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PHYSICS TEACHING NOTES
THE PRODUCTION OF LIQUID OXYGEN AS A LECTURE TABLE
DEMONSTRATION
A

(round bottom) is prepared with a stem
cm. in diameter and 20 cm. long. At the lower end is fused
a small Dewar flask of about 4 cc. capacity.
The liter flask with its
stem is evacuated and filled to a pressure of 2.5 atmospheres with tank
oxygen and sealed off. To produce liquid oxygen it is only necessary
to submerge the stem with its small Dewar flask in liquid air.
Almost
immediately the gaseous oxygen will begin to condense in the cooled
stem and trickle down into the small Dewar flask. After about one
minute the stem is removed from the liquid air and it will be noticed
that 2 or 3 cc. of liquid oxygen will have collected in the Dewar flask.
The cold parts will soon be covered with frost. This may be removed
by dipping the Dewar in a beaker of water for a few moments. The
liquid oxygen is now visible and may be studied at leisure.
It will last
for a half hour or more.
The following simple calculation may be made: Volume of bulb
and stem
1150 cc. This volume was filled with
until the manometer read 96 cm.
170 cm. Therefore,
Hence total pressure
96 + 74
2600 cc. The manomthe equivalent volume
1150 X 2.3 atmospheres
eter reading fell to 30 cm. when the stem cooled to the temperature of
180° C.
liquid air, i. e., to
Hence the volume liquefied
about

one-liter florence flask

3

=

=

=
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140

= 2600 X

= 2100cc.
170

=

Now

the density of liquid oxygen
.92, and that of the gas oxygen
Therefore, the volume of oxygen at N. P. T. required to pro643 cc. Hence the volume of liquid
duce 1 cc. of liquid is .92/. 00142
oxygen that the apparatus should yield when the stem is cooled to the

=

.00142.

=

temperature of liquid air

is

2100
643

Chas. T. Knipp, University of
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Illinois.

TO SHOW THAT
CATHODE RAYS LEAVE THE CATHODE NORMALLY

NEW LECTURE TABLE DEMONSTRATION
Ample proof

is

at

hand experimentally and otherwise that cathode

in a discharge tube leave the surface normally, and additional proof seems unnecessary.
The following experiment is so simple and striking, yet on close
observation is just what one would expect, that I venture a brief de-

rays

(electrons in motion)

scription of
glass.

it.

The apparatus may be blown by anyone handy with

A
One of the
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electrodes in an ordinary discharge tube

of a metallic cylinder (an
4 cm. long).

Rotary Accessory

Around

aluminum tube about

is in

the form

2 cm. in diameter

and

this at equal intervals is placed single turns of,

say, No. 20 nickel wire.
The tube is now evacuated, primed with helium to make the cathode rays the more visible, and sealed off at a
pressure giving a Crookes dark space of about 2 cm. and the cathode
rays extending to the walls of the discharge tube. If now a discharge
is passed through the tube with this electrode cathode the effect of
The rays fill the space
the normality of the rays is at once visible.
out from the cylindrical cathode over its entire length, except where
the single turns of wire are located.
Each wire casts a shadow, yet
the wire itself is a conductor!
The explanation, obviously, is that the
rays are radiated from the wire perpendicular to its surface.

Chas. T. Knipp, University of

Illinois.

A ROTATOR ACCESSORY FOR SHOWING BY ANALOGY THE
APPARENT DEFLECTION OF A PROJECTILE DUE
TO THE ROTATION OF THE EARTH
ON ITS AXIS
The following described rotator accessory may be used to demontoward the east in

strate the fact that a projectile fired, for example,

the northern hemisphere

made out

seems to veer

to

the right.

A

small "bean

wooden plunger was fastened on
a rotator disc having a diameter of about 44 centimeters. The plunger
of the gun was driven by a rubber band fitted to it.
The gun was
about 3 centimeters long. At a distance of 25 centimeters from the
gun and at right angles to its bore a metal target was fixed in position on the rotator disc.
Just back of this target a second target was
mounted on a supporting stand. The target on the rotating disc was
so placed that when the disc was stationary the bullet would just hit
However, when the disc was rotated one revoluthe outer edge of it.
shooter"

of a spool and a

Stationary
Target
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