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Germs
Leave

'Prints’

» DISEASE - CAUSING organisms
may soon be identified by the “finger-
prints” they leave behind, a team of
scientists at General Electric’s Electron-
ics Laboratory, Syracuse, N.Y., and
Cornell University, Ithaca, N.Y., be-
lieve.

The scientists examined 32 strains of
bacteria and measured the different
chemical molecules excreted in the life
process. Each strain left a distinct pat-
tern of “fingerprints” on a standard lab-
oratory chromatogram, enabling them
to tell one species from another and
to identify different strains within a
species.

The technique, which takes from 10
to 20 minutes once the sample is ready,
was devised by Dr. Martin Alexander,
a microbiologist at Cornell, and John
R. Gould, consulting chemist at the
Electronics Laboratory.

Dr. Robert T. O’Brien, consulting
microbiologist at the Laboratory, and
Dr. Yigal Henis of the Hebrew Uni-
versity, Rehovot, Israel, conducted re-
search in specific areas of the project.

“Detection and identification that
now takes days or weeks by classical
methods could be done in hours,” Mr.
Gould said. “For example, the diag-
nosis of pneumonia, which may require
weeks, could be reduced to a matter
of days or hours. The bacteria causing
tuberculosis or anthrax can only be
recognized as distinct from closely re-
lated species by time-consuming oper-
ations.”

Dr. Paul Bunn, professor of medi-
cine at the Upstate Medical Center,
Syracuse, said the technique would be
invaluable in tracking down infection
in a hospital. A doctor would be able
to rapidly identify and treat a disease-
causing bug.

GE scientists believe the technique
may lead to a reclassification of bac-
teria by metabolism. For the first time,
scientists have a hint as to what is going
on inside the microorganism.

The technique could also be coupled
to an automatic computer identifica-
tion system and applied to air and
water pollution monitoring equipment.

A standard laboratory chromato-
graph is used to separate and analyze
the metabolic products of each strain.

As the molecules pass through the
material in the instrument, they are
monitored as to quantity and transit
time, and recorded as a series of peaks
on a chromatogram.

The “fingerprint” consists of a series
of letters, each letter standing for a

metabolic product. “A” stands for
ethanol, “B” for diacetyl, “H” for
acetic and so forth. The pattern for
one strain of Bacillus licheniformis, for
example, is “FKNEC, abdghi.”

The order of the letters is determined
by the quantity of each chemical, which
varies with the different strains. A
small letter indicates only trace
amounts of that chemical.

Distinct “fingerprints” were obtained
for 32 samples, including 29 strains of

six species of Bacillus and individual
strains of Escherichia coli, Aerobacter
aerogenes and Pseudomonas aeru-
ginosa. The study was sponsored by
the U.S. Air Force Office of Scientific
Research.

Charles G. Schnorr, manager of the
chemical and biological section of the
Electronics Laboratory, told SCIENCE
SERVICE that the next step is to experi-
ment with mixed strains.

o Science News, 90:34 July 16, 1966

You should either
spend $800 on an electric calculator

or
buy this $89 German machine.

A full-fledged (movable carriage) calculator for less

Introducing the Multator-4
than the price of a common adding machine.

® A 3-lb., 15-0zs. portable master-
mind (Bx7x3%")

® Ten-digit keyboard — fifteen
digit read-out

@ Multiplies, divides, adds,
’ subtracts
® Extracts square roots
@ Provides automatic read-out of
negative balances

® Capable of automatic re-entry*
® Many other features found only

in the mostexpensive calculators
Completely guaranteed. All-steel construction
with Nylon (lifetime) gearing.

There are basically just two kinds of calculators that
make economic sense. If you can keep one of those
$800 electric machines whirring a good part of
every working day then anything less is no bargain.
But if you are a businessman, engineer, a shipping
clerk or plant foreman (who figures bids and such),
a doctor, storekeeper — anyone who spends even
30-minutes a day writing figures on paper — then
this last word from Germany can definitely save you
expensive time and costly mistakes, without making
2 major capital investment. The MULTATOR-4 not
only multiplies and divides at a brisk clip, but it can
perform tricks only a few of those very expensive
machines have been taught: such as automatic re-
entry® and read-out of negative balances (book-
keepers take note!). This compact wizard from
Hamburg naturally extracts square roots, but then,
quite a few of those expensive machines can do
that also.

For $89 you won't find the MULTATOR-4 any aero-
dynamic beauty that won some Industrial Design
Award at a Plastics Fair. It is purely and simply a
calculator—rugged and dependable; business-like,
with no frills. Even so, it has that respectable made-
to-work look that takes its form from its function.
But most important is what it does . . . how easily
it does it (how fast) . . . its handy size and weight
... and, the price! At $89, the MULTATOR-4 makes
sense to any bookkeeper, any billing clerk, (even
housewives with budgets to wrestie)—anyone who
now figures on paper. And if you were about to buy
an(other) $800 to $900 “behemoth’ or one of those
$100 to $200 hybrid compromises—don’t, until
you give this $89 machine a chance to prove itself
in action. One proving ground is the large office that
now has one expensive calculator at one central spot.
Now you can afford to put a MULTATOR-4 on the
desk of everyone who otherwise would get up once
or twice an hour to troop-to the one expensive
machine. Time and motion thus saved will quickly
pay for a number of MULTATOR-4’s. Our quantity
discounts will help too.
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Buy a calculator by mail? Sight Unseen? It may be
unorthodox, but it is the only way to buy the MUL-

TATOR-4, and to buy it for $89 Because we are the
only link between the manufacturer and you (the

exclusive importer/retailer), you save the usual

distributor/dealer /salesman markup. But in order to
sell the MULTATOR-4 sight unseen, there must be a

Guarantee that goes beyond any that you will find

dealers offering on other machines. To wit:

Our Guarantee: it's simple. You may return the
MULTATOR-4, for whatever reason (or for no
reason at all) within two weeks. After that, the
Guarantee covers material and workmanship for
a full year. Needless to say, we maintain a com-
plete spare part and repair service.
*What is automatic re-entry? To take a simple example,
suppose you want to figure 3x4x5x6. Except on the most
expensive calculators, you would have to remember and then
re-enter manually the results of the first two calculations
to reach the final answer. That's how mistakes happen. But
not with the MULTATOR-4. Re-entry is automatic, so the
whole calculation is performed in one continuous operation.
You memorize nothing. Re-enter nothing. The MULTATOR-4
does it all for you. Automatically.

SAVE TIME. AVOID ERRORS. ORDER THE MULTATOR-4
—————— FOR A TWO-WEEK TRIAL.——-—-———!

526 Washington St., San Fi California 94111 ]
Please send me the MULTATOR-4 by insured mail, subject 3
to the stated guarantee.

[ | enclose $89 plus $2.00 for postage and insurance.
(California Residents Add 49 Sales Tax)

[J Bill Diners’ Club Acct. #

[ Bill Amer. Expr. Acct.

ZIP

[OCheck here if you wish information on quantity discounts.
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