Notes

A Simple Automatic Pressure Regulator
By C. C. Corrin

One of the most satisfactory and convenient methods of obtaining con-
stant temperatures in the laboratory is to use as a bath the vapor of a liquid
boiling under a constant pressure. A pressure regulator is therefore neces-
sary for accurate work with this type of thermostat particularly if the de-
sired temperature corresponds to a vapor pressure much below one atmos-
phere. If the liquid is mercury, for example, a pressure change of 0.1 mm.
at 200° (17.3 mm. Hg) corresponds to a temperature change of 0.17°. At
350° (697.8 mm. Hg) a pressure variation of 0.1 mm. produces a change
of only 0.008°. The need of accurate pressure control at the lower pres-
sures is obvious.

The purpose of this note is to describe a simple pressure regulator which
has been found to be very satisfactory. It has been used particularly
for obtaining constant temperatures between 210 and 280° with the vapor
of boiling mercury! and would appear to the writer to possess certain ad-
vantages over some other regulators? which invariably involve the annoy-
ance of mechanically operated valves to vacuum or pressure.

The operation of the regulator is made obvious by the accompanying
diagram. The tube A connects with the space above the boiling mercury
and with a 20-liter stabilizing
volume the pressure changes in
which move the manometer M
to operate a relay R controlling
the nichrome heating coil C. To
set the apparatus in operation
the pressure in the system is
brought by means of tap B toa
value slightly less than that de-
sired and the amount of mercury
in the manometer is adjusted by
taps G and H until the surface
on the vacuum side is slightly
below the platinum point F.
The switch S is then closed, C heats, and when contact is made at F the re-
lay operates to break the heating circuit. The gas in D then cools, con-
tact at F is broken and the cycle is repeated. The amount of mercury in
M and the current in C should be adjusted to the rate of cooling of D so
that the times of ““make’ and ‘‘break’ are approximately equal. This
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Fig. 1.—Automatic pressure regulator.
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time should be long enough (several seconds) to prevent the manometer
from building up a periodic oscillation.

When in operation the movement of the mercury surface at F is too
small to be observed. Temperature measurements on a platinum ther-
mometer in the mercury vapor at about 200° indicated that the pressure
remained constant to well within 0.01 mm. while the temperature of the
stabilizing volume was varied some 5°. The maximum change in room
temperature that the heater can compensate for is, of course, dependent on
such factors as the coil dimensions, the power input and the fraction that
D is of the total volume. The fact that the control manometer is influenced
by changes in room temperature introduces a slight error which, in pre-
cision work, could be avoided by the use of a thermostat.

This simple regulator should prove to be useful in many cases where a
constant high or low pressure is required.

Other applications of an electrically heated wire in the construction of
autornatic laboratory devices will be discussed elsewhere.
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Adaptation of the Dimethylglyoxime-Benzidine Test for Cobalt to the
Usual Scheme of Qualitative Analysis

By ALFrRED W. ScoTT

A. Chiarothino® states that a solution containing cobalt when treated
with an alcoholic solution of dimethylglyoxime and benzidine gives an
orange-red color. It is further stated that this test must be carried out in
a neutral solution.

In nearly all schemes of qualitative analysis the cobalt and nickel pre-
cipitate, or the solution obtained from it, is divided into two parts in order
to run confirmatory tests for these two cations. The author thought that
if the dimethylglyoxime~benzidine test could be adapted to the usual
scheme of analysis it might be of advantage since all of the cobalt and nickel
precipitate could be used for each test. The following procedure, suitable
for use in the ordinary scheme of qualitative analysis, was found to give
satisfactory results even when the concentration of nickel was fifty times
that of cobalt. :

The precipitate of cobalt and nickel sulfides, after separation from the
rest of the group three precipitate, is dissolved in hydrochloric acid con-
taining a little nitric acid. The solution is filtered and the filtrate evapo-
rated practically to dryness. The residue is dissolved in a few cc. of water

containing 1 cc. of dilute acetic acid. To this solution is added 1 g. of solid
(1) A. Chiarothino, Indusiria Chimica, 8, 32 (1932).



