tionary block with a pointer on the ring; it might also be
advantageous to put the tangents of the angles on the
block so that the slopes could be .determined directly.

Reference
1. LaTsHAwW, MAX. J. Amer. chem. Soc., 1925, 19, 793.

Slide Rule Calculations of
Radioactive Decay!

HAroLD P. KNAUSS

Central Research Laboratory,
Monsanto Chemical Company, Dayton, Ohio

The decay of a radioactive substance is deseribed by
the equation
N =Nge-At,
in which N is the number of particles remaining at the
time, t; N, the initial number of particles; and A, the
decay constant, or fraction of the number present disinte-
grating per unit time. The time may be expressed in any
desired units if the corresponding reciprocal unit is under-
stood for the deeay constant. An alternative form of the
equation is
N=N,-10-Mt,
in which )’ =0.4343). The .time interval, T, during
which the activity decreases to half of its original
value is called the half-life. Since AT;=0.69315 and
MT;=0.30103, any of the three quantities T, A, and
» may be used to characterize a particular radioactive
species.

Calculations involving this equation may be carried out

to any desired precision with the aid of tables of loga-
rithms. For a material of known half-life which is used
frequently, it is convenient to prepare a logarithmie plot
of activity against time on a linear scale. The decay
curve is a straight line passing through the points
N/No=1 at t=0 and N/N,=0.5 at t=T;. If the pre-
cision of values obtainable from the chart is inadequate,
a table may be computed showing the fraction remain-
ing at convenient time intervals.

The purpose of this note is to call attention to the ease
with which decay calculations may be made with an ordi-
nary slide rule. For example, to find N/N,, the frac-
tion of a preparation of a given half-life remaining after
time t, one may proceed as follows: Use the rule in the
usual way to divide 0.301 by the half-life and multiply
by the time, to obtain M\’t. Set the mantissa of this
logarithm on the L-scale opposite the index of the C-seale
(or D-scale, depending on the style of rule) and read
N/N, on the C-scale (or D-scale) opposite the index of
the L-scale. If A/t is greater than 1 (i.e. t > 3.32 Ty),
the characteristic is greater than zero, and the reading
on the C-scale (or D-scale) is divided by the power of
10 called for by the characteristic. Note that it is neces-
sary to remember only the half-life and the common

1This work was supported by Contract No. AT-33-1-GEN-53
with the Atomic Energy Commission.
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logarithm of 2, namely, 0.301. The precision depends
on the dimensions of the slide rule; i.e. three significant
figures are obtained with a 10” rule.

On a log-log rule, a single setting of the slide serves
to obtain the fraction remaining as a funection of time.
Simply set the half-life on the B-scale opposite 0.5 on
the LLOO-scale, then read off N/N, on the LLOO-scale
opposite any ‘desired t on the B-scale. With the same
setting, the LLO-scale gives values of N/N, for values
of time equal to 0.01 of those read on the B-scale. Since
the B-scale has two halves, care must be used to inter-
pret the position of the decimal point consistent with
that implied in the half-life setting. In this case, the
fraction remaining after a time which is short in com-
parison with the half-life can be read on the LLO-scale
to a surprising number of significant figures. For long
time intervals, the first method gives betfer precision.

The reader will recognize that other types of problems
involving a radioactive emitter with a single-valued half-
life can be handled with the slide rule by methods similar
to those illustrated in the examples given above.

Faster. Sharpening of Microtome Knives
by the Use of Alumina-Dreft
Suspension

HENRY SUGIURA

Department of Anatomy,
Temple University School of Medicine

Tt has been found that microtome knives are sharpened

_very quickly and effectively on a Fanz microtome knife

sharpener by using a grinding compound composed of the
following: Aluminal #8, 5 gm; Alumina #9, 3 gm;
Dreft,2 5 gm; and distilled water, 200 cc. (The amounts
are approximations.)

In the sharpening procedure about 20 cc of well-shaken
Alumina-Dreft suspension is poured on the glass plate of
the knife sharpener at the beginning and replenished as
needed. It has been found that it is best to make up a
fresh suspension before each grinding. session, and an
absolutely smooth glass plate is important.

For a simple touching up of the blade edge, about 2
min on each side, followed by several few-second periods
on each side, will be all that is necessary to give a fine,
straight, polished edge.

If the edge is badly nicked, correspondingly longer
time will be required to obtain a suitable cutting edge.
In this case, a total time of about 30 min (depending on
the hardness of the knife steel) may be required, alter-
nating sides at approximately 5-min intervals and check-
ing the edge frequently under the medium-power objec-
tive of a microscope.. The edge should be finished as
described in the preceding paragraph.

1Linde Alumina, Arthur H. Thomas Company, Philadel-

phia.
2 Manufactured by Procter.and Gamble; available at the

corner grocery.
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