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TO MEMBERS:

CONFIDENTIAL
(Not For Publication Or Distribution)

¥ithin recent months there have appeared in various newspsapers and trade
journals certain articles describing briefly a new additive known as "PD"
combustion catalyst. This catalyst, according to these reports, when used in
connection with regular gasoline was capable of improving the combustion
characteristics of the gasoline considerably. Other benefits claimed are engine
cleaniiness and more miles per gallon of fuel in the consuming vehicle. These
nevws articles also referred to the satisfactory use of "PD" compound in fuel oils.

Because of the industry's interest in both of the above fields, we submit
the following information: '

YPD" conbustion catalyst is manufactured by the Motor Chemical Corporation,
840 North Michigan Avenue, Chiczgo, Illinois. Its directorship consists of the
following persons:

C. L. Wallace, President
W. W. Whitnell, Secretary-Treasurer (Secretary-Treasurer, Nat:.onal
Cyllnder Gas Gompany)
Waldo Logan
_ Charles Haines (Pre61dent Natlonal Cylinder Gas Company)
James Dunham (Executive Vice President, National Cylinder Gas
"~ Company)
Welter Hallanan (President, Plymouth 0il Company)
William Huston (President, Republic 0il & Refining Company)
Dean D. Francis (Dlrector, Borg-¥Warner Corporation

upD® COMBUSTION CATALYST

Description

T "PDH 1132-B is a compound of metals having as its principal effective agents
the metals cobalt 'and chromium. It comprises 80% cobaltic acetylacetonate and
20% chromic acelylacetonate. In this form it is a powder that is soluble in
gasoline. The amount of powder recuired to treat one gzllon of fuel is so small
that, for convenience, a concentrated solution is available for sale. This
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is rerorted ag apvroximetely $£6.0C per gallon. The recomuended quantity of
sclution is 2.C cc's per gzllon of fuel oil. For gasoline, 4 cel's per gallon is
recommended., "PD" is said to be non-toxic. Motor Chemiczl Corporation cleims
thet "PDY does not affect the fuel chemicezlly and may be clessed as inert to the
point of combustion. During combustion the metzl compounds are converted to
cobalt and chromium oxides vhich are recognized catslysts. In nminute form these
oxicdes deposit on the walls of combustion chambers. Cobzlt oxice functions by
decomposing peroxides in the unburned portion of the fuel. Chromic oxide promotes
the cetalytic sctivity of the cobalt oxicde and accelerates comrletion of the
combustion cycle.
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The. numerous patents which include "PD" 1132-B cover many metels. The
conception &nd invention of "PD" originated in a sperk plug wire. Beginning in
1918 in Chicago, Willerd E. Lyons developed end for twelve years monufezciured the
"Lynamite" sperk plug. This plug maintained its market by reason of "firing
through ¢il" &s a result of a patented auxilisry gap in the hezd of the plug.

In 19320 friends of Mr. Lyons begsn, experimentally, the cracking of crude oil
by & salledium metal catalyst. The dehydrogenation and oxicdaticn zctivity of
pallzdium on hesvy hydroccrbon vapors appezled to Mr. Lyons ¢s s veluable function
to be embodied in a spark plug electrode wire. Mr. Lyons secured patent rights
for this functioen.

Subsequently, F. W. Lewis, G. E. Hendricks and W. E. Lyons formed the
Hendricks Research Corporation to develop this new spark plug and scon thereafter
its activity wes affiliated with the Leo Corporation. Thomss H. Dee and Company,
Chiczgo, provided nickel wire covered with & thin palledium sleeve. Palledium
srark plugs were built and tested. Tests showed an improvement in combustion
efficiency of the fuel and absence of carbon deposits on insulztor znd electrodes
due to the cracking, dehydrogenation and oxidation activity of the palledium
catalyst on oil normally accumuleting and carbonizing.

The next step wes logical. If the small surface of palladium wire was so
importent, why not try to put palladium in the fuel and thus sprezd its activity
throughout the entire charge. Chemists of Hendricks Research Corporztion were put
to work on the problem and the result was Palladium Di-Ethyl Sulphicde, scluble
in gasoline. Dynemometer and rosd tests of the new fuel surpassed expectations.
From then on all activity of the Leo Corporation was directed toward motor fuel
development. Chief drawbacks were cost and a limited supply of palladiunm.

Believing that the clue might be in the known fact that palledium functioned
as a dehydrogenation catalyst, Mr. Lyons searched for other eand cheaper substitutes.
Among others, organic compounds of cobalt end nickel were made and tested. They
proved not only cheasper but more effective than paslledium beczuse the deposits of
cobalt and nickel oxicdes in the combustion chamber provided values beyond the
power of palledium. However, the goel was not yet reached. It was foun@ that the
cobalt-nickel combination was commercislly effective only in gasoline which did
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not contain teira-eihyl l:zzd. This necessiteted continued regearch. Finally in
1941 the sclution errived. It was discovered thet chromium, although not possess- '
ing =ny functicn of its own, acted as a promoter catazlyst, incressed the catelytic
activity of cobzlt and that the tvio metels in combinsation were fully operatlve in
leaded as well zgs unlezded gzsolines.

(

Patents

atent structure began with the filing of zpplications in the years 1935
nd hzve been progressively followed since that time through Mr. Lyons ;
ccistes of the firm of Charles W. Hills, Patent Attorneys, Chicago, 1
Illlnoi The patents were zllowed beginning in 1937 through 1940. The patents ‘
ecover the use of 35 metels, some of which are claimed to have anti-knock properties
and some pro-knock cualitiez, the laitter being essentisl in Diezel fuels. The E
patente elso cover the process of manufecture as well as the concentration of
metals by weight in fuels. :
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