
PHIPPS & BIRD NEW IMPROVED 
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The new 70-886 Animal Respirator is designed to produce Inoculum... 
artificial breathing in small animals. This is a single piston, BACILLUS SUBTILIS ATCC 6633 
positive pressure reciprocating pump, recommended for use Standardized Spore Suspension in 1 ml. ampuls 
with rats, rabbits, guinea pigs, hamsters, and cats. Here are Peicillise Penicillinase . . . 
some features of this instrument: 

BACTO - PENASE CONCENTRATE 
* Wide Rate Range-5 to 100 * Provision for use in a Closed in 20 ml. and 100 ml. vials strokes per minute. System. 

* Continuously Variable Rate While * Allows introduction and collection BACTO - PENASE DISKS 
Operating. of gases. Standardized Impregnated Disks 

* Variable Volume-.5 to 80 cc per * Constructed of aluminum and 
stroke. stainless steel 7" x 7" x 10". Penicillin ... 

* Adjustment to Eliminate Dead I GNAT 
Air Space. STANDARDIZED IMPREGNATED DISKS 

Catalog No. 70-886, Animal Respirar 
0.05 units, 0.1 unit and other concentrations 

Catalog No. 70-886, Animal Respirator 
INFORMATION ON REQUEST 

Manufacturers & Distributors of Scientific Equipment DIFCO LABORATORIES 
6th & Byrd Streets- Richmond, Virginia DETROIT 1 MICHIGAN USA 

We knew the LKB KnifeMaker would be an exciting breakthrough. We were confident that 
ultramicrotomists would welcome the new tool as a boon to easy, fast and accurate breaking 
of glass knives. And, we were positive we'd have a flood of immediate orders. 

We just never expected a deluge! 
A month ago we had a large inventory of KnifeMakers on hand for 30-day delivery. They're 
gone . . . every last one we had in stock. Acceptance of the new KnifeMaker is similar in other 
countries of LKB's worldwide market as well, and our production plant is temporarily swamped. 
We are now accepting orders for the next shipment which 
can be delivered to you during November and December. 
Priority will be given to earliest written requests. 
Please accept our apologies . . . and our thanks. We're 
sorry to keep you waiting and sincerely proud that another 
LKB pioneering effort has received such universal acceptance. 
For complete information on the LKB KnifeMaker request 
Bulletin 7800S7. 

24UY 19LKB INSTRUMENTS, INC., 4840 Rugby Ave., Washington, D.C. 20014 t a 

/? LKB PRODUKTER AB, P.O. Box 12220, Stockholm 12, Sweden 
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New RAPID DISK METHOD 
for Detection of 

PENICILLIN in MILK 
Reliable Sensitive Practical 

Direct assay method of Arret and Kirshbaum 
(FDA) for determining presence of penicillin in 
milk and dairy products. 
Media ... 
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RADIATION DETECTOR 
DEVELOPMENT 

Graduate physicist or engineer 
with theoretical and practical 
knowledge of nuclear radiation 
detectors. Must have experience 
with sealed tube fabrication, high 
vacuum techniques, and an under- 
standing of gas properties and 
purification procedures. Must have 
ability to develop new types of 
radiation detectors for a wide 
range of applications in the bio- 
medical, physics, and industrial 
fields. Excellent opportunity in ex- 
panding, long range program. 
Write to Director of Engineer- 
ing--Code Three. 

NUCLEAR-CHICAGO 
CORPORATION 

333 East Howard Avenue 
Des Plaines, Illinois 

An Equal Opportunity Employer 

Parr now offers a completely new calor- 
imeter for measuring heats of combustion 
with greater speed and excellent repeat- 
ability. Time-consuming manual temper- 
ature adjustments formerly required in 
adiabatic calorimetry are eliminated by 
an automatic temperature controller. Ask 
for literature describing the many attrac- 
tive features of this and other Parr ox- 
ygen bomb calorimeters, 

Mention Spec. 1230 

-El. 

CONCEPTS 

AT WORK 

HARFORD CAGE SYSTEMS 
for the Laboratory Species 

We: Design; 
Develop; 

Consult us and our catalogue 

HARFORD METAL PRODUCTS, Inc. 
Dept. S, Aberdeen, Maryland 

Engineer; 
Build 

THE COMPLETE PHYSIOLOGICAL 

RECORDING SYSTEM 
TRANSDUCERS RECORDERS ACCESSORIES 

E & M 
TRANSDUCERS 

FOR: 
I I respiration-rate, depth 

air flow ! 
I impedance pneumography 
I impedance plethysmography 

impedance rheography 
I muscle pull-smooth, 

skeletal, cardiac 
gut motility 

" pressure 
* blood pressure-direct 

blood flow 

I circulation times 
[ oxygen tension g 

* pulse-rate, contour, velocity 
I electiocardiography 
i heart rates| 

U . heart sounds 
I electroencephalography 

: * rheoencephalography 
* glandular secretions | 

I galvanic skin response 
(GSR-skin resistance, 
autonomic response 

i [ temperature 
* others 

Your choice of: 
* One to six recording channels 
* 12 fixed speed chart drive 
* Continuously variable speed chart drive 
* Rectilinear ink writing 
* Curvilinear ink writing 

OPERATIONAL SIMPLICITY of this pre- 
cision equipment permits immediate use 
by personnel untrained in electronics 

PLUG IN MODULES and SPECIAL PRODUCTS 
E & M manufactures a broad line of 
accessory products to provide a fully 
compatible recording system. Send for 
32 page, fully-illustrated catalog, #105. 

E & M INSTRUMENT CO., INC. 
Box 14013 ? 6030 England Street * Houston 21, Texas 

Instrumentation for Research and Education 

?r?i?~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ A a 
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NEW PRODUCTS 

Flame photometer designed for clini- 
cal and research determinations on 
plasma and urine presents numerical 
readout of sodium and potassium by 
referring the output of each channel 
to an internal lithium standard. Three 
photosensors with filters feed three 
feedback stabilized amplifiers to pro- 
vide a lithium reference output and 
unknown outputs. As the ratio of the 
lithium output that matches the un- 
known output is related to the unknown 
value, the range is selected for each 
channel so that direct numerical read- 
out is obtained. This is accomplished 
by setting zero and span with standards, 
and thereafter the servo-operated auto- 
matic balance system will drive each 
numerical counter to indicate the value 
of the unknown. A 1: 200 dilution is 
used and 1 ml of sample is said to be 
adequate for both determinations, with 
about 5 seconds required per sample. 
The automatically lighted burner 
system has mixture preset and regu- 
lated for propane in small portable cyl- 
inders or line supply, and a 12 lb/in.2 
minimum air supply is needed in ad- 
dition to 110 volts, 50/60 cy.-R.L.B. 
(Instrumentation Laboratory, 9 Galen 
St., Watertown Square, Boston, Mass.) 

Circle 1 on Readers' Service card 

Beta irradiator provides dose rates 
of approximately /2 megarad/hr 
throughout a 4.2-liter reaction cham- 
ber. Betalab I is loaded nomi- 

nally with 600 curies of strontium-90 
titanate in three hermetically sealed, 
stainless steel, flat capsules with thin- 
weld stainless steel "windows." (Higher 
loadings are available on special or- 
der.) These sintered plates of the 

isotope are chemically inert and ex- 

ceptionally stable, both thermally and 
mechanically. A gold gasketed stain- 
less steel "window" isolates the reaction 
chamber from the radioactive sources, 
preventing chemical deposition on their 

The material in this section is prepared by 
the following contributing writers: 

Robert L. Bowman (R.L.B.), with the as- 
sistance of Denis J. Prager (D.J.P.), Laboratory 
of Technical Development, National Heart Insti- 
tute, Bethesda 14, Md. (medical electronics and 
biomedical laboratory equipment). 

Joshua Stern (J.S.), Basic Instrumentation Sec- 
tion, National Bureau of Standards, Washing- 
ton 25, D.C. (physics, computing, electronics, 
and nuclear equipment). 

The information reported here is obtained 
from manufacturers and from other sources 
considered to be reliable. Neither Science nor 
the writers assume responsibility for the accu- 
racy of the information. A Readers' Service card 
for use in mailing inquiries concerning the items 
listed is included on pages 331 and 421. Circle 
the department number of the items in which 
you are interested on this card. 
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FITS RIGHT IN 
A Labconco hooded Kjeldahl builds in, 
blends in to any modern laboratory. You 
get efficient protein determination plus an 
apparatus of modern design. The heavy 
gauge steel hood has asbestos lining and 
baked enamel exterior finish. It can be 
painted in one of four standard colors or 
to your own specifications. A hooded Kjel- 
dahl exhausts heat as well as fumes, thus 
saving up to 4 tons of air conditioning 
(based on the amount of air conditioning 
necessary to counteract the 50,000 Btu's 
per hour produced by a 12-unit unhooded 
Kjeldahl). Modern Kjeldahl apparatus was 
orignated by Labconco, and today we are 
the world's largest manufacturer. For more 
information see your laboratory supply 
dealer, or write Laboratory Construction 
Company, 8805 Prospect, Kansas City, Mo. 
Ask, too, about our flask cart designed 
for use with Kjeldahl equipment (see 
bottom left corner of photo below). 

pwmi EUIr [D1 
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"windows" and eliminating any possi- 
bility of radioactivity leakage. Further- 
more, the integrity and cleanliness of 
the reaction chamber is assured dur- 
ing the source loading operation due 
to this design, which isolates the pre- 
tested reaction chamber during load- 
ing. The reaction chamber is a gas- 
tight, nonmagnetic, stainless steel cyl- 
inder, 6'/, inches in diameter and 
87/8 inches high. It may be evacuated 
or pressurized to two atmospheres and 
is equipped with gas-tight fittings for 
sample introduction and removal. An 
optional external insulated heating 
jacket is available for temperatures up 
to 100?C. The irradiator is completely 
shielded with a minimum of 4 inches 
of lead in a steel jacket. Safety is as- 
sured, since the radioisotope need never 
be exposed or removed from the ship- 
ping container, which serves also as 
the laboratory's radiation shield. Sur- 
face radiation is less than 1 mr/hr. The 
unit will fit in a space 19 inches wide 
and 19 inches deep and may be dolly- 
mounted for mobility.-D.J.P. (John- 
ston Laboratories, Inc., 3617 Wood- 
land Ave., Baltimore, Md.) 

Circle 2 on Readers' Service card 

Microprojector can provide an 8-ft 
projected image of a microscope prep- 
aration magnified 5000 diameters, at 
distances up to 40 ft. The light source 
is a 250-watt, high-pressure, cadmium- 
mercury arc lamp which reaches full 

intensity within 10 minutes. Efficient 
convection cooling eliminates the need 
for a fan, and use of a cooling trough 
is avoided by employing a system of 
heat absorbing mirrors in the folded 

optics between the lamp condenser and 
the substage. The instrument consists 
of two units: the microscope-projector 
system which is 54 by 27 by 51 cm 
(22 by 11 by 21 inches5, and the lamp 
control unit which measures 48 by 25 

by 20 cm (19 by 10 by 8 inches). 
The microscope utilizes three objectives 
especially computed for microprojec- 
tion, with initial magnification of 4, 10, 
and 40X. These objectives are 
mounted on a cylindrical changer 
which rotates to bring each objective 
into the optical axis. Each objective has 
a matched condenser mounted in a sim- 
ilar changer below the stage. Both 

changers are geared to the same control 
lever so as to give positive focusing 
and centering for all three combina- 
tions. Each eyepiece is fitted with a 

prism which directs the emergent beam 
at the desired angle. The entire optical 
system is preadjusted for normal re- 

Ideal for applications requiring 
slow, uniform infusion of fluid 
over long periods of time, as in 
chemotherapy, drug experiments 
on unrestrained animals, feeding 
nutrients to tissue cultures, etc. 
Model 085 is a miniature 3" long 
x %" diameter; others are com- 
parably compact. 
The Sage Micro-Flow Pump* works 
by electrolysis, uniformly gener- 
ating a gas that moves a piston 
which drives the fluid. Can be set 
to pump at various rates. 
Each pump comes complete with 
battery, supply of electrolyte, 
and set of 5 interchangeable flow 
rate setters for different rates: 
1 ml/half hr; 1 ml/hr; 1 ml/2 
hr; 1 ml/8 hr; 1 ml/24 hr. Extra 
batteries and electrolyte are 
available. Rate setters are per- 
manently re-usable. 
*Patent Pending 

Also available from Sage. Line. 
operated Syringe Pumps cover. 
ing flow rate ranges from 0.11 
ml/day to 29.5 ml/min. 

Send requests for catalog data to : 

SAGE INSTRUMENTS, INC. 

2 SPRING ST., WHITE PLAINS, N..Y. 
914 WH 9-4121 
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quirements. Coarse- and fine-focus- 
ing adjustments are coaxial, with rack 
and pinion coarse motion and a verti- 
cal lever type of fine adjustment. The 
mechanical stage has a flat top plate 
15.5 by 15.5 cm (6 by 6 inches) with 
lateral motion of 100 mm and trans- 
verse motion of 50 mm. Scales and 
verniers allow particular areas to be 
located to an accuracy of 0.1 mm. 
Slides of any size from 26 by 76 mm 
to 50 by 100 mm can be accommo- 
dated.-D.J.P. (Wm. J. Hacker & Co., 
Inc., P.O. Box 646, West Caldwell, N.J.) 

Circle 3 on Readers' Service card 

Thermal precipitator facilitates the 
sampling of dusts periodically as well 
as continuously to provide nearly 100- 
percent complete sampling down to 
particle sizes resolvable in an electron 
microscope. The particles are collected 
directly on a glass cover dish, electron 
microscope grid, or any other con- 
venient, thin substrate. The deposit is 
ready for examination without further 
treatment of any kind. The very small 
quantity of heat required does not 
damage the particles, so that oil drop- 
lets and tobacco smoke, for example, 
are readily collected. The system uses 
a fan to draw air into the unit for both 
cooling and sampling. The air sample 
passes between a heated and a cooled 
surface and a thermal force is devel- 
oped which pushes the particles down 
onto the cooled glass slide, microscope 
grid, or another substrate. The parti- 
cles remain, while the air subsequently 
mixes with the cooling air and is dis- 
charged.The surface on which the sub- 
strate rests is moved by a synchronous 
motor at a rate of one revolution per 
24-hour period. The air is sampled at 
a rate of 5 to 6 cm'/min. The parti- 
cles are deposited on an area approxi- 
mately 1/64 of a square inch and the 
deposit area is spread into a ring as 
time progresses. This permits a de- 
termination of the time at which parti- 
cles were collected and also ensures 
that a radial scanning of the deposit 
at any one time includes a repre- 
sentative collection of particles. Since 
the instrument requires no attention 
other than changing substrates once a 
day, it is recommended for use in air 
pollution surveys, and other re- 
search problems involving fine parti- 
cles and aerosols. The unit is 121'/ 
inches high by 6/2 inches in diameter, 
weighs 6/2 Ib, and requires 25 watts 
of a-c power.-D.J.P. (Numec Instru- 
ments and Controls Corp., Apollo, Pa.) 

Circle 4 on Readers' Service card 

24 JULY 1964 

Developed from the basic design of the well-known Wild M 20 Research 
Microscope, the M 21 incorporates important features which contribute 
to increased precision, versatility and ease of use. Stand: Accommodates 
every useful accessory for research, including Wild phase contrast and 
photo attachments. Optics: Analyzer is above tube support, eliminating 
depolarizing effect of inclined tubes. Bertrand lenses in monoculars for 
conoscopic observation. Polarizing filters have excellent extinction prop- 
erties. Light Source: Illuminator "S", 6V/20W is built in, centerable and 
powerful. Facilitates Koehler illumination. Stage: Pre-centered, rotatable, 
and graduated 360? with vernier reading to 0.1?. 
Features a dustproof guiding slot for quartz wedges and compensators. 
An optional synchronizing bracket couples polarizer and analyzer. 
Write for booklet M 21. 

*The first name in Surveying Instruments, 
Photogrammetric Equipment and Microscopes. 
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INVERTED 

CAMERA 
MICROSCOPES 

FOR 

BIOLOGICAL 

RESEARCH 
MeF & Melabor 

Features include: 
Phase and Anoptral ;l 

Contrast Microscopy' 
Fluorescence Microscopy 
Cinephotomicrography and 

Time Lapse System 
Photomicrography with Polaroid 

and 35 mm cameras 
Choice of five light sources 

4Yacker 
For particulars or demonstration, write to; 

WILLIAM J. HACKER & CO., INC. 
Box 646, W. Caldwell, N.J., CA 6-8450 (Code 201) 
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VINELAND, NEW J 

ict us ! ct us We'll custom mark your pipettes to the identification that you desig- 
nate. Markings are the same perma-brown material as description 
and graduations. Identification for the life of the pipette is ensured. 
Here's the deal . . . you order a minimum of 5 full cases of any grad- 

*INC^ uated V.I.P. Pipette, regardless of size or stock number, and we will 
IN C.* personalize them for you at no charge. Any combination of letters or 

ERSEY r-numbers up to 12 spaces can be used. It's that simple! 

SCIENCES in Communist China 
CONTENTS This , 

fort c 
SCIENCE AND SOCIETY. Chn Chine 

4 chapters glean 
BIOLOGICAL AND MEDICAL books 

SCIENCES. 7 chapters Until 
ATMOSPHERIC AND EARTH ment 

SCIENCES. 4 chapters Weste 
MATHEMATICS AND THE cause 

PHYSICAL SCIENCES. been 
5 chapters 

ENGINEERING SCIENCES to as 
AND ELECTRONICS. 

6 chapters 
* If you are not a member of the AAAS, you may 

join now, and order this volume at the special 
member price. Enclose $8.50 dues for your first 
year of membership, along with payment for the 
volume. 

AAAS symposium volume represents a systematic ef- 
on the part of American scientists, many of them of 
.se origin, to give a clear, unified account of material 
ed from about 250,000 pages of scientific journals and 

published in Continental China. 

now, information about science and scientific develop- 
under Communist control has not been available to 

ern scientists because of the language barrier, and be- 
so few copies of relevant books and journals have 

available. 

volume presents a heretofore unavailable opportunity 
;ess a decade of science in Communist China. 

Price: $14.00* ($12, prepaid, for AAAS members) 
Individual membership in the AAAS offers many 
benefits in addition to savings on AAAS volumes. It 
includes Science, and the quarterly AAAS Bulletin. 

Order today from 
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PERSONNEL PLACEMENT 

lll|111111111111111 POSITIONS WANTED l||||||||||||||||||llll 
Earth Scientist, Ph.D. geology, Postdoctoral work 
in oceanography. Experience in meteorology, 
geophysics. Desires academic or research-indus- 
trial position. Box 469, SCIENCE. X 

Geneticist-Microbiologist with teaching, research, 
and industrial experience wishes academe posi- 
tion. Box 466. SCIENCE. X 

Geographer-Anthropologist-Geologist. Ph.D. De- 
sires academic position. Box 468, SCIENCE. 

Microbiologist-Biochemist, Ph.D. Graduate mid- 
western university. Desires teaching position 
with research opportunity. Postdoctorate research 
experience. East. Box 467, SCIENCE. X 

Physiologist-Pharmacologist (biochemist), senior, 
desires temporary appointment. Box 471, 
SCIENCE. X 

Senior Physical Biochemist-Group leader Ph.D. 
seeks government or industrial position to 
evaluate research proposals, initiate and conduct 
new research in biosciences, biophysical space 
sciences, radiation and photochemistry, surface 
chemistry, natural products, gas chromatography. 
Publications, excellent references. Location im- 
material. Available September 1964. Box 470, 
SCIENCE. X 

11111111111111111111111111111 POSITION S OPEN IIIIIIllllllllllllll lllll 
Research Associate 

Virologist-Ph.D. To assume major respon- 
sibility for supervising virus-cancer research 
program. New University Research Institute. 
Biochemical orientation preferable. Position 
as research associate with opportunity for 
faculty appointment. Salary from $10,000 to 
$16,000 depending upon experience. Write 
Box 473, SCIENCE. 

RESEARCH PARASITOLOGIST 
Recent Ph.D. with major training and interest in 
helminthology to assume responsibility for search 
and evaluation of new antiparasitic agents for 
veterinary applications. Will consider M.S. degree 
with sufficient experience. Excellent opportunity 
offering independence and good future. Send 
detailed r6sum6 to Box 472, SCIENCE. 

An Equal Opportunity Employer 

|||l||1 111l||l||l[[l{|||||| POSITIONS OPEN |||||||||||||11111111111111111111 

ANIMAL PARASITOLOGIST 

Opportunity to assume charge of an active re- 
search program on internal parasites of livestock 
and poultry. Candidates should possess at least 
an M.S. degree with major training and interest 
in helminthology. Send complete resume stating 
background and experience to Box 465, 
SCIENCE. 

ELECTRON MICROSCOPIST 
Wanted in Pathology Department, University of 
Otago, Dunedin, New Zealand to take charge of 
electron-microscopy unit. 

Salary (under review) ?1,250- ?2,300 per an- 
num. Assistance with removal. Full information 
from Registrar, Box 56, Dunedin, New Zealand. 

Applications close September 1, 1964. 

HISTOCHEMIST 

Experimental morphologist, Ph.D. or equivalent. 
Active research program in enzyme and elec- 
tron histochemistry. Opportunity for training in 
electron microscopy. Salary commensurate with 
qualifications. Hospital-affiliated research insti- 
tute, New York. 

Box 460, SCIENCE 

NEUROPHYSIOLOGIST/ 
NEUROPHARMACOLOGIST 

Basic Research 
in Neurophysiology 

Outstanding Opportunity 

Prior Training in Neurophysiology is Essential 
Requirement for Consideration 

Please send resume to: Cyrus M. Greenberg, 
Ph.D., Director of Scientific Employment 

Smith Kline & French 
Laboratories SK 

1548 Spring Garden Street 
Philadelphia, Pa. 19101 

An Equal Opportunity Employer 

UNIVERSITY OF NEWCASTLE UPON TYNE 

CHAIR OF BIOCHEMISTRY 

APPLICATIONS are invited for the 

newly created Chair of Biochemistry. 
The successful candidate will be ex- 

pected to take up his appointment as 
soon as possible after 1st November 
1964. Salary in accordance with profes- 
sorial scale with membership of F.S.S.U. 

Further particulars may be obtained 
from the undersigned with whom appli- 
cations (15 copies), together with the 
names of not more than three persons 
to whom reference may be made, must 
be lodged not later than 26th September 
1964. (Applicants from outside the 
British Isles may send one copy only.) 

E. M. Bettenson 
Registrar 
University of Newcastle upon Tyne 
6 Kensington Terrace 
Newcastle upon Tyne 2, England 
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|||1||11111m||| POSITIONS OPEN |||iim||||IIIil]H]]] 

BIOCHEMIST 
PROTEIN FRACTIONATION 

The expansion of the Ortho research founda- 
tion diagnostic research and development pro- 
gram has created an interesting new opening 
for a M.S. or experienced B.S. biochemist with 
a solid background in protein fractionation. 
This position involves collaborative work with 
immunochemist and serologist in the fractiona- 
tion, isolation and characterization of proteins 
by biochemical and immunochemical proce- 
dures. 

Located in an an attractive suburban area in 
Central New Jersey, 11/2 hours from New York 
and Philadelphia Metropolitan Area. Complete 
benefit program including educational assist- 
ance, moving expenses paid. 

SEND RESUME TO: 

ORTHO 
PHARMACEUTICAL CORP 

ROUTE 202 RARITAN, N.J. 

An Equal Opportunity Employer 

FOUNDATION REPRESENTATIVE 

Challenging staff assignment for chemist or physi- 
cist with advanced degree and experience in teach- 
ing or administration. Extensive travel to colleges 
and universities in midwest to confer with mem- 
bers of faculties and administrations on the 
strengthening of academic science, and to assist 
in selection of potential grantees. A career op- 
portunity for an imaginative scientist-academician. 

Send r6sum6, salary requrement, availability and 
statement of interest in foundation field. Inter- 
views arranged in New York or Chicago. All 
replies confidential. 

Research Corporation 
405 Lexington Avenue, New York 10017 

The Market Place 
DISPLAY: Insertions must be at 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 
4 times in 1 year 

13 times in 1 year 
26 times in 1 year 

$65 per inch 
60 per inch 
50 per inch 
50 per inch 

PROOFS: If copy is to be set, and proofs 
submitted for approval, complete copy 
and cuts must be received 4 weeks in 
advance of issue date (Friday of each 
week); complete plates no later than 3 
weeks in advance of issue date. 

|UI| III SUPPLIES AND EQUIPMENT IIjll}1|j 

SPRAGUE-DAWLEY, INC. 

Pioneers in the development of the 
STANDARD LABORATORY RAT. 

P.O. Box 4220 

Madison, Wisconsin 

CE 3-5318 
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Number counts as 10 additional words. 
Payment in advance is required. 

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

DISPLAY: Positions Open. Rates listed be- 
low-no charge for Box Number. Rates 
net. No agency commission allowed for 
ads under 4 inches. No cash discount. 
Minimum ad: 1 inch. Ads over 1 inch 
will be billed to the nearest quarter 
inch. Frequency rate will apply only to 
repeat of same ad. No copy changes. 
Payment in advance is required except 
where satisfactory credit has been es- 
tablished. Send copy for display adver- 
tising to SCIENCE, Room 1740, 11 West 
42 St., New York 36. 

Single insertion $65.00 per inch 
4 times in 1 year 60.00 per inch 

For PROOFS on display ads, copy must 
reach 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, D.C. 20005 

I I  L? -e-c? 

liiiiiiiiiiiiiiiiiiiiillillif t - - - - - - - - - - - - - - -11 

i 

Iwe 

I 



new complete 

CATALOG 
AVAILABLE 
This new catalog presents our 
complete line: 

Moisture Determination Balances 
Harvard Trip Balances 
Triple Beam Balances 
Cent-O-Gram Balances 
Dec-O-Gram Balances 
Hand Loading Scales 

\ Heavy Duty Laboratory Balance 
\ Industrial Balances 

Even Arm Solution Balances 
Highway Scale 
Heavy Duty Solution Balances 

\Spring Scales 
Weights 

OHAUS SCALE CORPORATION 
1050 COMMERCE AVENUE * UNION, NEW JERSEY 

Please send me my copy of the all new CATA- 
LOG "G", no obligation of course. 

FIRM 
or 

IN STITUTION .............. ......................................................................................... 

N A M E ..........................................................................TIT LE................................. 

A D D R ES S .............................................................................................................. 

C IT Y ............ .. ........................ ............. ............... Z O N E ........S T A T E ...................... 
GF 

CLIP 
THIS 

COUPON \ 
and 

SEND 
NOW 



For fast response on pH Meters... 

F7ic#A4 UNIVERSAL pH ELECTRODES 

* Low resistance 

* Fast response 

* Rugged tips 

* Combination electrodes for 
0.5 ml samples 

4855- B10. 

A series of glass and reference electrodes, 5 inches 
long X -inch diameter, for use in standard electrode 
holders and with connector plugs which fit any pH 
Meter directly or through available adapters. 

The glass electrodes are of low resistance with con- 
comitant fast response but without the usual fragility 
of bulb. Reference electrodes, both calomel and silver- 
silver chloride, have clog-resistant, porous ceramic 
liquid junction plugs; all types, including combina- 
tion, have removable caps for KC1 refill. The combi- 
nation glass and reference electrodes are much more 
sturdy than those heretofore available in the U. S. 
They are easier to manipulate and clean than two 
separate electrodes and fit into smaller vessels. 
Glass Electrodes. Usable with any pH meter calibrated for 
zero potential at 7 pH, the usual standardization point for all 
pH-scaled deflection-type meters. The general purpose electrodes 
are comparable to many "heavy duty" or "rugged tip" elec- 
trodes offered to date. Internal shielding prevents electrostatic 
interference. Ag-AgCl filling is permanently sealed; glass-to-metal 
seals prevent electrolyte leakage where electrical leads pass into 
the body of the electrode. Rubber cap relieves strain on lead 
wire at top of electrode. 

Reference Electrodes. Calomel (Hg-Hg2Cl2) and Ag-AgCl 
(mercury-free) types are provided. Liquid junction with sample 
is established by sintered ceramic disc sealed in tip. Porous disc 
is less subject to clogging and erratic flow than fiber-type junctions. 

Combination Electrodes. Particularly useful for small sample 
volumes. Single 6-inch body contains both measuring electrode 
and calomel reference elements. No. 4858-Q15 is identical with 
4858-L15 but is ?2-inch diameter over entire length; No. 4858- 
L15 has 14-inch body over 4 inches of stem and fits easily into 
test tubes or micro cells for measuring samples as small as 0.5 ml. 

Catalog pH Temp. Lead, 
Number Type Range Range ?C Inches Price 

GLASS ELECTRODES 

4855-B10 Gen'l Purpose 0-11 0-70 12 17.25 
4855-B15 Gen'l Purpose 0-11 0-70 30 17.25 
4855-J15 High pH 0-14 0-70 30 18.50 
4855-M15 High Temp 0-14 0-100 30 26.75 
4855-U15 High Strength 0-11 5-70 30 23.00 

REFERENCE ELECTRODES 

4857-F10 Calomel - 0-70 12 14.00 
4857-F15 Calomel - 0-70 30 14.00 
4857-P15 Ag-AgCl - 0-100 30 15.35 

COMBINATION ELECTRODES 

4858- L 15 -in. diam. 0-11 0-70 30 29.50 
4858-L60 4-in. diam. 0-14 0-70 30 38.00 
4858-Q15 2-in. diam. 0-11 0-70 30 28.00 

* New 
Corrosion Resistant 

Support 

Electrode Support and 
Holder, Thomas. A 
corrosion-resistant assembly 
for use with standard 5 or 
6-inch shielded electrodes 
at a distance from the pH 
meter to prevent accidental 
splashing of the meter. 

Consisting of spring- 
loaded, nickel plated Holder 
and 5 X 7-inch stable porce- 
lain base with 12 X 14-inch 
stainless steel rod. Holder 
has spring clips to take 
standard 5%-inch electrode 
caps and can be quickly re- 
leased by one-hand pinch- 
grips for raising or lowering. 

4863-K10. Support and 
Holder, complete but with- 
out electrodes ....... 14.30 

Detailed description sent upon request 

ARTHUR H. THOMAS COMPANY 

Scientific Apparatus and Reagents 
VINE STREET AT 3RD * P. O. BOX 779 * PHILADELPHIA 5, PA., U.S.A. 
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