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65,000 rpm, and up to 420,000 g-plus schlieren opti""""'' 
It has superb control of samp:I:e temperature for .... .. .......... ...... .......... ....... ......... 

sensitive density gradient work-plus a complete 
.......... ............ ............ selection of density gradient accessories. It accepts the ............ 

widest number of fixed angle and swinging bucket 
. .......... 

rotors-plus the most -advanced zonals. 

But the biggest plus in a Model L2-658 is that 
it is built by Beckman-the people who' really know how 

to harness.centrifugal force. 

For information on the L2-65B and other Beckman 
ultracentrif:uaes, write Spin-co Division, 11 17 Ca.::Iifo.:r.n'ia 
Avenue, Palo Alto, California 94304. Ask for Data File L. 
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AUTOMATIC REFRIGERATED CENTRIFUGE Comprehensive brochure gives de~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...... 
CENTRIFUGE (COOMBS TEST) tails and specifications~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.... .. 

RCF's to 6,975 x G with HG-4 Rotor Compact space saving, modern~......... ... 

Speed to 50.p..Atmti.tlng.Feibymute rv 
programmed. aceerto wihal.-pedbuhes.oor.Hg 
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We have often referred to the Nikon SBR as 'resourceful' It can be fitted for cine or still photomicrography, or for 
and to the S-Ke as the 'versatile researcher'. There would low-power macrophotography. And, in all of these appli- 
seem to be no room for more. But more there is, in the added cations, you enjoy the same uncommon quality of optics and 
capabilities of the Nikon L-Ke. performance which have become distinguishing hallmarks 

The L-Ke, like the S-Ke, has integrated Koehler illumi- in all Nikon equipment. 
nation. And it draws upon the same system of interchange- The Nikon L-Ke offers two additional facilities of special 
able objectives, eyepieces, attachments and accessories for interest to the advanced researcher. First, a precision dovetail 
its seemingly limitless capabilities. slide mount which permits ready nosepiece interchangeability. 

It can be readily equipped for dark-field or phase-con- Second, a rack-and-pinion condenser mount with focusing 
trast microscopy, interference-phase, differential-interference and centering controls. Also, the L-Ke stage can be lowered 
or polarization. A teaching head may be attached to permit as much as 71mm to provide clearance for culture dishes, 
simultaneous observation by two people, or a projection chambers and large specimens. 
screen head, for consultation viewing. The Nikon L-Ke is as advanced and as flexible as your 

most critical needs. For complete details, write. 
Nikon Inc., Instrument Division, Garden City, N.Y. 11530 

Subsidiary of Ebrenreich Photo-Optical Industries, Inc. 

Versatile researcher (In Canada: Angl ophoto Ltd., Ontario) 

wit added ca pabilitie 
NIKON L-e 



You can't find another syringe 
that permits the handling of such small samples with such exact con- 
trol: delivery is guaranteed accurate to within ? 2%, repeatable to 
within ? 1%. It accommodates your complete sample within the 
needle! The barrel merely serves as the volume indicator. Full dis- 
charge of your sample is assured since the tungsten wire plunger 
travels to the tip of the needle. Selection includes 1 ul and -5 ul 
models with a choice of accessories. 
Let us send you our new Catalog on syringes and related equipment. 
Write to: Hamilton Company, P.O. Box 3071B, Whittier, Calif. 90608. 

Repeatable Precision: Hamilton's 1 to 5 Microliter Syringes 

Circle No. 91on Readers Service Card 

*- !~rcI. Nl. 3 ln Readers Service Card 6; 



6.025 x 1023 is an illuminating your radiochemical problems. we get your order. Fast almost 
number. Based on Count Amedeo Share the benefits of our noble always. Reliable always. 
Avogadro's celebrated leap in the ancestry: The Radio chemical All you get when you dial 6.025 
dark to find how many molecules Centre, Amersham, which is x i021 is sore fingers. When you 
there are in a mole, his number operated by the United Kingdom dial (312) 296-1055 you get 
threw light on mysteries conceal- Atomic Energy Authority, and service. 
ing the nature of matter. America's G. D. Searle & Co. Turn on the light. Give us a 

But it has a fearful lot of 0's in We off era wide range of labelled jingle and ask 
it. We like our number. compounds, radiation sources, for our Cus- 

When you dial 6.025 x 03you standards, and nuclear laboratory tomer Service. inSM 
don't get to talk to somebody who supplies. We make stock items or And send 
understands. But when you dial custom preparations. We ship f or our first 
(312) 296-1055 you get light on the fastest way, usually the day edition. ......___.. __... 

our numers iluminatig, too 
Dr Avogadro~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~A 



3 DENSITOMETER WITH ELECTRONIC 
a ELECTROPHORETIC DESTAINER EC 489 INTEGRATOR EC 8 10 Less complicated 

A.Draws stain out perpendicular to -and less expensive-because it views 
migration aidngartifacts. flat bands, not cylindrical sections. 

p At~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..... 
U~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. ... t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. ..... I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...... ...... 

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

'4 . ...... 
...CAL ECNIALSEVIE.OLEC 

.....(25 32910fo frhe etis.O sn 
.. ........... ~th cou on 

.. ........ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ EC epsyu ot hng u 
RTICAL GEL ELECTROPHORESIS~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ..... .......... 

EC 470 Flat gel slabs, giving Please rush details about Vertical Gel Electrophoresis.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .... ....... .... ... ... ..... 
CELL~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~............ iform conditions for all samples.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.. . ... 

Name~~~~~~~~~~~~~~~~~~~~~~. .. ..... 

. . . ..... Ciy,.P ilaelpha, a. 1104 



Error limin~ors ad $ SVesfoLi 

I. L/u LABQUAKE T". A silent, small, submersible tube rocker and 
rotator for all sizes of tubes, ?" 1 to 1 1/2"' diameter. Occupies only 
21? x l0 x 4 inches when fully loaded with 14 tubes. LABQUAKE 
has 28 tube positions altogether that accommodate clips to hold 
tubes of varying sizes. Adjustable bracket holds LABQUAKE g 
fully or partially submerged in water bath. 

1. L/u LABQUAKE`~ Price: LABQUAKE (patent pending), for 110-120 VAC, furnished 
with (14) 13 mm and (14) 16 mm clips, $59.50. Maximum 

2. capacity, 250 ml. Other clips may be substituted. 
....... 2.STAT-FILTERi?. For instant filtration by high pressure or vac- 

Y4 uum-in the palm of your hand. You get crystal clear filtrates L within 3 seconds after precipitates form. All precipitates over 10 
...............microns are retained with no possibility of remixing after separa-4.5 

tion. The versatile STAT-FLE ssdsoabeplpoyee Automatic REPIPETSII 
~~ 4 ~~~test tubes and plungers, making it suitable for any filtration. Inex- and Dilutors 

pensive demonstration kits are available. 
Price: complete STAT-FILTER SYSTEM, including 3 plungers, 

100 disposable polyethylene filters and test tubes, and 25 
filter test tube rises test tube closures, $38. Demonstration STAT-FILTER kit 

,npI~nge ~ with 1 plunger, 1 0 filters, 7 test tubes and 3 closures, $9.00. 
2. STAT-FILTERO 3. GRUNBAUM11 PIPETS (The Perfect Pipet). The versatile 

GRUNBAUM micro-pipet aliquots, dilutes, transfers, and stores 
reagents. It's self-adjusting, self-filling, non-dripping and self- 
cleaning (sample B washes out sample A). Guaranteed accuracy: 
5 J, ~3%, 10 and 20 J, --4-2%; 25 .,Iand larger, ?1% Guaran- 
teed reproducibility: 0.1 % at 1 00 t-J. Sizes stocked for immediateL 
delivery: 1, 2, 3,4, 5,10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300, 
400, and 500 Jd. Other sizes on request. 
Prices:l1through 5and 75 AI, $7. All others $6. 

4.-5. Automatic REPIPETSV and Dilutors. These unique instru- 

ments pipet, dilute and dispense with a guaranteed accuracy of 
Dilutors are of one-piece fused glass construction with no con- 3. GRUNBA v nections-eliminating any chance for leaks. L/1's instruments fit6.AumtyApats 

PIPETS directly on your reagent bottles, 1/2 ounce and larger. Any re- 6 qaer paau 

agent can be handled. All amber instruments are supplied for 
your labile reagents. Use L/u LAMBDA-DIALSt to increase pre- 
cision to 1% at 10 lambdas! L/u stocks REPIPETS and Dilutors 
i n 1/2, 1, 5, 10, 20, and 50 ml sizes, each adjustable from zero to 
full capacity. Square amber liter bottles optional at N/C. 
Prices: REPIPETS, $52.50; Dilutors, $99.50. Micro and Macro 

Teflon* tips included. 

6. Aquametry Apparatus. L/ 's inexpensive Karl Fischer Aquam- 
etry Apparatus precisely determines water content of most 
materials in 4 minutes (1 ppmn to 100% water). LI l's versatile 
apparatus uses the original stock K-F reagent bottle as a reser- 
voir. The "reaction vessel" is an ordinary 4 oz., commonly avail-. 
able, disposable "scream" jar. It is interchangeable with a micro-. 
reaction vessel requiring less than 2 cc total reaction volume for 
micro-aquametry applications. 
No false end points are possible with L/1's color-coded meter 
indicator. A two-lambda excess of K-F reagent in a 100 ml reac- 
tion volume is detectable. The apparatus includes a 1 and 25 ml 
dual buret with .01 ml divisions in the micro range for high 
accuracy. 
Price: $340 complete. Components available separately. 



We've taken the fuss out of Electrophoresis. 

No more floppy strips. Mylar backed acetate rack permits hands-off batch processing 
makes strips firm, easy to handle.A through entire cycle. 
No more pipetting. New striper* uses capillary No more chemical preparations. Just empty pre- 
action to make sample take-up automatic. _packaged containers into appropriate process 
No more variable applications. Built-in guide P0 D i chamber. 
provides in-chamber application. Sample posi- tv1Our point of view is tat we've taken the fuss 
tion, quantity and alignment always the same. out of the head-end of Electrophoresis. Try it 
No more jury-riging-no magnets, clips, tails, and let us know your point of view. 
sponges or outriggers. Simply mount strips in This head-end combined with our Densicord is 
prepositioned slots and stripe. a complete system and assures reproducible 
No more fishing or finger dipping. Transfer results regardless of operator fatigue. 

l~ateflt applied for 

*q PHOOVOLT CORPORATIONV 1115 Broadway, New York, N. Y. 10010. * 212J 989-29cK0 
Circle No. 19 on Recaders' Service Card 



Fo. t, ...vAranteed. 
Ico'lco~s 100 ln't have any compete ion.) 

0 

2A. Most manufacturers of electron 
-microscopes would have been satisfied. 

Not Jeolco. Not till we put the frosting 
on the cake. 

A specimen carousel that accepts six 
grids at one time. 

An electronic specimen position 
indicator. 

Lighted nixie tubes that display 
magnification from 1 25X to 500,00OX, 

A push-button gun lift that lets you 
change the filament in seconds, every 
150-200 hours. 

Printed identification numbers on 
your film or plates. 

And a hydraulic chair. (Sorry. Onlyone 
to a customer.) 

Cameras, air locks, vacuum systems- 
we automated the works. 

But don't just take us at our word. 
in to our applications lab. And give 

_ B a good, healthy workout. 
Then go talk to the people you 

thought were our competition. 
..i N 1 o R S C 

\i ~~~~~~Circle No. 14 on Reciders' Service Card 

__ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~g N'> ' 

_s 
l | | :~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



Inside ti box, 

te worl' mOst precious 
handu of dust 

wil reveal itssecret 

to~~~~~.... an Or.e...detector. 

Thre-pundconainr o "lnarfins"goe ino alea sheldin pecallowlevl rdiaioncoutin family f te LnarRecivig Lbortor.i Houston. Detector is mounted in the cryostat column, 5 mm from the sample.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~...... 
Fifty feet underground, in a room specially shielded at about 2.3 keV). P.e.k-to-Compton ratio is.22.1; 
agaist ackroun raioativty, adicheist are.eficiecy.is7.%. measuring he gamma adiation mitted frm a con-. NASA expecs to relese the daa obtaine with.thi 
tamr f oonus. eteto w en tanucesisfnig nJnay 
From the data they collect, these scientists, working at Along with the rest of the scientific community,...... we. the Lunar Receiving Laboratory of the Manned Space-. eagerly await the results.~~~~~~~~~......... .. 
craft Center in Houston, will be able to determine the Ortec Incorporated, an EG&G company, 133 Midland~~~~~~~~. ...... .... radionudide composition of the dust, how long it has Road, Oak Ridge, Tenn. 37830. Telephone (615)~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..... ......... ... . .. 
bee exose ontheluar urfcethenaureof he 82-00. I Euope OrecGmb, 8Munhen13 
cosmic radiation to which it was~~~~~~~~~~~~~~~~~.. expsed and... other Frnkute.Rn.8.Teepoe011.39101 
valuable~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ inomain 

..........Efiiec.eltvet..3. 3 a(T)crsa wt suc t etco 
Some of the analyses are being performed with the aid spacing of 25 cm.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~!fte 
of an Ortec Ge (Li) semiconductor spectrometer~~~~~~......... .... Th O R......... ... 
detector has a resolution specification of 2.5 keV for T E C~~~~~~~~~~~~~~~~. ........ the 1.33 MeV line (actual performance is a little better, AN~~~~~~~......... COMPANY..45.1 

7 NOVEMBER 1969 Circle No~~~~~~~~~~~~~~~~~~~~~~~~~~~~...16 .. o . Readrs' ervie.Cad67 



The RA you need can be made by adding any of: 
T is stand 6 Nosepieces - interchangeable, non-interchangeable, or centrable; 

quadruple or quintuple'. 
is vv ere ~~~~~~~~~~~2 Magnification Changers-i1.6x or the exclusive OPTOVAR, with factors 

is w here 

of~~~~~~~~~~~~ Stages-for.6x and 2.poe mechanical, rotating, gliding; with and with- 
931,392,000 ~~~~~~~~~~~out graduations; for left hand or right hand. 

5 Body Tubes-inclined binocular, inclined monocular, combined binoc- 
different Z El S S R/\ ~~~~~ular body and vertical photographic tube with reflecting prism, vertical eren ~ ~~~~~~~~~~tube, inclined monocular tube with extension. 

7 Lamps-for anything you want including polarization, fluorescence 
crosco es ~~~~~~~~~~and reflected light. The illuminator and the microscope become always 

2 Beam Splitters-fixed (50% light to each tube) or variable (5 different e n. 
~~~~~~~~~~~~~~~settings.) 14 Condensers-bright field, dark field, phase contrast, fluorescence, 

fluorescence-phase, Nomarski interference contrast, Jamin-Lebedeff in- 
terference microscopy, UV . . . whatever techniques you use. 
50 Objectives - Planapochromats, Neofluars, Planachromats, Achro- 
mats, Epiplans. - 
16 Eyepieces-from 5x to 25x, from 230 to 5Qo. (including micrometer 
eyepieces.) 
11 Other Observation Systems-2 camera attachments, 4 drawing at- 
tachments, 3 viewing screens, 1 television system, 1 projection attach- 
ment. 

Figure it out for yourself. 
For a 28 page catalog giving complete details on these 

931,392,000 different RA Microscopes, write Carl Zeiss, Inc., 444 Fifth 
Ave., New York, N. Y. 10018. 



Bringing 
automated 

lipid analysis 
t th[ ne l aora ory 
will give you 
some 

startling results. 
Not the least of which is the gratitude 
of your technologist for eliminating 
the tedium usually associated with 
manual methods of lipid analysis. 
The Technicon? AutoAnalyzer? simul- 

taneously quantitates triglycerides and/ cholesterol from one plasma extract 
.. ... 

at the rate of 40 samples per hour 
(80 determinations). The system is 
fast, versatile and fully automatic. It 
provides the means for performing 
a great number of analyses rapidly and 
accurately with a minimal amount of 
effort. Of course, if you already have an 
AutoAnalyzer, this capability is avail- 
able through a modest addition of 
equipment. For more information, 
write Department 56, 
Technicon Corporation, 
Tarrytown, New York 10591 

ur u 



An X-ray diffractometer that per- four analyses simultaneously on both If you still aren't convinced, why not 
forms like instruments selling for powderedandsingle-crystalsamples. get in touch with your Beckman 
twice as much? Many people find Sales Representative, or write for 
this hard to believe. Until we show If You're Doing Research ... Data File 205, Scientific Instruments 
them. you'll be interested in cameras. We Division, Beckman Instruments, Inc., 
The Beckman ADG-301* provides have- a full line, highlighted by an 2500 Harbor Boulevard, .Fullerton, 
the proof. Features include high integrating Weissenberg camera, California 92634. 
resolution, high signal-to-noise ratio Model CU-142* , that greatly re- *Manufactured by Tokyo Shibaura Electric Co., Ltd. 

and an accurate goniometer. Simpli- duces setup time and is adaptable marketed by Beckman Instruments, Inc. 

fied adjustment and operation with to any diffractometer. in U.S.A. and Canada. 

automatic recording-all wrapped You should also know that both the 
up in a compact design that uses diffractometer and the cameras are 
only a square meter of floor space! backed by a nationwide staff of INSTRUMENTS, INC. 

Setup time is measured in minutes Beckmnan-trained field-service engi- 
rather than hours. And you can run neers.COLN;LNO;NXCCTYMUCH ASTCKL;TKO;VEA 

Anewv angle in X-ray 

dfraction 
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.. .New. Sartorius 

advantge you enoyith new.Srtorus.elctro 

C ()SC 41~~~~ppuar iesthe strip a sur itnt lal 
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dretphooetri sevaluation, ore evauationeoth many 

tioanofthe mouemrne. it e Sartorius CelloeAcetate 
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S/P has no traveling salesmen. minute via super-speed TWX-T 
Our 230-man field representative service. Or servicing everyting 
organization virtuallyblankets the they sell. I~f, like the farmer's 
laboratory equipment and supply daughter, you never heard of us. 
Industry. So your S/P Represen- you'll find our nearest S/P office 
tative never has to stray more listed In the Yellow Pages In 
than 50 miles from home. 0f major cities. S/P ... the sin gle 
course, your local laboratory supply com- source for all laboratory equipment, supplies. 
panies can say the same thing. But there's scientific Instruments. Scientific Products. 
a lot they can't do. Like stocking 100,000 a division of American Hospital Supply Cor- 
Items. Or ordering out-of -stock Items In one poration. 1210 Leon P1., Evanston, Il. 60201. 
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By adding a 5-cell automatic sample changer, a 
recorder interface, and a quarter percent recorder, 
we've turned the CARY I6 manual spectrophotometer 
into the new CARY I6K kinetics spectrophotometer.. 

It couldn't happen to a better instrument. Because 
the CARY 16 offers photometric accuracy of 0.00024 

abs near zero, o.ooi near one- highest of any spectro- 
photometer made. 

What's more, the i6 has a unique double-beam, 
double monochromator optical system. The double- 
beam photometer gives extremely high zero stability 
(drift is less than o.oooi6 abs/hr in the visible range) 
and continuous, automatic blank compensation. The 

double monochromator guarantees light purity. Per. 
mits measurements at high absorbance, reduces errors, 
and minimizes sample preparation. 

All the basic advantages-high accuracy, light 
purity, stability- are preserved by the recorder in. 
terface to make the new CARY I6K the outstanding 
instrument for kinetics studies. 

For a catalog and price list on the CARY I6K and 
the CARY I6 (which is ideal for general spectropho. 
tometric tasks), write Cary Instruments' 2724 South 
Peck Road, Monrovia, California 9i0o6. Ask for Data 
File E803-119. C a n g I S 
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Shown here in miniature are just some of the informative brochures 
which comprise the UNITRON Catalog .. . your buying guide to quality 
microscopes at prices within your budget. Whether your application 
is routine laboratory analysis, advanced biological research, or 
industrial quality control, you will find the instrument you need 
in UNITRON's complete line. 

A UNITRON MICROSCOPE CATALOG is Yours for the Asking. 

1W~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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in your own application before you decide to purchase. See for 
yourself, as have thousands of other buyers, why 

UNITRON Means More Microscope for the Money. 

Pleas send UNTRN' Microscope Catalog No. N-4/?O/ 

Address_________________U/V1rR0J 
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*Sarp new satellies in te world of figures. 

You are looking at an affordable step There is a Sharp Electronic Calculator to resolve 

toward computerization. every mathematical problem from a simple invoice, 
mixed calculation, to a highly sophisticated equation. 

You are looking at a cost of And now you can lock up your programs-from initial 
consderblyless than $2,000. procedure to conclusion - to use again and again. considerably 

~~~~~~~Sharp, the world's largest maker of electronic calcu- 
You are looking at a Sharp Calculator lators has created this - the world's most affordable 

and Programmer combined. ~~~~step toward computerization - for you in 
the "Programmer 60." 

Used in conjunction with the 
Sharp Calculator models 

little memory wizard eas- 
ily performs the most 
complicated commercial 
and scientific calcula- 
tions and remembers 
them. No special 
codes required. Pro- 
gramming is simply 
and automatically 
performed. Program 
it as easily as you do 
a problem on a Sharp 
Calculator - and 

magnetized cores re~ 
member it until you 

enter a new formula. 
(The memory is retained, 

even when you turn off the 
Programmer.) 

Memory capacity includes: 60 
program steps, 1 7 instructions and 

the decimal point, and is capable of 
retaining 2 programs at the same time. 

"Programmer 10"1... smaller, but Think of the steps saved when the touch of a single 
with the usual Sharp efficiency. key reveals the entire program! 

Wdens calculation versatility and 
simpliies b consant. asycnstan And re ntr -meme -k this I yo cain figure oin...%- the, Pro. 



Armstrong, Aidrin, Collins they aren't. 
But Al most. 

Charles River Astromic;-&r played a very vita-; part in 
the Apollo 11 program. 

When our space team returned from the moon, 
these were the animals injected with moon dust. 
Without this critical test, Apollo scientists might not 
have been able to determine whether or not moon 
material contained dangerous organisms.. 

Since fall of 1967, we've supplied NASA with nearly 
10,000 Astromice. Germfree: like those used in the 
actual lunar tests. Associated: germfree animals 
introduced to known members of specific bacteria. 
And COBSA : Caesarean-Originated, Barrier-Sustained 
(and our best seller). We're also supplying the prime 
biological models for Apollo 12. 

When your scientific program requires germfree or 
COBS rats and mice or Lakeview hamsters of absolute 
quality and dependability, just tel us the number you 
need; when and where. We can ship anywhere but the 
moon within hours. For further information, write or 
call: Charles River Breeding Laboratories, inc., 
Wilmington, Mass., USA or Charles River France in 
Elbeuf. 
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Electric sliei rule 

with 11-digit accuracy 
WEE and a memory too 

You can produce logs and exponents instantly 
by simply touching a key on the Wang 360. 

SALES/SERVICE OFFICES 

Wipe out all tediousness from technical, statistical and investment Alabama Michigan Tennessee 
(205) 881-5360 (313) 352.7112 (615) 266-5055 

computations with the Wang 360 electronic calculator. Time Arizona Minnesota (615) 889-1408 

consuming table look-up and interpolation is a thing of the past. Ark) 2742110 (i2)ssssppi324 (6901) 3247868 
unique approach to data manipulation ~~~~~~(501) 666-7115 (601) 875-5588 Texas Wang's uniqueapproachtodatamanipulationenables you to California Missouri (915) 683-3304 

generate ; X2, Logex and ex functions by simple key strokes. (213) 776-29865 (816) 4448388 (351) 454-4324 strokes. ~(714) 276-8464 (314) 997-5866 (214) 361-7156 
Instantaneous answers are displayed in large easy-to-read (415) 69220584 Nevada (915) 565.9927 

(605) 962-6112 (702) 322.4692 (713) 666.2451 
numerals with ten significant digits and self positioning decimal Colorado New Jersey (214) 758-1810 

(303) 364.7361 (201) 27247160 Utah 
(you can specify a special trig keyboard if you need Connecticut New Mexico (801)4872551 

sin 0, cos 0, sin -'x and tan -'x). FI305id841-3691 
Ne ok (802) 223-6398 

A special feature of the Wang 360 is its "scratch pad" memory (30) 563-747 (212) 46828877 Virginia 

system. Four extra storage registers hold constants, intermediate G(orgia (518) 46328877 (703) 359-6320 (404) 633-6327 (716) 328-2510 Washington 
answers, or multiple results, for recall as you need them. Hawaii (315) 463-9770 (206) 525-2000 (806) 536-5359 North Carolina 

Wang's building block approach gives you add-on capability for Illinois (704) 372-9660 Wisconsin 
(309) 673-6620 (919) 272-5683 (608) 255-4411 

hard copy printout, card programming, and expansion into the (312) 297-4323 Ohio (414) 442-0160 
Iowa (216) 331-6525 Wyoming 

powerful 370 programmable computing sub-system. (515) 288-5991 (513) 531-2729 (303) 364-7361 

For greatest economy, up to 4 keyboards operate concurrently from 6} kasess (513) 771-3445 Calgary Fo~r grea~tes~t eco-nomy, 
nt -vn ri nPrtnnurni 

upm (3rl6 262.1388A Orego (43)266-180 
a briefcase-size electronics package. Cost of Model 360 is then as 4ei96858 (50la29o25a (416) 499 7890 

low as $1497.50 per keyboard* and Model 320 (without extra Marylan 5831 ((40?58) 574;24.4879 Montreal073 

registers) $1282.50 per keyboard.* (301) 821-8212 P2enns)ylvani~al Ottawa2844 
(617) 851-7311 (717) 236-4782 Vancouver 

Call your nearest Wang Office. (617) 542-7160 (401) 421-0710 (604) 685 2835 

*Price in 48 contiguous states 
and District of Columbia. = Wrs A N G , 

LAENORATo R IES. INsC. 

Dept. 1 1Q, 836 North Street, Tewksbury, Maissaichusetts 01876 Telephone: (617) 851-7311 
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MAKE PACKARD 
YOUR SOURCE FOR 

PRE-MIXED 
SCINTILLATORS 

PREPARED 
-LIQUID 

SCINTILLATORS 

PERMAFLUORt a 
?5X 
CAcGtrated 

*4 i Scintillator A 

PermablendTM pre-mixed scintilla- 
tors are permanently blended, homo- 
geneous mixtures of primary and 
secondary scintillator powders 
offering the benefits of a single 
weighing. Available in three formu- 
lations, Permablend scintillatorsolu- 
tions in appropriate solvents yield 
the generally-used liquid scintilla- 
tion "cocktails". 

PermafluorTM prepared liquid 
scintillator is a scintillator/solvent 
mixture ready for dilution or im- 
mediate use. Solutions ready for 
counting are prepared simply by 
adding experimental samples. 
Permafluor composition accommo- 
dates the widest variety of sample 
chemistries. 

Make Packard your source for 
all nuclear chemicals and sup- 
plies. For complete details 
write for 28-page catalog 405U 
to Packard Instrument Comr 
pany, Inc., 2200 Warrenville 
Road, Downers Grove, Illinois 
60515 or Packard Instrument 
International S.A., Talstrasse 
39, 8001 Zurich, Switzerland. 
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Reactors and the Public Good 

It is dismaying to find that The 
Careless Atom, by Sheldon Novick, 

was assigned to a book reviewer (1 
Aug., p. 483) who admits to "not be- 
ing an expert in these matters." I find 
The Careless Atom a thinly disguised 

antireactor tract which seems more in- 
tended to alarm than to inform. It 
contains statements taken out of con- 
text, misrepresentations and. partial 
presentations of fact, and depictions of 
conjectures and events of low prob- 
ability as seeming imminent disasters. 

Novick uses several excerpts from 
hypothetical studies of reactor acci- 
dents to support his allegation that the 
potential consequences of a reactor 
malfunction are unacceptably great.. 
One finds inj the book no accompanying 
indication of the assumed succession 
of human, mechanical, and structural 
failures on which. these postulated inci- 
dents are based, and hence of their ex- 
tremely small probability. He states 
that the dozen atomic power plants 
which were to be built by the utilities 
alone or in cooperation with, the 
Atomic Energy Commission "ran into 
trouble from the outset....' The 
Fermi and the Hallam plants, both novel 
types (which have presented economic 
problems to their backers but no radi- 
ation hazard to the public), are cited. 
From reading The Careless Atom one 
would not know of Yankee, Indian. 
Point 1, or Shippingport, not to men- 
tion the total of about 100 other re- 
actors in the United States, that operate 
routinely and dependably. 

Besides offering a one-sided picture 
of the safety and reliability of nuclear 
reactors, Novick has made a sensa- 

tional rather than a factual presenta- 
tion to suggest that the current radia- 
tion protection standards for the 
routine discharge of low-level radio- 
activity from nuclear facilities are in- 
adequate to protect man and the en- 
vironment from present serious risk 
and future calamity. He describes 
radiation effects quite graphically, but 
without relating them to dose or dose- 
rate. Thus he gives his lay readers no 
quantitative basis for assessing the de- 
gree of the risk involved. Although 
the releases of radioactivity during past 
years to White Oak Lake and to the 
Columbia River, which Novick uses 
as examples, were considerably in ex- 
cess of the amounts from modern re- 
actor power and fuel reprocessing 
facilities, neither has constituted a 
demonstrated radiation safety hazard 
to even the immediate populations. 
With regard to current releases Novick 
asserts that "reactors will continue to 
function just within AEC limits." This 
is contradicted by Bloemke and Har- 
rington (AEC Report ORNL-4070), 
from which I conclude that most re- 
actors function at less than 1 percent 
of these release limits. 

Novick attacks the basis of public 
radiation protection standards which are 
set in comparison to background and 
at which no measurable damage is 
anticipated. He says, "It is past time 
that we realized that in radiation 'no 
measurable damage' eventually means 
'not quite fatal' for everyone." This is 
a large assertion which indicates either 
Novick's bias or his ignorance of the 
painstaking search of the considerable 
available data on radiation effects 
made by such bodies as the Interna- 
tional Commission on Radiation Pro- 
tection, of the careful interpretation 
made by them in recommending radia- 
tion protection standards, and of the 
conservative practices of health physi- 
cists in their application. 

In my view, to live in the health 
and well-being made generally possible 
by a technologically developed society 
is also to live at risk from a host of 
potentially deleterious agents. Before 
getting upset about the possible risk 
from the operation of nuclear reactors 
and associated activities, a reasonable 
person, it seems to me, would want to 
arrive at the best possible quantitative 
judgment of how this compares with 
other accepted risks. I believe that any- 
one who does not have an a priori 
conviction otherwise will find it small. 

This is not to suggest that there are 
no disagreements about safety within 
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Add this low-cost option to your Tri-Carb?& Liquid 
Scintillation Spectrometer and you're ready to do fully 
automatic gamma counting on up to 100 samples. CONVERT TO INDEPENDENT 
Model 5022 uses the electronics of your existing instru- GAMMA OPERATION AT ANY TIME 
ment for sample analysis and changer actuation; it has 
its own sample changer and well-type crystal detector. Adding your choice of 
Its beta-gamma switch and independent high-voltage electronics to the Model 
supply let you switch from beta to gamma counting 5022 Tandem System 
with no adverse effects on counting stability. converts it to an inde- 
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For mense bran 
fifltrations- 

Ready 
With Nalgene?Filter Units on the 
shelf, you're ready to go whenever 
you need a sterile membrane filter 
system. There's no waiting for auto- 
claving or assembling. 

ElEs 

Get Set! 
Just remove the protective bag. 
Complete pre-sterilized system- 
everything you need except the 
vacuum. 

Go! 
Simply attach \ 
a vacuum source 
-and filter. 
When you're finished just throw 
the unit away. Saves hours of prep- 
aration time. No wasted mem- 
branes. 

Nalgene Filter Units are available 
with Sartorius membranes-0.20 
micron (plain) or 0.45 micron (grid) 
membrane porosities. One dollar 
each. When you specify Nalgene 
Labware, 20 years' leadership says 
you're right. Ask your Lab Supply 
Dealer for our catalog or write 
Dept.2111, Nalgene Labware Divi- 
sion, Nalge Company, Rochester, 
tNew Yo rk 14602. 
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the nuclear industry and among health 
physicists and others responsible for 
radiation protection. But it is to sug- 
gest that those looking for a balanced 
presentation of the benefits and risks 
of nuclear energy should look else- 
where than The Careless Atom and 
other more recent publications. 

ANDREW P. HULL 
Health Physics Division, Brookhaven 
National Laboratory, Upton, New York 

. . . Novick's probing is trivial com- 
pared to the grilling the electric utility 
and nuclear manufacturers get from 
the AEC and the Advisory Committee 
on Reactor Safety. If Novick wants to 
be a Nader, he ought to take on some 
real opposition. The nuclear industry is 
having a rough time trying to displace 
the stacks of the coal-burners that 
spew smoke, sulfur dioxide, radon, and 
about one-fourth of a plant's waste 
heat into our air. Novick should try 
fighting the coal lobby or even the 
bureaucracy of the AEC itself, which 
is bending over backward to assure 
nuclear safety for the public, and has 
reduced the pace of long-term develop- 
ment of nuclear power to a crawl. 

The needs of the world for energy 
are real. The finiteness of our fossil fuel 
reserve is real. The desire to harness the 
atom to provide safe, clean, and plenti- 
ful power is real, and so are the ef- 
forts of dedicated men to achieve these 
goals. The public good is not well 
served by scare journalism. 

A. DAVID RosSIN 
Adlai Stevenson Institute of 
International Affairs, 5757 South 
Woodlawn Avenue, Chicago, Illinois 

Moon, Mars, and Money 

Carter's rundown on NASA plans 
(5 Sept., p. 987) prompts me to recall 
Geographer George Sauers comment 
as chairman of the international sym- 
posium in the 1950's on Man's Role 
in Changing the Face of the Earth. 
"We are now come," he said, at the 
end of that week, "to a revised version 
of Aldous Huxley's 'brave new world' 
of the '20's-to a faceless, mindless, 
countless multitude managed from the 
cradle to the grave by a brilliant elite 
of madmen intent on technological 
progress." 

Paine knows full well that there is a 
great deal more to be done, of vital 
urgency, than "to fill 200 million ali- 
mentary canals every day." For one 

thing, there is the problem of emptying 
those canals! What an assault could be 
made on our environmental problems 
-physical, cultural, and economic-if 
the same quantities of money and 
brainpower and industrial facilities that 
go into the space program were to be 
applied in those fields. 

"By the end of the century," says 
Paine, "if you haven't been to the 
moon, you're not going to be with it." 
Give NASA until 1975 (?) to create a 
vehicle capable of hauling 100 persons 
and necessary equipment to the moon. 
Then, a trip a day until the turn of the 
century would carry only 900,000 of 
Uis to the moon-only .045 of 1 percent 
of our present 200 million could be 
"with it"-about as many, perhaps, as 
would make use of the controversial 
supersonic jets with their prodigious 
and intolerable sound problems. 

RUSSELL G. LYNCH 

8121 Stickney Avenue, 
Wauwatosa, Wisconsin 53213 

Amchitka: Waves of Opinion 

Carter's technique in his article on 
large-yield explosions on Amchitka 
(22 Aug., p. 773) is to quote the opin- 
ions of "authorities." Though factual 
in the sense of offering valid quotes, 
this approach does not truly provide 
the reader with a basis for drawing 
his own conclusions. Carter further 
fails the scientific community by (i) 
quoting only seismologists who feel 
some degree of alarm (he could have 
quoted others of equal scientific re- 
nown who would have said there was 
no danger from large tests on Am- 
chitka), and (ii) quoting the opinions 
of other scientists who have no basis 
for forming definitive opinions on the 
subject, or who are allowing their sci- 
entific opinions to be dictated by their 
political beliefs. 

Much scientific information is avail- 
able on the matter and could have been 
presented by Carter if he had attended 
the meetings of the American Geo- 
physical Union or if he had sought the 
data. The possibility of venting is to 
be argued only by inspection of the 
venting history at the Nevada Test Site 
and Amchitka, that history being avail- 
able. The possibility that large shots 
on Amchitka would cause tsunamis 
should be evaluated in terms of the 
relation between large shots, observed 
patterns of seismic radiation from such 
explosions, observed aftershock activ- 
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Start with the excellence of the Gilford Monochromator-cast achieved with the patented combination of the Gilford Photom- 
housing for lasting, precise alignment of the finest optical sys- eter. Gilford Automatic Cuvette Positioner and a linear strip 
tem and control mechanisms-obstacle-free exit plane-integral chart recorder. Unlike % T instruments, the Gilford linear ab- 
aperture slide with standard and micro apertures-four place sorbance output requires no damping circuitry. 
manual positioner with accuracy for micro cuvettes - rugged With the Gilford Model 240 Spectrophotometer, you have 
optical bench for rapid interchange of accessories. the potential of starting with a fundamentally superior basic 

Enjoy the convenience and accuracy of linearized wave- system and converting it to as sophisticated a system as you 
length and slit width controls-direct digital indication-wave- may ever need. Thousands of research, clinical, and industrial 
lengths readable to 0.1 nm. - slit widths adjustable and laboratories have discovered that Gilford systems offer unsur- 
readable to 0.001 nm. Both control mechanisms are free of passed versatility for a wide variety of spectrophotometric 
backlash and vibrational instability, and make provision for techniques. 
attachment of servo drives. 

Put to work the unique usefulness of the Gilford Linear Write, or call 216/774-1041, for further information and 
Absorbance Photometer-accurately linearized output directly your copy of Gilford Bibliography No. 9. 
in absorbance, not % T converted to A-resolution of 0.001 A 
throughout the entire 0.000 to 3.000 A measuring range- 
direct absorbance indication in clearly readable digits-0.05 % 
A photometric accuracy-less than 0.01 A drift per hour. 

These inherent advantages, coupled with the Gilford 5 1 h 

"building block" design concept, permit you to add attach- 
ments as needed for automated operation and special applica- 
tions. The rapid quantitation of enzyme rates, for example, is GILFORD INSTRUMENT LABORATORIES INC. * OBERLIN, OHIO 4074 

FLEXIBILITY TO MATCH YOUR GROWING NEEDS. 

Automatic Cuvette Linear Strip Chart Re Linear Transport. For Rapid Samplers Measures Auktomatic Absorban~e/ 
Positioner. Positions up cordear Registers linear electrop horegramn scan- up to 300 samples {hr. Concentration Meter. 
to 4 samples sequenti- absorbance output fling, Moves sample Requires only 0.7 ml. 4-digit neon display 
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If you use 
steroids in re- 
search, Brink- 

mann's new EM- 
Reagents Steroid 

Catalog is 'must' 
reading. Its 28- 

pages are crammed 
with valuable informa- 

tion on more than 100 
differenttcompounds, in- 

cluding molecular weight, 
chemical and structural formula, 

and various technical data such 
as melting range, specific rota- 

tion and extinction, loss on drying 
and sulfate ash. 

To make this catalog really complete, 
we've also included packaging and price 
information for each compound-just in 
case you'd like to order. For your free 
copy, write: EM-Reagents Division, 
Brinkmann Instruments, Cantiague Road, 
Westbury, N.Y. 11590. In Canada, write: 
Brinkmann Instruments (Canada) Ltd., 50 
Galaxy Blvd., Rexdale (Toronto), Ontario. 
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ity, and the regional strain pattern in 
Nevada, and locations and modes of 
genesis of tsunamis, location of Am- 
chitka relative to earthquake foci and 
observed seismic radiation patterns 
from Longshot.... 

GENE DAVIDSON 

17269 Tennyson Place, 
Granada Hills, California 91344 

Davidson misrepresents my article 
by seeming to suggest that I arbitrarily 
chose to quote only those scientists 
who feel some concern about the 
Amchitka test series. To the contrary, 
several of the scientists' whose views 
I mentioned were members of the Pres- 
ident's Science Advisory Committee's 
ad hoc panel on the safety of under- 
ground testing. Two others whom I 
mentioned, and who also are concerned 
about the Amchitka tests, are members 
of the AEC's own ad hoc panel on 
seismology. If I have chosen my au- 
thorities from among scientists whose 
judgment is colored by political beliefs, 
it would seem that the PSAC and the 
AEC have committed a similar error. 

LUTHER J. CARTER 

Science 

Dyons Versus Quarks 

Two quite different references to 
particles of fractional electric charge 
have appeared recently in the pages 
of Science. The term "quark" was in- 
troduced in 1964 to designate hypo- 
thetical entities carrying electric charges 
of one-third or two-thirds the normal 
unit. In a "Research Topics" article 
(26 Sept., p. 1340), Robert W. Hol- 
comb has reported on Australian cos- 
mic ray observations of a few events 
with less than normal ionization, which 
were detected in very high energy 
showers. This has been advanced as 
evidence for the quark, although a 
more conventional explanation is also 
mentioned in this article. 

The other reference occurs in my 
article "A magnetic model of matter" 
(22 Aug., p. 757). It is pointed out 
that the speculation of magnetic 
charge can account for the observed 
integral nature of electric charge in 
ordinary, magnetically neutral, matter, 
while also implying that particles car- 
rying both electric and magnetic 
charges can exhibit fractional electric 
charges in just the way suggested by 
high energy particle empirics. To em- 
phasize the fundamental dyad of 

We're not lost 
in the crowd. 

C3<= f 

There are lots of UV flow 
monitors, but only ISCO: 

records directly in 
linear absorbance. 

. has the least stray 
light-low enough to 
permit quantitative 
results in practically 
all applications. 

will automatically 
operate a fraction 
collector so separate 
UV-absorbing peaks 
are deposited into 
separate tubes. 

will monitor two 
columns at one 
wavelength or one 
column at two 
wavelengths. 

ISCO quantitative UV monitors 
operate at 254 and 280 my 
with single and dual beam 
optical systems. They are 
sensitive, stable, and will 
operate in a cold room. 
They are priced no higher 
than conventional UV monitors. 

Request Brochure UA37J 
for complete details. 
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charges, electric and magnetic, I called 
such particles "dyons." On this view, 
fractional electric charge cannot exist 
without an accompanying large value 
of magnetic charge. Energetic particles 
of this type will ionize very strongly, 
until they have been slowed to a small 
fraction of the speed of light. 

I wish to draw attention to this 
theoretically sound possibility, and to 
suggest on these grounds, rather than 
merely general skepticism, that oc- 
casional lightly ionizing tracks must 
have a prosaic explanation. 

JULIAN SCHWINGER 
Department of Physics, Harvard 
University, Cambridge, Massachusetts 

Electrodes 

Ryan's letter "Unreliable results" 
(29 Aug.) does not tell the whole story. 
An accurate pH measurement of tris 
buffer can be made with Beckman elec- 
trodes. Excellent results have been ob- 
tained utilizing our No. 39511 combi- 
nation electrode with ceramic junction. 
Measurements have been made in tris 
buffers adjusted to pH 7, pH 8, and pH 
9. An equilibration time of at least 2 
minutes is required. Rinsing the elec- 
trode between measurements with 
0.1M NH4NO3 speeds equilibration. 
A full report on measuring the pH of 
tris buffers will soon be published by 
our applications research department. 

Tris buffer, a primary aliphatic 
amine of considerable reactivity, is a 
difficult sample. It has a temperature 
coefficient 10 times as large as pH 7 
phosphate buffer and abnormally high 
junction potentials have been reported 
in the literature. Some Beckman com- 
bination electrodes containing linen fiber 
junctions (39012, 39013, 39142, 39182, 
and 39183) should not be used in tris 
buffer. Large liquid junction potential, 
drift, and long equilibration times in 
tris buffer have been observed with 
these electrodes. We are now aware of 
this situation and have taken positive 
steps to alert users. 

Beckman manufactures a variety of 
pH meters and electrodes so that our 
customers can obtain optimum results 
with all types of samples. We also pro- 
vide technical information and assist- 
ance to help the user make the proper 
choice. 

C. RONALD DAYTON 
Beckman Instruments, Inc., 
2500 Harbor Boulevard, 
Fullerton, California 92634 
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Avenue, Rochester, New York 14625. 
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of view. rather than by publishing only material 
on which a consensus has been reached. Accord- 
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Chemicals and Cancer 

By accident or by design, humans are being exposed to an increasing 
number of chemicals. Each year thousands of new compounds are 
synthesized, and people subsequently are subjected to them in many 
ways, through agents that include air, water, food, drugs, and cosmetics. 
Acute toxicity of pure substances can be determined quite readily; 
synergistic effects are more difficult to evaluate. However, the major 
causes for concern are delayed effects such as cancer or genetic muta- 
tions. Because of the long times necessary for manifestation of damage, 
the hazards attending long-term exposure to most chemicals are not 
known. 

The primitive level of our knowledge was demonstrated recently in 
events attending the banning of the use of cyclamate. This artificial 
sweetening agent has been in use for about two decades. Short-term and 
long-term toxicity of the chemical had been tested repeatedly, but only 
now have studies of 18-month exposures at high dosages been conducted; 
such exposure resulted in cancers of the bladder in rats. There is no 
evidence that cyclamates have caused cancer in man, but the full 
effects of the mass exposure cannot be known for 20 years or more. 

Cyclamate is only one of hundreds of chemicals-some synthetic, 
others natural products-that have been ingested by man. Often, for 
what seem rather trivial benefits, risks of undetermined magnitude have 
been incurred by substantial fractions of the total population. Thus far 
we- have escaped disaster. Indeed, insofar as they can be interpreted, 
the long-term trends in the incidence of cancer are to some extent 
reassuring. Although there has been an overall increase, the major factor 
in the increase has been lung cancer associated with smoking. On the 
other hand, incidence of cancer in the stomach and liver has decreased 
sharply. 

The public rightly expects the government to take measures necessary 
to insure its safety from environmental hazards, and legal authority 
exists for doing part of the job. No new food additive can be introduced 
in interstate commerce unless the manufacturer produces evidence that 
it is safe. The applicable phraseology includes the following statement 
from the so-called Delaney Amendment: "no [food] additive shall be 
deemed to be safe if it is found to induce cancer when ingested by 
man or animal... 

The effect of the law has been to subject new additives to close 
scrutiny while permitting continued use of substances that were being 
used prior to 1958, even if they had never been thoroughly tested. 
Moreover, many foods are known to contain natural components which, 
when given in massive doses, have been found to produce cancer. In 
addition, smoked foods usually contain highly carcinogenic compounds. 

The government utilizes unevenly its power to protect the public. 
If the nation were truly concerned with cutting the incidence of cancer, 
it would mount a massive campaign against cigarette smoking and it 
would closely examine all substances that are ingested, including even 
those that have long been used. 

Knowledge concerning the factors leading to cancer is fragmentary 
and hard to acquire. However, we have not been as vigorous as we might 
be in obtaining it. Long-term animal research has not enjoyed sufficient 
support. Epidemiological studies in man should be expanded. Around 
the world, widely differing incidences of cancer are noted. Careful 
analysis of this phenomenon should be made. In addition, more com- 
prehensive studies should be initiated in the United States, including a 
follow-up on individuals exposed to large doses of cyclamate. 

-PHILIP H. ABELSON 



Since the introduction of double- 
beam spectrophotometers capable of 
generating either a linear (% trans- 
mittance) or a logarithmic (absor- 
bance) output, an interesting and 
useful new way of recording that out- 
put has evolved. 

It is now possible to record the loga- 
rithm of absorbance as a function of 
wavelength. With the proper external 
recorder, of course. 

But before we detail for you some of 
the advantages of log-absorbance 
recording, a few fundamentals. 

We discuss here 
some of the 
advantages of 
recording the 
logarithm 
of absorbance.. 

To begin, the term absorbance (A) Is 
defined thus: 

A=ecl 

where c is the concentration of sam- 
ple in the absorption cell, 

I is the light-path (the inside 
distance between front and 
back windows of the cell), and 

e is a numerical coefficient. 

The fact is that e is a characteristic 
of each compound or substance. It 

FIGURE 1 
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Is dependent on temperature and 
wavelength, but independent of either 
the concentration, c, or the light-path 
length, I. 

If we plot A versus wavelength for 
three samples of the same substance 
in concentrations in the ratio 1:2:5, 
we get the curves shown in figure 1. 
There is, unhappily, no basic corres 
spondence among them. 

694 

But watch what happens with our 
original equation, 

A=ecl 

when we take the logarithm of both 
sides, 

log A=log eci 

Since the logarithm of a product Is 
the sum of the logarithms of its fac- 
tors, 

log A=log e + log Cl 

such as for 
"fingerprinting" 
a compound... 

*Now when we plot log A versus 
wavelength (figure 2), we immediately 
see our three 1:2:5 samples are rep- 
resented by curves that have identi- 
cal shapes. Each curve is that of 
log e displaced along the log A axis 
by the amount log cl. And each curve 
is separated by intervals that corre- 
spond to the 1:2:5 ratio of c/* 

Here's where the "fingerprinting" of 
compounds comes in. Reference 
files of log A recordings facilitate the 
identification of unknown compounds 
by making it easy to compare their 
log A curves to those already on file. 
Large files of this sort are used in 
organic synthesis. 

Now, a new topic: log A recording is 
also a valuable technique in studies 
of the kinetics of first-order reactions. 

FIGURE 2 
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For proof of this statement, we resort 
once again to a basic equation: 

dc 

where-dcs the rate at which the 
concentration is de- 

creasing with time. 

k is the velocity or rate con- 
stant, and 

C is the concentration 

A few manipulations of this basic 
equation yield: 

t = [2-.33 log c]-[2j303 log (c-x)] 

Wherein we note that the first term 
in brackets is a constant and, there- 
fore, the reaction time, t, is directly 
proportional to the second bracketed 
term, log (c-x)lk. 

Since (c-x) is the concentration at 
time t, it will be proportional to the 
absorbance, A. And log (c-x) will 
likewise be proportional to log A. 

and for quickly 
determining 
reaction rates-... 

As long as the reaction Is first-order, 
both log (c-x) and log A will be linear 
with time. So when we plot log A 
versus time at a fixed wavelength for 
a first-order reaction of a dye fading, 
we get the curve shown in figure 3. 

The linearity of the curve in figure 3, 
in itself, tells us that this is a first- 
order equation. And where the linear 
section of the curve terminates (at 
the right of the curve) indicates a 
departure from strict first-order reac- 
tion. Finally, the rate constant, k, can 
be determined from the slope of the 
linear section. 

These applications-for fingerprinting 
a compound and for studying the 
kinetics of first-order reactions-are 
but two to which log A recording is 
eminently suited. Other applications 

FIGURE 3 
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include the precise. specification of 
color and the measurements of small 
differences in color. 
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sueriorde to electrical. cIrut apesproxi- 

mations. Amplifier gain is adjusted 

automatically at all points in the tog 
scale. There's also a switch for inac- 
tivating the zero adjustment and 
automatically setting the voltage- 
divider zero-point. Conformance of 
the logarithmic scale to the theoreti- 
cal function is ?0.003 at any point. 

But the SRLG is a linear-log recor- 
der. (You change the mode of oper- 
ation by simply changing the gears.) 

Its accuracy on the linear scale Is 
?0.25% of full span and its repro- 
ducibility is ?0.1% of full span. 

and we, of course, 
also recommend 
the ideal recorder 
for the task: 
our own SRLG. 

The SRLG Linear-Log Recorder, like 
all Sargent recorders, is true poten- 
tiometric in its basic (millivolt) 
ranges, with no voltage dividers to 
load the circuit. Its full-scale pen 
response is less than 1 second. 
There are seven switch-selected, 
calibrated spans and three switch- 
selected chart speeds. Plus improved 
input filtering and circuit guarding to 
eliminate A.C. components of the 
input signal. All circuitry is solid- 
state. And batteries have been re- 
placed by zener-diode regulation of 
all critical voltages. 
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For additional information, including 
complete specifications and prices, 
please call or write us;. 

=SARSARGENT-WELC1 
Scientific Instruments, apparatus, chemicals, 
Sargent-Welch Scientific Company 
7300 N. Linder Ave.; Skokie, Ilinois 80076 
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of tf yeir ! 
We designed our-new hot plates and 
stirrers as look-alikes for good reason. 
Unified construction means a lower 
price for you! Standardized compo- 
nents are used in all three units ... same 
cast bodies and top plates. . . same WILL No. 25205 DYLA-DUALTm Sotifer/Hot 
rugged thermostatic controls and mo- 70anstr10-1000 rpm.) Powerful 
tors. In addition, new low-profile design 2 Ing motor iscooled by turbine fan. E~~~~i n ~~~ Includes 3 magnetic stirring bars. 
means added convenience in use and a 117 VAC .only $65.00 

storing. And, you'll like the look of our 
new platemates on your bench, too. WILLNo. 16052 DY1LATHErT Hot Plate. 

Order individually or as "triplets." 7009F stepolss thermoregulator cogntrols to 
within -51F; ceramic insulators separate 
the top plate from the housing. 
117 VAC I n only $24.95 

Scientific, Inc. Stir :-e 0L s c fromtC 
Subsidiaries 1000 rpm. Unique drive magnet concen- a nd S ubsidiaries rates force at the stirring level; powerful 

enough to stir viscous liquids easily' In- 
ROCHESTER, N.Y. 14603 * ANN ARBOR, MICH. 48107 cludes packet of three stirring bars. 

ATLANTA. GA. 30325 B. BALTIMORE, MD. 21224 117 VAC .. ...... only $34.95 
BUFFALO, N.Y. 14240 * CAMBRIDGE, MASS. 02139 Quantit d u available 

COLUMBUS. OHIO 43216 * NEW YORK, N.Y. 10052 
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Choosin tergt bead mesh size for your 
particular application really counts.. .just as 
much as choosing the rgt gel porosiy 

For separations under 400,000 molecular weight, Bio-Rad offers 
Bio-Gel P in 10 different porosities. You also have a choice of four 
narrow particle sizes of uniform diameters for most of these gels, 
three for the others. Note the ranges available: 

50-100 mesh. For large columns where speed is important; in- 
dustrial desalting, rapid purification of proteins and enzymes. 
100-200 mesh. Best general purpose size; excellent balance of 
flow rate, column-packing characteristics and resolution. 
200-400 mesh. Ideal for high resolution, minimal band spread- 
ing and sample dilution; adequate flow rates. 
Minus 400 mesh. For thin layer chromatography and for high 
pressure applications; gives the highest column gel filtration res- 
olution available today. 

Now let's compare the Bio-Gel P mesh selection with that offered 
by Sephadex@. As of this writing, all but two Sephadex gels are 
available in only one rather wide mesh size (140-1 20t). 

This is but one example of Bio-Rad's broader capability in gel filu. 
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Rustum Roy (Pennsylvania State 
University) referred to the static nature 
of the mechanisms of interaction be- 
tween universities, industry, and gov- 
ernment, showing that so far only new 
ideas were the ARPA-stimulated and 
paid-for "coupling contracts" between 
university and industry, and a few uni- 
versity experiments of intensive coup- 
ling of a laboratory or unit with a 
selected small group of industries. He 
pointed to the essential role of inter- 
disciplinary research units (as distinct 
from degree-granting units) to be set 
up by universities if they are in fact to 
be able to respond to society's needs 
and problems since the former do not 
come in "discipline-shaped blocks." 

As a part of his talk, W. 0. Baker 
(Bell Telephone Laboratories) pointed 
up the urgent need for new educational 
programs in the field of crystal growth. 
Although virtually no pedagogy is going 
on in the field-he graciously identi- 
fied the host institution as a "striking 
exception"-he noted that a recent sur- 
vey disclosed the need for at least 230 
more doctor of philosophy degrees, 150 
at the master's level, 190 bachelors, and 
about 400 technicians in this area so 
critical to materials progress. 

It is perhaps fitting that Baker should 
have provided both a proper sum- 
mary and a call to arms for the 
meeting because of his role in PSAC, 
in 1958-59, that loomed so large in 
developing a coherent policy leading to 
the ARPA grants and the present state 
of materials science. 

"Through materials research and 
engineering," he said, "we must imple- 
ment a large part of the revolution of 
expectations in our nation. This field, 
in cooperation with the organizing and 
information-handling capabilities of 
communications and digital computers, 
seems to be a principal way to civilize 
the future. Just as the organic world, in 
food production and control of disease, 
may sustain human life, so the material 
world can enrich it. And there is no 
spiritual loss if people have more wheels 
to ease the burdens of their backs, more 
clothes to sooth the searing of the 
winds, more houses to seek shelter from 
the storms. These ends are worthy of 
our wisest means which lie in materials 
technology; but we have rewards be- 
yond them too. For we are part of mat.- 
ter and can hardly understand ourselves 
or our world without a deep compre- 
hension of what surrounds us." 

DIXON JOHNSON4 
Pennsylvania State University, 
University Park 
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Forthcoming Events 

November 

17-21. World Mental Health Assembly, 
Washington, D.C. (P. V. Lemkau, As- 
sembly Chairman, 615 N. Wolfe St., 
Baltimore, Md. 21205) 

18-19. International Federation of 
Surgical Colleges, Buenos Aires, Argen- 
tina. (R. S. Johnson-Gilbert, Secretary, 
c/o Royal College of Surgeons of Eng- 
land, Lincolns Inn Fields, London, W.C.2, 
England) 

18-21. Magnetism and Magnetic Ma- 
terials, 15th conf., Philadelphia, Pa. (J. 
Blades, Franklin Inst., Research Labs., 
Philadelphia 19103) 

19-21. Eastern Analytical Symp., New 
York, N.Y. (R. J. Knauer, Advanced Ma- 
terials Div., Armco Steel Corp., P.O. Box 
1697, Baltimore, Md. 21203) 

19-22. National Easter Seal Soc. for 
Crippled Children and Adults, Columbus, 
Ohio. (C. Bauer, Director of Public Rela- 
tions, 2023 W. Ogden Ave., Chicago, Ill. 
60612) 

19-23. Academy of Psychosomatic 
Medicine, 16th annual, Scottsdale, Ariz. 
(E. Dunlop, Executive Secretary, APM, 
150 Emory St., Attleboro, Mass. 02703) 

20-21. Association for the Study of 
Animal Behaviour, London, England. (J. 
Cullen, Psychology Dept., The University, 
Stirling, England) 

20-23. American Anthropological As- 
soc., New Orleans, La. (C. C. Reining, 
Suite 112, 3700 Massachusetts Ave., NW, 
Washington. D.C. 20016) 

20-24. Audio Engineering Soc., 37th 
conv., New York, N.Y. (J. D. Colvin, 
Room 428, 60 E. 42 St., New York 
10017) 

21-22. Clinical Conf., 13th annual, 
Houston, Tex. (J. Brandenberger, M. D. 
Anderson Hospital and Tumor Inst., Univ. 
of Texas, Houston 77025) 

21-22. Southwestern Conf. in Compara- 
tive Endocrinology, American Soc. of 
Zoologists, Norman, Okla. (W. Chavin, 
Wayne State Univ., Detroit, Mich.) 

30-3. American Acad. for Cerebral 
Palsy, Las Vegas, Nev. (G. Solomons, 
University Hospitals, Iowa City, Iowa 
52240) 

30-4. American Nuclear Soc., San 
Francisco, Calif. (0. J. Du Temple, 
ANS, 244 E. Ogden Ave., Hinsdale, Ill.) 

December 

1-4. Entomological Soc. of America, 
Chicago, Ill. (W. P. Murdoch, Executive 
Secretary, 4603 Calvert Rd., College Park, 
Md. 20740) 

1-5. Exposition of Chemical Industries, 
32nd, New York, N.Y. (E. K. Stevens, 
International Exposition Co., 200 Park 
Ave., New York, N.Y.) 

1-5. Offshore Exploration Conf., 2nd 
intern., Monte Carlo, Monaco. (Offshore 
Exploration Conf., d/o Bank of California, 
Main Branch, P.O. Box 110, Long Beach, 
Calif. 90801) 

2-5. Reticuloendothelial Soc., 6th natl., 
San Francisco, Calif. (E. Dobson, Don- 
ner Lab., Univ. of California, Berkeley 
94720) 

3-5. International Wire and Cable 
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try this for siz 
the lightweight 

CTC* JUNIOR 
flexible, 
compact 
and completely 

2o e 

Go ahead and try it 

in your own lab. 

Converts any container 

into a constant 

temperature bath. 

The CTC JUNIOR has 

a range of 0-1000C, 

with a uniformity of 

?0.250C. For reliability K 

it's got solid state 

circuitry and a brushless *. 

motor. And it displaces 

a mere 60 ml. of water. 

See the CTC JUNIOR at work- 

in your own lab. Call your Bronwill dealer - or 

write directly to us - for a demonstration. 

*Constant Temperature Circulator 

@ BRONWILL SCIENTIFIC, INC. 
@A leader in thermostatic instrumentation 

Box 7624 -Rochester, New York 14606 

Circle No. 30 on Readers' Service Card 783 
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POLYETHYLENE 

device ;1 

* saf e 

* precise 

* accurate 

FOR USE WITH ALL 
STANDARD PIPETTES 

Accurate and precise pipetting 
made easy. Safe, even with corrosive 
or toxic liquids. Easy to operate with 
one hand without fatigue. Easily taken 
apart for cleaning. Pipettes fit easily, 
rotate knurled wheel forward or back- 
ward for precise filling or empty- 
ing. Rapid emptying by depressing 
plunger. 

Four sizes for pipettes from 0.2 
ml through 25 ml. Each size color 
coded in separate color . . . yellow, 
blue, green or red. 

Insert pipette, 
gently push X 
upward and \ 

apply half tur 'J 

An,~~~~~~~~~~~~~~1 

Fits comfortably 
into hand, easy 

W ~~~thumb manipulation 

See your nearest laboratory supply dealer. 
Listed in 80 page catalog 469 

For your FREE copy write Dept. E- 1 1 

BEL-ART PRODUCTS 
PEQUANNOCK, N. J. 07440 

See us at Chem Show Booth 2825 
Circle No. 93 on Readers' Service Card 

Symp.. Atlantic City, N.J. (J. Spergel. 
U.S. Army Electronics Command, Amsel- 
Kl-EE, Fort Monmouth, N.J. 07703) 

3-6. American Assoc. of Physicists in 
Medicine, Chicago, Ill. (J. G. Kereiakes, 
Radioisotope Lab., Cincinnati General 
Hospital. Cincinnati, Ohio 45229) 

5-6. Oklahoma Acad. of Science. Ed- 
mond. (J. T. Self, 730 South Oval, Univ. 
of Oklahoma. Norman 73069) 

5-6. Interferon Symp., New York, N.Y. 
(I. Saulpaugh, New York Heart Assoc., 
2 E. 64 St., New York 10021) 

5-6. American Rheumatism Assoc., 
Tucson, Ariz. (M. M. Walsh, ARA, 1212 
Avenue of the Americas, New York 
10036) 

5-7. American Acad. of Oral Medicine, 
New York, N.Y. (B. Tuchman, 200 Cen- 
tral Park South. New York 10019 ) 

5-7. American Acad. of Psychoanalysis, 
New York. N.Y. (M. Carroll, AAP, 125 
E. 65 St., New York 10021) 

6-11. Galaxy Conf. on Adult Educa- 
tion. Washington, D.C. (E. Sydnor, 900 
Silver Spring Ave., Silver Spring, Md. 
20910) 

7-9. American Soc. of Hematology, 
Cleveland, Ohio. (F. H. Gardner, Pres- 
byterian-Univ. of Pennsylvania Medical 
Center, Philadelphia 19104) 

7-12. American Soc. for Testing and 
Materials, Cincinnati, Ohio. (T. A. Mar- 
shall, Jr.. ASTM. 1916 Race St., Phila- 
delphia. Pa. 19103) 

8-10. Applications of Simulation. 3rd 
conf., Los Angeles, Calif. (P. J. Kiviat, 
Simulation Associates, Inc., 1263 West- 
wood Blvd., Los Angeles 90024) 

8-10. Circuit Theory, intern. symp., San 
Francisco, Calif. (B. J. Leon, School of 
Electrical Engineering, Cornell Univ., 
Ithaca. N.Y. 14850) 

8-10. National Electronics Conf. and 
Exhibition. 25th, Chicago, Ill. (R. J. 
Napolitan, NEC, Oakbrook Executive 
Plaza #2. 1211 W. 22 St., Oak Brook, 
Ill. 60521) 

8-10. Southern Surgical Assoc.. Hot 
Springs, Va. (D. C. Sabiston. Jr., Duke 
Univ. Medical Center, Durham, N.C. 
27706) 

8-11. Oak Ridge Associated Universi- 
ties Symp. in Medicine, 12th, Oak Ridge, 
Tenn. (R. M. Kniseley, Medical Div.. Oak 
Ridge Associated Universities, Oak Ridge 
37830) 

11-12. Conference on Holography and 
the Computer. Houston. Tex. (J. A. 
Jordan, Jr., IBM. Houston Scientific Cen- 
ter. 6900 Fannin St., Houston 77025) 

12-14. American Psychoanalytic As- 
soc., New York, N.Y. (H. Fischer, 1 E. 
57 St., New York 10022) 

14-18. American Assoc. of Hospital 
Pharmacists. Washington, D.C. (J. A. 
Oddis, AAHP, 4630 Montgomery Ave., 
Bethesda. Md. 20014) 

15-17. Phylogenesis and Morphogenesis 
in the Algae Conf., New York, N.Y. (J. F. 
Fredrick, Director of Chemical Research, 
Dodge Chemical Co., 3425 Boston Post 
Rd.. Bronx, N.Y. 10469) 

15-18. American Geophysical Union, 
San Francisco, Calif. (W. E. Smith, AGU, 
2100 Pennsylvania Ave., NW, Washing- 
ton. D.C. 2003 7) 

17-18. British Biophysical Soc., London, 
England. (E. M. Bradbury, Biophysics 
Lab., Physics Dept., College of Technol- 
ogy, Park Rd., Portsmouth, England) 

Pull it 
Dull 

Now you can pull out those low-level re- 
petitive signals buried deep in enveloping 
high background noise and bridge that 
price-performance gap between expensive 
ferrite memory and less versatile capaci- 
tive memory instruments. 

The biomation/datalab 101/102 digital 
signal averagers have made it possible 
using a solid-state MOS shift register 
memory. They are capable of sampling at 
intervals as fast as 2 /Lsec to a maximum 
of 100 msec, while converting the analog 
signal to 7 bit binary accuracy. 

Operation is simple and well controlled 
with versatile delay and triggering con- 
trols and a wide sweep range. Data can 
be recorded for later analysis via analog 
(oscilloscopes, XY plotters) or digital 
(paper tape punches, etc.) outputs. 

Industrial, biological, and physical sci- 
ence investigators will find the bioma- 
tion/datalab 101/102 (100 or 200 chan- 
nel)extremely versatile averagers for only 
$3850 and $4350 respectively. Send for 
the complete technical commentary. Write 
Biomation Corp., 1076 East Meadow Cir- 
cle, Palo Alto, California 94303. Or call 
(415) 321-9710. In Europe: Data Labora- 
tories, Mitcham, Surrey, England. 01-648, 
4643/4. 

Wr~~4 I f 

biomation/datalab 101/102 digital signal averager 

biomation 
Circle No. 92 on Readers' Service Card 



17-19. Symposium on Infections and 
Immunosuppression in Sub-Human Pri- 
mates, Rijswijk, Netherlands. (H. Balner, 
Radiobiological Institute TNO, Lange 
Kleiweg 151, Rijswijk Z.H.) 

18-20. International Symp. on Compu- 
ter and Information Science (COINS-69), 
Miami Beach, Fla. (J. T. Lou, Univ. of 
Florida, Gainesville 32601) 

26-30. Sigma Delta Epsilon, Boston, 
Mass. (M. Myers, 6234 Mary Lane Dr., 
San Diego, Calif. 92115) 

26-31. American Assoc. for the Ad- 
vancement of Science, 136th mtg., Boston, 
Mass. (Meetings Manager, 1515 Massa- 
chusetts Ave., NW, Washington, D.C. 
20005) 

26-31. Ecological Soc. of America, 
Boston, Mass. (W. A. Niering, Dept. of 
Botany, Connecticut College, New Lon- 
don 06320) 

26-31. American Soc. of Naturalists, 
Boston, Mass. (B. H. Judd, Dept. of Zo- 
ology, Univ. of Texas, Austin 78712) 

26-31. Society of Protozoologists, Bos- 
ton, Mass. (M. Hammond, Dept. of Zool- 
ogy, Utah State Univ., Logan 84321) 

26-31. Scientific Research Soc. of 
America, Boston, Mass. (C. A. Walker, 
SRSA, 155 Whitney Ave., New Haven, 
Conn. 065 10) 

26-31. Sigma Pi Sigma, Boston, Mass. 
(C. G. Shugart, Society of Physics Stu- 
dents, State Univ. of New York, Stony 
Brook 11790) 

26-31. Society for the Study of Evo- 
lution, Boston, Mass. (D. L. Jameson, 
Dept. of Biology, Univ. of Houston, 
Houston, Tex. 77004) 

26-31. American Soc. of Zoologists, 
Boston, Mass. (J. R. Shaver, Dept. of 
Zoology, Michigan State Univ., East 
Lansing 48823) 

27-29. American Philosophical Assoc., 
New York, N.Y. (A. Pasch, 117 Lehigh 
Rd., Univ. of Maryland, College Park 
20742) 

27-30. Archaeological Inst. of America, 
San Francisco, Calif. (J. S. Ord, AIA, 
260 West Broadway, New York 10013) 

27-30. Western Soc. of Naturalists, Los 
Angeles, Calif. (D. H. Montgomery, Dept. 
of Biological Sciences, California State 
College, San Luis Obispo 94301) 

28-30. American Historical Assoc., 
Washington, D.C. (W. D. Harris, AHA, 
400 A Street, SE, Washington, D.C. 
20003) 

29-31. American Physical Soc., Los 
Angeles, Calif. (W. W. Havens, Jr., APS, 
335 E. 45 St., New York 10017) 

January 

6-8. Solid State Physics Conf., 7th an- 
nual, Manchester, England. (Meetings Of- 
ficer, Inst. of Physics and the Physical 
Soc., 47 Belgrave Sq., London, S.W.1) 

6-10. National Soc. of Professional En- 
gineers, Atlanta, Ga. (P. H. Robbins, 
NSPE, 2029 K St., NW, Washington, 
D.C.) 

7-9. Polymer Chain Flexibility Conf., 
Colchester, Essex, England. (M. Gordon, 
British Polymer Physics Group, Univer- 
sity of Essex, Wivenhoe Park, England) 

8-10. Society for Historical Archaeol- 
ogy, 3rd annual, Bethlehem, Pa. (B. Sal- 
wen, Dept. of Anthropology, New York 
Univ., 25 Waverly P1., New York 10003) 

ULTIMATE 

777777% ;;v 

The new Vickers M41 Photoplan is the ultimate.. 
the Infinitely universal miroscop e/camera system. 
With an M41 in your laboratory you could use any of these 
techniques today: 
Transmhitted light-Bright field fluorescence, phase 
fluorescence, phase contrast,, polarized light, NQmarski, 
macro, double refracting interference., 
Reflected light-Nomars'ki, bright field/dark field, 
fluorescence, polarized light, micro-hardness, shearing 
measurement, surface finish, macro. 
The M41 has superior, critical photometric capabilities. 100% 
of the image forming light can be directed to the monitoring 
system. Integral options permit measurement of the whole 
storyeof this infinitely universal /inew system. Writ rfor fler 

techniquesISTIBTE INay U.S . BY-: 

*~ ~CINII INTUMN DIVSIO 

77423cece Bhausch Sotreet, Rochriesterh, New Yrski :14iQ 
macro,~~~~Cid doubl 36rctn onafrnce Rodr S-vc- 
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counter 

The new range of EMI photomultipliers with 
"SUPER" S-11 photocathodes will enhance your 
project performance. High quantum efficiency, 
(23/24%) high gain at relatively low overall 
voltage, and low dark current at the rated over- 
all sensitivity are typical of these types. They 
maintain the EMI standard of excellent gain 
stability and linearity. The narrow spread in- 
characteristics makes these types ideal for sys- 
tems or for multiple installations. The table 
below gives the typical values for the signifi- 
cant parameters. 

Anode Dark 
Type Amps/ Volts/ Current 

Dia. No. Lumen OveraU Nanoamps 
2" 9656R 50 1150 2 
3" 9708R 50 1250 5 

3.5" 9531R 200 1300 25 
4" 9732R 50 1250 10 
5" 9709R 50 1350 15 

Note that the anode dark current is given for the 
overall voltage at the specified overall sensitivity. 
The maximum overall sensitivity Is 10 times the 
values given above. Each Tube is individually cali- 
brated and data is supplied with the tube. 

Send for our new 64 page catalog giving data 
and technical information on the complete range 
of EMi photomultipliers. 

GENCOM DIVISION 
varian/EMI 

80 EXPRESS STREET. PLAINVIEW. N. Y. 11803 
TELEPHONE: (516) 433-5900 
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8-13. Taxonomy and Biology of Blue- 
Green Algae, Madras, India. (T. S. Sada- 
sivan, University Botany Lab., Madras 5) 

11-13. Association of American Col- 
leges, Houston, Tex. (R. H. Sullivan, 1818 
R St., NW, Washington, D.C. 20009) 

12-14. Biological Effects of Carbon 
Monoxide, New York, N.Y. (A. Selwyn, 
2 E. 63 St., New York 10021) 

12-15. National Assoc. of Private Hos- 
pitals, 37th annual, Nassau, Bahamas. (M. 
Herman, Executive Secretary, NAPH, 353 
Broad Ave., Leonia, N.J. 07605) 

12-16. Automotive Engineering Congr. 
and Exposition, Detroit, Mich. (W. I. Mar- 
ble, Soc. of Automotive Engineers, 2 
Pennsylvania Plaza, New York 10001) 

12-16. Highway Research Board, 49th 
annual, Washington, D.C. (J. C. Allen, 
Assistant Director for Administration, 
2101 Constitution Ave., NW, Washing- 
ton, D.C. 20418) 

14-16. Engineering with Nuclear Explo- 
sives, Las Vegas, Nev. (P. Kruger, Stan- 
ford Univ. School of Engineering, Stan- 
ford, Calif. 94305) 

18-20. Drug Information for the Medi- 
cal Profession, Washington, D.C. (R. L. 
Marlin, Sandoz Pharmaceuticals, Hanover, 
N.J. 07054) 

19-20. Biochemistry-Papanicolaou 
Cancer Research Inst., winter symp., Mi- 
ami, Fla. (W. J. Whelan, P.O. Box 847, 
Biscayne Annex, Miami .33152) 

19-21. American Soc. of Heating, Re- 
frigerating, and Air-Conditioning Engi- 
neers, San Francisco, Calif. (A. T. Boggs 
III, American Soc. of Heating, 345 E. 47 
St., New York 10017) 

21-23. Instrumentation for the Process 
Industries Symp., College Station, Tex. 
(R. G. Anthony, Dept. of Chemical Engi- 
neering, Texas A & M Univ., College Sta- 
tion) 

21-24. American Group Psychotherapy 
Assoc., New Orleans, La. (M. Schiff, Ad- 
ministrative Secretary, AGPA, Room 702, 
1790 Broadway, New York 10019) 

22-26. American Mathematical Soc., 
Miami, Fla. (G. L. Walker, AMS, P.O. 
Box 6248, Providence, R.I. 02904) 

24-26. Mathematical Assoc. of Amer- 
ica, Miami, Fla. (A. B. Willcox, MAA., 
1275 Connecticut Ave., NW, Washington, 
D.C. 20036) 

26-29. American Assoc. of Physics 
Teachers, Chicago, Ill. (M. W. Zemansky, 
American Inst. of Physics, 335 E. 45 St., 
New York 10017) 

26-30. Federacion Odontologica de 
Centro America, Panama City, Panama. 
(R. Eisemann, Secretario del Exterior, 
FOCAP, P.O. Box 6406, Panama City 5) 

27-29. Automatic Lab. Techniques Ex- 
hibition, London. England (M. Duck, 
Pressaids Ltd., 5 New Bridge St., London 
E.C.4) 

27-29. Reliability Symp., Los Angeles, 
Calif. (W. R. Abbott, D-60-01/B104, 
Lockheed Missiles & Space Co., P.O. Box 
504, Sunnyvale, Calif. 94022) 

27-30. Canadian Pulp and Paper Assoc., 
56th annual, Montreal, Canada. D. H. 
Paterson, CPPA, 2280 Sun Life Bldg., 
Montreal 2, P.Q.) 

28-30. Health Physic So., Louisville, 
Ky. (W. H. Parr, U.S. Army Medical Re- 
search Lab., Fort Knox, Ky. 40121) 

. _ . ._... 

_ ~ a 

* CONVENIENCE 
TYPE 
6800 * VERSATILITY 

* CAPABILITY 

CAPACITY 

Adaptable to all well known culture dishes, 
bottles, tubes. Holds up to 18 petri dishes, 
15mm x 100mm, or 48 100mm disposables. 

Shelves remove for bottles; invert for tubes, 
cylinders. 

CONVENIENCE 

Temperature pre-set at 37'C. held closely 
and automatically, other settings to 60'C 
available. 

PORTABILITY 

10 lbs. total weight for 81/2" H x 14" W 
x 6" 0 case, shelves and cord for easy 
handling and moving. 

VERSATILITY 

Just right for tissue work, bacteria and 
blood cultures, Type 6800 has many other 
uses in schools, blood banks, clinics, drug 
firms and hospitals. Aluminum chamber and 
shelves with vents promote even distribu- 
tion of heat. 

40-Chamber Rack for std. 
culture tubes $17.00 

IA6825E Incubator $85.00 

Write fort Catalog 

THERMOLYNE 
SYBRON CORPORiATION 

Circle No. 78 on Reoders' Service Cord 



February 

1-14. Alcholism and Drug Dependence, 
Sydney, Australia. (P. Diehm, Foundation 
for Research and Treatment of Alcholism, 
P.O. Box 3284, Sydney) 

2-6. American Soc. for Testing and 
Materials, 3rd, Cincinnati, Ohio. (T. A. 
Marshall, Jr., 1916 Race St., Philadelphia, 
Pa.) 

9-12. American Soc. of Range Manage- 
ment, Denver, Colo. (F. T. Colbert, 2120 
Birch St., Denver 80222) 

9-13. American Meteorological Soc., 
Washington, D.C. (K. C. Spengler, AMS, 
45 Beacon St., Boston, Mass.) 

11-12. Source and Control, Urbana, 
111. (R. S. Engelbrecht, 3230 Civil Engi- 
neering Bldg., Univ. of Illinois, Urbana) 

15-18. American Inst. of Chemical 
Engineers, Atlanta, Ga. (H. A. McGee 
Jr., Dept. of Chemical Engineering, 
Georgia Inst. of Technology, Atlanta) 

15-19. Society of Economic Geologists, 
Denver, Colo. (R. A. Laurence, Secretary, 
SEG, P.O. Box 1549, Knoxville, Tenn.) 

15-19. American Inst. of Mining, Met- 
allurgical and Petroleum Engineers, Den- 
ver, Colo. (G. T. Moffatt, Activities Man- 
ager, 345 E. 47 St., New York 10017) 

16-20. Handling of Nuclear Informa- 
tion, Vienna, Austria. (J. H. Kane, Div. 
of Technical Information, Atomic En- 
ergy Commission, Washington, D.C. 
20545) 

18-20. International Solid-State Circuits 
Conf., Philadelphia, Pa. (L. Winner, 152 
W. 42 St., New York 10036) 

22-1. Animal and Plant Toxins, 2nd 
intern. symp., Tel Aviv, Israel. (A. De 
Vries, P.O. Box 85, Petah Tikva, Israel) 

23-24. Chemical Marketing Research 
Assoc., Houston, Tex. (P. E. Levesque, 
FMC Corporation, 633 Third Ave., New 
York 10017) 

25-27. Biophysical Soc., Baltimore, 
Md. (W. A. Brodsky, Inst. for Medical 
Research, 220 E. 23 St., New York 10010) 

25-27. Pesticides in the Soil, East Lan- 
sing, Mich. (S. K. Ries, Dept. of Horti- 
culture, Michigan State Univ., East Lan- 
sing) 

25-1. American College of Cardiol- 
ogy, New Orleans, La. (W. D. Nelligan, 
AMCC, 9650 Rockville Pike, Bethesda, 
Md. 20014) 

26-28. American Acad. of Forensic Sci- 
ences, Chicago, Ill. (A. H. Schatz, 750 
Main St., Room 1000, Hartford, Conn. 
06103) 

28-6. American Assoc. of Junior Col- 
leges, Honolulu, Hawaii. (E. J. Gleazer, 
1315 16th St., NW, Washington, D.C.) 

March 

1-5. Radiation Research Soc., 18th an- 
nual, Dallas, Tex. (R. J. Burk, American 
Univ., Washington, D.C. 20016) 

1-S. American Radium Soc., 52nd an- 
nual, San Diego, Calif. (F. G. Bloedorn, 
Univ. of Maryland, Baltimore 21201) 

1-6. Analytical Chemisty and Applied 
Spectroscopy, 21st coaf., Cleveland, Ohio. 
(R. Mainier, Koppers Co., Inc., 440 Col- 
lege Park Dr., Monroeville, Pa. 15146) 

1-6. American Soc. of Photogramnmetry, 
Washington, D.C. (L. P. Jacobs, 105 N.I 
7 NOVEMBER 1969 

Instructors of science classes using StereoZoom 
Microscopes for examination and dissection of living 
materials and preserved specimens, and general lab 
requirements rate these instruments at the top of the 
list. To be sure your students receive the most ef- 

fective instruction, choose Bausch & Lomb StereoZoom Microscopes. 
You will also be making the wisest use of your dollars. StereoZoom Micro- 
scopes are the easiest to use, least complicated, professional quality three 

standing. H~ighresolutionr ,^I true s atereopsis, flatness of ied are assured.+ 

Mehncllte rebitt wtsad er fth oeiescrls 
treatment they get from students. There's a model exactly suited to your~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

curcuu neds 
FidotaotBuc obSeeoomMcocps rt oa o 
ou ne caao 11 n u redmntainofr 
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a new 

easy to use 

direct reading 

laboratory 

conductivity 

bridge 

The YSI Model 31 Conductivity 
Bridge is brand new and spe- 
cifically designed for laboratory 
use. Measure conductivity and 
resistivity with convenience, 
speed, and accuracy at 60 cycles 
or I kc. Use it over the entire 

range of electrolytic conduct- 
ance from dernineralized water 
to strong acids. 

A unique multiplier scale, 
overlapping the basic scale, per- 
mits fast, easy direct reading. A 
high intensity parallel bar elec- 
tron ray tube provides easy, ex- 
act determnination of null. Line 
cord and electrodes are located 
out of the way. 

Specifically designed for the 
laboratory, the YSI Model 31 
is the most easy to use conduc- 
tivity bridge available. Three 
news laboratory designed preci- 
sion conductivity cells also are 
available. Ask us for full details. 

Circle N~o. 98 on Readers' Service Card 

Virginia Ave., Falls Church, Va. 22046) 
1-6. American Congr. on Surveying and 

Mapping and the American Soc. of Pho- 
togrammetry, Washington, D.C. (R. R. 
Randall, Room 1104, National Press 
Bldg., Washington, D.C. 20004) 

2-4. American Crystallographic Assoc., 
New Orleans, La. (C. J. Fritchie, Chemis- 
try Dept., Tulane Univ., New Orleans) 

2-6. Automatic Control in Space, 3rd 
symp., Toulouse, France. (H. Desmoutier, 
LASS, B.P. 4036, 31 Toulouse 04) 

2-6. Engineering Design Show and 
Conf., Brighton, England. (Miss L. Har- 
vey, Business Conf. and Exhibitions Ltd., 
Mercury House, Waterloo Rd., London 
S.E.1) 

3-6. American Educational Research 
Assoc., Minneapolis, Minn. (R. A. Der- 
shimer, AERA, 1126 16th St., NW, Wash- 
ington, D.C. 20036) 

4-6. Fundamental Cancer Research, 
24th annual symp., Houston, Tex. (F. 
Goff, Special Projects, M. D. Anderson 
Hospital and Tumor Inst., Univ. of Texas, 
Houston 77025) 

4-6. Ophthalmology, 21st intern. congr., 
Mexico City, Mexico. (S. A. Zertuche, 
Apartado Postal, 35-523, Mexico City) 

8-14. American Assoc. of Pathologists 
and Bacteriologists, 67th annual, St. Louis, 
Mo. (K. M. Brinkhous, Univ. of North 
Carolina, School of Medicine, Chapel Hill) 

9-13. Fast Breeder Reactors, Vienna, 
Austria. (International Atomic Energy 
Agency, Kaerntnerring 11, A-1010, 
Vienna) 

9-13. Use of Isotopes in Hydrology, 
Vienna, Austria. (International Atomic 
Energy Agency, Kaerntnerring 11, A-1010, 
Vienna) 

9-14. Primary Radiation Effects in 
Chemistry and Biology, intern. mtg., Mar 
del Plata, Argentina. (M. A. Molinari, 
Comision Nacional de Energia Atomica, 
Avenida del Libertador 8250, Buenos 
Aires, S29, Argentina) 

9-14. Waste Water of the Agricultural 
Industry, 12th intern. symp. Budapest, 
Hungary. (Secretariat General Commis- 
sion, International des Industries, Agri- 
coles et Alimentaries, 18 Avenue de Vil- 
lars 75, Paris, France) 

10-11. Ash Utilization, 2nd symp., Pitts- 
burgh, Pa. (N. H. Coats, General Chair- 
man, U.S. Bureau of Mines, P.O. Box 
880, Morgantown, W.Va. 26505) 

11-13. Institute of Electrical and Elec- 
tronics Engineers, Inc. Scintillation and 
Semiconductor Counter Symp., Washing- 
ton, D.C. (The Institute, 345 E. 47 St., 
New York, N.Y.) 

15-19. International Anesthesia Re- 
search Soc., 44th congr., Las Vegas, Nev. 
(Executive Secretary, IARS, 3645 Warrens- 
ville Center Rd., Cleveland, Ohio 44122) 

15-19. Society of Toxicology, annual 
scientific mtg., Atlanta, Ga. (J. F. Borzel- 
leca, Dept. of Pharmacology, Medical 
College of Virginia, Richmond 23219) 

16-18. American Soc. of Mechanical 
Engineers, Plant Engineers and Mainte- 
nance, Fort Worth, Tex. (A. B. Conlin, 
345 E. 47 St., New York 10017) 

16-18. Solar Energy Soc., 6th annual 
mtg., Sydney, Australia. (F. E. Edlin, Ari- 
zona State Univ., Tempe) 

16-19. International Assoc. for Dental 
Research, 48th session, New York, N.Y. 
(A. R. Frechette, Executive Secretary, 211 

East Chicago Ave., Chicago, Ill. 60611) 
16-20. Symposium on Fourier Spectro- 

scopy, Aspen, Colo. (G. Vanasse, Air 
Force Cambridge Research Lab., L. G. 
Hanscom Field, Bedford, Mass. 01730) 

17-25. Horticulture, 18th intern. congr., 
Tel-Aviv, Israel. (Mrs. L. Roman, Ministry 
of Agriculture, Ha-Qiurya, Tel-Aviv, 
Israel) 

18-19. Mineral Waste Utilization, 2nd 
symp., Chicago, Ill. (M. A. Schwartz, 
IIT Research Inst., 10 W. 35 St., Chi- 
cago, Ill. 60616) 

18-21. American Fertility Soc., annual 
mtg., Washington, D.C. (H. H. Thomas, 
944 S. 18 St., Birmingham, Ala. 35205) 

19-22. American Assoc. of Dental 
Schools, New York, N.Y. (B. F. Miller 
III, AADS, 211 E. Chicago Ave., Chicago, 
111.) 

19-24. American Dermatological Assoc., 
Boca Raton, Fla. (B. Kennedy, Louisiana 
State Univ., School of Medicine, 1542 Tu- 
lane Ave., New Orleans, La.) 

20-22. American Psychosomatic Soc., 
27th annual, Washington, D.C. (J. W. 
Mason, 265 Nassau Rd., Roosevelt, N.Y. 
11575) 

20-22. National Wildlife Federation, 
Chicago, Ill. (T. L. Kimball, NWF, 1412 
16th St., NW, Washington, D.C.) 

22-25. Environmental Mutagen Soc., 
1st annual, Washington, D.C. (E. Freese, 
Chairman, Program Committee, EMS, 
Building 36, Room 3D02, National Inst. 
of Health, Bethesda, Md. 20014) 

23-26. American Orthopsychiatric As- 
soc., 4th annual, San Francisco, Calif. 
(M. F. Langer, 1790 Broadway, New York 
10019) 

23-26. American Physical Soc., Dallas, 
Tex. (W. W. Havens, 335 E. 45 St., New 
York 10019) 

24-26. Engineering Aspects of Mag- 
netohydrodynamics, 11th symp., Pasadena, 
Calif. (L. G. Hays, Jet Propulsion Lab., 
California Inst. of Technology, 4800 Oak 
Grove Dr., Pasadena 91103) 

25-27. Fundamental and Practical As- 
pects of Pest Management, Raleigh, N.C. 
(F. E. Guthrie, Dept. of Entomology, 
North Carolina State Univ., Raleigh) 

26-28. Southern Soc. for Philosophy 
and Psychology, Durham, N.C. (W. Black- 
stone, Dept. of Philosophy, Univ. of 
Georgia, Athens) 

26-28. Seismological Soc. of America, 
Hayward, Calif. (D. Tocher, P.O. Box 
826, Berkeley, Calif. 94705) 

26-29. American Philosophical Assoc., 
Berkeley, Calif. (A. Pasch, 117 Lehigh 
Rd., Univ. of Maryland, College Park 
20742) 

27-28. Northwest Scientific Assoc., Cor- 
vallis, Ore. (G. H. Deitschman, Inter- 
mountain Forest and Range Experiment 
Sta., P.O. Box 469, Moscow, Idaho 83843) 

31-2. Microwave Research, intern. 
symp., New York, N.Y. (J. Fox, Poly- 
technic Inst. of Brooklyn, 333 Jay St., 
Brooklyn, N.Y.) 

31-3. American Assoc. of Anatomists, 
Chicago, Ill. (R. T. Woodburne, Dept. of 
Anatomy, Univ. of Michigan, East Medi- 
cal Bldg., Ann Arbor 48104) 

31-3. Applications of Walsh Function 
in Communications, Washington, D.C. 
(H. F. Harmuth, Dept. of Electrical Engi- 
neers, Univ. of Maryland, College Park 
20742) 
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REVCO ULTRA-LOW TEMPERATURE CABINETS Test Tube 
FOR RESEARCH, STORAGE, SEASONING, TESTING Model 
REVCO ULT cabinets are in use in all leading medical 
schools and universities, research centers and industrial KLETT COLONY MAR KER and TALLY 
complexes. Precision accuracy control. Low amperage 
draw. Chest models from 11/2 cu. ft. to 24 cu. ft. - 
Uprights 10 cu. ft. Compact 24" refrigerators and 
freezers also available. Let us recommend specific ULT This instrument takes 
equipment for you. Write for FREE Fact File to: the drudgery and er- 

REYCO, INC. ror out of the count- 
Scientific.& Industrial Division ing of bacterial colo- 
1100 Memorial Dr. . 
West Columbia, South Carolina 29169 fleS. 

_6 | |. . .~ Kileti MANUFACTURING CO., INC., 
179 East 87th Street, New York, 28, N.Y. 
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\ & POWER SUPPLIES 

Low-Voltage Power Supply Multi-Range Meter 

-- 

--------Compact, * Eliminates need 
Portable Unit for separate 

*Heat-Free meters 
* %,9 |Autotransformer * Indicates A.C. volts 

*Long-Life *.D.C. amps 
Silicon Rectifiers & milliamps & . 

* S-ampere D.C. volts & 
Maximum Load mliot 

POWER SUPPY. ~ A.C. or 
twVOLAG *D.C. Output 

ACOJPU)T D: c upu Recommended 
8 AM:)I~t~s'P4S for Chem Study 

Experiments 

CURTIN SCIENTIFIC COMPANY 
SCIENTIFIC APPARATUS * CHEMICALS * LABORATORY FURNITURE 
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WhAt in the woRld ARe YOU doing 
withAl BRinkmAnn MiCRomAnipUlAtoR? 

U First and foremost, Brinkmann micromanipulators were de- 
g signed for biological applications, so it's no surprise they 

are widely used in microsurgery and neurophysiology. 

What is surprising is that they have so many other 
uses. For example, in microchemistry, they re used 
to handle radioactive samples; in electronics, to 
probe microcircuits, and by physicists to align 

laser systems. 

What could you be doing more efficiently with a 
Brinkmann micromanipulator? Over 40 different models 

permit precise movement in magnification ranges up to 
750X. There are inverted models, models with calibrated high 

sensitivity drives, tilting and rotating devices, and a full range 
of accessories. Let our free catalog start you thinking of 
some novel new uses. Just write: Brinkmann Instruments, 
Cantiague Rd., Westbury, New York 11590. 

BRINKMANN 

- r l S~. ...... ......... ... ............... . 
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bOOOy Electrophoresis Apparatus | 

with cooled platenC 
...111111ideal for two- I 

dimensional TLCITLE 
| 

e . d: S + .... 
~. . 
A... ..... .. 

Take the fullest advantage of high voltage TLE techniques which can 
produce separations of complex mixtures in less than one hour with 
very small amounts of samples. This Shandon apparatus is particularly 
useful in two-dimensional TLC/TLE for the separation of peptide "maps" 
or "fingerprints." Features include cooled aluminum platen and a 
safety micro switch current cut-off actuated when the transparent lid 
is removed. 

A 1000-volt, 100 mA power supply is available. For two-dimensional 
work a wide selection of flat-bottom Chromatanks? and accessories are 
offered. Write for complete catalog of Shandon TLC/TLE equipment to 
Shandon Scientific Compagy, Inc., 515 Broad Street, Sewickley, Pa. 
15143 (Pittsburgh District). r 
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BOOKS RECEIVED 

(Continued from page 732) 

Academic Press, New York, 1969. x + 
270 pp., illus. $14.50. 

Advances in Oto-Rhino-Laryngology. 
Vol. 16. L. Ruedi, Ed. The Ventral Coch- 
lear Nucleus: The Significance of the 
Crossed, Inhibitory Pathways towards the 
Nucleus for Directional Hearing. R. K. J. 
Pfalz. Restoration of Laryngeal Function 
after Laryngectomy Experimental Re- 
search in Animals. I. Serafini. Karger, 
Basel, 1969 (U.S. distributor, Phiebig, 
White Plains, N.Y.). vi + 122 pp., illus. 
$8.40. Bibliotheca Oto-Rhino-Laryngolo- 
gica, No. 16. 

Advances in Physical Organic Chemis- 
try. Vol. 7. V. Gold, Ed. Academic Press, 
New York, 1969. x + 354 pp., illus. 
$13.50. 

Aerial Geophysical Survey of Guyana. 
Final Report Prepared for the Govern- 
ment of Guyana by the United Nations, 
New York, 1968. 64 pp., illus. + maps. 
Paper. U.N. Development Programme. 

Agricultural Sciences and the World 
Food Supply. An international symposium, 
Wageningen, Netherlands, March, 1968. 
Veenman and Zonen, Wageningen, 1968. 
112 pp., illus. Paper. Landbouwhogeschool 
Miscellaneous Papers 3. 

Aktiver Transport. (Kurzstreckentrans- 
port bie Pflanzen.) U. Liittge. Springer- 
Verlag, New York, 1969. iv + 146 pp., 
illus. $16.95. Protoplasmatologia, vol. 
8/7/b. 

Annual Review of NMR Spectroscopy. 
Vol. 2. E. F. Mooney, Ed. Academic 
Press, New York, 1969. xii + 468 pp., 
illus. $18. 

Annual Review of Plant Physiology. Vol. 
20. Leonard Machlis, Winslow R. Briggs, 
and Roderic B. Park, Eds. Annual Re- 
views, Palo Alto, Calif., 1969. viii + 692 
pp., illus. $8.50. 

Antarctic Map Folio Series. Folio 10, 
Primary Productivity and Benthic Marine 
Algae of the Antarctic and Subantarctic. 
E. Balech, S. Z. El-Sayed, G. Hasle, M. 
Neushul, and J. S. Zaneveld. 15 plates. $6. 
Folio 11, Distribution of Selected Groups 
of Marine Invertebrates in Waters South 
of 350S Latitude. A. W. H. Be et al. 29 
plates. $10. American Geographical So- 
ciety, New York, 1969. 

The Application of Technology to Edu- 
cation. A symposium, Washington, D. C., 
September 1968. American Society for En- 
gineering Education, Washington, D.C., 
1969. 40 pp., illus. Paper, $2. Reprinted 
from the Journal of Engineering Educa- 
tion. 

Applied Statistics for Engineers. Wil- 
liam Volk. McGraw-Hill, New York, ed. 
2, 1969. xiv + 418 pp., illus. $15.50. 

Appointment on the Moon. The Full 
Story of Americans in Space from Ex- 
plorer 1 to the Lunar Landing and Be- 
yond. Richard S. Lewis. Ballantine, New 
York, 1969. viii + 568 pp. + plates. 
Paper, $1.25. Revised version of the 1968 
edition. 

The Arid Zones. K. Walton. Hutchin- 
son, London; Hillary House, New York, 
1969. 176 pp., illus. $4.50. Hutchinson 
University Library. 

Atlas of Mass Spectral Data. B. Stem- 
hagen, S. Abrahamsson, and F. W. McLaf- 
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There is only one Tygon 
Tubing-a product of U.S. 
Stoneware, Inc. For your 
protection, every foot is 
branded with the Tygon 
name and formulation num- 
ber. Available at laboratory 
supply houses everywhere. 
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ferty, Eds. Interscience (Wiley), New 
York, 1969. Vol. 1, Molecular Weight 
16.0313 to 142.0089 (xvi + 848 pp.); vol. 
2, Molecular Weight 142.0185 to 213.2456 
(xiv + 847 pp.); vol. 3, Molecular Weight 
213.8629 to 702.7981 (xvi + 847 pp.). 
$150. 

Atlas of Seeds and Small Fruits of 
Northwest-European Plant Species (Swe- 
den, Norway, Denmark, East Fennoscan- 
dia and Iceland) w th Morphological De- 
scriptions. Part 2. Cyperaceae. Greta Berg- 
gren. Swedish Natural Science Research 
Council. Stockholm, 1969. 68 pp. + 
plates. $6. 

Atmospheric Emissions. Proceedings of 
a NATO Advanced Study Institute, As, 
Norway, July-August 1968. Billy M. Mc- 
Cormac and Anders Omholt, Eds. Van 
Nostrand Reinhold, New York, 1969. xii 
+ 564 pp., illus. $25.95. 

Atti della XLIX R;unione. Siena, Sep- 
tember 1967. Societa Italiana per il Pro- 
gresso delle Scienze, Rome, 1968. Vol. 1, 
pp. 1-544; vol. 2, pp. 545-1232, illus. 
Paper. 

Australian Mineral Industry 1967 Re- 
view (Including Information to June 1968). 
Bureau of Mineral Resources. Geology 
and Geophysics, Canberra, 1968. viii + 
304 pp., illus. Paper. $A3. 

Autoradiography of Diffusible Sub- 
stances. Based on a series of lectures 
presented at an international conference, 
Chicago, June 1968. Lloyd J. Roth and 
Walter E. Stumpf. Eds. Academic Press, 
New York, 1969. xx + 372 pp.. illus. 
$13.50. 

Les Bases Moleculaires des Fonct-ons 
de l'Organisme. Introduction Biochemique 
a la M6decine. Marcel Florkin. Editions 
Desoer. Liege, 1969. xiii + 528 pp., illus. 

The Biological Basis of Medicine. E. 
Edward Bittar, Ed., assisted by Neville 
Bittar. Academic Press, New York, 1969. 
Vol. 3 (xvi + 494 pp., illus. $17.50); 
vol. 4 (xii + 396 pp., illus. $14). 

Biological Phosphorylations. Develop- 
ment of Concepts. Herman M. Kalckar. 
Prentice-Hall, Englewood Cliffs, N.J., 
1969. xx + 740 pp., illus. $16.95. Prentice 
Hall Biological Science Series. 

Biology and Taxonomy of Bark Beetle 
Species in the Genus Pseudohylesinus 
Swaine (Coleoptera: Scolytidae). Donald 
E. Bright, Jr. University of California 
Press, Berkeley, 1969. vi + 46 pp. + 
plates. Paper, $2. University of California 
Publications in Entomology, vol. 54. 

The Biology of Degeneratve Joint Dis- 
ease. Leon Sokoloff. University of Chi- 
cago Press, Chicago, 1969. x + 166 pp., 
illus. $6.50. 

Biology of Mammals. Richard G. Van 
Gelder. Scribner, New York, 1969. x + 
198 pp. Cloth, $5.95; paper, $2.45. 

Biology of Microorganisms. Sanders T. 
Lyles. Mosby, St. Louis, 1969. viii + 608 
pp., illus. $10.50. 

Catalysts in Chemistry and Enzymol- 
ogy. William P. Jencks. McGraw-Hill, 
New York, 1969. xvi + 656 pp., illus. 
$14.50. McGraw-Hill Series in Advanced 
Chemistry. 

Celestial Mechanics. Part 1. Shiomo 
Steinberg. Benjamin, New York, 1969. 
xxiv + 168 pp., illus. Cloth, $12.50; 
paper, $3.95. Mathematics Lecture Note 
Series. 

Centennial Lectures 1968-1969. The 
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NOW DIGITALLY MEASURE 
UV TO FAR IR 

Model 202 Infrared Radiometer 

n Stable, flat response, black body 
thermopile detector with a one cm2x 
one steradian total effective field of 
view n Readout in watts, watts per 
cm2 or watts per cm2 per steradian 
n Automatically ranges from 10-7 

watts resolution to 10-i full scale 
with provision for higher range levels 
n Fixed absolute measurements or 
variable gain n Optional filters, shut- 
ters and irises maintained at thermo- 
pile temperature to maximize stability 
n Thermally floating thermopile 
housing eliminates the effect of am- 
bient temperature changes. 
In Addition.. 
n Automatic ranging over many or- 
ders of magnitude n Unique, simpli- 
fied, digital data presentation n BCD 
1-2-4-8 and linear analog ouptuts 
(logarithmic optional) over the entire 
dynamic range n Precalibrated, in- 
terchangeable, plug-in sensing heads 
n Remote function programming ca- 
pability [] Selectable fast or slow 
response E] Hold range and hold read- 
ing controls EI Silicon solid-state de- 
sign incorporating integrated circuits 
E] 0.05% range calibration resistors. 
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PROFITABLE 
READING... 

Forty-eight different laboratories report 
"in-use" experience with automatic 
glassware washing and drying systems. 
This invaluable compilation presents 
application data in compact outline for- 
mat and is available free of charge to 
all laboratory personnel. 

Type of laboratory, location, number of 
personnel served, average number of 
pieces washed daily, operating proce- 
dure, and general comment, are given 
in these application reports. 

This information passes along time- 
saving and money-saving ideas that can 
solve all kinds of laboratory glassware 
cleaning problems. A handy index lists 
usage reports alphabetically, by both 
type of laboratory and name of user. A 
special report describes successful re- 
sults of the Veterans Administration's 
official 90-day evaluation test and lists 
some of the many U.S. Governmental 
Agencies using CRC Labwashers. 

You will profit by reading this valuable 
new report. Send for this free booklet. 
We'll include full descriptive literature 
on our Labwasher models. A-911 

THc CWEMISCAL URflflEU co. 

18901 Cranwood Parkway 
Cleveland, Ohio 

Visit our booths 449, 450, 451, 452 
at the Pittsburgh Convention 
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Second Hundred Years. Published for the 
Centennial Committee, Oregon State Uni- 
versity, by Oregon State University Press, 
Corvallis, 1969. 128 pp., illus. Cloth, $4; 
paper, $2. 

The Chemical Thermodynamics of Or- 
ganic Compounds. Daniel R. Stull, Edgar 
F. Westrum, Jr., and Gerard C. Sinke. 
Wiley, New York, 1969. xx + 876 pp., 
illus. $29.95. 

Circulatory Drugs. Pharmacological and 
Clinical Approach to the Detection and 
Evaluation of New Circulatory Drugs. 
Proceedings of an international sympo- 
sium, Milan, December 1967. A. Bertelli, 
Ed. North-Holland, Amsterdam; Intersci- 
ence (Wiley), New York, 1969. x + 332 
pp., illus. $17.50. 

The Classifying of High Polymers. Ott- 
mar Leuchs. Translated from the Ger- 
man by Rubber and Plastics Research 
Association, U.K. G. M. Kline, Ed. Ple- 
num, New York; Butterworths, London, 
1968. $12. Pure and Applied Chemistry, 
Vol. 16, No. 4, pp. 492-702. 

Clinical Psychology as Sc ence and Pro- 
fession. A Forty-Year Odyssey. David 
Shakow. Aldine, Chicago, 1969. xiv + 354 
pp. $12.50. Modem Applications in Psy- 
chology. 

A Coastal Pond. Studied by Oceano- 
graphic Methods. K. 0. Emery. Elsevier, 
New York, 1969. xiv + 82 pp., illus. 
$5.50. 

Color Atlas and Textbook of Hematol- 
ogy. William R. Platt. Lippincott, Phila- 
delphia, 1969. xviii + 446 pp. + plates. 
$27. 

Colour Television Reception and De- 
coding Technique. B. W. Osborne. Hart, 
New York, 1969. xvi + 176 pp., illus. 
$12.50. 

Conception, Birth and Contraception. 
A Visual Presentation. Robert J. Demar- 
est and John J. Sciarra. Blakiston (Mc- 
Graw-Hill), New York, 1969. xii + 132 
pp., illus. $8.95. 

Conceptual Physics. Matter in Motion. 
Jae R. Ballif and William E. Dibble. 
Wiley, New York, 1969. xii + 644 pp., 
illus. $9.95. 

Conversion Factors and Tables. For 
Engineers, Chemists, Biologists, Architects, 
Geologists, Metallurgists, Physicists, Sur- 
veyors, Mechanics, Electricians, and Stu- 
dents. Gaboury, Montreal, 1969. 70 pp. 
Paper, 60?. 

Cowles Encyclopedia of Science, Indus- 
try and Technology. Cowles, New York, 
1969. xii + 644 pp. + plates. $17.50. 
New enlarged edition. Cowles Volume 
Library. 

The Cytoplasm of Hepatocytes during 
Carcinogenesis. Electron- and Lightmicro- 
scopical Investigations of the Nitrosomor- 
pholine-intoxicated Rat Liver. Peter Ban- 
nasch. Springer-Verlag, New York, 1968. 
x + 108 pp., illus. $8. Recent Results in 
Cancer Research, vol. 19. 

Design with Nature. Ian L. McHarg. 
Published for the American Museum of 
Natural History by Natural History Press, 
Garden City, N.Y., 1969. x + 198 pp., 
illus. $19.95. 

The Developmental Sequence of the 
Marine Red Alga Pseudogloiophloea in 
Culture. J. Ramus. University of Califor- 
nia Press, Berkeley, 1969. viii + 44 pp., 
illus. Paper, $2.50. University of Califor- 
nia Publications inl Botany, vol. 52. 

The Devil Has Slippery Shoes. A Biased 
Biography of the Child Development 
Group of Mississippi. Polly Greenberg. 
Macmillan, New York; Collier-Macmil- 
lan, London, 1969. xvi + 704 pp. $14.95. 

Devonian and Carboniferous Conodonts 
from the Bonaparte Gulf Basin, Northern 
Australia and Their Use in International 
Correlation. E. C. Druce. Bureau of Min- 
eral Resources, Geology and Geophysics, 
Canberra, 1969. x + 246 pp., illus. BMR 
Bulletin 98. 

Directory of Geological Research in the 
Southeast. James W. Clarke, S. Duncan 
Heron, William J. Furbish, and Naydean 
Baker. Department of Geology, Duke Uni- 
versity, Durham, N.C., 1969. ii + 86 pp. 
Paper, $1. Southeastern Geology, Special 
Publication No. 2. 

Diving Technics. Gerhard Haux. Drd- 
gerwerk Liibeck, Libeck, Germany, 1968. 
60 pp., illus. Paper. Reprinted from Man- 
ual of Diving Technics. 

Earthquake Hazard in the San Fran- 
cisco Bay Area. A Continuing Problem in 
Public Policy. Karl V. Steinbrugge. Insti- 
tute of Governmental Studies, University 
of California, Berkeley, 1968. x + 82 
pp., illus. Paper, $1.50. 

Eclectic Climatology. Selected Essays 
Written in Memory of David I. Blumen- 
stock, 1913-1963. Arnold Court, Ed. 
Oregon State University Press, Corvallis, 
1969. 184 pp., illus. $6. Published also as 
Yearbook of the Association of Pacific 
Coast Geographers, vol. 30 (1968). 

The Economics of Labor Force Partici- 
pation. William G. Bowen and T. Aldrich 
Finegan. Princeton University Press, 
Princeton, N.J., 1969. xxviii + 900 pp., 
illus. $18.50. 

Effects of Ionospheric Scattering on 
Very-Long-Distance Radio Communica- 
tion. H. A. Whale. Plenum, New York, 
1969. viii + 184 pp., illus. $10. 

Einstein Spaces. A. Z. Petrov. Trans- 
lated from the Russian edition (Moscow, 
1961) by R. F. Kelleher. J. Woodrow, 
Transl. Ed. Pergamon, New York, 1969. 
xiv + 414 pp. $12. 

Electronic Laboratory Techniques. L. W. 
Price. Churchill, London, 1969. viii + 266 
pp., illus. Paper, 40s. 

Elementary College Arithmetic. David 
A. Ledbetter. Goodyear, Pacific Palisades, 
Calif., 1969. xviii + 270 pp., illus. $7.95. 

Elementary Rheology. G. W. Scott 
Blair. Academic Press, New York, 1969. 
xii + 160 pp., illus. $5.50. 

Elements of Cytology, Norman S. Cohn. 
Harcourt, Brace and World, New York, 
ed. 2, 1969. xvi + 496 pp., illus. $10.95. 

Elements of Physical Geology. Adapted 
by Doris L. Holmes. Ronald, New York, 
1969. viii + 272 pp., illus. $7.50. Adapted 
from Principles of Physical Geology, ed. 
2 (1965). 

Elsevier's Dictionary of Hydrology. In 
Three Languages: English, French, Ger- 
man. Compiled and arranged on an Eng- 
lish alphabetical basis by Hans-Olaf 
Pfannkuch. Elsevier, New York, 1969. xii 
+ 168. $10.75. 

Engineering Design. The Choice of 
Favourable Systems. Duncan Morrison. 
McGraw-Hill, New York, 1969. xii + 204 
pp., illus. $9.95. 

Engineering in the Heart and Blood 
Vessels. George H. Myers and Victor Par- 
sonnet. Wiley-Interscience, New York, 
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MICROSOMES 

AND DRUG OXIDATIONS 
edited by JAMES R. GILLETTE, Labora- 
tory of Chemical Pharmacology, National Heart 
Institute, Bethesda, Maryland. 

ALLAN H. CONNEY. Department of Bio- 
chemical Pharmacology, Burroughs Wellcome & 
Co., Inc.. Tuckahoe, New York. 

GEORGE J. COSMIDES Pharmacology-Tox- 
icology Programs, National Institute of General 
Medical Sciences, Bethesda, Maryland. 

RONALD W. ESTABROOK. Department of 
Biochemistry, The University of Texas, Sobth- 
western Medical School at Dallas, Dallas, Texas. 

JAMES R. FOUTS, Oakdale Toxicology Cen- 
ter, The University of Iowa, Oakdale, Iowa. 

GILBERT J. MANNERING, University of 
Minnesota Medical School, Minneapolis, Min- 
nesota. 

This volume centers on the morphology of 
the liver endoplasmic reticulum, the lo- 
calization of enzyme systems, the mecha- 
nisms for regulating enzyme activity, and 
the mechanisms of enzyme action. The 
book is divided ino four main secions: 
Morphology and Biochemical Character- 
istics of Microsomes. Electron Transfer 
Components, Alterations of Microsomal 
Enzymes, and Drugs and Protein Syn- 
thesis. It contains contributions by 52 in- 
ternationally known scientists, providing 
an authoritative overview of current areas 
of investigation. 
1969, 547 pp., $12.00 

ESSAYS IN TOXICOLOGY 
VOLUME 1 

edited by FRANK R. BLOOD. Department 
of Biochemistry, Medical School, Vanderbilt Uni- 
versity, Nashville, Tennessee. 

This volume contains essays written by ex- 
perts in the field, giving a broad sweep to 
their area of interest but avoiding, as far 
as possible, minutia and detailed informa- 
tion which might prove confusing to the 
student or non-expert. The book will prove 
useful to the student wishing to gain an 
insight into toxicology and to the instruc- 
tor who desires to include this -material in 
lectures. This volume will also aid research 
workers wanting an up-to-date picture of 
developments not directly within their own 
snecraliyv. 
CONTENTS: RICHARD D. O'BRIEN, Poisons 
as Tools in Studying the Nervous System. R. S. 
McCUTCHEN, Teratology. ROGER P. SMITH, 
The Significance of Methemoglobinemia in Toxi- 
cologv. P. B. HAMMOND, Lead Poisoning: An 
Old Prlblem with a New Dimension 
1969, 169 pp., $7.50, Paperback $3.75 

TOXICOLOGY OF DRUGS 

AND CHEMICALS 
4TH EDITION 
by WILLIAM D. DEICHMANN, Director 
of Research and teaching center of Toxicology, 
University of Miami School of Medicine, Coral 
Gables, Florida 
and HORACE W. GERARDE, Medical Di- 
rector, Becton-Dickinson Division, Becton, Dick- 
inson and Company, Rutherford, New Jersey, 
and Adjunct Professor in Biochemistry, School of 
Dentistry, Fairleigh Dickinson University, Tea- 
neck, New Jersey. 

A manual presenting, as a ready reference, 
data on side effects of drugs and toxicity 
of industrial chemicals, as well as recom- 
mendations for the treatment of undesir- 
able effects of overdoses. This edition con- 
tains information on the degree of animal 
toxicity and the pharmacologic effects of 
new industrial chemicals. Plant toxins have 
been given special attention. 
1969, 805 pp., $29.50 
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1969. xvi + 208 pp., illus. $14.95. Wiley 
Interscience Series on Biomedical Engi- 
neering. 

Die Entstehung der Alpen und dte 
Formung des Mwttelmeeres. Aarno Niini. 
Suomalainen Tiedeakatemia, Helsinki, 
1969 (distributor, Academic Bookstore, 
Helsinki). 28 pp., illus. Paper. Annales 
Academiae Scientiarum Fennicae, Series 
A, 3, Geologica-Geographica, No. 97. 

Enzyme Handbook. Thomas E. Barman. 
Springer-Verlag, New York, 1969. Vol. 1 
(xii + 500 pp.); vol. 2 (pp. 501-928). 
$19.50. 

Eskimo Prehistory. Hans-Georg Bandi. 
Translated from the German edition 
(Stuttgart, 1964) by Ann E. Keep. Uni- 
versity of Alaska Press, College, 1969 
(distributed by University of Washington 
Press, Seattle). xii + 228 pp., illus. $6.50. 
Studies of Northern Peoples, No. 2. 

Essentials of Biology. Willis H. John- 
son, Louis E. Delanney, and Thomas A. 
Cole. Holt, Rinehart and Winston, New 
York, 1969. xii + 612 pp. + plates. 
$9.95. 

Essentials of the Theory of Structures. 
Revision Work for Student and Graduate 
Engineers. J. H. Joiner. Hart, New York, 
1968. x + 262 pp., illus. $12.50. 

Estudios sobre la Organizaci6n Espacio- 
Temporal de la Act'vidad Eleetrica Cere- 
bral. Juan de Dios Pozo-Olano. Printing 
Department, University of Georgia, Ath- 
ens, 1968. 112 pp., illus. 

L'Evolution Regressive des Poissons Ca- 
vernfcoles et Abyssaux. Georges Thines. 
Masson, Paris, 1969. iv + 396 pp., illus. 
95 F. 

Evolutionary BWochemistry of Proteins. 
Homologous and Analogous Proteins from 
Avian Egg Whites, Blood Sera, Milk, and 
Other Substances. Robert Earl Feeney and 
Richard Gall Allison. Interscience (Wiley), 
New York, 1969. x + 294 pp., illus. 
$13.95. 

L'Expansion dui Machinisme. M. Du- 
busson et al. Presses Universitaires de 
France, Paris, 1968. xxiv + 884 pp. + 
plates. Histoire Generale des Techniques, 
vol. 3. 

Exploration of the Universe. George 
Abell. Holt, Rinehart and Winston, New 
York, ed. 2, 1969. xvi + 722 pp., illus. 
$13.95. 

Family-Planning Programs. An Inter- 
national Survey. Bernard Berelson, Ed. 
Basic Books, New York, 1969. x + 310 
pp. $7.95. 

Food Resources. Conventional and 
Novel. N. W. Pirie. Penguin, Baltimore, 
1969. 208 pp. Paner, $1.25. 

Forty Germfnal Papers in Human Hear- 
ing. A Source Book in Psychoacoustics. 
J. Donald Harris, Ed. Journal of Audi- 
tory Research, Groton, Conn., 1969. xiv 
+ 442 pp., ills. Paper, $10. 

Function Theory in Polydiscs. Walter 
Rudin. Benjamin, New York, 1969. xii + 
188 pp. Cloth, $12.50; paper, $3.95. 
Mathematics Lecture Note Series. 

Fundamentals of Quantum Electronics. 
Richard H. Pantell and Harold E. Puthoff. 
Wiley, New York, 1969. xviii + 366 pp., 
illus. $ 15.95. 

The Future of the Humanities. Stephen 
R. Graubard, Ed. American Academy of 
|Arts and Sciences, Boston, 1969. Paper, 
i$2. Daedalus, summer 1969 (pp. 605-886). 

Gas Chromatography Abstracts 1968. 
C. E. H. Knapman, D. E. Hillman, and 
E. A. Walker, Eds. Institute of Petroleum, 
London, 1969 (U.S. distributor, Elsevier, 
New York). xviii + 286 pp. $12. 

Gas Chromatography 1968. Proceedings 
of the seventh international symposium, 
Copenhagen, June 1968. C. L. A. Har- 
bourn and R. Stock, Eds. Institute of 
Petroleum, London, 1969 (U.S. distribu- 
tor, Elsevier, New York). xvi + 500 pp., 
illus. $16.50. 

Gas Laser Technology. Douglas C. Sin- 
clair and W. Earl Bell. Holt, Rinehart and 
Winston, New York, 1969. xiv + 162 
pp., illus. $7. Optics and Spectroscopy 
Series. 

Gel Chromatography. Gel Filtration- 
Gel Permeation-Molecular Sieves. A 
Laboratory Handbook. Helmut Deter- 
mann. Translated from the German edi- 
tion by Erhard Gross and John M. Har- 
kin. Springer-Verlag, New York, ed. 2, 
1969. xii + 202 pp., illus. $8. 

Genetics and Developmental Biology. 
Thomas Hunt Morgan Centennial Sympo- 
sium. University of Kentucky Press, Lex- 
ington, 1969. x + 166 pp., illus. $6.50. 

Gill Arches and the Phylogeny of 
Fishes, with Notes on the Classification of 
Vertebrates. Gareth J. Nelson. American 
Museum of Natural History, New York, 
1969. Illus. Paper, $2. Bulletin of the 
American Museum of Natural History, 
vol. 141, art. 4, pp. 475-552 + plates. 

Grundziige der Relativitatstheorie. A. 
Einstein. Akademie-Verlag, Berlin; Per- 
gamon, Oxford; Vieweg, Braunschweig, 
1969. 168 pp. Paper, DM 9.80. Wissen- 
sch4ftliche Taschenbhicher, vol. 58. 

Gulf of Mexico Shrimp Atlas. U.S. Bu- 
reau of Commercial Fisheries, Washing- 
ton, D.C., 1969 (available from the Super- 
intendent of Documents, Washington, 
D.C.). 20 pp., illus. Paper, $2.25. 

Harvestin'} the Clouds. Advances in 
Weather Modification. Louis J. Battan. 
Anchor (Doubleday), Garden City, N.Y., 
1969. xii + 148 pp. + plates. Cloth, 
$4.95: paper, $1.45. Science Study Series. 

HWgh-Energy Radiation Therapy Dosi- 
metry. A conference, New York, June 
1967. John S. Laughlin, Ed. New York 
Academy of Sciences, New York, 1969. 
372 pp., illus. Paper, $18. Annals of the 
New York Academy of Sciences, vol. 161, 
art. 1. 

Human Tumor Cell Kinetics. A lecture 
series, Bethesda, Md., November 1967- 
April 1968. Seymour Perry, Ed. National 
Cancer Institute, Bethesda, 1969 (avail- 
able from the Superintendent of Docu- 
ments, Washington, D.C.). x + 248 pp., 
illus. $4. National Cancer Institute Mono- 
graph 30. 

The Impact of Science and Technology 
on Regional Economic Development. An 
assessment of national policies regarding 
research and development in the context 
of regional economic development. Na- 
tional Academy of Engineering, National 
Academy of Sciences, Washington, D.C., 
1969. xiv ? 112 pp. Paper, $3.95. 

Internationales Lumineszenz-Symposium 
fiber die Physik und Chemie der Szintil- 
latoren. International Symposium con Lu- 
minescence: The Physics and Chemistry 
of Scintillators. Munich, September 1965. 
N. Riehl, H. Kallmann, and H. Vogel,, 
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Ceramic thermoelectrics for 
your critical temperature contml 
prublmms 

Specify CAM BION@ ceramic thermoelectric components where highest 
performance, maximum packing density, maximum uniformity and maximum 
durability are prime requisites for demanding temperature control 
applications. 

JMlilitary, space and avionics systems, baths, ovens, liquid-to-liquid and 
air-to-air heat exchange systems ... for all sensitive component temperature 
control ... CAMBION thermoelectric devices or systems can provide you 
extremely precise control, reliability and on-time delivery. 

Designed to be used separately or incorporated in larger systems as series 
parallel arrays, a wide range of sizes and heat-pumping capacities may be 
obtained. CAMBION ceramic modules are available for immediate delivery 
from stock. 

Get more information on these high-performance ceramic thermoelectrics 
for your temperature control problems. Talk to Gordon Bird at (617) 492-7082, 
or write to him direct in Cambridge - Cambridge Thermionic Corporation, 
401 Concord Avenue, Cambridge, Massachusetts 02138. 

Standardize on 

The guaranteed electronic component assemblies 
Circle No. 103 on Readers' Service Card 

HIGH TORQUE 

STIRRER1D 

NO|.40_ 
COMPLETE _ 

Designed specifically for laboratories where long, con- 
tinuous use is required. Sparkless, induction type motor 
provides continuous 24 hour service for months at a 
time! A built-in cooling fan eliminates overheating or 
burning out. 
No. 86100WACO Power Stirrer, complete with tubular 
brass mounting rod and 6 foot cord . . . only $39.40 
Stirrer chucks and rods available. 

Order direct or write for descriptive folder. 
Laboratory Supplies and Equipment 

wilkens-anderson co. 
4525 W. Division St., Chicago, III. 60651 
Circle No. 110 on Readers' Service Card 
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Eds. Thiemig, Munich, 1966 (U.S. dis- 
tributor, Abel, Portland, Ore.). xvi + 
472 pp., illus. DM 68. 

Introduction to the Theory of Linear 
Systems. E. A. Faulkner. Chapman and 
Hall, London, 1969 (U.S. distributor, 
Barnes and Noble, New York). x + 90 
pp., illus. Paper, $3.25. 

Invitation to Chemistry. Ira D. Garrard. 
Doubleday, Garden City, N.Y., 1969. x 
+ 420 pp., illus. $7.95. 

Laboratory Aids in Diagnosis of Can- 
cer. Cornelia Hoch-Ligeti. Thomas, Spring- 
field, Ill., 1969. x + 126 pp. $9.50. Amer- 
ican Lecture Series, No. 737. 

Lands beyond the Forest. Paul B. Sears. 
Illustrated by Stanley Wyatt. Prentice- 
Hall, Englewood Cliffs, N.J., 1969. xiv + 
210 pp. $7.95. Prentice-Hall Series in Na- 
ture and Natural History, vol. 6. 

Lasers and Light. Readings from Scien- 
tific American. Introductions by Arthur L. 
Schawlow. Freeman, San Francisco, 1969. 
viii + 376 pp., illus. Cloth, $10; paper, 
$5.95. 

The Letters of F. W. Ludwig Leich- 
hardt. Collected and newly translated by 
M. Aurousseau. Published for the Hakluyt 
Society by Cambridge University Press, 
New York, 1968. Vol. 1 (xvi + 424 pp.); 
vol. 2 (pp. 425-820, illus.); vol. 3 (pp. 
821-1176). $19.50, the set. Hakluyt So- 
ciety Second Series, Nos. 133-135. 

The Logic of Empirical Theories. Ma- 
rian Przelecki. Routledge and Kegan Paul, 
London; Humanities Press, New York, 
1969. vi + 108 pp. $4.50. Monographs in 
Modern Logic Series. 

Macaca Mulatta. Management of a 
Laboratory Breeding Colony. David Allen 
Valerio, Robert Lawrence Miller, James 
Robert Maitland Innes, K. Diane Court- 
ney, Arthur Joseph Pallotta, and Richard 
Mansred Guttmacher. Academic Press, 
New York, 1969. xii + 140 pp., illus. 
$7.50. 

Manpower Development in Africa. Rob- 
ert D. Loken. Praeger, New York, 1969. 
xii + 156 pp. $12.50. Praeger Special 
Studies in International Economics and 
Development. 

Manual of Instructions for Using the 
Gottschalk-Gleser Content Analysis Scales. 
Anxiety, Hostility, and Social Alienation- 
Personal Disorganization. Louis A. Gott- 
schalk, Carolyn N. Winget, and Goldine 
C. Gleser. University of California Press, 
Berkeley, 1969. viii + 176 pp. $6. 

Manual of the International Statistical 
Classification of Diseases, Injurfes, and 
Causes of Death. Based on the Recom- 
mendations of the Eighth Revision Con- 
ference, 1965, and Adopted by the Nine- 
teenth World Health Assembly. Vol. 2, 
Alphabetical Index. World Health Organi- 
zation, Geneva, 1969. xiv + 616 pp. 

The Maori-Polynesian Comparative Dic- 
tionary. Edward Tregear. Anthropological 
Publications, Oosterhout, Netherlands; 
Humanities Press, New York, 1969. xxiv 
+ 676 pp. $22. Reprint of the 1891 edi- 
tion. 

Marais et Wadden du littoral francais. 
Etude de geomorphologie. Fernand Ver- 
ger. Biscaye Freres, Bordeaux, 1968. 544 
pp. + maps. Paper, 120 FF. 

Mathematical Methods of Reliabilty 
Theory. B. V. Gnedenko, Yu. K. Belya- 
yev, and A. D. Solovyev. Translated from 
the Russian edition (Moscow, 1965) by 

Scripta Technica. Richard E. Barlow, 
Transl. Ed. Academic Press, New York, 
1969. xii + 508 pp., illus. $24.50. Prob- 
ability and Mathematical Statistics, vol. 6. 

The Measurement of Psychological 
States through the Content Analysis of 
Verbal Behavior. Louis A. Gottschalk and 
Goldine C. Gleser. University of Cali- 
fornia Press, Berkeley, 1969. xxiv + 320 
pp., illus. $12.50. 

Mechanisms and Cams for Automatic 
Machines. Influence of Dynamic Forces 
on High-Speed Machine Components. C. 
N. Neklutin. Elsevier, New York, 1969. 
xii + 236 pp., illus. $12.50. . 

Medical Embryology. Human Develop- 
ment-Normal and Abnormal.' Jan Lang- 
man. Illustrated by Jill Leland. Williams 
and Wilkins, Baltimore, ed. 2, 1969. xii 
+ 388 pp. $7.50. 

Meteorite Research. Proceedings of a 
symposium, Vienna, August 1968. Peter 
M. Millman, Ed. Springer-Verlag, New 
York; Reidel, Dordrecht, Holland, 1969. 
xvi + 944 pp., illus. $48. Astrophysics 
and Space Science Library, vol. 12. 

Microbes and Man. John Postgate. Pen- 
guin, Baltimore, 1969. 238 pp. Paper, 
$1.25. Pelican Book A1010. 

Modem Methods for the Separation of 
Rarer Metal Ions. Johann Korkisch. Per- 
gamon, New York, 1969. xii + 620 pp. 
$20. 

Modem Quantum Mechanics with Ap- 
plications to Elementary Particle Physics. 
An Introduction to Contemporary Phys- 
ical Thinking. John A. Eisele. Interscience 
(Wiley), New York, 1969. xvi + 544 pp., 
illus. $19.95. 

National Geographic Society Research 
Reports. Abstracts and reviews of research 
and exploration authorized under grants 
from the National Geographic Society dur- 
ing the year 1964. Paul H. Oehser, Ed. 
National Geographic Society, Washington, 
D.C., 1969. viii + 276 pp., illus. $5. 

Neoplastic Development. Vol. 1. Leslie 
Foulds. Academic Press, New York, 1969. 
xii + 440 pp., illus. $16.50. 

Neue (sogenannte) Magdeburger Ver- 
suche uber den leeren Raum. Nebst Brie- 
fen, Urkunden und anderen Zeugnissen 
. . . Otto von Guericke. Translated into 
German from the Latin and edited by 
Hans Schimank, with collaboration of 
Hans Gossen, Gregor Maurach, and Fritz 
Krafft. Verlag des Vereins Deutscher In- 
genieure, Dusseldorf, 1968. xxxii + 396 
pp., illus. DM 380. 

A New Infid Cetacean from the Mio- 
cene of California. John M. Rensberger. 
University of California Press, Berkeley, 
1969. viii + 44 pp., illus. Paper, $1.75. 
University of California Publications in 
Geological Sciences, vol. 82. 

New Uses for Low-Energy Accelerators. 
Prepared by an ad hoc panel of the Com- 
mittee on Nuclear Science, National Re- 
search Council. National Academy of Sci- 
ences, Washington, D.C., 1968 (available 
for limited distribution from Physics Sec- 
tion, National Science Foundation, Wash- 
ington, D.C.). x + 174 pp., illus. Paper. 

Nobel Lectures. Literature, 1901-1967. 
Horst Frenz, Ed. Published for the Nobel 
Foundation by Elsevier, New York, 1969. 
xxii + 642 pp. $14.50. 

Nuclear Phys ology and Differentiation. 
Proceedings of the international symposi- 
um, Belo Horizonte, Minas Gerais, Brazil, 
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with the SIGMVAMOTOR PUMP 

Vernier Adjustment Insures Accuracy at Low Flows : 
Various column chromatography metering operations are | . . . 
simplified by the use of a peristaltic type constant volume 
pump, such as the Sigmamotor Model T-8. A typical 
installation combines the Sigmamotor pump with solenoid 
actuated valves and timing equipment to deliver elutant i_ ' 

-| 
buffers into ion exchange columns on a reproducible H Catalog No. 7053-400 

schedule. The T-8 pump is equipped with vernier for accu- 
rate flow adjustment. A compact system designed to aid 
Single Sigmamotor units can be provided to handle 1, 2, . t t o 
3, or 4 simultaneous pumping operations. Double units are the Investigator to obtain accurate, 
available to handle 2, 4, 6, or 8 pumping reproduceable measurements 
operations at the sameof AD- E 
opmerCataion es at these > : BIO-ASSAY SYSTEM TRANSDUCER-RECORDER time. Capacities 
from .005 cc to 250 
cc/minute are a High Sensitivity * Precise Tempera- 
obtained by the ture Control * Allows Quick Attach- 
vernier adjustment. ment of Tissue * Tissue Can Be 
Complete information Washed Without Exposure or Chamber 
available on request. Can Be Drained X Writing Levers 

Available for Mechanical Operation 

68 NORH MN SManufacturers & Distributors of Scienlilic Equipment .. 
68 NORTH MAIN GTREET * MIDDLEPORT, NEW YORK h 

6th & Byrd Sts. - Richmond, Va. 23205 

Cirde No. 106 on Readers' Servie Card Circle No. 55 on Readers' Service Cord 

This Incubator-SShakeriis 

GUARANTEED 

for~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~o 

A 400,000-mile Guarantee for a 
shaker is really not much of a 
bargain. In the life-span of an NWFAUE 
automobile, 100,000 miles of use LngeW it FEATUR oeS oh 

shaking machine, used continu- attributes of the G25. This model 
ously, 24 hours a day, day-in provides electronic speed control change of settings. A key-locking 
day-out, runs the equivalent of from 40 to 400 rpm (indicated latch mechanism secures the 
100,000 miles in just 83.3 days.* on a direct-reading tachometer). incubator chamber. When opened, 
And even then, NBS shakers are just Temperatures from near-ambient to a safety switch 
getting started. Although this 60aC are regulated within ?0.500. automatically 
new Model G25 Incubator-Shaker is A main thermostat and a safety shuts the shaker off. 
guaranteed for 365 days (over thermostat are employed. Tension t 
400,000 miles), it has a life- lock-knobs prevent accidental Wrte fogr - 
expectancy of more than 10 years. ,atalo.g2S1994 
Many are still in operation after 15 No. $+_119 

years. 
~~?0N)) E BRUNSWICK SCIENTIFIC COP. iNC. 

* *(Based on an average auto speed \ zsrA I SOMRSE ST ..BX66 E RUSI NWJRE 80 

of 50mph 24 hours aday.) \ 70SMRE T ..BX66 E RNWCNWJRE S0 
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Keep abreast 
of this rapidly exploding field- 

FUNDAMENTALS OF IMMUNOLOGY 

For Students of Medicine and Related Sciences 
By RUSSELL S. WEISER, University of Washington 

QUENTIN N. MYRVIK, Bowman Gray 

and NANCY PEARSALL, University of Washington 

1969. xvii plus 363 Pages. 83 Illustrations. $9.75 

This text stresses the principles of immunology in order to provide a basic under- 
standing of the concepts of immunologic mechanisms. The presentation covers all 
pertinent recent advances, with particular emphasis on the fields of delayed sensi- 
tivity, cellular immunity and cytophilic antibodies. It is not a reference for 
advanced students of immunology, but rather it is designed to provide sufficient 
"core" material to serve as a background for later study. Each chapter begins 
with an easy-to-follow outline of the subjects to be discussed. A basic introduc- 
tion to the subject, including an interesting history of immunology, precedes 
general discussions of antigens, antibody molecules, response, tolerance, and 
competition of antigens and heredity. Other subjects fully considered include 
antibody formation, testing for miscellaneous antigen-antibody reactions, body 
sensitivity, anaphylaxis in animals and in man, tumors, blood transfusions, fetal 
and newborn Rh disease, and host-parasite interaction. The selected references 
at the end of the chapters are intended to lead the student to the work of 
numerous investigators whose contributions form the basis of this text. 

Washington Square 
LEA &X FEBIGR Philadelphia, Pa. 19106 

GREASELESS, MERCURY TOEPLER PUMPS VAN HESPEN MERCURY 
FLOAT VALVES New design offers advan- DIFFUSION PUMPS 

Utilizes a mercury sealed tages in cycling speed, Attains pressures of 10-6 
needle valve and depend- positive closure, space systems up to 5 liters voi- 
able float plungers to pre- saving and economy. 250, ume. C ompact and eco- 
vent valve failure and 500 and 1000 cc sizes. nomical. Available with 
leakage. 12 and 15 mm Relay control box avail- inverted boiler tube and 
sizes. able as accessory. heater. 

Write for Catalog S-60 
Write to Coleman Instruments .PER KI N-E LN/ ER 
Division of The Perkin-Elmer Corporation, 

;42 Madison Street, Mavwood, Illinois 60153_____ 

Circle No. 86 on Readers' Service Card 
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December 1968. Robert P. Wagner and 
Esther A. Eakin, Eds. Genetics Society 
of America, Austin, Texas, 1969. xvi + 
472 pp., illus. Paper, $5. Supplement to 
Genetics, vol. 61, No. 1. 

Official Services for Occupational Safety 
and Health. A meeting, Geneva, Novem- 
ber 1967. International Labour Office, 
Geneva, 1968. iv + 324 pp. Paper. Oc- 
cupational Safety and Health Series, No. 
13. 

Organic Chemistry for General Degree 
Students. Vol. 2, Aromatic Chemistry. P. 
W. G. Smith and A. R. Tatchell. Per- 
gamon, New York, 1969. viii + 296 pp., 
il!us. Cloth, $7; paper, $5.50. Common- 
wealth and International Library: Chem- 
istry Division. 

Organic Synthesis. Robert E. Ireland. 
Prentice-Hall, Englewood Cliffs, N.J. xii 
+ 148 pp., illus. Cloth, $6.95; paper, 
$3.95. Prentice Hall Foundations of Mod- 
em Organic Chemistry Series. 

Origin and Dest'ny of the Moral Spe- 
cies. Alexander Wilf. Barnes, Cranbury, 
N.J.; Yoseloff, London, 1969. 144 pp. 
$4.50. 

The Origins of Civilization. Carroll L. 
Riley. Southern Illinois University Press, 
Carbondale; Feffer and Simons, London, 
1969. xii + 244 pp., illus. $8.50. 

Papers Commemorating the Fift-eth An- 
niversary of the Dominion Astrophysical 
Observatory. Department of Energy, 
Mines and Resources, Victoria, British 
Columbia, Canada, 1968. ii + 98 pp., 
illus. Paper. Contributions from the Do- 
minion Astrophysical Observatory, No. 
130. Reprinted from the Journal of the 
Royal Astronomical Society of Canada, 
Vol. 62, No. 6, 1968. 

Parasites of Man and Animals in Ha- 
waii. Joseph E. Alicata. Karger, Basel, 
1969 (U.S. distributor, Phiebig, White 
Plains, N.Y.). x + 190 pp., illus. $9. 
Revised version of the 1964 edition of 
Parasitic Infections of Man and Animals 
in Hawaii. 

Part-Time, Summer and Volunteer Jobs 
for Jewish and Other Minority Group 
Youth. Daniel Sinick. S. Norman Fein- 
gold, Ed. B'nai B'rith Vocational Service, 
1640 Rhode Island Ave., NW, Washing- 
ton, D.C., 1969. 112 pp., illus. Paper, 
$2.50. 

Permanence/Durability of the Book- 
VI. Spot Testing for Unstable Modem 
Book and Record Papers. Barrow Re- 
search Laboratory, Richmond, Va., 1969. 
30 pp., illus. Paper. 

Photosynthesis. Eugene Rabinowitch and 
Govindjee. Wiley, New York, 1969. xiv 
+ 274 pp., illus. Cloth, $8.95; paper, 
$5.95. 

Physiology and Pathology of Adaptation 
Mechanisms. Neural-Neuroendocrine- 
Humoral. Edrs Bajusz and collaborators. 
Pergamon, New York, 1969. xvi + 584 
pp., illus. $20. International Series of 
Monographs in Pure and Applied Biol- 
ogy: Modern Trends in Physiological Sci- 
ences, vol. 27. 

Physique Statistique et Thermodynam- 
ique. Premier Cycle. Bernard Jancovici. 
Ediscience, Paris, 1969. xii + 184 pp., 
illus. 25.95 F. 

Policy-Making in American Govern- 
ment. Edward V. Schneier, Ed. Basic 
Books, New York, 1969. xviii + 366 pp. 
$10. 

SCIENCE, VOL. 166 



Politics, Personality, and Social Science 
in the Twentieth Century. Essays in Honor 
of Harold D. Lasswell. Arnold A. Rogow, 
Ed. University of Chicago Press, Chicago, 
1969. x + 458 pp. $11. 

Polyolefin Plastics. Theodore 0. J. Kres- 
ser. Van Nostrand Reinhold, New York, 
1969. xii + 180 pp., illus. $12.50. Van 
Nostrand Reinhold Plastics Applications 
Series. 

Population Genetics and Evolution. 
Lawrence E. Mettler and Thomas G. 
Gregg. Prentice-Hall, Englewood Cliffs, 
N.J., 1969. xii + 212 pp., illus. Cloth, 
$6.95; paper, $3.95. Prentice-Hall Foun- 
dations of Modern Genetics Series. 

Powell of the Colorado. William Culp 
Darrah. Princeton University Press, 
Princeton, N.J., 1969. xx + 430 pp. + 
plates. Cloth, $10; paper, $2.95. Reprint 
of the 1951 edition. 

Precis de Geologie. Tome 2. Rene Cop- 
pens and Andre Roubault. Presses Uni- 
versitaires de France, Paris, 1969. iv + 
pp. 257-582, illus. 35 F. Euclide: Intro- 
duction aux Etudes Scientifiques; Physique 
du Globe, Astronomie Physique et Sci- 
ences de la Terre. 

Proceedings of the 28th Arab Medical 
Congress. Beirut, 1960. Ministry of Sci- 
entific Research, U.A.R., 1963. vi + 312 
pp. + plates. Paper. 

Professional Perspective Drawing for 
Architects and Engineers. Friedrich W. 
Capelle. McGraw-Hill, New York, 1969. 
x + 166 pp., illus. $13.50. 

Progress in Mathematics. Vol. 4, Math- 
ematical Analysis. R. V. Gamkrelidze, Ed. 
Translated from the Russian edition 
(Moscow, 1967) by J. S. Wood. Plenum, 
New York, 1969. viii + 136 pp. $15. 

Propellants Manufacture, Hazards, and 
Testing. A symposium, Miami Beach, Fla., 
April 1967. Carl Boyars and Karl Klager, 
Chairmen. American Chemical Society, 
Washington, D.C., 1969. x + 398 pp., 
illus. $12. Advances in Chemistry Series, 
No. 88. 

Psychological Statistics. Quinn McNe- 
mar. Wiley, New York, ed. 4, 1969. x + 
534 pp., illus. $10.95. 

Pulmonary and Bronchial Vascular Sys- 
tems. Their Reactions under Controlled 
Conditions of Ventilation and Circulation. 
I. de Burgh Daly and Catherine Hebb. 
Williams and Wilkins, Baltimore, 1966. 
xvi + 432 pp., illus. $16.25. Monographs 
of the Physiological Society, No. 16. 

The Pulmonary Circulation and Inter- 
stitial Space. Proceedings of a symposium, 
Chicago, 31 August-2 September 1968. 
Alfred P. Fishman and Hans H. Hecht, 
Eds. University of Chicago Press, Chicago, 
1969. xiv + 434 pp., illus. $15. 

Quantum Electronics. V. M. Fain and 
Ya. I. Khanin. Translated from the Rus- 
sian edition (Moscow, 1965) by H. S. H. 
Massey. J. H. Sanders, Ed. Pergamon, 
New York, 1969. Vol. 1, Basic Theory 
(xx + 316 pp. $15.50). Vol. 2, Maser 
Amplifiers and Oscillators (xx + 312 pp. 
+ plates. $15.50. International Series of 
Monographs in Natural Philosophy, vols. 
13 and 14. 

Rarefied Gas Dynamics. Mikhail N. 
Kogan. Translated from the Russian edi- 
tion (Moscow, 1967). Leon Trilling, 
Transl. Ed. Plenum, New York, 1969. xii 
+ 516 pp., illus. $25. 

Rarefied Gas Dynamics. Proceedings of 
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ASK MATHESON: 

How gases are 
more effectively and 
safely controlled with 
our equipment. 

Spells and incantations will get you nowhere. But Matheson's free 
new catalog* shows equipment which enables you to utilize gases 
more effectively and safely. We match our equipment to individual 
gases. You'll find our equipment useful for pilot plant and industrial 
applications as well as lab installations. The Matheson Line includes 
hundreds of valves, regulators, flowmeters, filters, leak detectors 
plus many more items for gas systems. Here are two examples: 
Model 8 two stage regulator gives maximum control and long, 
trouble-free service. 
Model 3500 regulator is designed for gas chromatography systems. 
Extremely stable, stainless steel with minimal leakage (less than 
2 x 10 -' cc./sec. of helium or less than 1 cu. in. in 2600 years). 

*If you already have the complete Matheson General Catalog 
No. 27. just turn to the equipment" section. (All the Matheson 
Equipment is listed there.) If not, send for Matheson's 60 page 
"Equipment for Gas Systems catalog. 
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the sixth international symposium, Cam- 
bridge, Mass., July 1968. Vol. 1. Leon 
Trilling and Harold Y. Wachman, Eds. 
Academic Press, New York, 1969. xxviii 
+ 930 pp., illus. $22.50. Advances in Ap- 
plied Mechanics, Supp. 5. 

Redistribution Reactions in Chemistry. 
A conference, New York, June 1967. Kurt 
Moedritzer and William J. Considine, 
Conference Cochairmen. New York Acad- 
emy of Sciences, New York, 1969. Illus. 
Paper, $17. Annals of the New York 
Academy of Sciences, vol. 159, art. 1, 
pp. 1-334. 

Register of Current Scientific Research 
at South African Universities, 1968. Coun- 
cil for Scientific and Industrial Research, 
Pretoria, 1968. viii + 266 pp. Paper. 

Research in Science Education. 1948 
through 1952. J. Nathan Swift. Teachers 
College Press, Columbia University, New 
York, 1969. x + 194 pp. $6.95. Reviews 
of Research in Science Education. 

Respiratory Tract in Health and Dis- 
ease. A Review of Research Grants Sup- 
ported by the National Heart Institute, 
1949 to 1968. May Sherman. Elizabeth 
B. Ingram, Editorial Assistant. National 
Heart Institute, National Institutes of 
Health, Bethesda, Md., 1969. xvi + 576 
pp. Paper. 

Responsibilities of the Foreign Scholar 
to the Local Scholarly Community. Stud- 
ies of U.S. Research in Guatemala, Chile 
and Paraguay. Calvin P. Blair, Richard 
P. Schaedel, and James H. Street. Richard 
N. Adams, Ed. Council on Educational 
Cooperation with Latin America, Edu- 
cation and World Affairs, Washington, 
D.C., 1969. 112 pp. Paper. 

Rhenium Chemicals. Their Properties 
and Applications. William H. Davenport, 
Jon W. Spelman, and Howard J. Vaeth. 
Cleveland Refractory Metals, Solon, Ohio, 
1969. 80 pp., illus. Paper. 

Ring-Forming Polymerizations. Part A, 
Carbocyclic and Metallorganic Rings. 
Robert J. Cotter and Markus Matzner. 
Academic Press, New York, 1969. xxviii 
+ 396 pp., illus. $19.50. Organic Chem- 
istry, vol. 13. 

The Rodents of West Africa. D. R. 
Rosevear. Illustrated by Joanna Webb, 
Rita Parsons, Patricia Wolseley, and the 
author. Trustees of the British Museum 
(Natural History), London, 1969. xii + 
604 pp. + plates. ?12. Publication No. 
677. 

The Role of Learning in Psychotherapy. 
A Ciba Foundation Symposium, London, 
1968. Ruth Porter, Ed. Little, Brown, Bos- 
ton, 1968. xii + 340 pp., illus. $12. 

The Role of the Federal Government 
in Support of Research in Canadian Uni- 
versities. John B. Macdonald, L. P. Dugal, 
J. Stefan Dupre, J. B. Marshall, J. Gor- 
don Parr, Ernest Sirluck, and Erich Vogt. 
Science Council of Canada and the Can- 
ada Council, Ottawa, 1969 (available 
from the Queen's Printer, Ottawa). xxxii 
+ 364 pp., illus. Paper, $3. Special Study 
No. 7. 

Rural Sociology. Its Origin and Growth 
in the United States. Lowry Nelson. Uni- 
versity of Minnesota Press, Minneapolis, 
1969. x + 222 pp. $6.75. 

Second Conference on Catalytic Hydro. 
genation and Analogous Pressure Reac- 
tions. New York, June 1968. Joseph M. 
O'Connor, Ed. New York Academy of 
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Sciences, New York, 1969. Illus. Paper, 
$8.50. Annals of the New York Academy 
of Sciences, vol. 158, art. 2, pp. 439-588. 

Significant Liquid Structures. Henry 
Eyring and Mu Shik Jhon. Wiley, New 
York, 1969. x + 150 pp., illus. $9.95. 

Social Medicine in Eastern Europe. The 
Organization of Health Services and the 
Education of Medical Personnel in Czech- 
oslovakia, Hungary, and Poland. E. Rich- 
ard Weinerman, with the assistance of 
Shirley B. Weinerman. Harvard Univer- 
sity Press, Cambridge, Mass., 1969. xviii 
+ 204 pp., illus. $6.50. Commonwealth 
Fund Book. 

Solenoid Magnet Design. The Magnetic 
and Mechanical Aspects of Resistive and 
Superconducting Systems. D. Bruce Mont- 
gomery. Interscience (Wiley), New York, 
1969. xvi + 312 pp., illus. $13.95. 

Statistics in the Computer Age. J. M. 
Craddock. Elsevier, New York, 1969. x 
+ 214 pp., illus. $7. 

A Stereotaxic Brain Atlas of the Tree 
Shrew (Tupaia glis). J. Tigges and T. R. 
Shantha. Williams and Wilkins, Baltimore, 
1969. viii + 152 pp., illus. $16. 

The Structure and Relationship of the 
Paracanthopterygian Fishes. Donn Eric 
Rosen and Colin Patterson. American 
Museum of Natural History, New York, 
1969. Paper, $6. Bulletin of the Amer- 
ican Museum of Natural History, vol. 141, 
art. 3, pp 357-474 + plates. 

Studies in Invertebrate Behaviour. S. M. 
Evans. Heinemann, London; Hillary 
House, New York, 1968. viii + 112 pp., 
illus. $2.50. Scholarship Series in Biology. 

Survey of Lead and Zinc Mining and 
Smelting in Burma. General report pre- 
pared by the United Nations, New York, 
1966. iv + 68 pp., illus. Paper. U.N. 
Development Programme. 

Systematics of Dyssodia Cavanilles 
(Compositae: Tageteae). John L. Strother. 
University of California Press, Berkeley, 
1969. viii + 88 pp., illus. Paper, $3. 
University of California Publications in 
Botany, vol. 48. 

Techniques of Thin-Layer Chromatog- 
raphy in Amino Acid and Peptide Chem- 
istry. Gyorgy Pataki. Translated from the 
German edition (Berlin, 1966). Ann Arbor- 
Humphrey Science Publishers, Ann Arbor, 
Mich., ed. 2, 1969. xviii + 254 pp., illus. 
$18.75. 

Ten Books of Surgery. With the Maga- 
zine of the Instruments Necessary for It. 
Ambroise Pare. Translated from the 
French edition (1564) by Robert White 
Linker and Nathan Womack. University 
of Georgia Press, Athens, 1969. xvi + 
264 pp., illus. $10. 

Theoretical Acoustics. Philip M. Morse 
and K. Uno Ingard. McGraw-Hill, New 
York, 1968. xxii + 938 pp., illus. $23. 
International Series in Pure and Applied 
Physics. 

Theory and Research on the Causes of 
War. Dean G. Pruitt and Richard C. Sny- 
der, Eds. Prentice-Hall, Englewood Cliffs, 
N.J., 1969. xviii + 318 pp. Paper, $4.95. 

The Theory of Active Reflexes. An 
Analysis of Some Fundamental Mecha- 
nisms of Higher Nervous Activity. J. 
Knoll. Translated by S. Koch. Translation 
revised by P. Veghelyi. Hafner, New 
York; Akademiai Kiad6, Budapest, 1969. 
132 pp., illus. $8. 

Theory of Groups and Its Application 
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tures of the Bausch & Lomb/Shimadzu scale expansion on the T axis, and re- 
SPECTRONIC 270 IR Infrared Spectro- duced for report writing. There's a 5X 
photometer. An automatic grating- and- wavelength scale expansion and a 
filter interchange permits recording choice of four scanning speeds-10, 
absorption spectra continuously-with 20, 45, and 90 minutes. 
no scanning stop. A vernier gives I OX Performance is outstanding, too. Ex- 
readability over the paper, there's a eptionally high resolution-0.8 cm-- 
3 slit program for automatic opera- at 1000 cm1' (manually); ?0.5% T 
tion, and you can make manual ad- accuracy; 0.5% T reproducibility; and 

very low stray light. Care to compare? 
Write for our Catalog 39-6009, or in- 
sist on a demonstration. Analytical 
Systems Division, Bausch & Lomb, 

# - ~~~~~~~75923 Bausch Street, Rochester, New 
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to Physical Problems. S. Bhagavantam 
and T. Venkatarayudu. Academic Press, 
New York, 1969. xiv + 282 pp., illus. 
$6.50. 

Timo, Inmunicion y Alergia. Plutarco 
Naranjo. Universidad Central del Ecua- 
dor, Quito, 1969. 256 pp., illus. $5. 

Ultrasonics. Theory and Application. 
G. L. Gooberman. Hart, New York, 1969. 
xii + 212 pp., ills. $12. 

Understanding Thermodynamics. H. C. 
Van Ness. McGraw-Hill, New York, 1969. 
viii + 104 pp., illus. Cloth, $4.95; paper, 
$2.95. 

Universe, Earth, and Atom. The Story 
of Physics. Alan E. Nourse. Harper and 
Row, New York, 1969. xiv + 690 pp., 
ills. $10. 

Use of Chronic Irradiation in Mutation 
Breeding. A symposium, 1967. Institute of 
Radiation Breeding, Ministry of Agricul- 
ture and Forestry, Ohmiya-machi, Ibaraki- 
ken, Japan, 1967. xiv + 128 pp., illus. 
Paper. Gamma Field Symposia, No. 6. 

USSR Achievements in Space Research. 
(First Decade in Space, 1957-1967.) A. 
A. Blagonravov, Ed. Translated from the 
Russian edition (Moscow, 1968). Joint 
Publications Research Service, Department 
of Commerce, Washington, D.C., 1969 
(available as JPRS 47311 from Clearing- 
house for Federal Scientific and Technical 
Information, Springfield, Va.). ii + 615 
pp.. illus. Paper. $3. 

Vistas in Astronomy. Vol. 11. Arthur 
Beer, Ed. Pergamon, New York, 1969. 
viii + 276 pp., illus. $20. 

Water. Solutions to a Problem of Sup- 
ply and Demand. Michael Overman. Dou- 
bleday, Garden City, N.Y., 1969. 192 pp., 
illus. Cloth, $5.95; paper, $2.45. Double- 
day Science Series. 

Water Resources of the Joplin Area, 
Missouri. G. L. Feder, John Skelton, H. 
G. Jeffery, and E. J. Harvey. Missouri 
Geological Survey and Water Resources, 
Rolla, 1969. x + 98 pp., illus. + map. 
Paper. Water Resources Report 24. 

Water Resources Survey of the Chiriqui 
and Chico River Basins. General report 
prepared for the Government of Panama 
by the United Nations, New York, 1966. 
ii + 70 pp., illus. Paper. U.N. Develop- 
ment Programme. 

The Weather Business. Observation, 
Analysis, Forecasting, and Modification. 
Bruce W. Atkinson. Doubleday, Garden 
City, N.Y., 1969. 192 pp., illus. Cloth, 
$5.95; paper, $2.45. Doubleday Science 
Series. 

Weathering. K. M. Clayton, Ed. Else- 
vier, New York, 1969. viii + 304 pp., 
illus. $14.50. Geomorphology Texts, vol. 
2. 

Wildlife Management Techniques. Wild- 
life Techniques Manual Committee. 
Robert H. Giles, Jr., Ed. Illustrated by 
Larry Toschik. Wildlife Society, Wash- 
ington, D.C., ed. 3, 1969. viii + 624 pp. 
$10. 

Worldwide Directory of Mineral In- 
dustries Education and Research. Herbert 
Wbhlbier, Reinhard H. Wohlbier, Fried- 
rich H. Wohlbier, and Kurt Baston, Eds. 
Bert Schmucker, Staff Coordinator. Gulf, 
Houston, 1968. xii + 452 pp. $35. 

The Year Book of the National Insti- 
tute of Sciences of India 1969. National 
Institute of Sciences of India, New Delhi, 
1969. xvi + 312 pp. 15 R. 
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