
DANGER! 
DO NOT STROP 

. . . that's right-when knives have been honed on the new 
automatic E & G Microtome Knife Sharpener-stropping will 
actually impair their super sharp edges! 

This instrument, the world's finest microtome knife sharp-
ener, was originally developed at  the University of California 
at  Los Angeles to meet the exacting requirements for ultra 
thin sectioning-but has proven itself even more efficient for 
routine sectioning. 

The new E 8: G Microtome Knife Sharpener, with its spe-
cial, high frequency vibration honing plate, and knife holcler 
which automatically turns, accommodates knives up to 183 
mm. in length. It is compact, sturdy and easy to clean, and is 
so automatic that it can be easily operated by your labora-
tory personnel. 

For further information on the unparalleled new automatic 
E & G Microtome Knife Sharpener, write to 

ERB & GRAY SCIENTIFIC 
854 S. F I C U E R O A  ST. LOS ANCELES 17, CAL IF .  

GLASS ABSORPTION 
CELLS made 

by KLETT 

Makers of Complete Electrophoresus Apparatus 

SCIENTIFIC APPARATUS 

Colorimeters -Nephelometers -Fluorimeters-
Bio-Calorimeters -Comparators-Glass Stand-

Klett Manufacturing Co. 
179 East 87 Street. New York. New York 

THE NEW RSCO 

AUTOMA TIC iirite /or 

FRACTION COLLECTOR Sulletin 1205-A 
or contact your 

authorized 
RSCo Dealer 

eecrh thetie qerit- / 
V E R S A T I L I T Y  

Metering by Volumetric Siphoning, Timing 
o r  Drop Counting 
Operation with mult iple columns o r  with 
s ingle  column and swive l  funnel  
24" and  15" diam Turntables  accommodating 
9 0  t o  500 t ubes  of 10  to  25  mm diam 

2 E L I A B I L I T Y  
Pos i t i ve  indexing sys tem 
Funnel  d r a in s  i n to  output  container a t  end  of run 
Automatic s t op  acce s so ry  turns off columns a t  end  of run 
Motor and  dr ive  mechanism sea l ed  aga ins t  moisture 
C a s t  aluminum b a s e  with rigidly a t tached  s t a i n l e s s  s t e e l  column support rods for a s su r ed  permanent al ignment 

S P A C E  E C O N O M Y  
Plug-in control  un i t s  for Timing and Drop Counting require no  added bench s p a c e  
To t a l  required bench s p a c e  24" x 34" with 24" Turntables ,  15" x 25" with 15" Turntables  

R e c o  d i v i s i o n  o f  

SPECIALTIES CO. 
2005 H O P K I N S  S T .  B E R K E L E Y  7, C A L I F .  

PRICES F R O M  $435.00 
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EQUIPMENT NEWS for easy alignment of electrodes. T h e  
electrodes can be replaced after cleaning 

T h e  information reported here is ob- rvithout readjustment. Thirty-nine ele-
tained from manufacturers and from lnents can be detected. (Fisher Scientific 
other sources considered to be reliable. co. ,  Dept. S665)
Science does not assume responsibility 
for the accuracy of the information. ~ 1 1  
inquiries concerningitems listed should rn IIIRROR G41\4NORIETCR,  manufactured 

be addressed to science,R~~~ 740, 11 b) Hilger and Il'atts Ltd., has sensitivity 
W .  42 St., New York 36, N.Y.  Include up to 2000 mm/,ua. T h e  scale image re-
the n a m e ( ~ )of the manufacturer(s)  and flected from the galvanometer moves be-
the department number(s). low a stationary index line. A darkened 

room is 1101 required for reading. Anti-.SPELTROSLOPE, for visual spectrochem- vibration support is pruvidcd within the 
ical analysis, features a ~olut ionexcita- instrume~lt. {Jarrell-Ash Co , Dept. 
tion chamber with nn indexing asselnblc S654) 

J O U R N A L  O F  G E N E R A L  CHEMISTRY-The most important journal. Theoretical and 
practical. Annual subscription, 12 issues, 3600 pages $170.00 

J O U R N A L  O F  A N A L Y T I C  CHEMISTRY-Top journal in this field. Organic and in-
organic. Annual subscription, 6 issues, 800 pages $80.00 

J O U R N A L  O F  APPLIED CHEMISTRY-Extensive applications in methods and equipment. 
Annual subscription, 12 issues, 2000 pages $95.00 

CHEMISTRY SECTIONS OF THE PROCEEDINGS OF THE 
ACADEMY OF SCIENCES, USSR (DBKLADY) 

D o k l a d y  conta ins  concise r epo r t s  of t h e  mos t  advanced  research .  
A n n u a l  subscr ip t ions ,  6 issues each. 

CHEMISTRY, 800 pages, $95.00 CHEMICAL TECHNOLOGY,  13 5 pages, $15.00 

AGROCHEMISTRY, 1 1  pages, $15.00 GEOCHEMISTRY, 110 pages, $15.00 
All these 4 units are sold as a complete unit  for $121.00 

PHYSICAL CHEMISTRY, 100 pages, $160.00 

C O L L O I D  JOURNAL-Physical chemistry of micro- and ultra-microheterogeneous systems 
and surface phenomena, and certain macromolecular compounds. Annual subscription, 6 issues, 
600 pages $80.00 

B U L L E T I N  O F  T H E  A C A D E M Y  O F  SCIENCES,  D I V I S I O N  O F  CHEMICAL SCI-
ENCES-Outstanding work by the leading members of the Academy. Ann. sub., 12 issues, 
1500 pages $150.00 

and SOVIET RESEARCH IN CATALYSIS, Chemistry Collection I11 
Cove r s  a l l  aspects  o f  catalysis,  se lec ted  f r o m  papers  i n  a l l  chemi s t ry  j ou rna l s  t r an s l a t ed  
b y  Consu l t an t s  B u r e a u  1949-1955. Sections m a y  be  pu rchased  s epa ra t e ly  a s  fo l lows:  

I. Theoretical and Sundry IV. Isomerization 
Associated Effects 262 pages $50.- Alkylation

IIa. General 230 pages 50.- Dehydration 2 i4  paqes $50.-
IIb. General 210 pages 50.- 1 $125,- V. Polymerization
IIc. General: Reduction-Oxida- Friedel-Crafts 

tion and Fischer-Tropsch 214 pages 50.- J Zeigler 128 pages 30.-
111. Hydrosenat~on

DehydToSenation The Collection, comprising 1,672 pages, 262I Crackinp 294 pages 50.- papers may be purchased as a unit  for  $200.00  / 1 
* Jonrnal snbscriptio~~rates quoted are f o r  1 9 5 7  
Consultants Bureau translations by bilillgual cllemists, eqrlally fall~iliarwith Rilssiall and the technical 
terminology. All material is translated completeh, clearly reproduced by the niultilith ~~rocess:illeludes 
all diagrammatic alld tabillar alaterial integral with the text; books are staple bouud. Tables of Coutents 
to journali and collectiorls on rvqoest: s~llglrjournal articles 111ay l)e piircl~ilsedse~~ilriitely. 

2 2 7  W E S T  1 7 t h  STREET,  N E W  Y Q R K  1 1 ,  N. Y . - U.S.A. I 
Te lephone  ALgonquln 5 0713  .C a b l e  Addre s s  CONBUREAU, NEW YORK 

CAPACITANCE. BRIDGE covers the range 
of capacitance from 0 to 120 pf in seven 
ranges. Accuracy is better than 0.2 pcr-
cent and within 0.01 ppf in the lo\\.est 
range. Dissipation factors from 0 to 1.05 
a t  a frequency of 1 kcy/sec can be meas-
ured in three ranges. Excitation genera-
tors and detectors are included in the 
instrument. (Electro I\4easurernents, Inc., 
Dept. S649) 

AU rORIATIL 1'RACTION COLLLCTOK COII-

sists of an  indexing mechanism, a turn-
table for holding the receiving tubes, 
and a volumetric siphon. Turntables arc 
available for collection of up to 500 frac-
tions in one run with fraction size rang-
ing from 1 to 100 ml. Drop counting or 
constant time control are interchange-
able. T h e  drop-counting unit may be 
preset for counts up to 400. T h e  constant 
timing unit is operative over a range 
from 18 sec to 120 min. (Research Spe-
cialties Co., Dept. S614) 

PLASTIL TUBIKG, relnforcecl with metal, 
will bend around a 5/16-in. d i an~e t r r  
spindle without reduction of internal 
i~orc .Si7es range from y8 to 1 in. in-
ternal diameter. Working temperature 
ranges from 170° to - 5OF and workinq 
pressure ranges from 100 to 200 l b / k 2  
The  tubing is resistant to gasoline, oils, 
and sea water and is self-extinguishing. 
Nt.\\agc International Tnc., Dept. S666) 

DIFFERENTIAL TKAK S170KRIEK f e a t u r c ~  
less than 2-mv null voltage. Displace-
ment range is ? 0.02 in. Output is linear 
within 0.1 percent. Input is 6.3 v a t  300 
cy/sec. T h e  transformer may be oper-
ated a t  any temperature to 400°F. Mi-
crometer threads on the case permit pre-
cise positioning. (Automatic Timing and 
Controls Co., Tnc., Uept. S655) 

CYTOANALYZER is designed to detect" 
abnormal cells by microscopically scan-
ning slides on which specimens from 
vaginal smears have been placed. T h e  
instrument is still in the experimental 
and testing stage. T h e  scanner examines 
the pertinent area of the smear ancl con-
verts optical signals into electrical sig-
nals that are fed to a computer. T h e  
computer applies certain rules to the 
signals, measures nuclear size and nu-
clear optical density of the cells, and 
dirtinguishes betlveen normal ancl sur-
pected cells. Scanning and simultaneous 
computation take less than 0.2 nisec. 
(Xational Tnrtitutes of Health, National 
Cancer Tnstitutr, Dept. S661) 

ULTRAVIOLET STREAK SPECTKOGRAPII 

provides a two-coordinate photographic 
record of ultraviolet spectrum versus 
time. T h e  spectral range is 3050 to 4350 
A. Time resolution is variable, with a 
lower limit of 0.1 !~scc. Linear disper-
sion on the fill11 i~ 45 X/nim, and spec-
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lorescence 
lids, also I 

,e for Bulle---

tral resolution is 0.7 A. A grating is used exist. Outputs are 6 v, adjustable to t5 
as the dispersing element. The spectrum percent at 0 to 5 amp, and 2 v, adjust-
formed is brought to focus on a drum able to t5 pencent at 0 to 100 ma. Rip-
camera by a six-element, fused-quartz ple and noise are 1 mv r.m.s. at 6 v and 
objective. The instrument will provide 0.5 mv r.m.s. at 2 v. Recovery time is 
trigger signals for initiation of events to 0.001 sec for 63-percent recovery. Line 
be studied. (Trope1Inc., Dept. S662) regulation for 105- to 125-v or 210- to 

250-v input is 0.01 percent. Load regula-
.RADIOACTIVITY SCANNER, for mapping tion is 0.05 percent for 6 v output and 
specific organs or locating neoplastic 5 percent for 2 v output. (American 
lesions, covers an area up to 40 by 32 Electronic Laboratories, Inc., Dept. 
cm. The record is in constant view dur- S672) 
ing operation. A background-erase cir-
cuit permits contrast improvement. .DIALYZING VESSEL for small quantities 
Either a standard scaler or a pulse- consists of two Pyrex parts with ground 
height analyzer and a highly collimated surfaces between which a membrane is 
detector are supplied. The equipment held. The compartment beneath the 
is mobile and narrow enough to pass membrane, which is 60 cms in volume, 
through doorways. (Nuclear Corporation is filled with buffer. The solution to be 
of America, Dept. S663) dialyzed is placed above the membrane. 

A solution volume of 1 ml can be dia-
9 SMOKE-POINT LAMP, for testing hydro- lyzed in 1 hr. (Kem Company, Dept. 
carbon fuels, is equipped with a cali- S664) 
brated chimney so that the smoke point, 
the maximum height (in millimeters) of .ALPHA-BETA SURVEY METER is transis-
the flame at which the fuel will bum torized, operating for 150 hr from two 
without smoking, can be read off di- standard 1.5-v D-size flashlight cells. 
rectly. (Central Scientific Co., Dept. Three sensitive ranges have maximum 
S677) values of 0.5, 5.0, and 50 mr/hr. The 

detecting element is a halogen-quenched 
UBA-RY "ELIMINATOR" is designed to tube with 1.4- to 2-mg/cm3 window. 
replace storage battery and floater com- (Universal Transistor Products Corp., 
binations for spectrometers and for other Dept. S669) 
applications in which severe stability, JOSHUA STERN 
low-noise, and transient requirements National Bureau of Standards 
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for th, fieldsof basic 
radiological 

DETECTOLAB DZ46 

~~~~~~~i~G~~~~ R~~ 
spectrum~~~~~d~~ 

Automatic single or repetitive scan 
Front panel selection of five scan-

ning speeds and l imits @ Automatic 
repetitive charting w i th  no mirror 
image. 

DETECTOLAB DZ4 

Coincidence Circuit 

Fastest commerciaU~-avatlable co-
incidence dreui t  (.01 p sec.) Capable
of measuring minute radiation samples

Reduces background 99% Operates
wi th  conventional gamma spectrometer. 

DEILCK)LAB DS8 

Precision Binary Scaler 
Less than 2 p sec. resolving time 
Positive or negative in ut Front 

y e 1  discrimination aduatment 
ightweight and compact for relay

rack mounting. 

Detectolab Instruments are 
prod~ctsof 

BORGWARNER CORPORATION 

3300 Newpor t  Blvd., Santa Ana, Calif. 

EXPO* Sales: BOW-warner Internatbnal. 
chicago, III. 

5 FOR METAL IONS? 
4-Quinoline Carboxaldehyde uranium 
Alizarin, Murexide calcium 

/ p-Bromomandelic acid zirconium 
1,l'-Dianthrimide 

Thioacetamide 

DO YOU NEED REAGENTS FOR 
FUNCTIONAL GROUP TESTING? 

2-Hydroxg.3-Naphthaldehpde Protein amino 

amino acids 
2,4,7 TrinitroRuorenone 

The Bnrden Company 

PH0T0V 0LT Line-Operated 
Multiplier FLUORESCENCE METER 

Mod. 540 

-
Q .-

L l - & @ &t 
High-sensitivity fo r  measurement o f  low concentrations 
(full-scale setting for 0.001 microgram quinine sulphate) 

Micro-fluorimetry w i th  l iquid volumes as l ow  as 1 m l  
Low blank reading, strict linearity o f  instrument response 
Universally applicable due t o  great variety of available fil-
ters, sample holders, adapters and other accessories 
Interference filters for high specificity of results and far 
determining spectral distribution o f  the fluorescent l ight  
High-sensitivity nephelometry for low degrees of turbidities 
Flr evaluation of  powders, pastes, slurries, and 
so or spot-tests on fi l ter paper without elution 

W r i t  t in $392 t o  

PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 

* 



gynecology, radiology and neuropsychiatry. It is particularly useful for 

FOR GENERAL administering small volumes of injectible drugs which are to be 
given over a period of time. 

APPLICATION 

livering small quantities of liquids a t  accurately con-
trolled rates. 

A threaded shaft, carrying a syringe holder and a 
SYRINGE RETRACTOR 

Sim~larto the Bird Syrlnge Driver. ICatalogue No. 71-04991, but is 
pusher, is mounted in place of the regular drum spindle designed for withdrawing samples of blood (or other liquids) at 
and rotated in  the same manner. Syringes are clamped in accurately controlled rates. 
place, or released by turning a single thumbscrew. The 71-04492-Syringe Retractor and Kymograph (less drum and drum 
unit is designed to be attached to, and driven by, our shaft1 and without syringe. 

Bird Kymograph + L ~ ~ - ~ ~ ~ .This propeller may be used 
71-04991-Syringe Retractor, complete with change-gears. 

with equal facility on our older model (four-speed kymo-

IPERSONNEL P L A C E M E N T P I  

VENEZUELAN INSTITUTE 
FOR NEUROLOGY AND 

BRAIN RESEARCH 
CARACAS, VENEZUELA 

invites applications for the position of 
Scientific Director of Reactor Operations 

Candidates should have a degree in 
one of the  physics1 sciences o r  engi-
neering and experience i n  the  opera-
tion of nuclear reactors and in  the  
direction of research activities relating 
to the  use of reactors and associated 
equipment. 

For  further details regarding terms of 
employment, salary, l i v h g  conditfonei, 
etc., candidates should submit detailed 
applications to 

W. H. Zinn 
General Nuclear Engineering Corporation 

P.O. Box 245, Dunedin, Florida 

N E W  W O R L D - W I D E  . G R A D U A T E  
AWARD DIRECTORY. Flrst compilation 
ever prepared for American scientists teachers 
and l~brariansto subsidize their edu&tion and 
research in over 350 universities in 45 states, 30 
foreign lands. Stipends $200-$10,000. Complete
information. Pre-publication price before 15 
Nov. 1957 $1.50. Regular price $2. CRU-
SADE, s~ I . ,Box 99, Station G, )Brooklyn 22 
N.Y. 1014, 11, 18, 26; ii/i 
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A special pre-publication offer to "scientists, painters, 

poets, philosophers, engineers, businessmen, 

teachers, tinkersv* and others-on the five new 

SCIENTIFIC AMERICAN books 
The brilliantly-acclaimecl new series in which the world's lead-

These are the 5 nero ing scientists, writing in clear, non-technical language, report 

SCIENTIFIC to the Iay~nan(and to their colleagues in other fields) news of 

AMERICAN the latest investigations on the frontiers of science. 

books 

TIIE PLANET EARTH. Required 
rea(ling in this I n t e r n a t i ~ ~ n a lGeophysi-
cal Year. This  bonk ignores the  thin 
film of ever-changing animal and plant 
life on  the Ear th :  i t  considers the  forres, 
tides. and currents  that  s t i r  our  planet'= 
rore, rrust. orean.. and atmocpliere. 
176 pagei. Illustrated. 

LIVES IN SCIENCE. Here the reailqr 
will meet two or  three authentic giants. 
a hero or two, a *aint and a rascal, 
sunny men of action, sour recluses. anti 
a rnllectinn of errentrics. prodigie.; and 
sa~ges.Earh  man made his  rontributinn 
to the 400-year history of srience. 288 
pageq. Illustrated. 

THE NEW CHEMISTRY. Current  a r -
tivity in the n rw chemistrie< of high 
speeds and temperatures, of "notlaw 
l~art icles"and "free radicals." and rare 
earths, and of eaqui>itely sensitive analy-
ses that  de t r r t  a n  atom or  two at a time. 
241 pages. Illustrated. 

PLANT LIFE. Plants  furnish us with 
cheap and inva1ual)le laboratory iub-
jerts for  studying growth and form, 
genetic- and evolution and the  under-
lying chemistry of life -with i ts  rev,,. 
lutionary impact upon agrirul ture and 
human nutrition. 2.56 page*. 1llustr;ated. 

THE UNIVERSE. How the  two ron-
tending s ~ l i o o l i r~ f  modern rosmology 
(one  of which believe. that  the universe 
is expanding) a r e  putt ing their theorieu 
to the test of observation. 160 pages. 
Illustrated in gravure. 

And here nrr the  first 5 
SCIENTIFICANERIC~T110oKs 

(more than 40,000 of each 
already sold) 

AUTOMATIC CONTROL. About the 
mechanical "nervous system*" that  make 
machines and  factories regulate tliem-
srlve.;. 

SIMON AND SCHUSTERwill shortly publish 
five new paperback books in the first sci-

ence library of its kind. They are briefly 
described in the panel. Each book, superbly 
written, edited, and illustrated, gives a com. 
prehensive view of new discoveries and con-
clrlsions in one major field of science. 

Each hook derives from articles that have 
appeared in Scientific American Ifagazine -
the century-old periodical which, 10 years ago 
was, in the words of the flew York Times 
"miraculously transformed by new hands 
into one of the most remarkable ventures in 
the history of scientific publication. Its roster 
of contribrltors reads like a Who's Who of 
contemporary science." The New Yorker has 
called it "without much doubt our most sat-
isfactory link between the general public and 
the 1al)oratory." 

Hoto a publishing exper iment  
became a n  instant success 

The first 5 SCIE~TIFICA~IERICAYBOOKS 
were published last year. 

They were an instant success. Over 40,000 
copies of each have already been sold. 

The Tinzes calls the series "a stimulating 
srnlrce of information and reflection" for the 
reader who is "cnriorls to learn ahout himself 
and the world he lives in." 

The Bnlletin of the Atomic Scientists 
wrote: 'LThey are of interest not only to the 
non-scientist but to the professional who 
wishes to be au courant with the latest de-
velopments outside his specialization. One 
hopes Scientific An~ericanwill he encouragetl 
to expand its coverage with more books of 
thi< quality." 

And here are typical reactions from read-
ers: New Orleans: "It almost literally opened 
a new world for me. I'm a sociologi~tand 

knew nothing about any of the physical sci-
. . .ences. Intelligible, exciting." A New York 

reader praises the attractive format - additlg 
"but I would read this kind of writing on 
wrapping paper." 

To these thousands of readers - as wt.11 as 
to thousands more who are about to disrojer
SCIENTIFICAMERICANBOOKS for the firat time, 
we are happy to present the fi\e new l~ooks 
in the second series. 

A special pre-publicatiori o f f e r  

The new titles, described in the panel. will 
soon he off press. They are handsomely 
printed, and illustrated, bound in .trong paper 
covers. A large first printing enables to 
price these books (size 556 x 8; 160 to 288 
pages) at only $1.45 each. 

Readers who order the complete set of file, 
now, will be billed at only 36 - a savlnp of 
$1.25 on the f i ~ ehook.. 

SEND NO MONEY 
E m m i n e  f o r  3 roeeks, f ree  

You need send no money with the reser-
vation form. But do mail it today. The books 
will be sent to yo11 as soon as possible. Exam-
ine them, read them, enjoy them for 21 days. 

The publisliers believe it is no overstate-
ment to say that these books - in addition to 
Iwing basic equipment for scientists, engi-
neers, businessmen concerned with new scien-
tific developments, teachers, and young people 
contemplating careers in science or engineer-
ing - contain important and faxinatinp news 
for just about every literate inhahitant of our 
small but fascinating planet. 

If you are not delighted with them. send 
them back and pay nothing. Otherwise we 
will hill yo11 at only 36 plus a few cents post-
age. SISION4 Y D  SCHCSTER, Publishers. Dept. 
107, 630 Fifth Avenue. (Company and Insti-
tutional inquiries invited.) 

ATOMIC POWER. The  peace-loving 

THE NEW ASTRONOMY. Tlie b i r t l ~  
and death of stars, red giants and blue 
dwarfs, double *tars and ~ o l ; ~ rsyqtems, 

clusters, e r ran t  comets, i n t e r  
<tellar dust, galaxies. 

THE PHYSICS AND CHEMISTRY as payment in full.[7 please ALSO send tile FIRST s e t  of 3 SCI'XTIF~C I 
A N E R I C ~ YnOoKS for 21 days' F R E E  examination. If 

I keep them. ynu will hi l l  me at  the  special price o f  n6.00 I 
270 pages. Illustrated. plus a few rent* po-tage a <  payment in full. I 
A TWENTIETH CENTURY BESTI- .Kame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
ARY. A new look a t  the behavior of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .animals, from the  language nf the  bee Addrrr- I 
to ruriosity in monkeys. 210 pages. 11-



Featured in the program on cosmic-ray research is this classic scientific photograph of positron 
tracks taken by Dr. Carl 1). Anderson in 1932. Photograph courtesy of The Physical Review. 

"The Strange Case of the 

COSMIC RAYS" 
"The Strange Case of the Cosnlic Rays" 

is the third program in the Bell Telephone 
System's new TV Science Series. 

The two earlier programs-"Our Mr. Sun" 
and "Hemo the Magnificent" -were widely 
acclaimed by educators, scientists and the 
general public. 

Scientific accuracy is assured by a Scientific 
Advisory Board and distinguished advisors, 

including Dr. Carl D. Anderson, Dr. Bruno 
Rossi and Dr. Marcel Schein. ' f ie program 
was produced and directed by Academy- 
Award-winning director Frank Capra. 

Everyone associated with the sciences will 
find "The Strange Case of the Cosmic Rays" 
of unusual interest. Don't nliss it-and re- 
mind your colleagues to see it on Friday, 
October 25. 

In color and black and white on the NBC-TV network, Friday, October 
25, 9-10 P.M., E.D.T. Please check your local listing for time and station. 

Sponsored by BELL TELEPHONE SYSTEM 


