
GLASS ABSORPTION 
CELLS made 

by KL ETT 

179 East 87 Street, New York, New York i I PHOTOVOLT lorat 
95 Madison Avenue lew York 1( 

BACTRONIC COLONY C O U N T ~ K  
All-Transistor Electronic Colony Counter - \  

Marks as it Counts Automatically 
In Open and Closed Petri Dishes ,-.- )L 
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EPIDEMIOLOGY 
MENTAL 
AAAS Symposium 

Volume No. 60 

Edited by Benjamin Pasamanick 

A symposium organized by the 
American Psychiatric Associa- 
tion to commemorate the centen- 
nial of the birth of Emil Kraepe- 
lin; cosponsored by the American 
Public Health Association. 

. . . pioneering interdisciplinary 
studies by investigators from bio- 
statistics, genetics, obstetrics, pe- 
diatrics, psychiatry, psychology, 
public health and sociology. 

December 1959, 306 pp., $6.50 
AAAS members' cash orders, $5.75 
English Agents: Bailey Bros. & Swinfen, Ltd. 

West Central Street 
London W.C.I. England 

American Association 
for the Advancement of 

Science 
151 5 Massachusetts Ave., NW 

Washington 5, D.C. 

Try UNfTRON'Snew 

M I C R O S C O P E  
The Model MPS is a pretision instru- 
ment destgned to meet the exactinc 
rcqulrcrnents of sctence. educat~an 
and Industrv.ldealforwark in chemts. 
try.tryslallogra~hy, b!olcgy.as well as 
the technoloily of paper, glass. tekl~les 
and Detro'tum. 

EYeDiKes: 5X (micro.). IOX (cross.) 
Oblect8ver: 4X. IOX. 10X. schro. 
matlc. strain-free, canterable 
Nosevine: qutck-change type 
Subrtane condenser: focusable. 
3-lens, swinn.0~1 top mount, ~ r l s  
d l z l h r a ~ m  
Polarold polarizer: rotatable 360° 
Polarold analyzer: on slidlng mount 

Bellrand lens: centerable 
Stape: I l S m m  diamcler. revolves 
360 , reads l a  6 '  wlfh vernfer 
2 Compensators-  q u a r t e r - w r u a  
plate and first order red plate 
Focusing: both coarse and fine 

FREE TEN-DAY TRIAL I 
O u o n f i v  prices on three or more 

Accessory mechanical stage S14.75 

I Please rush UNlTRON r I&crotrope Crts'og 4 D - 1  I 
I Name - 1  
I Company 

I Address 
I 

State 
I 

New Products 
The information reported here is obtained from 

manufacturers and from other sources considered 
to be reliable. Neither Science nor the writer as- 
sumes responsibility for the accuracy o f  the in- 
formation. AN inquiries concerning items listed 
should be addressed to the manufacturer. In- 
clude the department number in your inquiry. 

ATMOSPHERIC PARTICLE MONITOR 
presents on a strip-chart recorder a 
record of aerosols present in the range 
from 0.03 p to any desired upper limit. 
Counting rate is 1000 particles per 
minute with a 1-percent coincidence 
loss at a standard flow rate of 100 
cm8/min. The record is divided into 15 
subranges that are recorded in sequence 
at intervals that can be predetermined 
in length. The unit is continually self- 
calibrated. An alarm system can be set 
to operate if concentration in any of 
the subranges exceeds a predetermined 
value. (Royco Instruments, Inc., Dept. 
Sci569, 365 San Antonio Rd., Moun- 
tain View, Calif.) 

8 CURRENT-SURGE GENERATOR furnishes 
single half-wave sinusoidal surge cur- 
rents adjustable between 5 and 75 amp 
at a maximum repetition rate of four 
per minute. Provision is made to mon- 
itor the output with an oscilloscope 
through a 50-mv shunt. A synchroniza- 
tion signal is provided. (Wallson Asso- 
ciates, Dept. Sci570, 912 Westfield 
Ave., Elizabeth, N.J.) 

8 TEMPERATURE SENSOR is designed for 
in-wall locations in steel structures 
having a section thickness ?.4 in. or 
greater. Chromel-Alumel is the junc- 
tion material offered as standard. Body 
lengths are available in ?A in. incre- 
ments from ?4 to 3% in. Thermo- 
couple junction location is determined 
to +0.002 in. or less in standard incre- 
ments of Ys in. from 0.001 in. (from 
heated surface) to 0.005 in. (from un- 
heated surface). (American Standard, 

I Dept. Sci571, 369 Whisman Rd., 
Mountain View, Calif .) 

8 RESOLVER TEST STAND is a shaft-ro- 
tation-positioning device consisting of 
an optical coincidence reading system 
said to have +2-sec accuracy, a rack 
and gear for positioning, and an adapter 
plate and coupling. Angular position is 
read directly to the nearest second of 
arc. (W. and L. E. Gurley, Dept. Sci- 
573, Troy, N.Y.) 

CATHODE RAY TUBE is designed for 
low deflection voltage, less than 15 
v/in., to permit design of compact 
equipment and transistor circuitry. 
Light output is said to be high in rela- 
tion to the accelerating voltage used 
(500 volts). Post acceleration is used 
to minimize distortion. (Allen B. Du- 
Mont Laboratories, Inc., Dept. Sci574, 
Clifton, N.J.) 

8 REFERENCE-VOLTAGE SOURCE provides 
a-c voltage output from 1 to 501 volts 
r.m.s. adjustable in 0.1-volt steps and 
by multiturn potentiometer within steps. 
Output is 5 amp or 25 watts, which- 
ever is less. Frequencies selectable are 
60, 400, and 1000 cy/sec. Accuracy is 
said to be 20.1 percent or +5 mv, 
frequency stability 1.0 percent, and 
harmonic distortion less than 0.3 per- 
cent. Output impedance with a constant 
resistive load is approximately 0.01 
ohm. (Cohu Electronics Inc., Dept. 
Sci572, 5725 Kearny Villa Rd., San 
Diego 12, Calif.) 

PHOTOMETER measures the difference 
in intensity of two light sources or 
measures and records each intensity 
independently. Sensitivity of each scale. 
is adjustable over a ten to one range. 
Accuracy is said to be k0.5 percent in 
each channel and stability 20.1 per- 
cent per channel per day. Five ranges 
from 0.001 to 10 pa full scale are pro- 
vided. Commercially available photo- 
tubes or multiplier phototubes may be 
used. (Eldorado Electronics, Dept. 
Sci575, 2821 Tenth St., Berkeley 10, 
Calif.) 

~ S C I L L ~ ~ C ~ P E  CAMERA, for 5-in. 
oscilloscope, is of modular design for 
adaptability to a wide range of object- 
to-image ratios. Accessories include a 
binocular viewing hood; adaptor to re- 
cord up to ten traces on a single frame; 
35-mm pulse camera; 35-mm contin- 
uous motion camera; data chamber 
with watch, platen, and counter; data 
card; external focusing control; and 
electric shutter actuator. (Beattie-Cole- 
man Inc., Dept. Sci566, 1090 N. Olive 
St., Anaheim, Calif.) 

8 DISPLACEMENT TRANSDUCERS of dif- 
ferential-transformer types are said to 
have nonlinearity of 0.3 to 0.4 percent 
over ?4 of full-range length. Six models 
range in length from 1% to 17 in. with 
diameter 0.5 in. Operating temperature 
range is -100" to +350°F. Operating 
frequency is 400 cy/sec. Repeatability 
is said to be 20.01 percent. (Pacific 
ElectroKinetics, Dept. Sci577, 329 S. 
Vermont Ave., Glendura, Calif.) 

TIMER uses a filtered power supply 
feeding an RC network through a tran- 
sistor to operate a relay at the end of 
the timing cycle. No warmup time is 
required. The instrument is rated at 
3 x 10" operations, with accuracy said 
to be 2 1  percent. Contacts are rated 
15 amp at 115 volts a-c. Direct-current 
models are available. Full scale ranges 
are available from 1 to 120 sec. (Auto- 
matic Timing and Controls Inc., Dept. 
Sci581, King of Prussia, Pa.) 

JOSHUA STERN 
National Bureau of Standards, 
Washington, D.C. 
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I PERSONNEL PLACEMENTcl 

Bpd& 
. . . another Bellco innovation 

MORTON 
STAINLESS STEEI 
CULTURE TUBE C 
• • • • • • • • • • • • • 

and DeLONG 
CULTURE FLASK* 
This convenient combination 
provides greater ease and 
safety in handl~ng. Prevents 
contominotion from the air and 
reduces evaporat~on t o  op- 
proximately that  o f  conven- ,/ 
tionol Erlenmeyer flasks and 
cotton plugs. Immediate ship- 
ment on 7 sizes (ml.): 25. 50, 
125, 250, 300, 500, 1000. .PATENTS PENDING 

W r i t e  or wire  for  full  specifications and prices. 

BELL CO MASS INC VINELAND 
NEW JERSEY 

CLASSIFIED: Positions Wanted, 254 per 
word, minimum charge $4. Use of Box 
Number counts as 10 additional words. 
Payment in advance is required. Posi- 
tions Open, $40 per inch or fraction 
thereof. No charge for box number. 

COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 

DISPLAY: Rates listed below-no chaqe 
for Box Number. Weekly invoices w ~ l l  
be sent on a charge account basis- 
provided that satisfactory credit is estab- 
lished. 

Single insertion $40.00 p w  inch 
4 times in 1 year 38.00 per hch 
7 times in 1 year 36.00 per inch 

13 times in 1 year 34.00 per inch 
26 times in 1 year 34.00 per inch 
52 times in 1 year 32.00 per inch 

For PROOFS on display ads, copy must 
!each SCIENCE 4 weeks before date of 
Issue (Friday of every week). 

Replies to blind ads should be addressed 
as follows: 

Box (give number) 
Science 
1515 Massachusetts Ave., NW 
Washington 5, D.C. 

The International Federation for Documentation 
invites application for the post of its 

GENERAL SECRETARY 
This position, which entails coopera- 
tion on a world-wide basis on all 
questions of documentation, scientific 
publication etc., requires a vigorous 
personality, preferably between 40- 
50 years, able to read, write and 
speak English, French and preferably 
to understand German, Russian, Dutch 
and Spanish. 

The person appointed should be a 
university science graduate or the 
equivalent, of good standing, with 
administrative experience, a capacity 
for public relations on the interna- 
tional basis and a good public 
speaker. 

While he need not be a professional 
documentalist, he should at least have 
a general understanding of the sub- 
ject and of the needs of scientists, and 
others, for information. 

The person appointed will be expect- 
ed to reside at The Hague which i s  
the headquarters of the Federation. 

Applications to be forwarded to the General Setretariota of 
the International Federation for Documentation, 6 Willem 
Witswplein, The Hague, Netherlands. 

Permentologist. Ph.D., over 60. Vast experience 
yeast, funga! bacterial feqentations; research 
and product~on of antibiot~cs. glycerol acids. 

I 

enzymes; ublications patents-. fluent German' 
French; ligrary resehch. BOX* 126, SCIENCE: 

w i n  -, -- 
Plant Genetics, June. Ph.D. Wants research 
and/or teaching posltlon. Prefer West Coast. 
Box 127, SCIENCE. X 
Phmt Physiolo~fst-Herbicides Ph.D.. 6 vears' r e  
search ind Hupervisory experience -industrial 
program. BOX 121. SCIENCE. 6/3 

Clinician-Pharmac~ladst~ M.D.. seeks R 4- D ~- - 
position in pharma&itical -& wiih--wider ' re- 
sponsibility to fully utilize his capabilities of 
organizing and directinp: laboratory and clinical 
work leading to succe$ful drugs;. 6 years of 
clinical ex~erience (cert~fied lntemst). 13 years 
of academk and industrial pharmacology. Deinon- 
strated performance in building up industrial 
pharmacology laboratory. Successful record m 
research and development activities selection 
and procurement of promising compou~ds, experi- 
mental and clinical evaluation, deciding course 
of action. Experienced in negotiating with 
foreign firms, scientists, physicians, familiar with 
European pharmaceutical industry. Perfect Eng- 
lish, German; reading French, Itallan. A e 46 
Salary about $25,000. Will relocate. present& em: 
ployed. Box 125, SCIENCE. X 

(a) Physical-Orgsnie Chemfst Ph.D., spectroscopy 
training; extenslve experlence m drug, food, cos- 
metic development; 4 years as research director 
and coordinator of all departments; available for 
administrative appointment with pharmaceutical 
firm; (b) Bacteriology M.S. with advanced train- 
mg; 2 years of fermentation and 7 years of 
clinical bacteriology experience; interested in 
commercial research or clinical position. S6-1 
Medical Bureau, Inc., Science Division, Burneice 
Larson, President, 900 North Michigan Avenue, 
Chicago. X 

Zoologist, aquatic invertebrate, Ph.D.; 6 years 
of research experience taxonomy ecology, A.E.C. 
accredited. Desires tiaching anh research. Box 
128, SCIENCE. X 

Bioehemfst, Ph.D., full-time investigation of 
fundamental aspects of experimental peritonitis 
plus independent research. Joint academic ap- 
pointment. Salary dependent upon professional 
experlence. Department of  surge.^, Louisiana 
State University School of Mediclne. New Or- 
leans, La. 6/10. 17 

PERSONNEL, INC. 
WRITE FOR 

APPLICATION ' 
OR SEND EMPLOYMENT AGENCY 
RESUME for the 

NUCLEAR FIELD 

Confidential NO CHARGE TO 
Handling INDIVIDUALS 

1 Suit. 1207-0. 1 1518 Walnut St. Phila. 2. Pa. I 
(a) Biochemist, Ph.D. preferred to supervise de- 
partments of several hospitals Grivate laboratories 
under direction of pathology' group. to $12 000. 
southern California. (b) ~ i c r o b i o l o ~ t .  P~.D.  o; 
eauivalent trainine. to serve as head cell aroduc- ~ - -  - -.---.- . . - - - -. - 
tion facility conduct cell culture research. 
established pharmaceutical company: Midwest. (cj 
Blochemist, M.S., to head department, 300-bed 
general hospital' to $8000' midwestern college 
city 75.000. (d) '~ l ro lo~is t .  'M.s.. Ph.D.. for re- 
search, poss<bly some -diagnosis; large ' hospital 
affiliated prominent eastern univers~ty medical 
school. (e) Biochemist Ph.D., to supervise re- 
search, diagnostic cardiology laboratory, unl- 
versity medical school; duties include super- 
vision and training of technologists, establishing 
new tests: to $9000: midwestern universitv cen- 
ter. (Please write for an analvsis form. Our .- - -  - - --~. -. - - ~ - -  -~---~.- .-. . - - ---. - - . 
64th year: founders of the counselling service to 
the medical profession. serving medicine with 
distinction over half a ientury.) Science Division, 
Woodward Medical Bureau Ann Woodward, 
Director. 185 North  abash.' Chicago. X 

BLOOD GROUP IMMUN.OLOGIST 
M.S. in field of ~mmunology w~th  good knowl- 
edge of protein chemistry & immunohematology 
to work in manufacturing, performing a liaison 
function with research. Broad knowledge of 
antwen-antibody reactions with reference to 
blood group serology required. 

Send resume to: 
ORTRO PHARMACEUTICAL 

CORPORATION 
Route 202 Raritan. NJ. 
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- - -  - - - -  

POSITIONS . - OPEN lllillllllllI)~~dI~IIIIIl~l 
BACTERIOLOGISTS or 

MICROBIOLOGISTS 
Ph.D . research in fermentation and anti- 
biotic"fields or virus and tissue culture. 

MICROBIAL GENETICISTS 
Ph.D.; fundamental research studies re- 
lating to mycology or virology. Postdoctor- 
ate experlence desirable but not essential. 
Send complete rCsum6 to 

Technical Personnel Manager 
Research Division 

Parke, Davis & Company 
Detroit, Michigan 

-- - 

( a )  Basic Research Scientists, Ph.D. in micro- 
biology bioelectronics, biophysics or other sci- 
ences dualified for independent ~nvestigations at 
research institute East.. (b) Assistant Research 
Director. Ph.D. 'in animal biochemistrv. vhar- 
macology or physiology, familiar with- isotope 
biologicai research to determine drug fate; ad- 
ministrative ability essential; leading animal 
health product firm; Midwest. (c) Clinical Bio- 
chemist  for pathology group serving several 
hospitals and Laboratories ip area; $9000-$12,000 
vear: Cal~fornla. (d) Bacterloloev Teacher. Ph.D. 
or equivalent teaching experience for coilege of 
pharmacy; $6000 year up; ~ a s t :  (el Taxonomy 
Assistant Professor for botany department of 
expanding university; Midwest. (f) Pharmaceutical 
Product Development, M.S., or B.S., with suitable 
exverience for new subs~diarv of established 
firin; excellent wportunity f o i  advancement as 
expansion progresses; Midwest. (g) Anatomy 
Teacher also qualified in physiology or biochem- 
istry Ph  D or M S. degree East. (h) Biology 
Facilty ~ppo in tmeh t ,  to tealh zoology or gene- 
tics; research encouraged; $4800-$5400 instructor, 
$5300-$6900 assistant professor; liberal arts col- 
l ege  Northcentral. (i) Bacteriologist able to as- 
sum; responsibility in well-equipped hospital; 
$8000-$10,000 year; Midwest. (PJease write for 
details; also many other posltlons available 
through our nationwide service.) S6-1 Medical 
Bureau, Inc., Science Division, Burneice Larson, 
President, 900 North Michigan Avenue, Chicago. 

X 

Anatomy Department, Dalhonsie University, Hali- 
fax, Nova Scotia. Applications are invited for 
two positions at the rank of Assistant Professor 
in the Department of Anatomy. Experience in 
the teaching of gross anatomv is essential and 
a willinenss to- undertake some teachine in 
neu roan~omy,  histology, or embryology aesir- 
able. The successful candidates will be expected 
to participate jn the active research program of 
the- department, for which good facilities are 
available. Avvlicants with a medical degree will 
be preferredL>lthough those with an honors de- 
gree in medical science or biology will receive 
special consideration. The salary for a medical 
graduate with minimum qualifications will be 
$6500. The salarv will devend uvon aualifications 
and experience. -Applicatibns should be made to 
Professor R. L. deC. H. Saunders at the above 
address. 3/4; 4/1; 5/6; 6/3 

I EDITORIAL ASSISTANT / 
Immediate opening for woman with aca- 
demic training in organic chemistry. For- 
eign languages desirable. To assist in ac- 
cumulation of scientific data for Merck 
Index. Duties include literature searching, 
naming chemical compounds, calculating 
molecular weights and percentage compo- 
sitions, proofreading. Send rBsumC to 

Personnel Manager 

Merck Sharp & Dohme 
1 Research Laboratories I 

Rahway, New Jersey I 
Electron Microscopy. Research assistant, prefer- 
ably with several years of biophysics experience 
In tissue preparation and scope operation. Assist 
In excitlng research on tissue. Salary up to 
$6000. Apply to The Director, Armed Forces 
Institute of Pathology, Washington 25, D.C. 6/3 

Medical Technologist, blood banking background 
desirable. Interest in research requ~red. Excellent 
opportunity to participate in blood group re- 
search. Salary open. Mail replies to R. q. Ambe- 
lang, Milwaukee Blood Center, Inc., Mdwaukee, 
Wis. ew 

Histology and Histochemical Research Laboratory 
Supervisor; 300-bed general hospital with active 
research, four HT(ASCP) assistants, instruct stu- 
dents, grant management. Prefer B.S H.T. 
(ASCP) o r  equivalent with special staiiing and 
histochimistry experience. Salary open. Write 
to Dr. A: G. Foraker, Baptist Memorial Hospital, 
Jacksonv~lle, Fla. 5/27; 6/3, 10 

Manufacturers Representatives for complete line 
3f animal cage and laboratory glassware washing 
nachines. Write to ,E. D. Cowles, Metalwash 
Machinery Corporation, 901 North Avenue, 
Elizabeth. N.J. 6/17: 7/1 

Natural Products Chemists 1 
Expanding research opportunities for 
M.S. or Ph.D. level organic chemists 
with interest in field of natural prod- 
ucts. Challenging work in isolation 
and structure of potential anti-tumor 
agents; combined with work in syn- 
thetic organic chemistry. 

Salary commensurate with back- 
ground and experience. I 
Forward rtsumt and salary require- 
ments to: Box 130, SCIENCE. I 

Applications are invited for the position of AS- 
SISTANT PROFESSOR OF PHARMACOLOGY 
at a starting salary of $6000. Excellent opportuni- 
ties are available for developing an independent 
research program in any field of pharmacology, 
but an interest in anesthesia would be desirable. 
Ao~l icants  should submit a curriculum vitae and 
evidence of teaching and research experience 
supported by three letters of reference to Pro- 
fessor J. G. Aldous Department of Pharmaco- 
logy, Dalhous~e Un~v i r s~ ty ,  Hallfax, N.S., Canada. 

5/27: 6/3. 10 

ASSISTANT 
PHYSICIST 

B.S. in PHYSICS a MUST 

Knowledge of Mathematics and  Electronics. 

Must be  interested in applying these techniques 
to medicine and  biology. Excellent opportunity 

for career advancement. 

PERSONNEL DIRECTOR 
MONTEFIORE 

HOSPITAL 
21 0 St. & Bainbridge Ave. 

New York 67, N.Y. 

OL 2-7787 

Physiologist or Biophysicist. To direct research 
laboratory concerned with effects of very strong 
electromagnetic fields on normal and neo lastic 
tissues in animals and man. Appropriate Aculty 
rank and staff status in large midwestern hospi- 
tal and medical school. Salary, $10,000 to $15,- 
000, depending on qualification. Box 80, SCI- 
ENCE. 5/6; 6/3; 7/8 

Physiologist, Pharmacologist, ,Biochemist. Ph.D. 
teaching and research posit~ons available in 
department of physiology and pharmacology. 
Academic rank and salary dependent upon back- 
ground and experlence. Write to Dean. Coltege 
of Osteopathic Medicine and Surgery, 722 S~x th  
Avenue. Des Mo~nes. Iowa. X 

Researrh Associate at Lobund Institute Uni- - - - - - --- - -- . -. . . . -. . . - 
versity of Notre Dame. Posi t ion available for 
Nutritionist to study nutritional requirements of 
new-born germ-free animals. Recent Ph.D. or 

The Market Place 
BOOKS . SERVICES ' SUPPLIES EQUlPMENt 

DISPLAY: Insertions must be a t  least 1 
inch in depth. Weekly invoices will be 
sent on a charge account basis-pro- 
vided that satisfactory credit is es- 
tablished. 

Single insertion $40.00 per inch 
4 Vimes in 1 year 38.00 per inch 
7 times in 1 year 36.00 per inch 

13 times in 1 year 34.00 per inch 
26 times in 1 year 34.00 per inch 
52 times in 1 yeor 32.00 per inch 
For PROOFS on display ods, copy must 

reach SCIENCE 4 weeks before date of 
issue (Friday of every week). 

Your sets and files of 
scientific journals 

are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
periodical files you are willing to sell at h ~ g h  mar- 
ket prices. Write Dept. A3S, CANNER'S, Inc. 

Boston 20, Massachusetts 

SCIENTIFIC JOURNALS WANTED 
Sets, Runs and Volumes bought a t  top prices. 

Your wants supplied from 
our Back Files of over 3,000,000 periodicals. 
Abruhams Magazine Service, N. Y. 3, N. Y. 

Science Writers-Get WRITE RIGHT, an indis- 
pensable editorla1 tool and author's guide, to help 
you prepare manuscripts for book publlcat~on. 
With WRITE RIGHT as your reference, manu- 
scripts can be prepared correctly in first draft. 
eliminating expense and delay of retyping. The 
author, science editor of a leading scholarly pub- 
lishing house. Send $1 to Rollin D. Hemens, 1225 
East 60th Street, Chicago 37, Illinois. Money back 
guarantee. 

CAESAREAN-DERIVED mce 
CHARLES RIVER CD-l 
MYPOPclYSECTOMIES 

P 0. Box P 

SWISS MICE 
BACTERIOLOGICAL AND GROSS 

TISSUE STUDY TECHNIQUES USED 
IN OUR QUALITY CONTROL 

HUNTINGDON FARMS, INC. 
2548 NORTH 27th ST. PHILA. 32, PA. 

M.S. with some  experience preferred. Salary up 
to $7000 depending upon qualifications. Direct 
inquiries to Director of Personnel, University 
of Notre Dame, Notre Dame, Ind. 613 
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How Boundary Layer Control 

Reduces Friction Drag on 

Aircraft in Flight, Can Increase 

Range 50% to 100% 

by Dr. Werner Pfenninger 

Dr. f c i i i j c r  i i t t c r t~ t io i i t lZ j  rc i to t~' i~cd for his work  i ~ t  

Zrcn~iltrtr flow rritd low drrcg coeficicttts rrt tlle Fedcrrrl 

Iitstitictc of Tcchiiology i i t  Ztcrick, joiltcd Nortllrop 

iia 1949. Todrrg lic licrtds tlic scictttific njtd engiltwriii(/ 

Scron workiltg o)t Botcttdrtry Lrryer Co)ltrol Rescrrrch 

at Norair Dit.isiola, Northrop Corporrctioiz. 

The boundary layer is a very thin 
stratum of air that surrounds an 
aircraft in flight. Lying directly 
on the aircraft, i t  is formed by 
air that is slowed by the passage 
of the aircraft surface and flows 
more slowly than the free stream 
velocity of the air around it. Tur- 
bulence results. This increases 
air  friction-waste friction drag 
(not to be confused with induced 
drag associated with lift). 

Norair Low Drag Boundary Lay- 
er Control prevents this turbu- 
lence by smoothing the flow of 
air. BLC draws part of the tur- 
bulent air through slots in the 
aircraft skin with a suction com- 
pressor and exhausts it in the di- 
rection of thrust through the aft 
fuselage or the nacelle tailpipes. 
On wings and empennage this re- 
duction can increase the  air-  
craft's range or endurance 50 per 
cent. If BLC is applied to most of 
the airplane, this increase can go 
as  high as  100 per cent. 

BLC's reduction of friction drag 
increases endurance missions, 
flight efficiency, and amount of 
pay load. It reduces fuel consump- 
tion to the point where aircraft 
can remain on station for long 
periods of time. It reduces opera- 
ting costs. 

Any type of large, long-range air- 
craft can be quickly adapted to 

incorporate Norair's ELC air- 
craft skins. Cost of BLC applica- 
tion is approximately 10 per cent 
of the total airplane. 
For military applications, BLC 
means advances in aircraft per- 
formance as  an air-to-surface 
missile carrier on air defense 
missions, airborne early warning 
systems, anti-submarine warfare, 
tactical air support, interconti- 
nental communications link. On 
logistic missions, BLC allows non- 
stop flights without refueling to 
decrease dependence on overseas 
bases. On commercial aircraft 
BLC's increased range, payload 
and cost advantage mean a re- 
markably increased ability to 
carry air freight. For flights of 
2000 miles or more, direct ton- 
mile cost can be reduced by 10 to 
50 per cent. On passenger flights, 
long-distance nonstop flights 
would be possible to any point in 
the world. For nuclear-powered 
aircraft of the future, BLC means 
smaller power plants with less 
heavy and costly radiation shield- 
ing that makes a lighter airplane 
possible. 
Northrop Corporation- the only 
American aerospace company to 
conduct extensive research in the 
field - has pioneered Low Drag 
Boundary Layer Control for  
more than  ten years. Today 
Norair has conducted more than 

250 laminar flow flights with an 
F-94 jet fighter. Full laminar flow 
has been obtained in wind tunnel 
tests on varying shapes a t  vary- 
ing speeds from low subsonic to 
high multi-sonic Mach numbers. 

For the scientist and engineer a t  
Norair, design, manufacture, and 
flight testing of BLC offers a 
gratifying opportunity to create 
advances in a new field. The spe- 
cialist enjoys the advantages of 
working with the facilities of the 
entire Northrop Corporation in 
an atmosphere where manage- 
ment encourages, recognizes, and 
rewards individual achievement. 

Current papers by 
Dr. Werner Pfenninger include: 

Design Considerations of Large 
Subsonic Long-Range Transport 
Airplanes with Low Drag Bound- 
ary Layer Suction. 
Design Considerations of Propul- 
sion Systems for  Low Drag 
Boundary Layer Control Air- 
planes Cruising a t  High Subsonic 
Speeds. 

For copies o f  these pupers 
rittd rtdditio)zrtl ittfor?nrrtio~z 

ctbotit Northrop Corporutiota, wri te:  

C O R P O R A T I O N  
Department T8, P. 0. Box 1525 
Beverly Hills, California 



Happily for us, many of the instruments we make fall 
into a special, distinguished class . . .they perform their 
particular job s o  well that they hare become the "stand- 
ard" instrument of their type. 

T h e  A 0  Spencer Quebec Dark Field Colony Counter 
belongs to  this "special" group. You'll find them as 
standard equipment in bacteriological and pharmacerl- 
tical labs, in research and control labs throughout the 
food processing, dairy and beverage industries, in 
Public Health departments ... wherever bacterial limits 
are used as a criteria in maintaining health or  quality 
standards. 

A unique illumination system floods the rut i re cul- 
ture plate with soft, uniform light. The dark, contrast- 
ing background throws the colonies into bold relief.. . 
makes even pinpoint colonies easy t o  distinguish and 
count. And the sharp, controllable magnification reveals 
colony morphology for quick differential counts. 

A Wolfthuegel Guide Plate is supplied as standard.. . 
counter also accommodates Stewart and Jeffers guide 
plate. 

Complete information on the A 0  Spencer Dark Field 
Quebec Colony Counter is yours for the asking. Talk 
to  your A 0  Representative or  write us today. 

I Address I 
I 1 city - Z o n e  State- I 
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