 
I-. 

For applications, 
characferisfics or 
list prices, write 
Bulletin 43-5. Syringes available with volume deliveries of 0.2 to 

5.0 ul per division. 

Request Bulletin SB-2 

--gwr - 

, .  ".  ""A V V - P  Cleveland 22, On.., 

A mar-r arrvrn rrsoraana arum that is vrrv suitable for ~rur;l=nts' 

i 
I ear 
i are 

I 0.44, 2.2, 11, 54 and 270 centimeters per minute. Care has been exer- 
cised to provide speeds that will be suitable for all student experiments. 
Any one of the five speeds may be selected at will, by rotating the speed 
control knob to the desired position while the motor is running. The chart 
1 uminum) is 15 cm. high and 50 cr ! ; :cia1 feature of this kymograph is for 
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Bird, complete as 
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