
The respondent side effects of oper- 
ant schedules are often such as to inter- 
act with the positively rewarded instru- 
mental behavior. Since these elicited re- 
actions are in many cases primitive, 
phylogenetically and neurally, parsi- 
mony requires that they be considered 
before more complex discriminations 
are invoked by way of explanation. 

MICHAEL F. HALASZ 
Research Laboratories 
in Neuropsychiatry, 
Veterans Administration Hospital, 
Pittsburgh, Pennsylvania 

It is quite possible that the force vari- 
ations during fixed-ratio responding are 
mediated by emotional responses, as 
Halasz suggests. However, in the 
study reported, the systematic changes 
in force were generally enhanced 
through repeated exposure to the rein- 
forcement schedules, contrary to what 
one might expect if emotional habitua- 
tion played a significant role. More- 
over, the cycles that showed high and 
low forces typically had a period of 
less than 30 seconds. Twenty-five daily 
variations in force with cycles of this 
relatively high frequency do not ap- 
pear to reflect the more integrative 
changes in tonus that would be pro- 
duced as a concomitant of emotional 
response. 

A discriminative basis for the in- 
crease in the force of response after 
nonreinforcement has been proposed 
by Notterman and Block [J. Exptl. 
Anal. Behavior 4, 289 (1960)]. They 
suggest that the organism learns to re- 
spond "harder" when reinforcement 
does not occur. This direction of 
change is learned in an environment in 
which an increase in vigor frequently 
produces reinforcement after other be- 
havior has been inefficacious. 

Nature provides relatively few 
situations in which "softer" is an ef- 
fective direction of behavioral change. 
It is possible that within the evolution- 
ary process there has been selection for 
an increase in vigor of response and 
the phenomenon has become a basic 
property of the operant. This pattern 
may frequently be correlated with a 
more general pattern of emotional re- 
sponse of the sort Halasz has noted. 
However, the force changes may well 
be functionally independent of the 
emotional pattern. 

DONALD B. MINTZ 
Department of Psychology, 
Princeton University, 
Princeton, New Jersey 
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New Products 

A neutron monitor, the 9120 spher- 
ical Dosimeter, which provides a close 
approximation of total human body 
dosage, is designed for monitoring per- 
sonnel areas in reactor or accelerator 
facilities, or around any type of neu- 
tron source. It is sensitive to all neu- 
trons within the energy range of thermal 
to 15 Mev. Dose rate or cumulative 
dose is obtained in a single, immediate 
reading. The measurement is omni- 
directional. The instrument consists of 
a Li6I(Eu) scintillation detector sur- 
rounded by a 12-inch sphere of poly- 
ethylene, a transistorized preamplifier, 
mobile stand, and decade scaler. The 
detector assembly is also equipped with 
hardware for wall or ceiling installation. 
The advantages of the instrument re- 
sult from its detector-moderator geom- 
etry which provides a response ap- 
proximating that of the human body. 
Deviation is less than the uncertainty 
of the neutron flux equivalent of amrem. 
Readings are independent of the energy 
distribution of the incident neutrons. 
Since all neutrons from thermal to 15 
Mev are detected, no knowledge of the 
energy spectrum is required. Multiple 
readings, graphical interpretations, or 
instrument geometry considerations are 
unnecessary. Unlike other neutron 
monitors, such as films, propor- 
tional detectors, tissue equivalent de- 
tectors, or fission threshold detectors, 
the 9120 spherical Dosimeter has no 
gaps in its energy response. The inter- 
mediate energy range from epicadmium 
to 100 kev is also efficiency detected. 
The sensitivity of the unit is approxi- 

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

Robert L. Bowman (R.L.B.), 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 page 979. Circle the depart- 
ment number of the items in which you are 
interested on this card. 
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mately 3000 counts/mrem. Readings 
may be made from 0.1 to 1000 mrem/ 
hr. Models with a range up to 10,000 
mrem/hr are also available on request. 
Background count is approximately 2 
count/min. The instrument is insensi- 
tive to gammas.-R.L.B. (Texas Nuclear 
Corp., 359 E. Howard Ave., Des 
Plaines, Ill.) 

Circle 1 on Readers' Service card 

X-ray-tube driver is a variable pulse 
width and slope hard tube modulator 
equipped with a -75-kv output trans- 
former to drive an x-ray tube. The mod- 
ulator is capable of producing pulse 
shapes with variable rise times and 
pulse widths as follows: peak voltage, 
0 to 15 kv negative; peak current, 25 
amp; pulse width, 2 to 5 Usec; rise time 
0.5 to 5 Usec; pulse repetition rate, 180 
? 10 percent per second; pulse rises 
quickly to a predetermined pedestal 
from 50 to 100 percent of peak, and 
then slopes up to the full voltage. The 
modulator can be externally triggered. 
Output of the pulse transformer is 75 
kv peak voltage and 5 amp peak cur- 
rent. The transformer is oil impreg- 
nated and its bifilar winding is rated for 
4 amp r.m.s.-J.s. (Sperry Gyroscope 
Co., Great Neck, N.Y.) 

Circle 2 on Readers' Service card 

Peristaltic pumps are designed to 
transfer liquids and semi-liquids by 
means of peristaltic action on plastic 
or rubber tubing. Tubing is inserted 
into two tube-holding channels, one on 
either side of the pumping mechanism. 
Thus the pumps can be used for mul- 
tiple as well as single-tube operation, 
making it possible to multiply the 
capacity of the pumps or to feed mul- 
tiple circuits simultaneously. Since the 
action on one side of the mechanism 
is 1800 out of phase with the other, it is 
possible to accomplish virtually pulse- 
free pumping by using two tubes in 
parallel. All motion is at right angles 
to the tubing, eliminating the tendency 
for the tubing to creep. A pair of screw- 
driven compression plates is used to 

occlude the tubing and to adjust for 
various diameters. Maximum tube ca- 
pacity is two 1/2 by 3/8 inch plastic 
tubes, one on each side. The pumps will 
accommodate as many smaller tubes as 
circumstances permit. The design of the 
pumps is such that flow rate is directly 
proportional to speed over a wide range 
of pressure. Model 600-1200, designed 
for low-volume, high-accuracy work, 
features a synchronous reversible motor 
and accurate gearbox with 12 gearshift 
positions. In operation, any speed over 
a 5000-to-1 range can be selected 
simply by turning the gearbox knob. 
Average reproducibility is 0.1 percent. 
Flow rates are obtained from 0.0042 
to 228 ml/min. Output pressure is in 
excess of 200 mm-Hg. Tests indicate 
negligible hemolysis. Model 500-1200, 
designed for high-flow rates, is driven 
by a heavy-duty, high-speed, variable- 
speed motor which is controlled by a 
solid-state speed control producing 
rates over a 50-to-1 range with a given 
size tube. Feedback circuit assures 
excellent reproducibility. Tests indicate 
negligible hemolysis. Flow rates are 
obtained from 1.4 to 760 ml./min. 
Output pressure is in excess of 700 
mm-Hg.-R.L.B. (Harvard Apparatus 
Co., Inc., Dover, Mass.) 

Circle 3 on Readers' Service card 

Portable salinometer (model 621) uses 
magnetic induction to sense the ratio 
of conductivity of a sample of seawater 
under test to the conductivity of stand- 
ard seawater. Any temperature differ- 
ence between the sample and the stan- 
dard is compensated by a double-bridge 
circuit using platinum resistance ther- 
mometers immersed in the samples. The 
compensator is said to eliminate the 
need for controlling the temperature of 
the sample. Range of conductivity ratio 
is 0 to 1.5, corresponding to salinities of 
0 to 53 percent. The volume of sample 
required by the measurement is 50 ml. 
Accuracy of measurement is said to be 
?0.003 percent. Temperature compen- 
sation range is 0 to 400C.-i.s. (Hytech 
Div. of Bissett-Berman Corp., G Street 
Pier, San Diego, Calif.) 

Circle 4 on Readers' Service card 

Magnetic tape delay system (model 
102-DR) provides a time lag of 0.3 to 
10 seac. The system comprises a tape 
deiay transport mechanism and two data 
converters. Time delay is accomplished 

Erratum. The sensitivity and accuracy of the 
Mettler ultramicro balance described in New 
Products [18 Jan. 1963, item 5, p. 254] are mea- 
sured in micrograms rather than milligrams. 
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The Chal-lenfge of 

the materials age 

The two-phase materials concept 
In this sixth year since man's first probe of space - an age in 

which structural materials must do the impossible - attention is 
being focused increasingly on the two-phase concept of material 
structure. A two-phase structure is a combination of two different 
materials of contrasting strength and elasticity. The result is a 
composite which produces a material whose- properties are superior 
to either of its components used individually-. 

Sounds like a great new idea? "Great" it is - but "new" it 
isn't. Nature had it first, millions of years ago. 

The two-phase concept is at least as old as, say, bamboo 
a natural two-phase material combining cellulose fibers of high 
tensile strength in a matrix of lignin, which serves to cement the 
structure and provide elasticity. 

Filament-wou nd glass fibers are an example of artificial two- 
phase material, in which glass fibers are combined with epoxy resin 
to form a material whose specific strength is two and a half times 
greater than that of any homogeneous material, including metal, 
glass, or plastic. 

In applying the two-phase, principle to space applications, the 
extraordinary properties of single-crystaol Mament - (more in- 
formally called whiskers) as reinforcing agents, is attracting more 
and more attention. Whiskers are among the strongest materials 
known. Some are capable of withstanding stresses of several million 
pounds per square inch. And happily, some of them'tend to retain 
much of their strength at very high temperatures. 

Much of the exploration now being conducted on the problem 
of two-phase materials is being carried out with the aid of Instron- 
equipment. 

Instrons are sensitive and highly accurate testing instruments 
suitable for broad range of stress-strain studies. These include 
not only studies on single whiskers. and high strength alloys, but 
in such areas as high polymer rheology, refractory metals and 
ceramics, textile fibers, and biological tissues. 

E ~~~~For a detailed study of current research in the 
development of two-phase materials, we invite 
you to write for your free copy of Bulletins C-3 
and -PC-B - examples of a series of application 
studies compiled by Instron from independent 
sources covering virtually every area of materials 
research. For bulletins describing late technical 
developments in your specific fields, please feel 
free to% d.rop us -a line.% 

~ EGNEHN CORORAIO 
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Intrwnentatioyfor thsinew mands farst growigbence, sple-asae sedusyu 
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by establishing a loop between record 
and reproduce heads of the tape system. 
The length of the tape loop is adjusted 
by positioning a slider that carries an 
idling spool. The slider moves on the 
track of a fixed scale that is calibrated 
in seconds and tenths of a second over 
the operating range. The system is said 
to have a linearity of 0.2 percent of full 
scale and a frequency response of 0 to 
400 cy/sec at 7.5 in./sec and 0 to 100 
cy/ sec at the lowest tape speed of 17/8 

in./sec. Minimum signal-to-noise ratio 
is 30 db at full scale input. A noise com- 
pensator provides an additional 10 db 
improvement in the signal-to-noise ratio 
when the system is used for analog data 
recording.-J.s. (Mnemotron Corp., 
Pearl River, N.Y.) 

Circle 5 on Readers' Service card 

Thermoelectric microscope cold stage 
consists of a cooler in a 3 by 3 by 1 /2- 

inch-high epoxy housing and a compact 
controller. Cooling is provided by 
thermoelectric elements which transfer 
heat from the sample to a tiny integral 
heat exchanger. With 15'C tap water 
in the heat exchanger, the instrument 
will work down to -60'C. Hotter or 
colder liquids will shift the working 
range accordingly. Temperature is 
sensed by a small bead thermistor fixed 
directly to the sample holder. The 
resistance of the thermistor is measured 
with a model RC-16B2P General Pur- 
pose AC Wheatstone Bridge. Audible 
null indication through earphones al- 
lows continuous, uninterrupted observa- 
tion of the sample during the entire de- 
termination. The temperature is read to 
better than 1 'C from a chart of 
thermistor resistance versus tempera- 
ture. Alternatively, a direct-reading 
electronic thermometer may be used. A 
simple calibration procedure, involv- 
ing standards of known freezing point, 
can increase the accuracy of either in- 
strument. In operation, a few mnilli- 
grams of sample is placed under a cover 
glass on a 6- by 18-mm glass slide and 
inserted in the instrument. Alterna- 
tively, several different samples may be 
accommodated simultaneously in small 
drawn capillaries. With liquid flowing 
through the heat exchanger, the thermo- 
electric cooler Is energized and the 
sample temperature controlled by ad- 
justing a knob. Generally a liquid 
sample will be cooled until freezing be- 
gins. If the cooling rate has not been 
excessive, the moderate amount of 
supercooling attained will allow observa- 
tion of the crystal front as it moves 
across the field of view. Proper manip- 
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ulation of the knob will allow the pro- 
gression of this front to be slowed, 
halted or even reversed. Melting may be 
controlled as easily. The freezing and 
melting rates may be adjusted to a 
small fraction of a degree per minute. 
-R.L.B. (Industrial Instruments, Inc., 
89 Commerce Rd., Cedar Grove, Essex 
County, N.J.) 

Circle 6 on Readers' Service card 

Image plane digitizer provides a 
means for digitizing x and y coordi- 
nates by locating the position of a cross- 
hair reticle projected on the image 
plane of a magnified film view. The 
unit can be used with systems employ- 
ing back or overhead projection. Hard 
copy may be read directly. The digitizer 
is encased in a frame containing a 2-ft- 
square viewing area. Both x and y cur- 
sors may be hand manipulated to ap- 
proximate the desired point locations, 
after which the reticle may be precisely 
set with individual vernier knobs having 
reduction ratios of 15 to 1. Mechanical 
stops prevent damage at the extremities 
of travel. An auxiliary data processor 
control console provides digital output 
compatible with commercially available 
tape and card punches. Provisions are 
made for external foot-pedal control of 
data-record functions.-J.s. (Itek Corp., 
10 Maguire Rd., Lexington, Mass.) 

Circle 7 on Readers' Service card 

Ultra-micro mull holder enables the 
analyst to easily position micro samples 
for infrared analysis and to obtain good 
qualitative spectra without the need of 
expensive beam-condensing optics. The 
holder mechanically positions the sam- 
ple very close to the focus of the spec- 
trophotometer beam. Although the 
beam is physically attenuated, sufficient 
energy is transmitted through the 1-by- 
4-mm aperture to provide good analysis 
of micro samples. The small, single- 
block Ultra-Micro Cavity Cells are ideal 
for this method of sample mounting 
and offer a low-cost method of obtain- 
ing spectra of samples as small as 0.2 

*l. With the Micro Mull Plates, a quan- 
tity of material can be analyzed in the 
form of a mull. A spring-loaded pres- 
sure plate holds both cavity cells and 
mull plates reproducibly in the beam. 
By merely depressing the pressure plate, 
a cell may be inserted or removed from 
the holder. The unit is satin nickel fin- 
ished throughout to provide a chemical- 
ly resistant surface. The U~ltra-Micro 
Mull Holder can be used in all Perkin- 
Elmer and Beckman infrared spectro- 
photometers. It mounts directly into the 

15 MARCH 1963 

-1.. "'' --..--..-....-.....,.-... -"'!.:!!:!:!:::::!::!:::::::::::::!:::: ; .!::,-. --.. . - - .-....... -- . . ......... ,;:;.-:., ;.." -..,:,., .......:..,.:.. .--------.-l-.--.-J, 7:-:.,;;-..:.:-.:--!.!:.::::: ... ..... .--.:-. .:- j ::::::::::::::::::;;;;;:;:;;.:- '. .. .--.- .. .. -: ............................ ., . . . .-, %- ----- ----- -----.--."- ':;::'!::;:::::.:.:.:,.!-''!:...-.-N--------.-- -;? . .... .:.............. ................................. .:.;;...; ......... .......... .... ..... . ............. :,!:;........- .-....... .  ..  .::: ... . . .-.--.... . ... -- ..... .. .-.. -...::!;.;;:...:..: .: . .... ................... -_ -..........-. .. :- !.!:.:.:.:.:.:.:...- - -... . .. .. ..... .. ... .:. ......" .. .. ..... .....:... .................. : !;;; .;!..!::!!!;!.:!::.............:::::::::. . -.. - - -- ...;; -...:.:: !;:;:: ;;:;!:::;;;:;::;;:..!...!::. :.:. . - -...;- .. . . ..::. :.: ..................... .. .. .::;.......:... ... ''..:. .. !.: .............. ::::: ... .: :i;;..!!,--------.----.- ...... ;:..1 ... ... . ---- ...................................... ........:.:. ..:; -. .!..: ....... . . ......... ... . .....;.....:;.;: :: - --. ...... ........ .:::::.::.: ::.:::: ;.:;!!:!:...:...::....:.:.:...::.:.:.:.:.. -........ .......! ........... ... . . .... !:-:............-- . .. ...................., ...... .. ....... .. ...... .. .. . .................................... ---; .!:; . ........ ...... ...-- -.. ..... .:.:.:.:.:.:.:: ::..: .............. - - -. - '. :::::.:;::::::: .. ::!..... .. :. . ! : .. ...: ... :.::. ... . ..... .. --::............ ... .......... .. :: ..... :....: ... .:.!.!.:.!.!.:.:.........;:,:,:;: -..-.....:.  ;!:.................. .. ... ... .... ......................::.. .--.. ..... . .::.::: . ... .................................-:.. ..:. . . :................................................................... ... .::......:;.. ........................ :. ... .;.; . ............. ................ .... ..:!.:..:!:.:.:.:.:.:.:.:.:.:.:.:.:.:.: .-------------.---.. ......... ......... ...:::............................................. ..-;1. 1:1..:. ;:;;j'i, ............ :--... ............... .... .. ........ .. .................. .... .. -... ... ..............:.... ... . ............................................. . . . . . ..;:: . .- . .. ...................................:. ..l. ..... .: ..11::l: :,: :!:!:!.!!!!!!!:.!:!!:.  --.- -,.., ................................... ...,. .. .... ..... ..:! ...............................:.: .. .... :::::.:.:. . ... .... .... .. .... ................................;.; ... ..................:...- - .. .............................:..:.....;;.n. ..;, ..... ... .. .::::.-..- .....-....... ... ................ ................ .:  ...'.....: .............. ..............- ......---..:..:!!:!:!:!::::.-: .. .. . -...-;:;;; :.: ..... i. .:.:.;: ;:::; ;;; .::. ...:--: :::.: : : .: :::  .:;,,!:.. .... ....::..--. ..: .:. ..: . . ........ .... - .--..--.......-.............. -;..:;:;:.. . ....; ..... .......:.; :- .... - .. -... - -........ . .... :..:: ............ :::::::......: ::: .. -............. ..................... .......... .::::::::::.::..:. ::::: ::: ......---.- .... ... .. ....... . .... .. ... :....:.. -..............................:. . . .. .... ... .... .. . :. :. :..::.. .. .............. .. -... ...... . ...... ....... ..::..- ...:. :.:X::::;.: ... 
.. ..... .. ............... :. :.;::.:.. ... .,..r:.1. ......: 

..-............... ... . .. :.:.... ... .. .......-.. -.. . .. ...... ......-... .. ..... . ..... ....... .. .!.: .. ... . - -....... ... ..... ................. .. .... : " - 1.1:-- -...... .I..... .;..: .... -.-.. -. .. ....... ....:.:...... ....... .. __: -- .. ..... .;::....:... .. .... ......-.-.--.-.-.:. . .............. ................................... . ...... .------------- I...........- .... ... .-.- . .... 

:.N,:;.,..::::::::::::.::-:-.:::.:-.- 

"... 
-.., ...... 

.... ......::!:::: ....... ... .. -.. ..; : 
. ..... --- 

.. ....... -..... :.... ....-....... . ..... ..... ...... ...... .. ..... ....... .. -- .:..... ................... .... .. . .... ... ... .............. . .......-... ...... ..!... ............. 
- 

-....... .............-.. .. ... . .... ............ ...t:i:i:: !! . ..........r .--.- 
: 

............................ ..-.-..... .... 
...........::. ;  ...... ... .................. . . . ... .............................. ... .. :. .... ... ..... 

..;:.;.:.:..... ::!:,.... ... ................................ .: . . . ..... ................. .. .. 
;;;:::... :.- ................................................:.. -.l.. ............... .... ...................-.................. . .... ...... .. . ............. ... ..:, .. .......-......-....... ::::::::: :.:::::::::::;:::::::!;;!:-!! .. ................... .............. ......................... .. ::;-!:,: .... -. .. ........ ... ..... .;... .. ....:;:: I :................ ................. l.. ;;;;;:,;,;;!:;...:;!;: ::X . ........ ................... .... .... .l. - - - .-- .. ........................-....... .. ...... .... ..... . .................. . . . ... . .... - .- ::,W ............. ........ ........ ... .......-.................. .;:::;;:!:!: ;:: ... 
............-.:...... - -............ .::!.:: ................. ... -............................ .. : ....!:::::!::::: :: ..;... 

. 
.. :: ..-................ 

.... :::: I -. :::::::::::::.......:.. ..... :-:*!!..'--:-..- ... 
.. c;!:-.!.!:.:.::::::;; .. --. ....... ....... ...... ................................, .-....... :;!;!;........................................... . . . ..... ........................... 

;;;:.:. .. ..::-... ......... .. ................... .. ..... 
...- .. . ......:::::;: ......... ............ . . ....... .. ........... - - - -.... . ..... Aff., ..... ............-::.. ....... .. .... .1 ..........-........ .. .............;:;:;:.:I...... ::-..l.. .. . W::.-,-- ...............I-.. : ......... . _: ............, . .. ....... . .... ...................... ......... .......;..:.; .!:. .... .. ............ .. :!: .. ... ...--..; .. . ...... .. ..-I ,... ... .......... .... .. I......- .... ........ ......... ....-.. - ............... llmk.,.::::..::,...i .  %............................ ..:::.:.:.. ......... .... ....... .., .... :.!!.:.::.::::::::::::::::::::::: .- .... . ........... . .......... --....... ---- .-..... ... ..... -.............. ...... ............ .... '.. ......... ......................... :::: :- ...................... -....... ...... . .......... ......-......... ......... . -.- ..... ... .......... .. .... .. ... ... 

................. ... ... ,!::-. .-. ......... ;. . ...... -. ... ........ ... . . ... -... ... .. ........... .-..--. .. ... ....... :::. .... ..... ..... ...................... ........... -..- . ....-;........ ................ ........ .. ..... ..... . ........ .... ... ... ...............:; :. . ... ... ......... ;... !; .................. ..... .......-.. .:: .....!:.-: ............................. ............ ....: -, ........ ..... ......-... 
:::::::::::::. .... .... ... .......... .... . ....... ... .-....: .. 

..........-... .................. .-,:....... ....... ... .......... ................ ....... -.... 
-.:::;:;;:;:: .: ...-. ..... -:---::.:::::::::; 

.... 
....... :::.:..::;.::........... . .................... ;......;; ... .. .1 ..... . . . ...... .....;..... ...... ..............................;; ..... ...: ...... .....,.-.. 

..;.! '.: .... .. ..... ...111.1...... .......; ,.l....:.:.....-..::!:..:: .........................;.:;..:.:.:.:: . .... ..:. .....I... .... :;... ... .... .. :11-::;;:;::..I ...................... ............ -.. . .. ;;;;..;:;; .......... ..... ... ... ........ ... .. :..!.:!:.:...... :.. ;;::::!:: 
..... .:::.; .... 

:;;. . . 
.:: ::.!.., 

. .............. ...... ..,.... ..:.........-..;.;..;;::;!:!;::!: ... ;....;:. :;::;:. .1 

.-.......................... ............ ............. ... .. ...... .. ;. --;::;,::!!!::!!!!!! .............. !: .!.;,: ......::.:!.. ....... ... . .. . . . ........ ..... :.. ::... .....-. ..:.. ... .-- --- ..... --- :: .... ! .:.... .....-............... .!.::.::., ........ :.;.... ......---.. ........ ................................. ... . .. .......... ---: .;!:;;;; .. ................ .. .. ... ......................;::.;;:: ...:.... ...-......- . -... ............................................ ........ ................... .... - !..::;:. .........................................:: ..... .. . .. .. ... .... . ...xxxxxxxxx::::::.: ....:....... - -:; . ........................................ :: :..! ......I..... ..................:.. . .. -- . ....... ... .. .;.:.:.:.:.:.:.::..............- ---..-- . ........................................ ..1 .-:... ..::! ........................:............ ............................................... :....................... -.::::..: .::.. ..........-............... . -- -.. .. ..: ....:::::................. ......:!!:::::::::........-7 . 
.........::: ..... ... . ............-. -..... . . . .. ....... ... .... ...... ..... .. ... .................. ........ .. ......... ... . ....::...:.. ................. .. ..... .. ..... .... .... .. .. -.. .- -. ............... . . .. ..... ..:-...... . .......... ................. . . . ................. ..... .;. ...... -.:::-w . :. :.. ..-. . ................................ ........ ...:....... .......... ... :.::: . . - -..-..-.... ;:: ...-. :::... . .................. ..:!:!:: .:.::.- .  ... ... ... .......... ...... .............. .....:::::: ::::,:::::::::::::::::::.:: :. .,.- .::..:.:..;:.. 

......-......::::.-....:--.---. .. -.-: ..-... . ... .:::...--....................................:....... 
.. 

. -.--. ..- -.....!. ;, . ............................. -...-...,:; .. ... ..... ...................................... .................,........ .. ... ..... ... . , 
--..- ...... .  . . ....... . . ... ... ..... ......... ...!:: ... :::::::::::::::::::::::: ...... 

:::::::::.:::::;::::::!!..;..: . .. . .. .... .. :::::::::::::::::: ..:... -.... .,................................... . ............ . . ..... ....................................... . . ... . .. .......... . ............. . ..... .--.- -.. -......-..... ... .....-.......- ........... .... .....-.. . .. ..... ........ . . . .............. . ... ... .. .... .... .. ]---.. -.... .. ...I .. ... .. ... ..... ............ .--...... -.. .. .-... . . ...... . ...-.-%: :::::::, . ....................... ... . ... ............ .. ...... ......... .. .. ....... ....... .. - - .... ...... ... ........ .. ... -... . ............. ... ....I.. ......... ... --.. -.... .. ..... ...... .1% .. . . ........ .-.... . . .... ..... -- - .. ...... . ....... .. . . ...................... .. . .. . . .... ............ .. .... .... ........ ... .-.......; ......i........ . . ... .. .......... .. ............ ... ... 
.--::. 

. :: ... ...., 
------- ... . ... . .. .. 

.:.-ili;. .... 
.... - ..:.::;. ....-::;.::::::::--.. ... 

-....... 
.... . 

..`...:.-:.,,.... -................ ..., ...-;!!! :.:::::i... ..... ....-.. ... .... .. ......q 
- 

........ ..- 
z,.... ..........-.... ;:: ''... 3: -.-.--.---.-ml!!!.!:- ,!............... ..-........-I .. . .- . .-. ..... . ..:. .-. .. ..-- ....-- ..- .. .-:-- .. .. .. -:..... :..'-:&Z............... --, ::::::: .. ....... . .... . ... . .. ....... .........I:. .............. 
::::: ...;.. .......... .::::: I.-- -. 
:-... ::. .....-... . ........ ....I.......--. 
,.... .. :.: .. . .. . ...... 

......:.. ......-- .... 
:. ..... . -... .. .:.:::.!:.;;:::: :: ... . ..... --. 
.:;!: .. ......... .... .. -...... ......-.. ...-- ........ ... ... .. ....... .. ..... .. ... .. ... . ... ... ..--... .:: ..................., ......... .... . ........-- ----------- ... -........ .. .........:. ........-. .... .. ... ::.!.::::: .... .. I....... .... ---....... ... :. ..... .. .........: ..... . . ..... ..-...::.:. .. .... ..... -... ... ....:; :.. .. :: ...-- .... ... ........... ........ ...... ......... .... ....:: .:.:.:. ;:;:... .... ......... ...::: ... .. -.;.. ..;;:. ....... ... ...... .......... -.,............ ..!......;;:., ........ ... ... -.. ...... .. ... ... ..........:..! :..::... ::..........: ... ... ..!:, ... ..... ....-;...... ::::::; .... .. .. . .I .. .- . ..:- .............1. .: ::::: ....:- : ...... ...:--... .... :!.:.. 
.....-. .. ...........: ... .. . . . .. ....... .......... ;; ... .-..... .... ........... --::.. .:.....::, .... .---.. ... .. .. ... .... .. . ....... ... .. ::.::.:... . ................................ ...................... I....... ...- .- -.. ... -.. :1 ... . .. .. ...... ... .:::::::. .. .. .... ......... ...... ..................... : ';::! -- ... ..... -.. - -... ...-.... .... .... ....:::.:; . .. . .... .................... .. . ........... . ................- .. ....... .... . . ... :. ... ....... .:::.. - -: .. .. ... ........... ............... . -.:. ... . ... .- ..... --. . .1 .. ... ... ; .............................. . .. . .. .. ...... ... 

..;!!...:::;:. 
.. ... . .. . ....... ..... ... . . ........ .. ......... .. .::.:::.... -.... ..... . ..... .. . . . ........ . . . ......... . . -.- ...... .... . ... .... ...... . ....... ...... .. ......... ..... .... ............................- . .X.X... ...... 

. . .... .............::i;:::......:!:::::::::..:....... .. ..........- .., 
.. ... .... .. ... ....... ... . ............... .....::::.:::::::: ....... - - .. . .. ..... .. ..... ..... . -- ..... . .... .... .. .. ... .. .... ie; -..;:....:.!:.:.:.:.:.:..:.:.:.::.:!::: ... .. ...................................... .:. --- ........-. ...... ... .. ... ...- - . .. .. . . . ........... .. ....-..-.. . ....... . .... ..... .... ... ....... ...... . .. ......... ..... .- - .. ........... .. . .. -.. ... .. .. ......... .... . ...... -.. ........................... - -- .. .... ....... . ...... ..... .... ............ ........ ... ... ................................... ......... !:.. - ....... -..... ..................................................  ------ !::........ ...xXx .......................... ; .,.. ..!i!:.. N........ .............................................................................::.!..:;;.;::!::..:..::...... .. . ...... :::!,:. ...................... ..-................ .T.........--............--, .. ........ .......... :...... ... . ........ ...71.:...Al . .... ..-........:.......................................... .. ......-..-.............;. .. . .................. ..... .. ......... ........ - ...,. .....::.:::: ... :.:::::: 

; ; - - .....;;:.:!!. 1:...- ............--.-................... ........... . . . ..... . .... -...::::::::::.:::.::: ::::;:::: .:..:.-: ........... 11 ::.:!:;;!:;,:::::::.:.::.:-. -::: 
. :. -.. . ... .... .......................... .:.::::: . . ... .... ! : !   ::::!!:,;::::... .. ....... . .. .- .:-...: . ... ..... . .. . .. ..........- --.. ... ... ... . :.. . .. . ............... :::.:::..... ---.- ...... ....... .X.......I .. . ... :-.......-..-......................:... --:.:. :.:::..;.::.....,!........................................ .....:,::....:!:.:.. ... ...... ................................. .. 

-7-: 7: ........................................::: ............ -.-. -.---:. ... . ... . ..................... ............ .:: . .. -.. ::! .- .................. . .... ............................... : :: . . -- -::.:::: ...:.-.. .;'':::::::::::::::::::::::::::::::::::::::: .:... '!..::.-- ............. . . . . ........ .... .... ... . -...-. :: X. .....:...:.:........ . ......- . . . ............ .. .. . ...... . ::: .... .. . ...... .......... ... .. . . ............ . ... . .... ... .. . .... . .. ............. :.:..:....::::.! ... !................... ................. . . . ....... ... ................. ....:. . .. ...... ..... ......... ... . .. ... ............... . .:..:::::;. ,.:....:-.-::-....::.::: ..-: .:.....:.:::.::.::.:::::::::.. 
... . . .. ...,.................... .. .... .... .........:  .... ....... ..-.:.:.:.:.:...:.:.::::::::;....... ...................... -. ........ ......... 

:::.::.:..:: 
................. . ........ ............. ..... ... . ........ ...... . ..... .. ... .........:. . ....... .... . ......... ... .... .. . ...... .......... .. ......-... . .. ...... :......: .. ........................................ ... . ...-:::.: .......... ..........:....-........... ... . ....... ....... :::.::..:.::::........ ..........................................:. .. : , .. . .. ..... ...........:.::.: ............. ................... .. ............ ........................... . ....... ... ........... ........... ......- ... . .. .................. .. .. . ...- .......... .. ... . ... .................................................... . ... ... ::  ..... ....,.. ::::..::!:::lI .. .... ..... 

...................... ...:.:....:I........... .. .............. ....... ..... .. ..................................................:..:... ....::::--..... :!!!::;...: . .......... ...-.-...:...-. ............. .......... . . ............... . ...-.. ........................:: ..::..::::::;:.: --.-. .:;.....;.............. ........ ... .. ... ...... . .. -................................. ...................... ...--.... .... ... .. .:.::. .. . ..................- .. ......................... :::.::;:. ............. .... .. ... . ........... ;..::.:::::.::.;.. .. ......!.............. .. ........ ........... ............... :..:. ... .. ...... ... .......... .. .... ...............................................:.:I....... ..... .... :.:: .... ::.. ... .................... .................... :..::; '.... ... .::::.::.;;;.::..!.....:............................... -:. .: .....................................:.:.:;:... ....... .! -:::::::.:............... ..............-.... ............................ 
-:::::::.::::::::::::;::;::;..:. ...:.... ..... .... . .......... ............... .. ... .. ........ ;: ... :;:::.; . .... ::;: -.:.::::.. :.:.:.:.:.. . -..... -... -.. ........................................................ ..-... .... :. . !:;..:.:.: ........ ::.:.::::::::::::.:;.:;:!:; 
.::. ... . .. ..... -4. ...................................................................... 

....!:.:.:::. 
:.-.!::::::...... . I....::.: :::.....:::::..::...:...-..... !:! ........... ... ................ X.................. . .-............. : ..::.;.: ... !...:.:.::::::: . :.: . . ... ... ... .... ..::::::::..:.::........... ;;;... .... ...-...... .. .......; ... .. -.. . . ..........................................., ......:::.:......... ........ .. .. .. .. . . . .... .... . ;..................... 

........- .. ...... . -.... ......... .... :.... ..... .................-:::. ..... .. ...... .. ....... .. ... .. ::::::... .. ........- . .............., :::...;.:....: .: .. .:;, .. . ..... ... ... . .. ...... ...- ......... . ......... ...... ................. ... .. ..... ::::.... . ........... ... .. ... . ................ . .. .......... .:.: . . ........................ . ...... .I- ,..... ..., . .. . ......... --- .. ..... .... .... ... :. -.-... .... . . .. .. ...--.... .. ................:... - .. .... ... ... .. .... ...- -...... ... ... .. . ........... .... .............. :.- ....... ..... ..:: ..... ..... .. ...... ..... .. .. ... . .-- ... .. ....- ..... .. . .... . . ..... ....... .. . .... ... .. ... ......... ... 
:.:.............. . :..: . ........................ .::.: %, - -....: .. .. ...... -- .... . ... . ... .... ... .. ....... ....::::..:::::::::::..:.:.::: .........-.. ...::::.i:!:::.::.....:::::.:. -...... ....... ........:... . ............ .... .......... ..:. ................. ... . .... . ..... ..... ...... . ....................... ....... .:.:!;:::::::::::::::::::::.:::::.:::::::::::.: ... .. .....- ....... . .... . .::. : . .:..::.. -.. ...... .. ........ ..... ............ ..... .:. .........., . ... ... . . ...... .. ............. : :::..- ..... ... . . .. . ... . . ..- .. ................ .... .... .. ........... ... :.. ....... . ..... ....:...... ... .... . -.......................-.::::: ................ ::. -:.:: .... .:: ... .......... . .:::..:: .............. . ..:1 -.... . . ... .. . ..... .. .- :.:.:::.::..::: :: .-... .. .. ......:.. :. - , -. .. ........;.: :.. .... .......................... .- .. .... .. .......... I .. .. .. ........:....... ........................ ..- ....... . ..... . .::::;:::: .... ... .... .... .. . . ....... .. ..-... .:-- ........ ..... ........ ... .......... .... . .. ... . .... . . . .. ...... ::::.-::...:: .. ....... .........:.:.. .. 

.............-.-:. ::.. .. . ... . .........: -... ........ .:... .......... ... ... . -:.: ... :.. ......... .... ... . ...:.:.:.:....... .:...... ......... ..............::::: :: ::... " ......... ...... .... .... .. ......... .........--. ..... ... ............... ... .... ..:. ...... .:::.::.:.:.. .. .-..... ..... .. ..... ........... ..... .  . .....................: .:... . ... ...:..:.. ... ..:. . ..... .. .... .......... . . . . . .. .......... . .... . .. ..... .. ........ .. . .. . ... ... . ....::: ...... 
... ............. .... ..............::.............: ....... ..... ....... .. .. ........ . . ...... .. .. ... ........... :::::. ..... . ............ ...... ..:::. .::..:. ............ ..... .. . . ......... .... :.., ........... ... ... .. ......... .. ........ .... . . ....... .. . ...:. ...... . . . . ...... ... .. ........ .. . .. .. ... .. .... ..::::::. ... .. ... . . . . ....... ........ ... .. . . . ....... ............... ...:................. .::::::::::........:.:...........:.:.:- .. . ... ..... . . .. ...........:... .. .. .. .........: :.:;.:..... .......... ... ..... :::::.................................. .::.::. . ... .................. .... ....... .. ..............:...... .:..::::.::.::. ...................................... .. .::::::: :..: . . .......... .., ... ....... ... .. . . ............::: ... .:: :. ...... ..... . ....... ....: . .:.. ...... . ...-.. ... . .. ... : 

:............:... .. ..... ...::::.:::. ... ....... ...::: ..... :::::::: ::::::::: ..... .. . ...... :: ................l. ::...:!! ... ..... ..... ............. ................ .................: ..::::.:: . ....... .. ............. ...:... ..... :: .. . .....:..... ........ ...... :..:::.. .::..... ................: . .... ...... .. :::: ::::.: ................ ... .................:...: ..... ... ..........- ...... .. ... ...... . .... .. ...... ....... -........ ........... .. ... .. .. ..::. . . ... . .. .. . . ..::.: :. : : ::::::: ... ...... ... ... ...... . ...... ... .... ..... ... ............. .... ...... . .............. .-... . :; .. ... .. ..... . .........:::.-... ........ :: ... ......... .... ....... ........: :.:::.::: ..., . . . ..... .. ...... ... . ............. . ....... .. ...... .... ........ .......:.:.. .... .... ... ............. .......... ....... ... . .. .... ...... ....::........ ... ......... ..........:.: ........- ....... . .. . .. ..... ....... .. . .. .... ... . .. . .... ..:::.:: . . ... ... .......... . .... ... .... .. . ......... . .. ::::,;;::..... . . .. ......... ........ .. ........ .... .. ... ...... .. . . ... . .. .. ............... ...... . ..-..... ..; ... -........A .-..... ............. .... . ....................................... .................... . ... ... . - .....: .:............. ... . .......- :. . .... ........ ......... .... ............... . .......... . ... .. - --...... .. ....:, .... ... ............. .... . .. ... ....... .:..:...... . ........ :::::..::...::.:::: . .. ........... . ........ ...-: .:.. --.. ......: ................. .:...:...::.:.: ;... -.... ..: .!. .. .:..:..-.... ......... . . ....-. .......... .:: . ... ...... .. .. :::::. .:::.:::...................- . ... .. :::: ..................... ... .. ... ... . . . . ... ............................ -.................... .. ... .. ...... . ....... .. .. . ..... ..... . ... ....... ... . ... .- .....-. .......... . . .. .. . -... ..-. .. .......... ..... ....... .-.. . .. ..... -..... . .. ...... . . .. ...... .... :.... ...... ..-.- -... .......... . . ....... ... ..- ........ . .. . . ............. :..::: ... ... . .. ....... .. ......... . .. ... .......... .- .... ... .... ..- ....... . ... -.. .-...................... . :.:.:.::...... . :.. ..... . . . ...... ...... ..... .. .... . . ..... . . .... . ...... . .... . .. .... ..I . ........:::: ........... ... ..... . ..... .........I .... .. ... . ... ..... ... .. ..... ...... . ............. ...::I .. ....... . .. .. .... ................ ...... ... ....... .. .. ...1 



NEW BOOKS 

Modern Developments 
in Heat Transfer 

Edited by W. E. Ibele 
493 pp., $18.00 

Physical Methods in 
Heterocyclic Chemistry 

Edited by A. R. Katritzky 
Volume 1, 346 pp., $12.00 
Volume 2, 398 pp., $14.00 

SERIAL PUBLICATIONS 

Progress in 
Astronautics and Aeronautics 
(formerly Progress in Astronautics 
and Rocketry) 

Edited by Martin Summerfield 
Volume 9, 
Electric Propulsion Development 
Edited by Ernst Stuhlinger 
748 pp., $7.75 to AIAA members 

$10.50 all others 

Solid State Physics 
Edited by Frederick Seitz and 

David Turnbull 
Volume 14, 519 pp., $16.00 
Supplement 3: 
Theory of Lattice Dynamics 
in the Harmonic Approximation 
By A. A. Maradudin, 

E. W. Montroll, and G. H. Weiss 
319 pp., $10.00 

Advances in 
Immunology 

Edited by W. H. Taliaferro and 
J. H. Humphrey 

Volume 2, 390 pp., $12.00 
International Review of 
Tropical Medicine 

Edited by David R. Lincicome 
Volume 2, 425 pp., $16.00 

JOURNALS 

Microchemical Journal 
Volume 7, $16.00 
Back volumes available 

Developmental Biology 
Volumes 6 and 8, $15.00 
Volume 7) (Weiss Jubilee Volume), 

$18.00 
Journal of Catalysis 

Volume 2, $20.00 
Radiochimica Acta 

Volume 1, $18.00 
Physica Status Solidi 

Volume 3, $30.00 

YOUR TECHNICAL BOOKSELLER 
can furnish up-to-date information 
on any of our titles. 

A A 
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Perkin-Elmer Models 21, 221, and 421, 
transmitting about 30 percent of en- 
ergy. An additional holder, the CH-15, 
is required for mounting the Ultra- 
Micro Mull Holder in the PE Infracord 
and the Beckman Models IR-4, 5, 7, 8, 
and 9. About 20 percent of the beam is 
transmitted through the holder when 
mounted in these instruments. The CIC 
BA-1 Variable Beam Attenuator will 
compensate nicely for losses in energy. 
The Ultra-Micro Cavity Cells and Mi- 
cro Mull Plates are available in NaCl, 
KBR, CaF2, BaF2, and CsBr transmit- 
ting materials.-R.L.B. (Connecticut In- 

strument Co., Wilton, Conn.) 

Circle 8 on Readers' Service card 

Four-channel mobile recorder pro- 
vides a compact configuration of four 

channels of standard Offner recorders. 
Designed to permit use in operating 
room or laboratory, the unit offers a 

heretofore unavailable cabinet arrange- 
ment which fills frequent requirements 
for a four-channel unit (normally avail- 
able only in an eight-channel cabinet). 
The all-transistorized Offner amplifiers 
provide a maximum sensitivity of 1 /Av 
per millimeter, a frequency response in 
excess of 150 cy/sec, and drift of less 
than 1 ntv/hr. Physiological parameters 
such as EEG, EKG, EMG (integrated), 
temperature, blood pressure, and so 
forth, are easily recorded. Modular 
design provides quick change of mea- 
sured function. Sixteen-speed drive (1 
mm/min to 250 mm/sec) is provided. 
Folded chart paper is used with self- 
contained take-up tray. A handrail com- 
pletely surrounding the machine is 
designed to absorb impacts.-R.L.B. 

(Invengineering, Inc., P.O. Box 360, 
Belmar, N.J.) 

Circle 9 on Reader's Service card 

Teflon needle has a Kel-F hub that 
fits standard hypodermic syringes to 
permit the handling of highly corrosive 
or sensitive materials. The tubing of 
the needles is available in sizes approx- 
imating the standard needle sizes of 8 
gauge through 22 gauge, in lengths 
from 1 inch to 100 feet.-R.L.B. 
(Hamilton Co., Inc., P.O. Box 307, 
Whittier, Calif.) 

Circle 10 on Readers' Service card 

Multi-port instrument switch valves 

are precision 0-ring valves for analyti- 
cal instruments and other control ap- 
plications where many ports are re- 
quired. These valves are ideal for gas 
chromatograph column switching, pre- 
cision volume gas sampling, pneumatic 

signal switching, multi-stream switching, 
and other switching applications re- 
quiring low dead volumes. They are 
available with six and eight ports and 
will operate at temperatures over 1000C. 
A maximum operating temperature of 
160'C is possible for short periods of 
time. Valve bodies and stems are stain- 
less steel, O-rings are Viton A or Buna- 
N, and connections are 1/8-inch out- 
side diameter Swagelok tubing fittings. 
The O-rings can be easily replaced or 
inspected by removing a cotter pin, 
then removing the stem containing the 
0-rings from the valve. Electropneu- 
matic or motor actuators for these 
valves are also available.-R.L.B. (Loen- 
co, Inc., 2092 N. Lincoln Ave., Alta- 
dena, Calif.) 

Circle 11 on Readers' Service card 

Flame spectrometer uses the Rowland 
principle that if a spherical concave 
grating is placed on a circle whose 
radius is one-half that of the grating, 
and if a slit is placed on the circle 
opposite the grating, spectral images of 
the slit will be found in focus on the 
circle symmetrically arranged on either 
side of the slit. Thus, if photomultiplier 
detectors are placed around the circle 
at the appropriate location, character- 
istic wavelengths of the emitting ele- 
ments may be detected and the 
elements identified. By taking advantage 
of the symmetry, analytical detection 
may be made on one side of the circle 
and background detection on the other. 
Then the background channels may be 
connected to the differential inputs of 
the analytical channels so as to elec- 
trically subtract out the background 
interference. Each detector has a sepa- 
rate photomultiplier, amplifier, and 
adjustable regulated high voltage power 
supply which allows adjustment of each 
of the photomultiplier sensitivities. Each 
channel has a differential input cathode 
follower which matches the photomulti- 
plier tube to an indicating meter. Any 
number of detectors up to 66 may be 
installed to allow many simultaneous 
determinations. Light sources or flame 
can be used and the slits can be fixed 
or adjustable. This spectrometer uses 
a concave grating with 981.8 lines per 
millimeter. Its 0.75-in Rowland circle 
has a range of 3000 to 9000 A, with 

SCIENCE, VOL. 139 



NEW MODEL AMPUL SEALER 
Automatic Uniform Seals Inexpensive 

R~j ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~........ .....K_ 
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Just place the ampul between the rollers and push the knob. The 
ampul will rotate in the flame, the tip will be lifted off, the ampul 
sealed and ejected and the tip discarded-all automatically. 

KAHLENBERG-GLOBE EQUIPMENT CO. 
P. 0. BOX 3636, SARASOTA, FLORIDA, U.S.A. 

Write for Literature 

bdye gasptue 
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Mppcadison s/CAL PACIFIC 
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THE MASTER INSTRUMENT-whenever the end product 
of instrumental analysis calls for density or spatial 
measurements with utmost precision. 

AN IMPORTANT CONCEPT is being born or proved whenever the 
J.L.C. Microdensitometer is in use. Every decade or so other great 
instruments are developed which directly pioneer in new areas of 
science-spectroscopy, X-ray diffraction, electron microscopy, 
utltracentrifugation, electrophoresis, interferometry-and all feed 
data and specimens to the insatiable microdensitometer. . . . In 
1954 the first J.L.C. Microdensitometers were installed in key re- 
search laboratories in England. By 1 962 hundreds were in use 
throughout the world in outstanding universities, industrial labora- 
tories, hospitals, and government research centers.... For an 
explanation of how the J.L.C. Microdensitometer functions and 
what it may do for you, send for booklet SP-MDM. 

unique among the world's densitometers for . 

* Relative & Absolute Density * Direct Record and Specimen 
Measurements Linkage 

* Direct High-Speed * View of Specimen During 
Recording Scanning 

* Independence of Daylight * Interchangeable Optics 
* Ease of Maintenance * Calibrated Controls 

FM U1 National Instrument Laboratories 
828 EVARTS STREET, N.E., WASHINGTON, D. C. 

Telephone NOrth 7-7582 

15 MARCH 1963 

Installation 
and instruction 
included in price. 
Inquiries on special Guarantfeed 
applications invited. Service 

*Wide Range of Accessories Includes Polar Table, Automatic 
Integrator, Fine Focus Control and Fine Control of Specimen. 
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dispersion of 12.98-A/mm at 3000 A 
and 6.36 A/mm at 9000 A. With 0.6- 
mm wide slits, it measures less than 
1.0 ppm magnesium, 0.01 ppm cal- 
cium, and 0.01 ppm sodium.-R.L.B. 
(Technicon Instruments Corp., Re- 
search Park, Chauncey, N.Y.) 

Circle 12 on Readers' Service card 

Micromanometer differential for gage 
pressure measurements is available 
in two models with ranges of 0 to 
10 and 0 to 20 inches of water, re- 
spectively. Accuracy of the direct- 
reading instrument is said to be better 
than +0.1 mm of water. The cup and 
stem, made of nickel-plated copper al- 
loy, provide surface areas in the ratio 
9 to 1. They are filled with distilled 
water to which a wetting agent has 
been added in an amount small enough 
so that the effect on the specific gravity 
of the water is negligible. A glass float 
in the stem carries a glass scale gradu- 
ated in millimeters. The scale is pro- 
jected on a screen magnified 20 times. 
Maximum static pressure is 15 lb/in.2 
Special models for higher pressure can 
be supplied.- .s. (Instrumentenfabriek 
Van Essen N. V., Delft, Netherlands) 

Circle 13 on Readers Service card 

Organ-scanning phantom is a liquid- 
filled shell which duplicates the ab- 
dominal contours of a man from 
diaphragm to upper pelvis. The phan- 
tom may be used in AP, PA, lateral, 
and upright positions. A liver, kidneys, 
sleen, stomach, and pancreas may be 
purchased separately and used in any 
combination. Each organ is supported 
above the base plate by a plastic strut 
(two on the liver). A double ball-joint 
arrangement provides flexible position- 
ing for varying the thickness of tissues 
between the organ and the skin and 
the spacing between organs. Organs are 
easily inserted into the phantom by re- 
moval of a large circular access plate 
in the top. Other abdominal structures 
are available on a custom basis, in- 
cluding a simplified intestinal tract, a 
spinal cord (with or without human 
vertebrae), and major arteries. The 
phantom is fabricated throughout of 
optically-clear cellulose acetate buty- 
rate. The shell is 2 to 3 mm thick, the 
organ shells 1 to 2 mm thick, and the 
end plates 1 cm thick. All entrance 
ports and other fittings are sealed with 
neoprene 0-rings. The phantom is 
packed in a durable wooden case. If a 
concentrated radioisotope solution has 

been used, two ports on the top plate 
may be connected to tubing for con- 
tinuous flushing and organs may be 
flushed similarly. The organ-scanning 
phantom is accurately tissue equivalent 
for x-rays, gamma rays, and brems- 
strahlung, when the shell and organs 
are filled with water or a suitable 
aqueous solution. Tissue equivalence for 
neutrons and protons requires that the 
phantom have the same chemical com- 
position as the human body. A special 
solution has been developed which con- 
tains essentially correct proportions of 
oxygen, carbon, hydrogen, nitrogen, 
phosphorus, sulfur, potassium, sodium, 
chlorine, magnesium, calcium, and 
iron. A variety of tumors may be 
positioned anywhere within an organ. 
Solid plastic spheres and ovoids produce 
"cold spots" when the organ is filled 
with a radioisotope solution, and hol- 
low plastic spheres and ovoids produce 
"hot spots" when filled with a more 
concentrated solution than that in the 
organ itself. Scans, which normally re- 
quire weeks or months to duplicate 
with patients, can be made in a few 
hours and yield data which has greater 
reliability and consistency. Research 
applications include systematic ex- 

THE ORIGINAL TIME-TESTED 
GLASS PLASTIC CAGE 

l 11 !XC~~r1MM[r1? ?Ifl7 lI 

S~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...... . .... E 5 

JI 

molded seamless F R L B R T R 

construction of D 

rugged fiber glass G & P i A E 

reinforced plastics...minimum effort required to clean 

and disinfect.. .maximum animal comfort ... extremely 

strong doors with fool proof catches...economical to 

purchase and maintain.... For further information 
write: Department KS 

Kirschner Manufacturing Company 
Vashon, Washington 
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A symposium presented at the AAAS 
Washington Meeting, 

December 1958. Published June 1960. 

Roy D. Hockensmith, Editor 
6 x 9, 206 pp., 21 illus., cloth 

$5.00 AAAS members' cash orders, $4.50 

CONTENTS 

Water for the future: E. A. Ackerman, C. A. 
Davis, C. B. Brown, and R. L. Nace 

Water sources: W. C. Ackermann, H. T. Orville, 
C. H. M. Van Bavel, and G. L. Barger 

Water planning and use: C. H. Wadleigh, H. C. 
Storey, W. D. Criddle, and W. 1. Palmer 

Water control: T. W. Edminster, F. L. Timmons, 
D. L. Klingman, G. E. Harbeck, Jr., and C. B. 
Tanner 

British agents: Bailey Bros. & Swinfen, Ltd. 
Hyde House, West Central Street 
London, W.C. 1 

American Association for the 
Advancement of Science 

1515 Massachusetts Avenue, NW 
Washington 5, D.C. 
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from Butterworths.... 

THE MOST IMPORTANT SYSTEM OF 
INFORMATION RETRIEVAL EVER 

OFFERED TO THE SPECTROSCOPIST 

DOCUMENTATION 

OF MOLECULAR 

SPECTROSCOPY 
now including the new 

PEEPHOLE INDEXING SYSTEM 

unequalled for 

ACCURACY DETAIL 
RELIABILITY 

-2000 new data cards each year- 

and .... 

it costs less than most comparable 
systems! 

briefly, this is DMS.... 
An ever-expanding reference now in its seventh 
year-of selected infra-red spectra on edge-punched 
cards carefully prepared from pure materials to pro- 
vide detailed information of the highest possible ac- 
curacy. Each card is indexed spectrally and by chemi- 
cal constitution as well as numerically and by molecu- 
lar formula. With DMS the spectroscopist may fre- 
quently make positive identifications with very limited 
information. 

In addition, DMS includes information cards sum- 
marizing important contributions to the literature so 
that the user may quickly locate references to new 
techniques and important developments in instrumen- 
tation. 

the new index.... 
This newly-developed peephole indexing system (called 
DMS I-Cards) virtually eliminates the problems of 
search and retrieval. To date, the first 5,000 DMS 
cards are thus indexed. Each of the 211 I-Cards in 
this initial issue represents a particular property and 
instantly shows all DMS Cards having this property. 
Therefore, any compound included among the first 
5,000 DMS Cards can be located in a matter of sec- 
onds even when only two or three properties of the 
compound are known. Subsequent I-Card issues will 
follow soon. 

Published in collaboration with Verlag Chemie 

For sample cards, price lists, and de- 
tailed information about DMS and 
DMS I-Cards write to: 

B UTTERW ORTH I NC .( 
7235 WISCONSIN AVENUE, WASHINGTON 14, D. C. 
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Certified Performance wi 

ROOMS WITH CONTROLLED HEAT 
REFRIGERATION * HUMIDITY 

Heated rooms to +600C; refrigerated rooms -300C to +600 C; 
10% to 98% R. H. (special temperature and humidity ranges 
available). Size: 54 wide, 76 high inside-expandable length. 

Ideally suited for incubators; environmental rooms for plant, animal and 
insect studies; sample storage; aging and packaging test chambers or 
special applications. 

Modu-Lab rooms are completely prefabricated; assemble quickly- 
without special tools. Seamless, double walls of resin-reinforced fiber- 

glass- 2 inches of fully foamed, polyurethane in- 

|<77. sulation (equals 5' of glass wool); solid state tem- 

| <So v n ~~perature controllers; thermistor sensors; 
* -i- - f ~~~~forced air circulation; sanitary, rounded 

corners; free-standing, removable shelving 
and many more features. Write today for 

12-page, Modu-Lab Bulletin and Free cross-section showing insulation. 

LAB-LINE/HUDSON DAY CO. 
Environmental division/Lab-Line Instruments, Inc. -.a= 

3070 W. Grand Ave., Chicago 22,111I._ 
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CHEMOSTAT ... a continuous, 
automatic culture apparatus for 
growing microorganisms with 
controlled density and growth 
rates. Full control is offered by 
variation of growth factor in nu- 
trient and a timer that feeds nu- 
trient at selected rates. Complete 
with control cabinet and all glass- 
ware. Single unit, $355.00. Dou- 
ble unit, $575.00. 
Ask for Chemostat Bulletin 

METABOLISM CAGE . . . for 
carbon-14 tracer studies in rats 
and mice. The only available ap- 
paratus for total control of input 
and collection for metabolic proc- 
esses. Unique method separates 
feces and urine . . . virtually total 
absorption of C02. Complete sys- 
tems in 3 cage sizes; 3?' for mice, 
$252.25; 6' for rats, $298.25; 8' 
for guinea pigs, $350.00. Ask for 
Metabolism Cage Bulletin 

FAT EXTRACTOR (Wistreich) for rapid 
moisture and fat determination. Reduces 
24-hour task to 3 hours (proven against 
AOAC method, correlation coefficient 
:99). Apparatus includes reflux con- 
denser, receiver arm and special 780 ml 
flask with two compartments arranged 
so solvent returns from condenser di- 

rectly to inner compartment. On com- 
pletion of the process, fat has collected 
in the graduated receiver, solvent is in 
the inner flask cell and moisture has 
been dissipated or collected. Price com- 
plete . . . only $75.00 each. For full 
details, ask for Fat Extractor Bulletin 

Modern glass apparatus 

? el~tfilmlttlla E | for biological laboratories 

A SCIENTIFIC LABORATORIES gauges, valves, etc. Write 
317 MADISON ST., MAYWOOD, ILL. I for Bioluisac Caess og s 
A SUBSIDIARY OF COLEMAN INSTRUMENTS, INC. 

GENERAL PURPOSE HOOD 
_.. $45.00 

INCLUDING FAN 

Shipped knocked-down. Prices F.O.B. Muskegon, Michigan 

IMMEDIATE DELIVERY FROM STOCK 
You can mount this Sheldon hood on your lab counter in minimum time 
with simple tools. The superstructure is Sheldine-fireproof, resistant 
to all chemicals including percholoric acid. Over-all dimensions 47" 
wide, 30%3" deep, 50", high. Sash opening 451/i"' wide, 32" high. Baffle 

can be removed instantly without tools for cleaning. 
This same type Sheldon hood is available in 59" size at 
$495.00, and 70'" at $540.00, including fan. Ask your 
Sheldon representative. 

Write for complete Fume Hood catalog 
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ploration of new techniques, develop- 
ment and improvement of scanning ap- 
paratus, neutron depth-dose measure- 
ments, neutron activation studies, and 
development of bremsstrahlung-scan- 
ing procedures.-R.L.B. (Atomic Ac- 
cessories, Inc., Valley Stream, N. Y.) 

Circle 14 on Readers' Service card 

The A601R series of rectilinear re- 
corders uses permanent-magnet mov- 
ing-coil pen motors to record over an 
active chart width of 4.5 inches. Recti- 
linear recording is achieved by means 
of a lever and pulley arrangement that 
requires only two pivot points. Instru- 
ments in the series are available for 
measurement of d-c microamperes, d-c 
milliamperes, d-c amperes, d-c volts, 
a-c amperes, and a-c volts, with vari- 
ous ranges provided for each. Ex- 
panded ranges can also be provided. 
Accuracy is said to be + 1 percent on 
many ranges and +2 percent or bet- 
ter on all ranges. Ink recording is used, 
with a 3 months' ink supply being 
contained in the instrument. Re- 
sponse time is approximately 0.5 sec- 
ond for 99 percent of the final value. 
Event marker pens that record by 
means of a lateral motion of 0.1 inch 
can be provided in one or both mar- 
gins. A choice of left-hand, right-hand, 
or center zero is available in d-c in- 
struments and left-hand or right-hand 
in a-c instruments. Chart drives in- 
clude spring motors and electric motors. 
Normally, chart speeds of 3/4, 1?/2, 3, 
6, and 12 in./hr or in./min are pro- 
vided. Speeds up to 3 in./sec can be 
provided.-J.s. (Esterline Angus In- 
strument Co., Inc., Box 596, Indian- 
apolis 6, Ind.) 

Circle 15 on Readers' Service card 

Gamma counting system Tobor 
handles samples from point sources to 
10 liters. It features a large, shielded 
counting chamber with two scintillation 
detectors that maintain uniform geome- 
try and efficiency for samples with wide 
variations in physical shape and vol- 
ume. The dual-detector design insures 
constant count rate, independent of 
volume, for samples having similar ac- 
tivity and diameter. This method sim- 
plifies analysis of large-volume samples 
because it eliminates the need for di- 
luting or concentrating to a standard 
volume. Most common-size beakers, 
flasks, and graduates, in addition to 
animals as large as monkeys, can be 
accommodated. Access ports at the 
front and rear of the counting chamber 
permit in vivo arm and leg measure- 
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ments. Tobor is available with a selec- 
tion of crystal types and sizes ranging 
from 3-inch-diameter sodium iodide to 
7-inch-diameter plastic scintillators. 
Two 3- by 3-inch sodium iodide crys- 
tals provide 22-percent efficiency for 
Cs-137 in a 10-percent window, with 
9-percent resolution and less than 60 
count/min background. Samples as low 
as 10 muc can be measured. The in- 
strument will operate with both single- 
channel and multichannel analyzers. 
The outputs of the dual detectors can 
be summed, or taken individually for 
driving coincidence or anti-coinci- 
dence circuits.-R.L.B. (Nuclear-Chi- 
cago Corp., 359 E. Howard Ave., Des 
Plaines, Ill.) 

Circle 16 on Readers' Service card 

Small divided circle spectrometer for 
the educational laboratory is also suit- 
able for other applications where read- 
ings to 1 minute are satisfactory. Tele- 
scope and collimator are factory lev- 
eled. The prism table has a long range 
of vertical adjustment. A 14X Gauss 
eyepiece is standard equipment and ac- 
cessories include an eyepiece illumina- 
tor, polarizing attachments, 360-deg 
prism table protractor, replica grating 
and holder, and adjustable gate dia- 
phragm.-J.s. (Gaertner Scientific 
Corp., 1201 Wrightwood Ave., Chicago 
14, Ill.) 

Circle 17 on Readers' Service card 

Vacuum deposition monitoring sys- 
tem (model 220) is designed for thick- 
ness control of transparent and opaque 
films or multilayer combinations of 
such films. The system includes a light 
source and pickup head on a single 
mounting, a solid-state amplifier, and 
power supply, and a monitor disk sup- 
port. Included are four narrow-band 
interference filters, ten glass monitor 
disks, shielded connecting cables, and 
an instruction manual. Available acces- 
sories include additional narrow-band 
filters from 400 mu to 2.5 ju, additional 
monitor disks, and extension columns 
for longer or shorter disk supports.- 
J.s. (Optics Technology, Inc., 248 Har- 
bor Blvd., Belmont, Calif.) 

Circle 18 on Readers' Service card 

Disposable filters sterilize and clarify 
fluids and remove smoke from gases. 
The filter medium, called ULTIPOR, 
consists of a layer of fine inorganic 
fibers, epoxy bonded to the upstream 
side of a cellulose fiber base. It is 
claimed that these filters eliminate the 
cost; flow reduction, and clogging prob- 
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1 a . ....... W hen 
.t GREATER INTENSITY 

Is needed for 
CELL DISRUPTION'Rs 

Cell disruption of bacteria; preparation of difficult-to-dissolve sub- 
stances; emulsifications... this is when you need the higher output of 
the Biosonik Probe! No other unit meets the 120-watt output or 
240-watt peak capacity. And remember, this higher power means 
shorter runs. 

Power level of the air-cooled Biosonik Probe is easily adjustable 
from zero to peak and provides accurate repeatability. 

Exclusive magnetostrictive transducer gives higher efficiency, 
mechanical stability and exceptional heat dissipating characteristics 

assures long, trouble-free life. 
It's strictly hands-off operation. Includes support stand and 

universal clamp to hold the Probe in any position during processing. 
Will No. 27835 Biosonik Probe-$798.00 

NEW |BIOSONIK? PROBE 
ATTACHMENTS PERMIT CELL 

V -7 t DISRUPTION from 
MICRO VOLUMES TO 

......CONTINUOUS FLOW --;;;:: CNIUUFLW............... 
e....E .. i. ... 

.1.gl. .. . ....- 
.... .:t:!E~~~ .h ..... |ae'| 

CONTINUOUS 
* 4, ~~FLOW/HIGH 

INTENSITY 
CHAMBER 

CONTINUOUS FLOW/HIGH INTENSITY CHAMBER 
Useful where intense, localized ultrasonic vibrations 
are required in batch or continuous flow of product. 
Attaches easily, autoclavable, jacketed for cooling. 
2ml microchamber disrupts yeast. Batch Capacity: 
.564cc to 3.6cc. Will No. 27838X, Probe Chamber 
Attachment-$150.00 

COOLING JACKET ... Eliminates heat build-up prob- 0 
lems encountered when using standard high intensity 
probe tip. Will No. 27839X Probe Cooling Jacket-$50.00 

Write Will today! Get complete details on the 
BIOSONIK Probe and its attachments. COOLING JAiCKET 

-t 0 ~~Scilentific, Inic.40.:; 4 
Rochester 3, N. Y . *Baltimore 24, Md. * New York 52, N. Y. 

_ _ _ _ ~~~~~~~Atlanta 25, Ga. Buffalo 5, N. Y. * So. Charleston 9, W. Va. 
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high resolution 

microanalysis of 

amino acids- 
now resolves 

over 80 ninhydrin 
positives from 1 ml 

untreated urine 
.. .. ..... >i { ' 9 

...readability to 
01.01 micromoles 

Now... fm ten times less 
sample,TechniconoffersAmino 
Acid Chomatograms of even 
higher re olution and sensitiv- 
ity. You now resolve 0.1 micro- 
mole of each amino acid with- 
out electronic amplification... 
readability 0.01 micromoles, 
e.g.: over 80 ninhydrin positive 
substances resolved in 22 hours 
from 1 ml of untreated urine. 

How's it done? Simple... re- 
duce column size from 9mm to 
6mm, use our new close frac- 
tionated Chromobeadt resin, 
and our new tubular flow cells. 
(More than 20 times as efficient 
as our standard flow cuvette.) 

XIR This new Technicon single 
* column, 22 hour micro-system 

outdates even the latest con- 
ventional apparatus. Write for 
details and a folio of chromato- 
grams today! 

TECHNICON CHROMATOGRAPHY CORP. 
Research Park * Chauncey9 New York 
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lems of other filters. The medium is 
available in three grades with nominal 
removing ratings of 0.45, 0.16, and 0.02 

/A, and with absolute (100 percent) re- 
moval ratings of 3.0, 0.35, and 0.07, 
respectively. The 0.45-n grade removes 
bacteria quantitatively from gases and 
cleans gases of fine aerosols such as 
smoke. The 0.15-u grade removes bac- 
teria quantitatively from liquids and 
will provide a clear effluent. The 
0.02-, grade is experimental but it is 
known to remove some of the larger 
viruses. The filter medium is incorpo- 
rated into disposable, high-area, cor- 
rugated cartridges which are available 
singly or in assemblies with effective 
areas ranging from 100 in.2 to 120 ft2 
with connection sizes from 1/4 to 3 
inches.-R.L.B. (Pall Corp., Glen Cove, 
N.Y.) 

Circle 19 on Readers' Service card 

Laser power supply (model 330) is 
designed to operate at voltages from 
0 to 10,000 volts for pulsed energy 
discharge applications. Energy storage 
as high as 20,000 joules is provided at 
the full 10 kv. The power -supply also 
provides a separate 500-volt trigger 
source that includes a thyratron switch 
to energize gas discharge light sources. 
A trigger pulse receptacle is located on 
the front panel for oscilloscope locking. 
Safety interlocks disable all power for 
protection of operating personnel. The 
equipment is also disabled if maximum 
voltage is exceeded. Cycling time as 
short as 2 sec can be provided. Addi- 
tional energy storage banks are furn- 
ished in 1000-joule increments.-J.s. 

(Electro Powerpacs, Inc., 5 Hadley St., 
Cambridge 40, Mass.) 

Circle 20 on Readers' Service card 

Precalibrated pressure transducer is a 
thin, low-inertia, vacuum-sealed sensor 
with a pressure range of -10 to + 10 
lb/in.2 (gage). It is constructed of em- 
bossed alloy steel plates separated by a 
dielectric, and vacuum sealed. Under 
external pressure the plates deform 
elastically to bring the plates closer to- 
gether, and change the electrical capaci- 
tance of the unit. This transducer is 1 
by 1 by 0.035 inches, can be mounted 
with cement or pressure-sensitive tapes, 
and comes with 10 ft. of Teflon-in- 
sulated shielded cable, 1/ 16 inch in 
diameter. Its transient response is 90 
percent of full scale in 7e0 jusec.- Lin- 
earity is 0 to 10 lb/in.2 ? 2 percent, 
hysteresis is less than 1 percent, and the 
transducer has a zero pressure capaci- 
tance of 500 ,qf and a sensitivity of 6 

u,uf/lb in.' Calibration is done at the 
factory and each unit is shipped with 
a photograph of the results along with 
its calibration curve. A screw driver ad- 
justment on the transducer plug resets 
an auxiliary circuit so that it has proper 
zero load capacity and overall sensitivi- 
ty. The device is made to be used 
directly with the Filpip Pressure Read- 
out Systems, but a simple a-c bridge 
can be employed.-R.L.B. (Spitz Labor- 
atories, Inc., Yorklyn, Del.) 

Circle 21 on Readers' Service card 

X-ray powder diffraction furnace and 
controller is designed to provide speci- 
men temperatures up to 18500C. The 
noble-metal alloy sample holder is 
mounted on an alumina support pedestal 
that can be aligned by means of three 
differential screws that adjust for rota- 
tion, tilt, and translation independently. 
The heating elements of platinum- 
rhodium alloy are wound spherically to 
provide homogeneous temperature dis- 
tribution. The furnace is both air- and 
water-cooled and is sealed so that mea- 
surements can be made in controlled 
atmosphere. A compatible power sup- 
ply and controller maintain the furnace 
temperature within ?20C up to 1000IC; 
?50C up to 16000C; and +10C to the 
upper limit of the furnace.-J.s. (Tem- 
Pres Research, Inc., William St., State 
College, Pa.) 

Circle 22 on Readers' Service card 

High-speed digital logic system (mod- 
el 100) is an asynchronous data proces- 
sor said to be capable of operating at 
10-nsec intervals or at rates up to 100 
megapulses per second. The system uses 
a dual discriminator as a general-pur- 
pose pulse shaper for preceding coinci- 
dence circuits, time-to-pulse-height con- 
verters, and -scalers. It contains two 
separate discriminators with maximum 
sensitivity 100 mv into 50 ohms, capa- 
ble of operating at the 100 Mcy/sec 
repetition rate. The and/or unit used in 
the system has three coincidence and 
one anti-coincidence unit. Inputs are 
a-c but internal circuitry is d-c coupled. 
In the "or" mode, up to six inputs can 
be accommodated. Signal requirement 
is 250 my at 50 ohms. StabilityS of the 
system over a 24-hr period is said to be 
better than 0.1 nsec over the tempera- 
ture range 200? to 400C. Front panel 
switches permit check of discriminator 
threshold, resolving time, maximum 
repetition rate, and input time clip.- 
J.s. (Chronetics, Inc., 9 Elm Ave., Mt. 
Vernon, N.Y. ) 

Circle 23 on Readers' Service card 
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DOCTOR: l u 

The CAT 400-B V 'IV 
Isolates Transient* 
Signals from 
Background Noise 

THE MNEMOTRON CAT 400-B "MEMORIZES" 
INFORMATION OCCURRING IN AS FINITE A 
TIME SEGMENT AS 78/1,000,000TH OF A 
SECOND. INFORMATION ACCUMULATED MAY 
BE DIRECTLY OBSERVED ON THE SCOPE. 
DIGITAL OR ANALOG READOUT FROM MEM- 
ORY IS AVAILABLE. 
CAT 400-B is the unique MNEMOTRON Com- 
puter of Average Transients. It is today's 
most invaluable instrument for processing 
biological data derived from investigations 

in Neurophysiology, Pharmacology, Ophthal- 
mology, Psychology and Cardiology, among 
others. 
Where "on-line" definition of repetitive 
transient signals is indicated by the nature 
of the experiment, no other instrument 
approaches the capabilities of the CAT. In 
a transistorized package of only 38 pounds, 
the transportable CAT occupies less than 
one cubic foot of bench space. The photos 
below illustrate the CAT's time-saving, ac- 
curate and reliable performance. 

Actual graphic recording of evoked 
potentials to photic stimulation. Stim 
ulation rate 2 per second (leads RO1V). 

The recording above displays readout 
of the CAT 400-B after averaging 50 
responses of the data In the left photo. 

NOTE RECOVERY 
OF TRANSIENT IN- 
DUCED SIGNAL 
FROM RANDOM 
BACKGROUND 
NOISE. 

CAT 400-B is available through purchase or through a Lease- A 
Purchase agreement that permits rental for as short a period IflM 
as 6 months. A MNEMOTRON Engineer will gladly demonstrate UlJ NE MO 
CAT capabilities in your laboratory. Write, wire or phone for an 
appointment. Or, if you prefer, request your copy of Technical TECHNICAL MEASUREMENT 

Application Bulletin No. 2 describing broad aspects of averaging CORPORATION 

of evoked responses. Executive Sates Offices: 202 Mamaroneck Ave., White Plains, N.Y. 

A very distinguished 
fellow is Cecil... 

Living as he does in his bachelor 
apartment on the Ohio State Uni- 
versity Campus, Cecil has cele- ............. 
brated his 6-month birthday y . 
without having ever met a micro- 
organism. Cecil lives in a com- . . . ..... . 

breathing carefully filtered air - 1 1 i 
etin sterilizd rtion -living| 

Cecil's present home, the lg i 
largest in the Labco series, iS of _ ||* - _; 
sufficient size and strength to _ 1 }!E 
maintain Cecil throughout his 7 - 
adult life. Stainless steel, com- _ n * .. 
bined with the flexible plastic _ ; i 
chamber, affords strength as well U - 
as faciintating animal care and 
research procedures in units of 
modest cost. 

LABCO DIVISION 
PARTSCO, INC. 

2977 LambaAvenue . Columbusl 9, Ohio 
1142 

Acoustic spectrum analyzer (model 
LPP-4) covers frequency range of 4 to 
20,000 cy/sec. The band from 40 to 
20,000 cy/sec is scanned automatically 
and is displayed on a 3-inch cathode- 
ray tube. A second band from 4 to 2000 
cy/sec is tuned manually. The high- 
persistence screen of the cathode-ray 
tube is calibrated with log scales for 
frequency versus amplitude presenta- 
tion. Sensitivity is 0.001 volt full scale 
and 90 db attenuation is provided in 
10-db steps. Three selectivity ranges are 
provided: all-pass operation in which 
the entire signal is monitored; wide- 
band filter for quick spectrum survey; 
and narrow-band filter for detailed ex- 
amination of the spectrum. Input im- 
pedance is 100,000 ohms. Chart record- 
ers and other auxiliary indicators can 
be accommodated. The instrument is 
portable and is designed for field use.- 
J.s. (Panoramic Electronics, Inc., 520 
S. Fulton Ave., Mount Vernon, N.Y.) 

Circle 24 on Readers' Service card 

D-c differential voltmeter (model 
660) measures voltage by the potentio- 
metric method. In the circuit arrange- 
ment of the instrument, the voltage 
reference is a 500-volt power supply 
employing a temperature-compensated 
Zener diode reference. A Kelvin-Varley 
voltage divider performs the potentio- 
metric function, and the null detector 
is a chopper-stabilized vacuum-tube 
voltmeter. The 500-volt reference is 
used in conjunction with the divider to 
null the source voltage. Differences be- 
tween the internal and source voltages 
are measured by the null detector that 
indicates both direction and magnitude 
off null. The voltage required to achieve 
true null is read directly from the five 
in-line dials of the divider. Specifica- 
tions provided by the manufacturer in- 
clude limit of error, ?0.02 percent of 
reading between 100 mv and 500 volts, 
with ?0.005 percent repeatability; Zen- 
er reference stability 0.002 percent per 
year; power supply stability better than 
0.005 percent indefinitely; maximum 
null sensitivity 100 /Av full scale with 
2.0 Ebv resolution. Output is provided 
for 10-mv recorder.-j.s. (Keithley 
Instruments; 12415 Euclid Ave., Cleve- 
land 6, Ohio) 

Circle 25 on Readers' Service card 

Freeze drying apparatus utilizes liq- 
uid carbon dioxide instead of solid 
carbon dioxide ice for refrigeration. It 
is claimed that liquid C02 stored in the 
usual tanks is more convenient to use 
and store than solid C02. The instru- 

SCIENCE, VOL. 139 



ment is always ready for use and the 
refrigeration is said to perform as effec- 
tively as the more expensive mechan- 
ical refrigeration units. A manifold 
model is constructed of Heliarc welded 
stainless steel and has six ?2-inch ports 
on the tank and 20 ?/-inch ports on 
the manifold. Electronic vacuum gauge 
and temperature indicators are pro- 
vided.-R.L.B. (Associated Testing Lab- 
oratories, Inc., 200 UJ.S. Highway 46, 
Wayne, N.J.) 

Circle 26 on Readers' Service card 

Versatile new air-operated diaphragm 
compressor is designed to handle cord 
rosive or toxic liquids and gases with 
absolute purity. At 16-inches high and 
52 lb (single-end), and 28 inches, 86 lb 
(double-end), the two available models 
are characterized by their compact de- 
sign and versatility. The diaphragm- 
type design ensures that materials being 
compressed never come into contact 
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with working members of the machine, 
thus they are well suited to laboratory, 
chemical, petrochemical, and missile 
ground support roles where absolute 
contamination-free operation is a must. 
Compressors are particularly useful 
where gas must be compressed into lab- 
oratory or pilot plant reactors-where 
the flow of one or more gases is to be 
proportioned into a chemical process 
-or where contamination poses a 
problem. Absence of any electrical 
components permits use in explosive 
atmospheres. Owing to absence of any 
stuffing boxes, compressors are com- 
pletely leakproof; they may be used 
with safety with highly toxic or explo- 
sive gases or liquids. Unit is capable of 
taking suction pressures up to its dis- 
charge pressure. Compressors are 
adaptable to either gas or liquid media. 
Changeover from one to the other is 
accomplished merely by interchanging 
a set of inlet and discharge check valves 
located in the upper head plates.- 
R.L.B. (American Instrument Co., Inc., 
8030 Georgia Ave., Silver Spring, Md.) 

Circle 27 on Readers' Service card 

Temperature programmer (model 
240M) operates in the range 0 to 
10000C. The instrument can be oper- 
ated at any one of 12 discrete heating 
rates from 0.5? to 30'C/min. Power 
output up to 1500 watts is standard but 
can be increased if required. Chromel- 
alumel thermocouples are used to in- 
dicate and regulate temperature. The 
control system uses the proportional 
principle. Power is supplied by silicon 
controlled rectifiers with full phase con- 
trol of both cycles of a-c power. The 
equipment functions also as an isother- 
mal controller making possible a step- 
wise program in which periods of linear 
temperature increase are combined 
with periods of isothermal operation. 
All functions of power, control, and 
temperature indication are self-con- 
tained in the single unit.-J.s. (F & M 
Scientific Corp., Starr Rd. and Route 
41, Avondale, Pa.) 

Circle 28 on Readers' Service card 

Hydrogenator permits hydrogenation 
of unsaturated organic compounds at 
atmospheric pressure and temperature. 
One to 1000 g of material may be hy- 
drogenated without pressure equipment 
or hydrogen cylinders. The Brown2 Hy- 
drogenator is based on the generation 
in situ of active catalysts by the treat- 
ment of platinum metal salts with so- 
dium borohydride. After catalyst gen- 
eration, hydrogen is generated from 
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*40-page book on Conflex* _l 
laboratory furniture. * Engineering assistance 
by experienced representatives. 

Here's two-point help for planning new laboratory 
facilities. Blickman's new catalog gives dimensions of a 
complete range of modular laboratory furniture units to. 

facilitate layout for any laboratory requirement. It describes 
the versatile Conflex* construction which permits 

full interchangeability of doors and drawers within 
the cabinet modules at any time to meet changing 

needs ! Detailed specifications are given. In addition, 
Blickman's experienced representatives are ready to assist 1n 

planning your new laboratory facilities. Call on us 
early in the planning stage. 

SAFETY ENCLOSURES -S. Blickman also manufactures 
a broad range of specialized enclosures for the safe handling of 

radioactive materials, viruses and other contaminants. 

tRD MARK 

3S. LICMAN__F~____ _ ___________ _ _____"" 

690 Greor BI A, INC. NAME_________________ * 93Grgr Ave., 
Weehawken, N. J. TITLE 

I Please send the following: 
0 DILaboratory Furniture COMPANY | 

a Catalog a 
I .and.lin.of hazardous AR...uu 

I materia Is 
* D1 Please have representative CITY _________STATE______ 

- call.. 

'11''''-9- O D F y # " W ".....44 
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sodium borohydride solution. An auto- 
matic valve delivers sodium borohy- 
dride only as the system requires hydro- 
gen for the hydrogenation. Hydrogen 
may be generated either in a separate 
vessel and introduced into the hydro- 
genation flask, or generated directly in 
the hydrogenation flask. The amount of 
sodium borohydride solution added can 
be read with an accuracy of 1 percent, 
allowing the extent of hydrogenation to 
be followed. The device consists entirely 
of laboratory glassware and may be as- 
sembled in a few minutes. Applications 
include hydrogenation of double and 
triple bonds, reduction of various func- 
tional groups, rate studies, and catalysis. 
-R.L.B. (Delmar Scientific Labora- 
tories, Inc., 317 Madison St., Maywood, 
Ill.) 

CirCle 29 on Readers' Service card 

Rotary index head (model THM 102) 
is designed for checking placement of 
elements on encoder disks, commuta- 
tors, and switch plates, and location of 
engraved indications on dials and plates. 
Accuracies of +3 sec are said to be 
achieved without use of verniers. The 
device uses a plunger-mounted re- 
strained gear rack that engages a pre- 
cisely machined, freely-rotating 720- 
tooth master gear; a slide adjustment 
for rapid manual phasing adjustment; 
and a micrometer adjustment for angu- 
lar readout to 30 sec. No leveling is 
required, since the index wheel and base 
are integral. Components up to 8 inches 
in diameter can be accommodated. An 
adjustable microscope way permits an 
item with depth up to 4 inches to be 
mounted for either angular or dimen- 
sional checks. All elements handled by 
the operator are stainless steel.-J.s. 

(Computer Instruments Corp., 92 Madi- 
son Ave., Hempstead, N.Y.) 

Circle 30 on Readers' Service card 

Sage three-flask blood tonometer pro- 
vides an accurate and convenient 
method for blood equilibration with 
known gas mixtures. It consists of 
a standard water bath (18 by 12 by 
71/2 inches) which holds temperatures 
to +?1/4C, a mechanism which swirls 
three angle-neck distilling flasks at 180 
rev! min, and accessory tubing and 
syringes. The calibrating gas passes 
through a bubbler where it is warmed 
and saturated with water vapor, then 
through a water trap, and into the 
tonometer flask via a needle in another 
neck. In operation, 10 ml of blood are 
added to each flask and swirled for 
about 5 minutes, thus creating a ifilm of 

SCIENCE, VOL. 139 



blood on the tonometer wall, while 
subjected to continuous gas flow (300 
ml/min) of known composition. A 10- 
ml syringe set in a rubber sleeve in the 
center neck of each flask permits 
anaerobic removal of contents.-R.L.B. 
(Sage Instruments, Inc., 2 Spring St., 
White Plains, N.Y.) 

Circle 31 on Readers' Service card 

Recorder (model SRL) is designed 
especially for transmittance and absorb- 
ance recording. It provides a choice of 
direct or logarithmic response for plot- 
ting an electrical variable or its loga- 
rithm with respect to time or with re- 
spect to any other variable that may be 
synchronized with time. A panel range 
control permits adjustment of full-scale 
range between 9 and 100 mv. Precali- 
brated range plugs may also be used to 
provide standard ranges from 1 to 125 
mv. All ranges are potentiometric with 
no voltage dividers loading the measur- 
ing circuit. Log response is provided by 
means of nonlinear gears. The instru- 
ment is supplied with cables for syn- 
chronization with the wavelength drive 
of the Beckman model DB spectropho- 
tometer. Time for full-scale pen travel 
is less than 1 sec. Accuracy on the 
linear scale is said to be ?t0.25 percent, 
and on the logarithmic (absorbance) 
scale -+-0.003 at 0.4 absorbance.-J.s. 
(E. H. Sargent & Co., 4647 W. Foster 
Ave., Chicago 30, Ill.) 

Circle 32 on Readers' Service card 

Heated glass inlet system permits 
liquids and solids to be introduced into 
mass spectrometers at temperatures up 
to 350'C. Designed for use with CEC's 
type 21-103C mass Spectrometer, the 
21-084 inlet system allows introduction 
of liquids and solids which can not 
normally be analyzed because of their 
insufficient vapor pressure. Prior to 
this, only compounds that vaporized at 
temperatures up to 1 50'C could be 
analyzed. The inlet unit is 441/4 inches 
high by 14?2 inches wide by 20?2 
inches deep. The upper portion con- 
tains an oven to vaporize samples; the 
lower section contains the vacuum sys- 
tem and controls. Glassware in the sys- 
tem includes a 2-liter expansion volume, 
inlet and exit lines, and four magnet- 
ically actuated valves. Liquids are in- 
troduced directly into the expansion 
volume through a gallium-covered frit 
by means of a capillary tube or pipette. 
Sensitivity is calculated on the basis of 
volume, since a micromanometer can- 
not be used at the oven's operating 
temperature. Relative pressure mea- 
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MODERN RESEARCH-MINDED LABS are quick to recognize 
how Nalgenee labware meets, and often exceeds, their own critical 
standards. Take, for example, the new Nalgene beakers and bottles of 
TEFLON* FEP. Their extreme temperature range (from -2700C to 
+2050C) lets them handle or store cryogenic materials, then shrug 
off the heat of any sterilizing method. They're inert to just about all 
chemicals. And unbreakable! Now, for the first time, Nalge's advanced 
technology makes them available at production-run prices. You'll find 
the same uncompromising quality, and the same economy, in each of 
the hundreds of items, from pipets to carboys, in the world's most com- 
plete line of plastic labware. See your 
lab supply dealer, or write for your 
copy of Catalog L-962. Dept. 2727, The A oNALGEN-E 
Nalge Co., Inc., Rochester 2, New York WyLABWARE 
~DuPont registered trademark Leader in quality plastic labware since 1947 

Visit our Booth 287 at the Federation of American Societies for Experimental Biology Show, 
Atlantic City, April 16.20 
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YOU'LL NEVER KNOW 

iThe DIFFERENCE 

4 'TIL YOU-+ 

%1U.A ..34i 
_ p 

2 A 

THEN YOU, TOO, WILL 

KNOW WHY PFEIFFER 

PIPETTES ARE BETTER 

11CHECK THESE BIG 

* Permanent amber, fused 
graduation markings un- 
conditionally guaranteed 
for the life of the pipette 

o Individual care by skilled 
S\ craftsmen 

9 Accuracy tolerances fused 
on each pipette 

0 Permanent, bold numerals 
clearly indicate capacity 

o Uniform flow times 
o Finely beveled tips 
0 Tops designed for ease of 

control 

oA Custom color coding 
available 

o0 And Pfeiffer Pipettes 
COST YOU LESS 

Most of the PFEIFFER Chemistry 
Pipettes have twice the accuracy 
required by Federal specifications 
for general purpose pipettes and 
meet NBS accuracy requirements for 
Class "A" Pipettes. 

FOR ADDITIONAL FEATURES 
OFFERED BY PFEIFFER PRODUCTS 

AND A COPY OF OUR 
LATEST CATALOGUE WRITE TO- 

I I 

___ Manufacturers of 
Pipettes for 44 Years 

140- BENNINGTON DR. 
ROCHESTER 16, N. Y. 

PHONE: UNiversity 5-1 290 
1146 

surements can be obtained from total 
ionization measurements if the 21-103C 
has been modified for this purpose. A 
solid inlet port for the introduction of 
solid samples is available as an optional 
accessory. Sensitivity for solids is cal- 
culated on the bais of sample weight. 
-R.L.B. (Consolidated Electrodynamics 
Corp., 360 Sierra Madre Villa, Pasa- 
dena, Calif.) 

Circle 33 on Readers' Service card 

Isostatic presses are available with 
pressure ratings up to 100,000 lb/in.' 
A 20,000 lb/in.2 model is said to main- 
tain its working pressure continuously 
for a minimum period of 30 days with- 
out significant leakage. The vessel is of 
4340 alloy steel with a 12-inch inside 
diameter and 90-inch inside length. A 
taper plug "O"-ring closure is used. 
Ten 1/8 -inch electrical leads rated at 
5 amp, one ?/4-inch pressure vent valve, 
and one ?/2-inch rupture assembly are 
incorporated into the removable clo- 
sure. An air-driven pump is furnished 
for pumping. A 45-lb/in.2 supply is re- 
quired to develop and maintain 20,000 
lb/in.2 in the vessel.-J.s. (Pressure 
Products Industries, Inc., Hatboro, Pa.) 

Circle 34 on Readers' Service card 

Magnet charger (model 2470) incor- 
porates a capacitor bank of 20,000 1f 
operating at a maximum electromotive 
force of 150 volts. Energy storage is 
225 joules. Voltage level on the capaci- 
tor bank can be varied from 35 to 150 
volts maximum in steps of 25 volts. 
Booster units, each consisting of a 
20,000 If capacitor bank, can be added. 
A noninductive shunt is provided for 
measurement of the peak magnetizing 
current applied to the charging fixture. 
A triggered-sweep oscilloscope is re- 
quired for measurements of this type. 
The charger is nominally rated at ap- 
proximately 30,000 ampere-turns per 
inch, depending upon the fixture used. 
It can handle Alnico V magnets up to 
2.5 lb depending upon magnet configu- 
ration. Small sizes of barium ferrite 
material can be magnetized to satura- 
tion.-J.s. (Radio Frequency Labora- 
tories, Inc., Boonton, N.J.) 

Circle 35 on Readers' Service card 

All-glass water still is a package unit, 
with a capacity of 3 lit./hr. The still 
has all electric and thermostatic con- 
trols built in and will produce glass- 
distilled water of extreme purity. The 
product is mounted in a metal cabinet 
and all components are cushioned by 

neoprene-coated brackets. There is no 
contamination from metallic surfaces 
because all wet surfaces are constructed 
of inert materials. Components include 
Pyrex brand glassware, a Vycor brand 
immersion heater, and a Teflon stop- 
cock. The unit produces pyrogen-free 
water of extremely low conductivity, 
and has produced from tap water single 
distilled water with a total solids con- 
tent of 0.5 parts per million and 0.6 

/mho conductivity. For water of even 
higher purity, the unit can be adapted 
to work as the second stages for a 
double distillation process. Primary 
applications for this still will be in 
laboratories engaged in medical re- 
search and trace element analysis. The 
new still operates on 220 to 250 volts, 
weighs 60 lb, and is 44 inches high, 17 
inches wide, and 12 inches deep.-R.L.B. 
(Corning Glass Works, Corning, N.Y.) 

Circle 36 on Readers' Service card 

Oceanographic current meter is said 
to measure velocities of deep-sea cur- 
rents from 1 mile in 3.5 days to 20 
knots, about three times greater than 
any known ocean currents, according 
to the manufacturer. The instrument in- 
corporates a transistorized amplifier and 
is said to be powerful enough to pro- 
vide a signal for direct recording over 
5 miles of cable. Power requirement is 
20 mw. Normal output is in digital 
form that can be recorded directly on 
magnetic or paper tape or that may be 
used to drive counter or meter readouts. 
Inertia of the rotor of the velocity sen- 
sor is reduced by using high-strength 
plastic. Bearings are seawater-lubricated 
sapphire and output signals are pro- 
vided by a photoelectric revolution 
counter. The unit weighs 12 lb. in air 
and 6 lb in seawater. All parts sensitive 
to pressure are protected to 35,000 ft. 

-.s. (General Dynamics Corp., 1 
Rockefeller Plaza, New York 20) 

Circle 37 on Readers' Service card 

Three-phase power supply (model 
2113 C) furnishes power at 400 cy/sec 
+0.025 percent over the temperature 
range -10? to +451C. The supply, de- 
signed for laboratory use, uses a tuning- 
fork-controlled oscillator as its fre- 
quency source. Input power can range 
between 105 and 125 volts and from 
50 to 400 cy! sec. Output is three 
phases, each at 0 to 130 volts and 12 
watts. Source impedance is 25 ohms 
per phase maximum. Regulation is 5 
percent no load to full load, and dis- 
tortion is 2 percent maximum. In op- 
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TWO POWERFUL NIEW TOOL-S 

FOR VISIBLE AND ULTRAVIOLET SPECIAL ANALYSIS 

DOUBLE PRISM MONOCHROMATOR 

i-,_ hi,, 
~~~450-WATT XENON LAMP 

especially designed for . .. ...p ..i 

.; . ; , . .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. .. .. 
. . . . . 

.... 
....... . . . . 

* . D~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ... 

MOST INTENSE POINT SOURCE OF 
CONTINUOUS SPECTRAL RADIA- 
TION THROUGHOUT THE VISIBLE 

& ~~~~~~AND ULTRAVIOLET THAT CAN BE 
OPERATED FROM READILY AVAIL- 
ABLE ELECTRIC POWER, OUTLETS 
OF 30 AMPERES AT 115 VOLTS 

RUDOLPH INSTRUMENTS ENGINEERING CO.D, INC. 
P. 0. Box 265 LITTLE FALLS NEW JERSEY U. S. A. 

OFFICE: TELEPHONE: 
41 Stems Ave. at Walaut SL OLiOrd 6141 

bw * em ** ?./ 
C~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...... 

A. UNIVERSAL RADIATION MONITOR. A scintillation 
detector, transistorized, 2?,z lbs. in weight, versatile, 
suitable for all radiation detection in industrial 
Health Physics, or Civil Defense applications. 

B. PULSE SHAPE DISCRIMINATION PROBES. Gamma 
rejection ratio of 500:1. Higher detection efficiences 
than ZnS detectors for fast neutrons in the presence 
of gamma rays. Three-way detection system also 
available. 

C. AUTOMATIC SAMPLE CHANGER. A new design uti- 
lizing reciprocating motion to produce a compact 
20" x 12" reliable sample changer having a capac- 
ity of 100 standard Planchets 2" dia. x 1/s". For use 
with geiger or scintillation counters. Single output 
from a preset count or preset time scaler programs 
the sample sequence. Detecting systems and shielding 
also available. 

D. Scintillation Detectors for All Types of Rotation 
*NE102 Plastic Phosphors offer the following out- 

standing advantages;* 
* Non-hygroscopic 
* Transparent 
* Withstands mechanical shock * Decay time 

3.0 x lO'i secs. 
* Direct coupling to P.M. tube 
Supplied with efficient diffuse reflector or highly pol- 
ished surfaces. Available in all shapes and sizes 
from SPHERES and ANNULI to . . . 
* Large slabs for cosmic ray counters 
* Cylinders for coincidence and anti-Compton studies 

. Well types for medical research 
* Special units for total body monitors 
* Thin sheets for alpha and beta detection 

* Many other forms for work with gamma rays and 
neutrons 

*Extensive range of Liquid Scintillators and Fast and 
Slow Neutron Detectors including Lithium Glasses. 

*Custom made detectors. Write for technical bulletins. 
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Dram Damaicll 
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A highly selective dehydrogenation 
agent to replace microbiological and 
selenium dioxide methods. For maxi- 
mum economy let Arapahoe do the 
DDQ reaction for you. 

Write Dept. "B" for data sheets 

0000000000000000000000000000000 
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o APPLICATION MANUALS 
0 WORTH WRITING FOR 0 
80 8 
8 ADM-20 Sterilizing Filtration and Sterility Testing. 8 
0 Describes techniques for using Millipore filters to sterilize ? 

8 pharmaceutical and biological solutions. I ncludes new MF 8 
0 technique for sterility testing of antibiotics in accordance 0 
0 with F.D.A. regulations. 30 pages. 0 

0 ADM 40 Techniques for Microbiological Analysis. In- 0 
0 cludes procedure's for using Millipore filters in the micro- 0 

0 biological analysis of aerosols, clinical fluids, beer, soft 0 

0 drinks, fuels, hydraulic fluids, cutting oils, surfaces and 0 

8 utensils. 30 pages. 8 
8 ADM-50 Techniques for Exfoliative Cytology. Presents 8 8 cytological procedures, using Millipore filters, for urine, 8 
0 

spinal fluid, colon and gastric washings, peripheral blood, 
0 

0 breast cyst aspirates and pleural, bursal and pericardial 0 8 washings. I ncl udescdetailed instructions for sample col lec- 8 
0 tion, fixation, filtration, staining and mounting. 24 pages. 0 

0 0 

Q OTAER TECHNICAL LITERATURE AVAILABLE 8 
0 T3B-961 Millipore General Brochure. Describes all ? 8 Millipore filters, apparatus and accessories together with 8 
0 an outline of principal applications. Complete specifica. 0 

8 tions and prices are included. 40 pages. 8 
8 :BIBLIOGRAPHIY A reference listing of 8 
0 published information concerning applications of Millipore 0 

Filters. 24 pages. 8 
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eration, the signal from the tuning fork 
oscillator is fed through a wave filter 
to a phase-splitting network and each 
phase is then fed through a 12-watt 
voltage and power amplifier. Improved 
regulation is obtained by 30 db nega- 
tive feedback from the output trans- 
former secondaries. Meters indicate 
phase and line voltages. Other frequen- 
cies and accuracies can be provided.- 
J.s. (Bulova Watch Co., Inc., 61-20 
Woodside Ave., Woodside 77, N.Y.) 

Circle 38 on Readers' Service card 

DynaZoom phase contrast micro- 
scopes in 12 individual models have 
been designed to meet the requirements 
for observing specimens which are 
colorless or differ little in refractive 
index from their surroundings. The 
dark phase contrast system provides 
each constituent of the specimen with 
a differentiation proportional to its op- 
tical path. Both constant- and variable- 
power models are available. With the 
latter, the microscopist can view any 
specimen continuously from one 
through two times the objective-eye- 
piece factor, at an infinite number of 
powers within the range. Overall mag- 
nification ranges from 17X through 
1940X. One stand will accept a choice 
of monocular, binocular or photo-bin- 
ocular bodies. Focusing is controlled by 
low-position, concentric, coarse- and 
fine-adjustments knobs, and an auto- 
matic stop and safety clutch prevents 
damage to focusing mechanism, slides, 
or objectives.-R.L.B. (Bausch & Lomb, 
Inc., Rochester 2, N.Y.) 

Circle 39 on Readers' Service card 

Large-screen display oscilloscope 
(model 279) uses a 17-inch cathode-ray 
tube to show as many as four low- 
frequency traces simultaneously. An 
electronic selector switch permits view- 
ing of one, two, or four traces, each 
with independent Y gain and shift con- 
trols. The Y amplifiers operate from 
d-c to 10 kcy/sec with maximum sensi- 
tivity greater than 10 cm/v. Sensitivity 
of the X amplifier is greater than 8 
cm/v through its bandwidth from d-c 
to 8 kcy/sec. An internal synchronized 
time base provides variable sweep times 
from 1 msec to 1 sec. External time- 
base signals can also be used. Full X 
gain and shift facilities are available in 
either mode of operation. An auxiliary 
slow-speed time base is available for 
sweep times from 0.5 to 30 sec.-J.S. 
tTechnitron, Inc., 2444 Wilshire Blvd., 
Santa Monica, Calif. ) 

Circle 40 on Readers' Service card 

High-intensity microphone (model 
MA299601) is a self-generating trans- 
ducer said to have negligible vibration 
sensitivity. Vibration cancellation is ac- 
complished by connecting a sensitive 
seismic system in opposition to the mi- 
crophone system. The microphone op- 
erates over the temperature range -65? 
to +250'F with less than ? 1.5 db 
change from room ambient response, 
according to the manufacturer. A mod- 
ification of the design can be used to 
measure boundary layer conditions up 
to 1200'F for short periods of time. 
Sensitivity is -102 db relative to 1 v/ 

/Abar. Resonant frequency is 27 kcy/sec 
and capacitance is 2400 pf. Linearity is 
within +0.5 db over the range of the 
instrument. The microphone weighs 
0.75 oz and measures 0.76 inch in di- 
ameter and 1.04 inch long.-J.s. (Gul- 
ton Industries, Inc., 212 Durham Ave., 
Metuchen, N.J.) 

Circle 41 on Readers' Service card 

High-voltage accelerator (model 
PEA-3S) is designed to simulate the 
radiation environments of space. The 
accelerator uses cascaded rectifiers 
driven in parallel from a high frequen- 
cy oscillator. As an electron accelera- 
tor, 10 ma of electrons are available 
from 0.5 to 3.0 Mev. When converting 
to x-rays, the unit has an output of 
10,000 r/min at one meter. As a posi- 
tive ion accelerator, the unit provides 
up to 4 ma of hydrogen, deuterium, or 
helium with a duo plasmatron ion 
source. Pulsed operation is available 
for both electrons and positive ions. 
The model M-1000 pulse accessory of- 
fers pulses of adjustable width and am- 
plitude from 1 /Asec to steady state. 
Varying pulse shapes and amplitudes 
can be programmed to simulate a de- 
sired dynamic radiation pattern. The 
accelerator is 20 feet long and 6 feet 
in diameter and weighs approximately 
30,000 lb. It can be used either hori- 
zontally or vertically.- .s. (Radiation 
Dynamics, Inc., 1800 Shames Dr., 
Westbury Industrial Park, Westbury, 
L.I., N.Y.) 

Circle 42 on Readers' Service card 

New plant growth chamber has five 
shelves with over 13 square feet of 
usable shelf space and occupies 5?M 

square feet of floor space. The growth 
chamber offers controlled conditions 
for plant and insect studies. It is also 
useful for cultural incubations, plant 
germinations, accelerated aging tests, 
sample storage, and many biological and 
biochemical applications. The tempera- 
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MEASURE 
?MOLECULAR WEIGHT 

AND PARTICLE SIZE 

NEW BRICE-PHOENIX UNIVERSAL 
LIGHT SCATTERING PHOTOMETER 

MODEL 2000 

Measures: 
1. Absolute Turbidity 2. Dissymmetry 

3. Depolarization 

This instrument is listed in U.S. Government specifi- 
cations for the evaluation of certain clinical materials. 

For complete details write Dept. CE-2 

PHOENIX PRECISION 
INSTRUMENT COMPANY 

3805 N. 5th St. Philadelphia 40, Pa. 

CSNTRSLLED111iXIIt - 
for extended periods... 
with constant attention! 

*VORTE l1 
SPECIAL FEATURES lt A 
* Individual 3-speed control for i f 

each tube 

* Simple, rapid insertion and re- |.:4 
moval of tubes 

Thorough, speedy mixing action 

* Accommodates tubes up to 25 
mm. diameter, up to 200 mm. 

long. 

USE IT FOR 
* Protein Bound Iodine * Resuspen- TWO MODELS 
sion of E. Coli Bacteria in Solution K-500-2 
* Emulsification 0 Formation of Col- TWO TUBE CAPACITY 
loidal Suspensions * Washing Pre- K-500-4 
cipitates Solvent Extraction 0 Cell FOUR TUBE CAPACITY 
Fragility * Fast evaporation I 

AT YOUR LABORATORY SUPPLY DEALER 

anothr quality product of 

Scientific IndustrleeNc 

Dept. S363, 220-5 97th AVENUE * QUEENS VILLAGE, N.Y. 
", ___k" 

*SIGEL DLEAINUTAIONLS FOR TOIE BT Na AND K O AESML o 

.NOT AFFECTED BY ROOM DUST OR SMOKE (with air filter)( 

i * ~~~SENSITIVE YET STURDY NULL METER 

~~~~~~~Technically trained 

_ 
X 

~~~~representatives throughout U. S. 
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ture range is 400 to 120'F with 
the lights "off"; with the lights "on" 
the range is from 450 to 120'F. Con- 
trol accuracy is within ?+1 0C. Humidity 
is injected into the forced air stream, 
providing uniform humidity conditions 
throughout the work area. Relative 
humidity range is from ambient dew 
point to 90 percent. The growth cham- 
ber permits a choice of either lights 
and humidity, lights only, or humidity 
only. This is in addition to the standard 
heating and refrigeration system. Be- 
sides the normal heating and cooling 
controls there is a separate "on" and 

"off" switch and indicator light for the 
fluorescent lamps, plus a 24-hour timer 
control. Additional timers may be in- 
corporated, also, to permit different 
"on-off" light arrangements. Fail-safe 
operation is built-in. A dial thermom- 
eter on the door extends into the 
chamber. Four standard 24-inch fluo- 
rescent lamps can be arranged one 
above each shelf, all concentrated 
above a single shelf, or other arrange- 
ments to suit.-R.L.B. (Lab-Line In- 
struments, Inc., 3070-82 W. Grand 
Ave., Chicago 22, Ill.) 

Circle 43 on Readers' Service card 
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In its RESEARCH AND DEVELOPMENT work, Hyland has prepared a 
variety of plasma fractions and unusual antisera. With the thought that these 
products, many of them quite difficult to prepare, may be useful to other research 
workers, a list has been printed. This list- plus Hyland's new 
Tissue Culture and Diagnostic Reagents catalogs -are yours QUALITY FIRST 
for the asking. Write for "s3 NEW LISTS" to 

RYLAND LABORATORIES ( 
4501 Colorado Blvd. 

Laos Angeles 39, Calif. l I 
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High-energy vacuum ultraviolet dis. 
charge lamp (model 630) of the Hin- 
teregger type, mounts directly on the 
entrance slit of the spectrograph or 
monochromator. A built-in blower 
cools the cathode to prevent evapora- 
tion or sputtering of the electrode ma- 
terials at high energy levels. Capillary 
and anode are water cooled. The cool- 
ing system allows handling of 1000 
watts continuously and up to 8000 
watts intermittently. Type of gas, pres- 
sure, and excitation determine the line 
spectra or continuum produced. A flow- 
through system allows rapid change- 
over from one to another of a variety 
of gases. The lamp can be used either 
with a window dr windowless. For 
windowless operation, a cam-operated 
sliding plunger seals against the en- 
trance slit jaws, limiting the gas leak 
to a 5-mm length of the slit width. A 
special mounting plate is available for 
adapting the light source to instruments 
of other manufacture.-J.s. (McPher- 
son Instrument Corp., 530 Main St., 
Acton, Mass.) 

Circle 44 on Readers' Service card 

Counting and printing system for 
measuring fast pulsed radiation from 
particle accelerators can utilize up to 
thirty 25-Mcy/ sec transistorized scal- 
ers. Two or more systems may be used 
in parallel. The system - scalers, logic 
circuit, and automatic readout, pro- 
vides visual readout and simultaneous 
printout. Printout rate may be four per 
second. Specifications provided by the 
manufacturer include: resolution, 40 
nsec in triple pulses; sensitivity, 500 
mv minimum for triangular pulses of 
6 nsec base width; maximum pulse 
height 10 volts; manual and electronic 
reset; binary-coded-decimal output with 
24 wires per scaler; readout nondestruc- 
tive. Optional circuits permit additional 
readout technique, including punched 
tape and typewriter.-J.S. (Numec In- 
struments and Controls Corp., Apollo, 
Pa.) 

Circle 45 on Readers' Service card 

Ionization chamber (model I C-5) is 
designed for remote automatic meas- 
urement of ionizing radiation flux. The 
instrument is sensitive to radiation from 
any direction over a wide dynamic op- 
erating range. The instrument consists 
of a thin-walled, stainless-steel, non- 
magnetic and corrosion-resistant sphere 
containing inert gas and equipped with 
a self-contained charging mechanism 
and output amplifier. In operation, ion- 
izing radiation penetrating the wall of 
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CARDIOTACHOMET ER 
Heart Rate and EKG Offered Simultaneously 

Features 
1. Indicates heart rate in two scales from 0-200 

and 0 to 600 beats per min. 

2. Linear direct reading scale 

3. Built in electrode test 

4. Indicates stable rate while subject is active 

5. Outputs for EKG tracings-oscilloscope and/or 
recorder 

6. Outputs for a counter and instantaneous beat 
indication 

70-781 Cardiotachometer 

Manufacturers & Distributors of Scientific Equipment 
f47 6th & Byrd Streets Richmond, Vs. 

- - Ba - 

*Here's the precision laboratory scale 
with the speed and accuracy you need 

in capacities up to 12,500 

Model B-2 10 grams or 22 pounds. 
The auxiliary platform is 

PENNSYLVANIA used for weighing up to 1/10 
of scale capacity in the order 

Extromo-Sensitivity of milligrams. The main plat- 
form is used for weighing 

AUTOMATIC ANALYSIS from 1/10 of scale capacity to 
full scale capacity with the 

SCALE same percentage of accuracy 
as achieved on the smaller 

MODEL B-210 is an extended platform. 
range, double platform, auto- Wide range of chart and beam 
mati indicating precision combinations available to suit 
scale providing extreme sen- your particular laboratory 
sitivity, speed and accuracy requirements. 

Write today for Free Catalog on the full line 
of Pennsylvania Precisioit Scales. 

The N I. L.-Joyce Chremescun r te automatic recording and A x 
( ion of patterns on solid media, samples 

The Universal Laboratory Integrating Photometer in solution, effluents of chromatographic 
Columns, and the records of analyetical 

-~~~~~... . .. ........... ESIS: 3 
UNIQUE CHROMOSCAN FEATURES 

1. Double-beam optical system for stability and reproducibility. 
OMATOGRAPHY: THIN LAY 1' TE 2. Standard instrument includes both transmission and reflection 

ZYME sTUDI~s-KI~Er~c ~ J systems. 
3. Record may be expanded from 1:1 to 2:1, 4:1, and 8:1 ratios. 

_TRIUGE PATT 4. Pattern may be viewed before and during scanning. 

BSORP I LECTO 5. External light source assembly. 
V POWDER DIAGRAd~ )6. Interchangeable slits and apertures from 0.01 to 3 mm. 

FLLORESC 7. Six-digit automatic readout integrator without baseline error 

-Tff l~t A-pi and with 20-fold more accuracy than pen integrator. 

C ORIMErRY 8. Holders accommodate wide filter range. 
9. Special cams available to correct non-linearifies between protein 

concentration and dye take-up, dye intensity and deflection. 

Major accessories including U.V. light source, external recorder 
for continuous monitoring, fluorescence attachment, and Roboscan 

II X A x Be A 15-cell turret with timing control for enzyme studies. 

[N U [ Nation'al Instrument Laboratories, Inc. 
828 EVARTS STREET, N.E., WASHINGTON 18, D. C. 

Bulletin 264 Telephone NOrth 7-7582 
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POLYOLEFIN 
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Permits Saf e 
Handling of 
Reagents- 
Even Acids 
Screws on any standard 5 pint acid bot- 
tie and regular holf-gallon and gallon 
jugs. One hand operation delivers re- 
agent at about 1000 ml per minute. 
Slight pressure on relief valve stops 
flow instantly. Price - 3 for $11.25 
Pioneer Plastics, Inc., is the manufac- 
turing leader in plastic laboratory ap- 
porotus, with proven product economy 
and practicability in the world's chemi- 
col laboratories for over 7 years. 

Write for Free Catalog Today 
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the sphere discharges a previously 
charged conductively coated quartz 
rod. As the charge is dissipated, a 1-0-,u 
quartz filament contacts the rod, re- 
charges it, and then springs back to its 
next position. The process repeats itself, 
generating pulses at a frequency pro- 
portional to the intensity of the radia- 
tion. The pulses appear across a re- 
sistance in series with the fiber and are 
coupled to a high-impedance amplifier. 
Frequency of the output signal can 
vary from one pulse in 7 hours to 100 
per second, equivalent to a flux range 
of 0.01 mr to 50 r/hr. The 5-inch- 
diameter chamber permits passage of 
alpha particles of 40 Mev or greater, 
beta particles equal to or greater than 
0.5 Mev, protons of 10 Mev or greater, 
and all gamma rays. The instrument 
tolerates temperature environments 
from -50 to +1500C.-J.s. (Electro- 
Optical Systems, Inc., 300 N. Halstead 
St., Pasadena, Calif.) 

Circle 46 on Readers' Service card 

Small volume metering pump is de- 
signed for the precise, reproducible 
metering of small liquid volumes. The 
flow rate of the pump is adjustable over 
a range of 3 to 180 ml/hr, and may be 
expanded to 700 ml/hr with an op- 
tional two-speed coupling. Accuracy of 
flow rate is 0.1 ml/hr over a 24-hour 
period against back pressures varying 
from 2 to 1,000 lb/in.2 The rate is re- 
producible in increments of 0.1 ml/hr 
through a vernier control knob on the 
pump. Including motor and mounting 
plate, the pump needs less than 1 ft 
of bench space. It is expected to have 
wide application in column chroma- 
tography, industrial process systems, 
and laboratory control systems-wher- 
ever small volumes must be metered 
accurately, with reproducible settings, 
independently of varying back pres- 
sures.-R.L.B. (Spinco Div. of Beck- 
man Instruments, Inc., Palo Alto, 
Calif.) 

Circle 47 on Readers' Service card 

Superconducting magnet makes the 
high-strength magnetic field it pro- 
duces available outside of the bath of 
liquid helium in which the magnet 
must be immersed. The intense field of 
the air-core magnet is available in air 
at room temperature. The magnet is a 
coil of wire about 4 inches long, 4 
inches in overall diameter, and weigh- 
ing 5 lb. It is wound with a continuous 
strand of superconducting niobium- 
zirconium wire 0.01 inch thick. The air 
core has a diameter of 2 inches with a 

working diameter of 1 inch left after 
subtracting the space required by the 
Dewar container. Magnetic field is 
30,000 gauss. In operation, a current 
is initiated in the coil, with an auto- 
mobile-type storage battery. The bat- 
tery is then disconnected and the cur- 
rent and the magnetic field it generates 
persist without loss as long as the tem- 
perature of the coil is kept at about 
70K.-J.s. (Westinghouse, Pittsburgh, 
Pa.) 

Circle 48 on Readers' Service card 

Voltage reference (model PVR-1A) 
is a solid-state instrument that provides 
a six-digit dialout for any standard-cell 
voltage from 1.01000 to 1.02000 volts 
d-c. Stability is said to be ?0.0005 per- 
cent per 0C from 100 to 400C; regula- 
tion 0.001 percent for a 10-percent line- 
voltage change; linearity 0.002 percent. 
Stability for constant line and tempera- 
ture is stated to be ?0.002 percent per 
month and ?0.004 percent per year. 
Output can be shorted for long periods 
of time without damage to the instru- 
ment. Output impedance is 5000 
ohm/v. A Zener diode is used for 
internal reference. In addition to the 
adjustable output, a fixed output of 
1.00000 volt d-c is also provided.-J.s. 
(Calibration Standard Corp., 1031 
Westminster Ave., Alhambra, Calif.) 

Circle 49 on Readers' Service card 

Optical tracking sensor (model 381A) 
is designed to distinguish satellites and 
missiles against a stellar background 
by computing the difference in relative 
angular rates. This capability is pro- 
vided by programming into the instru- 
ment the angular rates of the space 
vehicle's predicted trajectory. The in- 
strument will detect a star of the 12th 
magnitude or an equivalent target, at 
night, and a 5th magnitude star in day- 
time. The sensing mechanism uses a 
multiplier phototube with trialkali 
photocathode. An automatic gain con- 
trol circuit maintains linear tracking 
signals independent of illumination. 
Built-in oscilloscopes monitor relative 
position and intensity of the target for 
visual observation of the magnitude 
and orientation of off-axis deviation. 
The instrument features interchange- 
able telescopes with standard reflector 
of 40-inch focal length, 8-inch diameter, 
f/6.3, and a zoom telescope for bore- 
sighting and positioning. Angular field 
of view is adjustable from 1 mmn to 
2 deg.-i.S. (Optomechanisms, Inc., 
Engineers Hill, Plainview, N.Y.) 

Circle 50 on Readers' Service card 
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The utilization of electron optics for various methods of scien- 
tific investigation are now commonplace in the fields of micros- 
copy and spectroscopy. 

Norelco electron microscopes, recognized throughout the world 
for reliability, quality and functional design, will meet the pres- 
ent and future requirements of scientific and industrial research. 

Norelco initiated and today continues improving the"immersion" 
type objective lens-with selected area diffraction. This is one 
of the manifold features of our models EM 100 C and EM 200. 

Model EM 75C electron microscope convertibility to X-ray 
microscopy (PXM) is an added dividend to the present or pro- 
spective user of this equipment. Here opaque materials can be 
routinely studied and analyzed. 

For more detailed information and catalog write to: 

PHILIPS 
ELECTRONIC 

INSTRUMENTS _ s 
LIN 

* EZ: ECTRONXC 

A Division of Philips Electronics and Pharmaceutical Industries Corp. 

Dept. EO-53, 750 South Fulton Avenue, Mount Vernon, N.Y. 
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CATALASE 
Only Sigma offers such a wide range of purities 

-all assayed by the same procedure. 

Stock No. Grade Activity: Sigma Typical price 
AM units/mg 

C-1 00 Crystalline 30-40,000 27.00/gram 
Suspension 

C-30 Repurified 8-20,000 1 1.00/gram 
Powder 

C-1 0 Purified 3.5,000 5.00/gram 
Powder 

C-2 Crude 2-3,000 4.40/5 grams 
Powder 

One Sigma unit will decompose 1 /L-mole H202 
per minute at 250C per procedure described in 

the Sigma catalog. 

Have you ever noticed how other dealers list 
various grades of Catalase? Very often not even 
the proverbial Philadelphia lawyer can tell what 
they are offering. One dealer lists three grades 
-"Tech"-"Crude"--"3000/mg." Prices vary 
from $.04 to $10.00 per gram, take your pick. 
Another catalog offers "3000 Bergemeyer" units 
per mg for about $43.00 per gm, or "3000 
Beers" units per mg for $20.00 per gm. Then 
for variety we find an offering of two grades- 
one described with "Kiel" units and the other 
with "Beers" units-ad. infinitum! 

Why is this so? The answer is simple indeed. 
These dealers not only do not prepare their 
Catalase in their own laboratories, but they 
probably don't run an assay either! They ac- 
cept the word of their varied suppliers and each 
grade is assayed by a different lab and a dif- 
ferent procedure. The dealer himself doesn't 
know what he is really selling! 

When you order from SIGMA 
you know what you will get! 

Large quantities of 
THYMIDINE, Sigma Grade, 

in stock for immediate delivery 

Day, Station to Station, 
PRospect 1-5750 

Night, Person to Person, b 
Dan Broida, WYdown 3-6418 

TS he Research Laboratories of 

3500 DE KALB ST. * ST. LOUIS 18. MO. * U.S.A. 
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New Brunswick Scientific Co., Inc. 994 
New York Laboratory Supply Co... 972 
Nikon Inc.. 962 
NRC Equipment Corp. . 1095 
Nuclear-Chicago Corp. ........... 1122 
Nuclear Data Inc. .973 
Nuclear Enterprises Ltd .. 1147 
Nuclide Corp. ................... 1111 
Nutritional Biochemicals Corp. . . . . 947 
Oak Ridge Technical Enterprises 

Corp. ........................ 1100 
Ohaus Scale Corp . ............... 957 
Ohio Chemical & Surgical Equipment 

Co. 
.......................... 1135 

Optics Technology, Inc . .......... 981 
Parr Instrument Co. .............. 1109 
Packard Instrumnent Co., Inc . .............. 1016 
Pennsylvania Fluorocarbon Co., Inc. 1081 

Penn-Chem Corp. ................ 1152 
Pennsylvania Scale Co. .......... 1151 
Percival Refrigeration & Mfg. Co. 1103 
Perkin-Elmer Corp .. .............. 975 
Pfeiffer Glass Inc. ................. 1146 
Pharmacia Fine Chemicals, Inc. ...1084 
Philips Electronic Instruments ... . 1153 
Phipps & Bird, Inc ................ 1151 
Phoenix.1149 
Photovolt Corp. ................ 1103 
Picker X-Ray Corp. ............. 1009 
Pilot Chemicals, Inc. ............ 1090 
Pioneer Plastics ................. 1152 
Porter-Mathews Co., Inc. .........1141 
Princton Applied Research Corp. .. 986 
Professional Tape Co., Inc .. 1118 
Radiation Counter Laboratories, Inc. 978 
Ralston Purina Co. ............... 1106 
RePP Industries, Inc. ............ 1011 
Rudolph Instruments Engineering 

Co., Inc . ...................... 1147 
Sadtler Research Laboratories, Inc.. .1096 
Sage Instruments, Inc . ...... 976, 1116 
Sames USA, Inc. ................ 1080 
Sanborn Co. .................... 1000 
Sargent, E. H., & Co., Inc. ........ 1012 
Savant Instruments, Inc. .......... 1085 
Schleicher, Carl, & Schuell Co. .. .. 977 
Schwarz BioResearch, Inc. ........ 1131 
Scientific Glass Apparatus Co., Inc. 959 
Scientific Industries Inc. .......... 1149 
Scientific Products, Div. of American 

Hospital Supply Corp .. 969 
Sheldon, E. H., Equipment Co .... 1138 
Sherer-Gillett Co. ................. 1097 
Sigma Chemical Co. ............. 1153 
Sigmamotor, Inc. ................ 1089 
Sorvall, Ivan, Inc . ............... 958 
Standard Scientific Supply Corp. .. . .1099 

STL Products ............... . 1112 
Stoelting, C. H., Co. . 1120 
Sulfrian Cryogenics, Inc .. 1106 
Technical Associates ............. 1117 
Technicon Chromatography Corp. . . 1140 
Technicon Instruments Corp. ...... 1116 
Texas Instruments Inc. ............ 1086 
Thermolyne Corp. .......... 1080, 1110 
Thermoplastic Processes, Inc. ...... 1098 
Torsion Balance Co. 991 
Tri-R Instruments ................ 1155 
Troemner, Henry, Inc . ............ 1081 
Unicam Instruments, Ltd . ......... 952 
Union Carbide Nuclear Co. ........ 1125 
Unitron Instrument Co. .......... 1001 
U.S. Stoneware.1143 
Vanguard Instrument Co . ......... 950 
Varian Associates .983 
Victoreen Instrument Co. 995 
VirTis Co., Inc. 1077 
Yolk Radiochemical Co. .......... 1158 
Wild Heerbrugg Instruments, Inc. . . 1133 
Waring Products Corp. ........... 1127 
Wilkens-Anderson Co. ............ 1090 
Will Scientific, Inc.. 1139 
Winthrop Laboratories. 1120 
Williams & Wilkins Co..968 
Worthington Biochemical Corp. . 1141 
Zeiss, Carl, Inc..953 
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LABORATORY 
MOTOR i 

* /15 H.P. FAN COOLED T R 

MOTOR 
* 5000 R.P.M. FULL LOAD 

SPEED 
* VARIABLE TRANSFORMER 

SPEED CONTROL 
* COOL RUNNING, 

CONTINUOUS DUTY 
* KEY TYPE ADJUSTABLE 

CHUCK 

S63C - STIRR .... $ 42.O0 
For bulletin write Dept. S33 

9 .. 

STIANDARD CONROIRLS 
for the Clinical & Biochemical Laboratory 

CHEMVARION-an "ion-free serum" 
protein solution, free of all inorganic 
ions, most organic constituents & en- 
zymes. Used in the preparation of pre- 
cise normal & abnormal serum stand- 
ards & in research. Gratis material for 
research available to qualified investi- 
gators. 

HEMOTROL-a stable human blood 
hemoglobin standard control. An inter- 
nal standard which is carried through 
each step of the oxyhemoglobin or 
cyanmethemoglobin determinations. 

CHEMTROL-a freeze-dried serum 
standard control with over 30 known 
assayed values for constituents com- 
monly determined in the clinical labora- 
tory. 

Descriptive literature available on request. 

CLINTON LABORATORIES 
6010 Wilshire Boulevard 

Los Angeles 36, California 

Atomic Energy of 
Canada Limited 

-offers a complete 

Readily available in large quantities 
in versatile Pellet and Slug Forms. 
Sealed in a wide range of "Weldcap" 
stainless steel capsules. 
COBALT 60 Radiation provides 
reliability, simplicity, penetrating 
high energy and precise dose 
control. 

Inquiries are welcome on any aspect of 
gamma irradiation, - source design to 
stringent output and uniformity specifica1 
tions, irradiator design aned fabrication,l 
consulting services -or perhaps one of 
our standard Gammacell irradiators will 
suit your purpose. 
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\E:iIL~~ J for professional or occasional glassworking 

This unit Is durable and compact re- 
quiring only 2' x 3' bench area . . can 
hold tubing from 0-64 mm through 
spindle and up to 6" o.d. on the ex- 
clusive contour chucks. Complete, ready 
to operate. 

Price $725.00 

IDEAL FOR PHYSICAL, CHEMICAL, 
BIOLOGICAL AND ELECTRONIC LABORATORIES 

4 With NEW CONTOUR CHUCKS, two independently working sets of 
slim self-centered jaws permit, for the first time, chucking and 

centering of a variety of 
shapes and sizes. 

GL5O 8 FLASK HOLDERL 
with asbestos covered Steel _ 
Fingers. Universal self-center- 

_ ing; permits mounting in head 
or tailstock up to 6"1, o.d.; 
accepts blowhose and swivel. 
BURNER CARRIAGE holds lathe 
fire or one or two hand 

~~~~~~~~~~torches. 

ASK YOUR DEALER FOR DETAILS. 

BETHLEHEM APPARATUS COMPANY, INC. 
HELLERTOWN, PA. 

Will one of these new reagents 
answer your needs in medical 
research or biochemical testing? 
Tetranitro BT (TNBT) 

Dehydrogenase 
Amino Acids 

NN-Dimethyl-l-Naphthylamine- 
5-Sulfonyl Chloride 

[Fluorescent protein analysisJ 

Sodium-6-Benzoyl-2-Naphthyl 
Phosphate, 

Sodium a-Naphthyl Phosphate 
Phosphatase 

2-[4'-Hydroxybenzeneazol Benzoi 
Acid (HABA) 

Albumin in blood plasma 
Carbonaphthoxy Choline Iodide 

Serum choline esterase 
6-Bromo-2-Naphthyl f-D-Glucuronide 

ifGlucuronidase 
Plasma Aminopeptidase Activity Kit 

(7 components) 
Tetrazolium Salts 

Redox enzyme systems 
New catalog gives data and prices 
on these and 300 other reagents. 
Write for your FREE COPY today, 
to Department S-33. 
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New AAAS Symposium Volumes 

Spermatozoan Motility 
Edited by David W. Bishop. 322 
pages. 113 illustrations. Refer- 
ences. Index. 28 tables. August 
1962. $7.50 ($6.50 prepaid for 
AAAS members). 

Great Lakes Basin 
Edited by Howard J. Pincus. 320 
pages. 92 illustrations. 46 tables. 
Abstracts. References. Index. Au- 
gust 1962. $7.50 ($6.50 prepaid 
for AAAS members). 

Fundamentals of 
Keratinization 

Edited by E. 0. Butcher and R. F. 
Sognnaes. 202 pages. 136 illustra- 
tions. Summaries. References. In- 
dex. May 1962. $6.50 ($5.75 pre- 
paid for AAAS members). 

Biophysics of Physiological 
and Pharmacological Actions 

Edited by Abraham M. Shanes. 
612 pages. 212 illustrations, Refer- 
ences. Index. December 1961. 
$13.50 ($11.75 prepaid for AAAS 
members). 

Order today from 

AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

1515 Mass. Ave. NW Washington 5, D.C. 

PersonnelI 

Placement 

|11|111"11111111I FEUOWSHIPS IIIIHIIIIII 
PREDOCTORAL ASSISTANTSHIPS AND FEL- 
LOWSHIPS IN PHYSIOLOGY. Excellent op- 
portunities for graduate students leading to the 
Ph.D. Ample stipends and free tuition. Train- 
ing and research in biophysics, membrane and 
subcellular physiology, endocrinology, muscle, 
water metabolism, cardiovascular, gastrointesti- 
nal, and environmental physiology. Write for de- 
tails to Head, Department of Physiology, Uni- 
versity of Illinois at the Medical Center, Chicago 
12, Illinois. 2/22; 3/1, 8 

EIIIIIIIIIIJII11111POSITIONS WANTEDEIIIIHIIIIHIII1J 
Biochemist, Ph.D., 38; 6 years as head of hos- 
pital clinical chemistry laboratories. Micro- 
chemistry, nutrition, teaching experience. Seeks 
challenging position in clinical or biological 
laboratory. Academic, research opportunity de- 
sirable. Bilingual English-Spanish. Latin Amer- 
ican area knowledge, Box 63, SCIENCE. 3/15 

Ethology. Experimental psychologist Ph.D., 
seeks research/teaching in terrestrial and/or 
marine ethology. Box 48, SCIENCE. 

M.S. Equivalent (British) research position in 
biology, histology, histochemistry. Experienced 
in enzyme histochemistry, immunofluorescence, 
electron microscopy, microphotography, tissue 
culture, chromosome methodology, teaching. 
Box 73, SCIENCE. 3/22 

Ph.D. Anatomy. Specialized in neuroanatomy; 
18 years' experience in CNS research and teach- 
ing. Wishes medical college teaching-research 
position. Box 60, SCIENCE. 

(a) Ph.D. Biochemist (physiology), strong iso- 
tope background; prefers clinical, teaching, re- 
search. (b) Ph.D. Parasitology (bacteriology, 
immunology), M.S.P.H.; desires research teach- 
ing related to medical field. (c) B.S. Chemical 
Engineer, advanced management, statistics courses; 
interested in manufacturing or process industry 
at management level. (Please write for informa- 
tion regarding these and other scientists, senior 
and junior, in all fields.) Science Division, The 
Medical Bureau, Inc., Burneice Larson, Chair- 
man, 900 North Michigan Avenue, Chicago 11, 
Illinois. X 

Plant Physiologist, Biochemist, Ph.D., 2 years' 
postdoctoral, prefers research primarily or com- 
bination with teaching. Box 64, SCIENCE. 3/15 

Senior Research Chemist: Ph.D., 1955. Age 54, 
wife, no children at home. Synthesis: nitrogen- 
carbon-oxygen heterocyclics, H. E. solid and 
liquid fuels, organometallicsi organic phases of 
boron and light metal hydride chemistry. Re- 
search and development: tars, asphalt, felt, 
resins, butadiene and related compounds, oils, 
Freons, rubber gaskets, protective coatings. 
Desires challenging responsible growth position. 
Government clearance. Free to relocate. Salary 
lower teens. Box 71, SCIENCE. X 

iDIflDJJJD1flhl POSITIONS OPEN gJfljJJJ||||||JJJ|f 
BIOSTATISTICIAN: Research Support Center 
in Washington D. C., requires experienced bio- 
statistician as head of their Biostatistics Section. 
Applicant is expected to assist clinical investi- 
gators in design and evaluation of clinical trials 
and to initiate large-scale cooperative studies. 
Should possess a Ph.D. in statistics and ex- 
perience in application of statistics to Life 
Sciences. EDP experience most helpful (com- 
puter available). Opportunity to conduct own 
research. Salary $12,845. Send resume to H. V. 
PIpherger, M. D., Chief, Research Support Center, 
2650 WIsconsin Ave., N.W., Washington 7, D.C. 

VERTEBRATE ZOOLOGIST: Ph.D. with teaching 
ability and with research interest in population dynam- 
ics, ethology or experimental zoology. 

The appointment will be at assistant or associate 
professor level. Salary ($6.900-1O,500) will depend on 
Qualifications.. 
ENTOMOLOGIST: Ph.D. capable of directing research and graduate studies in economic entomology. Teach- 
ing experience an asset. The appointment will be as- 
sistant or associate professor level. Salary ($6,900- 10,500) will depend on Qualifications.. 

Applicants please send particulars to: Dr. W. E. 
Heming, Head, Department of Zoology, Ontario Agricul- 
tural College, Guelph, Ontario, Canada. 
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AMERICAN COLLEGE BUREAU 
and 

FISK-YATES TEACHERS BUREAU 

28 E. Jackson Blvd., Chicago 4, Illinois 

A nationwide placement service for 
college and high school teachers. 

APPOINTMENT IN BIOLOGY 

Dalhousie University, Halifax, N. S., Canada 
Dalhousie University invites applications for 

a position in the Department of Biology. Ap- 
pointments will be made at the rank and salary 
appropriate to teaching and research experience. 
For a recent Ph.D. the starting salary will not 
be less than $7000. 

Botanist working in plant ecology, taxonomy 
of higher plants, experimental plant taxonomy, 
plant geography or related fields. 

Address correspondence to Professor K. E. von 
Maltzahn, Department of Biology, Dalhousie Uni- 
versity, Halifax, N. S., Canada. 

Three Biochemists wanted for research work 
in U.S. Government hospital: Biochemist, GS-7 
($6465 to $8130), requiring B.A. and 1 year of 
experience in research studies in fields of Nutri- 
tion and Metabolism; Biochemist, GS-9 ($7125 
to $9150), requiring B.A. and 1?/2 years of ex- 
perience in a variety of research investigations 
using radioactive materials; Biochemist, GS-12 
($9475 to $11,995), or GS-13 ($11,150 to $14,- 
070), depending on qualifications of applicant, 
requiring Ph.D. with 3?/2 years of experience in 
radioisotope work, ability to supervise work with 
radioisotopes, and capable of carrying out in- 
dependent research as Principal Scientist. Send 
application and resume to Personnel Officer, V.A. 
Hospital, Brooklyn 28, New York. 

INVERTEBRATE ZOOLOGIST: Recent Ph.D. 
for assistant professorship, September, 1963. 
New liberal arts college. Ten-twelve contact 
hours. Research emphasized. Salary range this 
rank: $7500-9500/nine months. TIAA/CREF 
retirement; relocation assistance. Chairman, Di- 
vision of Science and Mathematics, Florida 
Presbyterian College, St. Petersburg, Florida. 

(a) M.S./Ph.D. Bacteriologist; virology research; 
mideastern university. (b) Nutrition Research; 
M.S., histology, anatomy and embryology ex- 
perience; West Coast university; to $8000. (c) 
Ph.D. Organic Chemist, reticuloendothelial sys- 
tem, neoplasia basic research; academic ap- 
pointment available; East. (d) Ph.D. Immuno- 
physiologist, medical instrumentation, contract 
research; academic appointment; South Coast. 
(e) Ph.D. Microbiologist, research, possible 
teaching; southeastern medical college; around 
$9000. (f) Ph.D. Physiologist, background in 
biophysics, biochemistry; establish research re- 
quirements for aerospace medicine; southwest- 
ern research foundation. (g) Enzyme Research 
Assistant, B.S. chemistry major or minor; cen- 
tral college; $6000. Faculty Appointments: (h) 
Ph.D. Zoologist, and M.S. Biologist; West Coast 
liberal arts college. (i) Ph.D. Chemistry, teach- 
ing, research in biochemistry, organic and phys- 
ical chemistry. (j) Physics Chairman, southeast- 
ern technology institute; $9600 (9 months). 
Many other opportunities available for both 
junior and senior scientists. Please write Science 
Division, The Medical Bureau, Inc., Burneice 
Larson, Chairman, 900 North Michigan Avenue, 
Chicago 11, Illinois. X 

Positions Open-September 1963. Molecular Bi- 
ology (microbiology, general biology) Physical 
Science (astronomy, meteorology, or physics); 
Mathematics-two positions (one topology); Zo- 
ology (anatomy, embryology)-temporary; Geol- 
ogy (physical, historical, paleontology)-tempo- 
rary. Training and experience: doctorate or with 
course work completed. Teaching and research. 
Salarl range $6000-$1,1000. Chairman, Division 
of Science and Mathematics, State University 
College, Plattsburgh, New York. 3/22, 29 

ZOOLOGISTS 
Southwestern University has two openings for 
instructors beginning September 1963. Preferred 
fields of research: cellular physiology, general 
physiology, or vertebrate morphology. Ph.D. or 
about to receive this degree. Salary open. A 
temporary position in the general biology course 
is also available. 

Box 72, SCIENCE 

15 MARCH 1963 

BIO-ENGINEER 
STANFORD RESEARCH INSTITUTE announces open- 
ings for our expanding Bio-Engineering Program. This 
program is directed toward the development of systems 
which enhance man's sensory and control functions and 
toward a better understanding of biological information 
processing and control systems. 

engineers and Physicists with strong backgrounds or 
interests in Life Sciences are invited to contact us for 
more information. 

Please send resume to: 
R. I. Ditmore 

STANFORD RESEARCH 
INSTITUTE 

Menlo ParkCalifornia 

-an equal opportunity employer- 

MOUNT ALLISON UNIVERSITY 
Appointment in Organic Chemistry 

Applications are invited for a position in the 
Department of Chemistry. It is desirable that 
the successful candidate should take up duties 
on or about 1 July 1963. 

The successful applicant will be expected to 
give a lecture course in modem qualitative 
organic analysis and also be responsible for an 
elementary course in biochemistry. 

Applicants should have completed all the re- 
quirements for the Ph.D. degree. It may be 
possible, in a few instances, to arrange for a 
personal interview at the department's expense. 

Applications should be forwarded to Dr. A. 
C. Cuthbertson, Department of Chemistry, Box 
133, Sackville, New Brunswick, Canada. 3/1,8, 15 

Openings for fairly recent Ph.D.'s who primarily 
like and want to teach. Positions will begin 3 
September 1963. 

1) Medicinal Plant Chemist to teach pharma- 
cognosy and botany. 

2) Botanist with background in mycology to 
teach botany and mycology. 

3) Biologist with background in cytology and 
genetics to teach cytology and genetics (alter- 
nate years) and to help in biology and/or zo- 
ology. 
Send resume to Dr. M. S. Dunn Biology De- 
partment, Philadelphia College of pharmacy and 
Science, Philadelphia 4, Pa. X 

PHARMACOLOGIST: Young, male Ph.D. phar- 
macologist (0-3 years' experience, preferably in 
inhalation area) -also opening for support 
personnel at B.S., M.S. levels-to assist in plan- 
ning of projects and development of experimental 
approaches; design experiments and apparatus; 
and conduct tests and experiments. This position 
open in small, independent, dynamic company 
located in suburban Washington, D.C. (Va.), 
specializing in applied chemistry and biological 
research. Opportunity for scientific meeting 
attendance and publications. Salary commen- 
surate with experience and degrees. Liberal 
employee benefit program including profit 
sharing. For further information call or write: 
K. T. Paynter, Personnel Manager, Hazleton 
Laboratories, Inc., P.O. Box 30, Falls Church, 
Va. An equal opportunity employer. X 

PHYSICAL 
CHEMIST 

Ph.D. with background in physical- 
organic or physical-pharmaceutical 
chemistry-to investigate complex 
analytical & physical problems in- 
cluding methods development, auto- 
mated analysis, stability studies of 
heterogeneous systems, etc. 

BIOCHEMAIST 
Ph.D. in biochemistry or biochemical 
pharmacology-plus some experience 
in lipid metabolism and/or blood co- 
agulation-for appointment as group 
leader in cardiac and vascular me- 
tabolism research. 
Send detailed resume in *onfidenee ink 
eluding salary requirements to Mr. C. K. 
Fetzer-Personnel Dept. 

SCHERING CORP 
Mfrs. of Fine Pharmaceuticals 

60 Orange St. Bloomfield, N.J. 

MELPAR'S 

EXPANDING 

RESEARCH 

DIVISION 

has immediate need 
for key personnel to 
conduct research in 
the following areas: 

o BIOCHEMISTRY 
o VIROLOGY 
n IMMUNOCHEMISTRY 
o PHARMACOLOGY 
o BIOPHYSICS 

Applicants with ex- 
perience desired, but 
new graduates will 
be considered. 

For further details, write to: 

John A. Haverfield 

Manager . Professional Placement 

MELPAR PA NC. 
A Subsidiary of Westinghouse Air Brake Company 

3366 Arlington Blvd. 

Faills Church, Virginia 
(a suburb of Washington, D.C.) 

An Equal Opportunity Employer 
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CHEMISTS OPEN 

Melpar has positions avail- 
able immediately for CHEM- 
ISTS with training and ex- 
;perience in biochemistry, 
microbiology, immunochem- 
istry or biophysics to conduct 
research in space biology 
bioelectricity, mechanism of 
enzyme action, biological de- 
tection and bioinstrumenta- 
tion. 

For further details, write in 
strictest confidence to: 

John A. Haverfield 

Manager-Professional Placement 

MELP A INC 
A Subsidiary of 

Westinghouse Air Brake Company 

3364 Arlington Blvd. 
Falls Church, Virginia 

(a suburb of Washington, D. C.) 
an equal opportunity employer 

PHARMACOLOGISTS 
Pharmacological evaluation of metabolic and 
toxicity data on drugs. Several administra- 
tive and research-administrative positions 
open. Starting salaries from $7,575 to $15,045 
depending on extent of academic training and 
applicable experience. 
Positions also open for biochemists with train- 
ing and/or experience in medical or allied 
fields. 
M.S. required, Ph.D. preferred, with experi- 
ence in drug research or evaluation. U.S. 
citizenship required. 
Send resume and application (Federal 
Form 57 from any post office or federal 
agency) to Asst. to Director, Division of 
Pharmacology, Food and Drug Adminis- 
tration, Washington 25, D. C. 

An equal opportunity employer. 

Section Leader at Rayonier 
Our Eastern Research Division needs a Ph.D. 
chemist to conduct independent research and 
lead a small, versatile group in a responsible 
area. Projects are related to practical and 
theoretical aspects of spinning, evaluation and 
analysis of cellulosic fibers and similar mate- 
rials. * This man will have background and 
interest in several of these areas: cellulose 
chemistry, fiber physics, organic chemistry, 
fiber spinning, electronics, design and opera- 
tion of test instruments, etc. * Submit 
resume with salary requirement to: 

Research Manager. 
Rayonier Incorporated 
Eastern Research Division 
Whippany, New Jersey 

* All inquiries are confidential and acknowl- 
edged promptly. 
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WNTED: 

in 
Metallurgy 

To contribute to the develop- 
ment and effectiveness of 
frequency scanning radar, 
computer technology and 
other advanced systems 
oriented to space, nuclear 
and undersea environments. 

One of many major benefits is 
the professional environment 
and status you will enjoy at 
HUGHES-FULLERTON R&D. 

For complete information, 
please write: 

DR. ARNOLD SMALL 
-------------_ 

HUGHES 
L- - - - - - - - 
HUGHES AIRCRAFT COMPANY 

FULLERTON R & D 
P.O. Box 3639, Fullerton, Calif. 

in equal opportunity employer. 

PHYSIOLOGIST 
Offered 

Excellent Opportunity with 

THE SQUIBB INSTITUTE 
FOR MEDICAL RESEARCH 

SQUIBB DIVISION Olin 

Opening requires Ph.D. degree, 
with good general background in 
mammalian physiology, preferably 
with special interest and expert 
fence in calcium metabolism. Train- 
ing in biochemistry is desirable. 

Publication of assigned or elec- 
tive research encouraged. Opportu- 
nities are excellent for advance- 
ment. Experience preferred but not- 
essential. 

All replies confidential andt: 
acknowledged. Send r~sume to 

Business Manager 
SQUIBB INSTITUTE 

FOR MEDICAL RESEARCH 
New Brunswick, New Jersey 

An equal opportunity employer r 

TIhe Market-Place 
|||||||||BOOKS AND MAGAZINES |||||||| 

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 high mar- 
ket prices. Write Dept., A3S, CANNER'S, Inc. 

Boston 20, Massachusetts 

SUPPLIES AND EQUIPMENT i| 

* HYPOPHYSECTOMIZED RATS 
Shipped to all points via Air Express 

For further information write 
HORMONE ASSAY LABORATORIES, Inc. 

8169 South Spaulding Ave., Chicago 29, IllN 

SPECIFY KERN 
When you must di- 
alyze small quanti- 
ties of solution, ask 
for KERN, a small 
Pyrex receptacle that 
completely dialyzes 
1 ml. in 1 hr. Buf- 
fer filling and mem- 
brane can be used DiALI 'l 
again. Dialysis can NIAL YZIN 
be done overnight 
if desired. VESSEL 

Distributors of the Kern Full-Circle Polarimeter 

KERN COMPANY New York 38 

~I~5 s E[MFN4[REE. *Axenic 
SHIPPED WORLD-WIDE 

THE CHARLES RIVER BREEDING LABS 
Brookline 46, Mass. Arec Code 617 RE 4-2000 

,,AF FREE catalogs 
J.SX of your choice 

No saulesmani will ca11 

\; u~~9~1 __C~ COLORAOO1T SERUM CO. 

LTIORA1 

950 YORK STRET * DENYER 16, COLORADO *Al~n "374 

* S* -6. - ** 

_ e.n** *_ 

*B*S*_ 
*w Am.A_ 

,Vow kRADIOCKEM ICAL CO. 
A 8262 Elmwood Ave., Skokie, llinois 

Silver Spring, Md. * Los Angeles, Cal. 
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SPE0&CER44 n a? 

1 ASSURES MAXIMUM OPTICAL PERFORMANCE OF 

YOUR MICROSCOPE-Koehler type illumination- 
ideal for bright field . . . phase. . . interference .. . polar- 
izing ... and dark field microscopy and photomicro- 
graphy. Numerical aperture . . . and field diaphragm 
settings regulated accurately and effectively - permit 
full resolving power of your microscope. 

2 OFFERS WIDE SELECTION OF FILTERS -Eight levels 
of intensity . . . plus daylight, green and red filters . . . 
quickly selectable by simple finger-tip rotation of tur- 
ret mounted filters. Optimum intensity and correct 

contrasting color selection are very important factors 
to reveal the specimen detail you're investigating. 

3 PROVIDES PERMANENT ALIGNMENT WITH MICRO- 

SCOPE-Three point positioning device precisely 
locates and rigidly retains any make microscope equip- 
ped with horseshoe base. Microscope may be removed 
and easily repositioned against locating device with- 
out disturbing absolute alignment. Near parallel beam 
of light evenly illuminates entire field of view. 

4 COSTS LESS THAN YOU THINK - Model 600 AO- 

Spencer Ortho-Illuminator complete ... $178.00. 

Optically and mechanically designed to give you years 
of trouble-free service . . . maximum efficiency . . . and 

reduced fatigue. Write for complete information or see 
your AO sales representative. 

Dept. 03 
Please send me Color Brochure SB600 on the AO Spencer 

American 9 Optical Name 

COMPANY Address___--_-_--__ 1 

INSTRUMENT DIVISION, BUFFALO 15, NEW YORK City Zone State_ 

IN CANADA write -P.O. Box 130, Postal Station R, Toronto 17, Ontario 
_ _ _ _ _ _ _ __I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 


