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charge. At the higher rates of cleavage which they
used, moreover, such behaviour may be more likely
than if the cleavage occurs as a nearly equilibrium
process. (This point has been brought out by Miss
Bailey?”.) The present experiments, of course, cannot
distinguish between a uniform distribution of potas-
sium ions and an array of small patches, and therefore
I am not able to evaluate the importance of this
contribution.

I am greatly indebted to Miss C. P. Rutkowski for
experimental assistance and to Dr. David Tabor for
interesting discussions.

GEORGE L. GAINES, JUN.

General Electric Research Laboratory,
Schenectady, New York.
Feb. 9.
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Material Transfer in Monomolecular
Layers of a Boundary Lubricant

Bailey and Courtney-Pratt! have studied the
shearing of monomolecular layers of calcium stearate
between flat mica sheets. They concluded that this
shearing in the boundary lubricant film, which may
afford almost perfect protection against wear, still
contributes significantly to sliding friction. The
processes which occur in the contact of such atomic-
ally flat surfaces protected by boundary films are
therefore of some interest. It has been shown that
mica surfaces brought into contact interchange the
exchangeable potassium ions on their surfaces
(preceding communication). This observation seems
to support the postulate that the adhesive force
between. mica surfaces is ionic in nature?. Rideal
and Tadayon?® observed transfer of stearic acid from
monolayers deposited on mica to other mica surfaces,
but the major portion of their work seems to have
been concerned with surface diffusion processes rather
than true contact transfer.

In this communication the results of some pre-
liminary measurements of area of true contact and
transfer of stearic acid from monolayers, as well as
migration of surface potassium ions through such
monolayers are reported. The methods of Bailey
and Courtney-Pratt! were used to measure contact
areas and the potassium ion transfer was detected
with potassium-42, as in the previous communication.
Potassium ion migration was observed from an ion-
exchanged mica surface® to a sheet of mica coated
with a monolayer of commercially pure stearic acid
{Armour ‘Neo-Fat 18’). Stearic acid transfer was
observed by measuring the activity transferred from
a mica surface coated with a monolayer of stearic acid
labelled with carbon-14 at the carboxyl group to an
untreated surface. In both types of experiments,
monolayer deposition was accomplished by the
Blodgett technique’, using a distilled water substrate
and a surface pressure of about 30 dynes/em. (oleic
acid piston oil). The stearic acid was spread from
hexane solution. The results of the transfer measure-
ments are recorded in Table 1.
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TRANSFER OF POTASSIUM-42 AND STEARIC ACID-“COOH
3 i BETWEEN MICA SURFACES
A. Potassium ion transfer in the presence of a stearic acid film

Vou. 183

Table 1.

Potassium-42

exchanged Contact Contacted Transferred
sheet, observed area sheet activity
(c./min./cm.?)* (cm.?) (c./min.) obs.* | (c./min./cm.?) ;
290 (10) 0-052 11-2 (2-8) 214
2 1,100 (15) 0-092 206 (18) 224
3 900 (10) 0002 17 (1:6) 850

(Samples 2 and 3 from a different 1ot of potassium-42 than sample 1.)
B. Stearic acid-*COOH transfer.

Monolayer-
coated sheet, Contact Contacted Transferred
observed area shee activity
(c./min./cm.?)*t (cm.?) (c./min. )obs (c./min.fcm.?)
1 313 (3-0) 0-093 6-2 (0-5) 67
2 — 0-0051 15 (1-1) 294
3 — 0-016 11 (1-0) 68
4 —_ 0018 2-0 (1-1) 111

* Counting standard deviations in parentheses. All counting-rates
corrected for background, counter resolving-time and decay, where
appropriate.

T Samples 1-3 were all coated from the same spread monolayer.
Sample 4 was a separate monolayer spread from the same solution.

It is apparent from Table 1 that these results
obtained are very crude and must be considered as
preliminary. It is, however, clear that some transfer
of both stearic acid and potassium ion does occur.
Whether transfer of potassium ions occurs here
through formation of a soap and migration of the
entire soap molecule cannot be decided on the basis
of the present results—radioactivity measurements
of higher precision (which would require reagents of
higher specific activity than were at hand in this
work) would be needed to decide this point. The
interesting differences in diffusion transfer of mono-
layers observed by Rideal and Tadayon make this
point of some interest in connexion with the pro-
cesses occurring in boundary lubricant layers. The
ability of molecules to move from monolayers on one
member of a sliding couple to the other member will
be important in the protection of the surfaces, and the
possibility of transferring metallic ions either through
the monolayer or in conjunction with overturning lub-
ricant molecules must be recognized.

I am indebted to Miss C. P. Rutkowski for assistance
with these experiments.

GEORGE L. GAINES, JUN.

General Electric Research Laboratory,

Schenectady, New York.
Feb. 9.
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A New Method of Integration Recording

TrE method now commonly used for recording
continuously and in real time the integral of an
instrument output signal requires the counting of pips
in the final record. It is therefore essentially digital
in nature. We have devised in our laboratory an
analogue method (patents applied for) that eliminates
counting and produces a new form of record, an
‘integram’, that appears to be particularly interesting
and useful for gas chromatography.

The general scheme of the method is shown in
Fig. 1. A conventional pen servo responsive to the
signal drives the pen across the chart in the usual
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