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The object of this invention is to provide fluid 
glycerine compositions which are substantially 
20n-corrosive with respect to metals during rela 
tively long periods of usage. 
The composition of this invention is useful un 

der many conditions, but is particularly useful in 
those glycerine compositions which are employed 
in the cooling systems of the conventional inter 
nal Cornbustion engines, as cooling media, and 
freezing point depressants. 

In the cooling system of the COInventional inter 
8 Combustion engine of the liquid cooled type, 

- Several different metals are commonly exposed 
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to contact with the cooling medium employed, 
for example: iron in the engine itself, and copper 
or brass and solder in the radiator. It is a matter 
of common observation that Water or aqueous 
compositions in an automobile circulating system 
almost invariably carry in suspension large quan 
tities of rust if they have been in use for more 
than an extremely short period of time. This 
ust results from the corrosion of iron parts of 

the Cooling systerns, and the extent of this cor 
rosion is dependent upon many factors, impor 
t&nt among which are time of usage, temperature 
of usage, and degree of aeration of the cooling 
liquid. While the principal corrosive effect is 
On the iron and While this may result eventually 
in clogged radiator passages with consequent 
overheating of the engine because of restricted 
cooling area, it is to be understood that under cer 
tain conditions other metals of the cooling sys 
ten are also corroded. Corrosion of other metals, 
Such as, for example, the metallic elements of 
the radiator, is probably likely to result in more 
serious damage than the corrosion of iron which 
ordinarily occurs. w 

his corrosion of the metallic elements of a 
cooling system which ordinarily occurs with wa 
ter or aqueous compositions, such as, for exam 
ple, anti-freezing solutions, is undesirable for 
obvious reasons, and there have been many at 
terpts to prevent or inhibit these corrosive proc 
esses. It is known that the corrosion of iron may 
be greatly reduced or completely prevented by 
chaintaining a condition of slight alkalinity in 
the circulating liquid, but this results in corro 
sion of other metals of the cooling system, such 
as soldier, and islikely to lead to more serious con 
sequences than the corrosion of iron which ordi 
in sity occurs. It will be obvious, therefore, that 
a wholly satisfactory cooling system liquid must 
give substantially complete protection against 
corrosion to all metals occurring in the System 
during long periods of operation, and it is an ob 

(CE. 252-5) 
ject of the present invention to provide such an 
anticOrrosion, anti-freeze solution. 
The COmposition of my invention is particular 

ly suited for use in the cooling systems of auto 
motive vehicles, having conventional internal 
combustion engines of the liquid cooled type, both 
because of its anti-corrosion and anti-freeze 
properties. However, because my glycerine com 
positions also have boiling points above that of 
Water and extending Substantially up to the boil 
ing point of pure glycerine, viz., 290 degrees C., 
they are adaptable for use as cooling media in 
the cooling systems of internal combustion en 
gines operating at cooling system temperatures 
above that of the boiling point of water, toward 
which design there is increasing trend at the pres 
ent time, particularly in aircraft engines of the 
liquid-cooled type. It is a further object of this 
invention to provide an anti-corrosion, anti 
freeze solution having a boiling point above that 
of Water. 

Glycerine or glycerine solutions are commonly 
&mployed as the actuating liquid in hydraulic 
equipment, Such as, for example, hydraulic presses 
and hydraulic shock absorbers. While the condi 
tions of usage as regards corrosive action are not 
Ordinarily as severe as When used as a coolant 
and freezing point depressant in automotive cool 
ing Systems, yet aqueous glycerine solutions pro 
duce the corrosive effects that water would un 
der similar conditions. It has been common prac 
tice to use a non-aqueous solvent in preference 
to water in order that corrosive action be mini 
nized. The passivity of my new composition to 
Ward metals makes them particularly useful in 
hydraulic equipment, at the same time permit 
ting the economy of Water as a diluent. Such 
compositions also have anti-freezing properties 
Varying with the degree of dilution. It is, there 
fore, a further object of my invention to provide 
a non-corrosive, hydraulic liquid. 

It is known that the production of an oil film 
on the metal Surfaces of an automobile cooling 
System which come in contact with the cooling 
liquid decreases the rate of corrosion materially, 
and this knowledge has been utilized by introduc 
ing oil into the cooling Systems of automobiles 
along with the circulating liquid which distributes 
it on the metal surfaces. This method gives 
Some degree of protection against corrosion, but 
corrosion still takes place eventually, and under 
Some circumstances proceeds at So rapid a rate 
as to constitute a serious problem in automobile 
Operation. . 

have found, however, that by introducing into 
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glycerine which has been diluted with water and 
which contains an oil, preferably partially emulsi 
fied, a very small amount of the chemical com 
pound mercaptobenzothiazole, I can so complete 
ly deprive the glycerine solution of the ordinary 
corrosive influence involved in the operation of 
the cooling System that for all practical purposes 
corrosion is completely prevented for a relatively 
long time. Even in cases where corrosion is al 

0 ready far advanced, the use of the composition 
of this invention will delay the further progress 
of the corrosive action. 

Mercaptobenzothiazole has very little power to 
prevent corrosion when employed with a glycerine 
composition which is free of a film-forning oil. 
It is my discovery that by Combining mercapto 
benzothiazole with a film-forming oil in a glycer 
ine composition a very satisfactory anti-corrosion 
composition is produced, which is, for all practical 

20 purposes, passive with respect to metallic surfaces. 
the effect of either the oil film or the mercapto 

benzothiazole when used alone is comparatively 
slight in corrosion inhibiting properties as com 

li 

pared with the surprisingly passive non-corrosive 
25. composition of my invention. I am unable to ex 

plain in any adequate manner the Surprising and 
unexpected improvement obtainable by combining 
these two ingredients, 
In formulating my new anti-corrosion Solution, 

80 I may utilize a wide range of oils or oils in con 
junction with a wide range of emulsifying agents. 
It is desirable, though not essential, that the oil 
and emulsifying agent shall be SO proportioned 
to each other that a relatively impermanent Or 
unstable emulsion is formed, since such an emul 
sion results in a more satisfactory film deposi 
tion, for my purpose, on the metal Surfaces with 
which the liquid comes in contact. w 
Among the many oils which I may use are 

mineral oils of paraffin, naphthenic, or asphaltic 
base; and animal or vegetable oils, such as lard 
oil, pigsfoot oil, and cottonseed oil, though in 
general animal or vegetable oils are preferably 
used only in conjunction with the mineral oils. 
It is, of course, understood that greases, such, for 
example, as lanolin, may be used. Combinations 
of these oils and likewise of oils and greases are 
useful for my purpose. Any of the above, or Sub 
stances serving a similar purpose will be referred 

0 to hereinafter as “oils”. 
Among the emulsifying agents which I may 

use are the ordinary soda or potash soaps of fatty 
acids, the alkali Soaps of naphthenic acids, such 
as are derived from petroleum oils, as well as sul 

55 phonation products commonly used as emulsifying 
agents, such as, for example, the sulphonated 
petroleum residues obtained in the manufacture 
of white medicinal paraffin oil. It is to be under 
stood, however, that these examples of emulsify 
ting agents and oils are illustrative and not limit 

40 

60 

ing. These and any other substances serving to 
facilitate the forming of an emulsion-like disper 
sion will be referred to hereinafter as "emulsify 
ing agents'. 
The chemical compound mercaptobenzothia 

Zoe, which is an essential part of the composition 
of this invention, is substantially in Soluble in Sixty 
per cent, glycerine or any other concentration 
commonly used for anti-freeze purposes, and it is, 

70 therefore, essential that the product shall be pre 
pared in such fashion as to make possible relatively 
uniform dispersion of the mercaptobenzothiazole 
in the liquid. This dispersion may be effected by 
grinding, as, for example, in a colloid mill, but 
I have discovered that precipitation of the mers 
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captobenzothiazole within the body of the liquid 
is a much more effective and convenient method 
of producing the essential result. This is accom 
plished by utilizing Solutions of the alkali metal 
Salts of mercaptobenzothiazole. These salts are 
readily hydrolyzed and upon dilution of their 
Solutions with water more or less precipitation of 
free mercaptobenzothiazole occurs, depending on 
the degree of dilution and the hydrogen ion con 
Centration of the solution. For my purpose, a 
twenty per cent. by weight solution of, for ex 
ample, the sodium salt of mercaptobenzothiazole, 
containing sufficient excess alkali to prevent pre 
cipitation of mercaptobenzothiazole at this dilu 
tion is very convenient to use. Such a solution 
when used in making my new anti-freeze com 
position is diluted when added to the aqueous 
Solution of glycerine whereby the mercaptoben 
Zothiazole is precipitated at least in part in 
a very finely divided form, which is readily dis 
persed in the solution. Hereinafter any com 
pound which will set free mercaptobenzothiazole 
upon dilution with water, as explained above, I 
will refer to as a "soluble salt of mercaptobenzo 
thiazole'. Certain soluble compounds of mer 
captobenzothiazole which are not hydrolytically 
attacked by water may also be used in this inven 
tion and the necessary dispersion be obtained by 
simple solution. Such compounds I will herein 
after refer to as "soluble mercaptobenzothiazole 
agents'. 

In producing the composition of this invention, 
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I have also found that since mercaptobenzothia 
Zole forms insoluble compounds with iron, copper 
and certain other metals, and since these insol 
uble compounds are unsatisfactory for my pur 
pOSe, it is necessary to use a grade of glycerine 
Substantially free from iron and copper, or other 
metals capable of forming insoluble compounds 
with mercaptobenzothiazole, such a requirement 115 
not having been considered an essential charac 
teristic of anti-freeze glycerine heretofore. 
In preparing my new anti-corrosion, anti-freeze 
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Solution, I may proceed as follows: 
One thousand pounds of an aqueous solution 129 

containing sixty per cent. glycerine by weight are 
vigorously agitated in a vat or tank. One-half 
pound of potash Soap made from cocoanut oil is 
added and when dissolved six pounds of a par 
affin base mineral oil having a Saybolt viscosity of 125 
two hundred Seconds at One hundred degrees 
Fahrenheit are added. Agitation is continued 
until a uniformly dispersed emulsion has been 
established. At this point five pounds of an 
aqueous solution containing twenty per cent. by 180 
weight of the sodium salt of mercaptobenzothia 
zole are run in gradually under agitation in Such 
a manner as to be dispersed rapidly in the emull 
sified Solution. When all has been added, the 
product may be packaged at once, in which case 35 
agitation is continued throughout the packag 
ing operation to insure uniform distribution of 
the ingredients in the divided portions, which 
otherwise might not result because of the unsta 
bility of the emulsion. . 

It will be seen that the amounts of emulsifying 
agent, oil, and Sodium Salt of mercaptobernzothia 
zole (dry basis) based on a sixty per cent. by 
weight glycerine Solution in the foregoing illustra 
tion of my invention are respectively 0.05%, 0.6% 
and 0.1% by weight. This, in fact, constitutes a 
very effective anti-corrosion, anti-freeze solution. 
illustrative of my invention, but it will be under 
stood that the amounts of emulsifying agent, oil, 
and mercaptobenzothiazole may vary within wide 150 
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limits without departing from the effective applies 
cation of my invention. It will be understood also 
that other emulsifying agents, other oils or com 
binations of oils, or combinations of oils and 
greases may be used to produce anti-corrosion, 
glycerine, anti-freeze Solutions in varying degrees 
of effectiveness. 
As illustrating my invention I have described 

above a sixty per cent. by weight glycerine solu 
tion, a concentration common in commerce at 
present as an anti-freezing solution. It will be 
understood, however, that glycerine of other 
strengths or even concentrated glycerine may be 
treated in a similar manner to produce anti 
corrosion solutions and that the concentrated 
solutions so treated Inay be diluted With Water. 
For example, I may proceed as follows: One thou 
sand pounds of glycerine (99% glycerine by 
weight) are vigorously agitated. One pound of 
potash soap made from cocoanut oil and previ 
ously dissolved in two pounds of Water is added, 
and when incorporated unifornly, ten pounds of 
a paraffin base mineral oil having a Saybolt 
viscosity of two hundred seconds at One hundred 
degrees Fahrenheit are added. Agitation is con 
tinued, and when a uniformly dispersed emulsion 
has been established seven and One-half pounds 
of an aqueous solution containing twenty per cent. 
by weight of the sodium salt of mercaptobenzo 
thiazole are run in gradually under agitation in 
such a manner as to be dispersed rapidly in the 
emulsified solution. 

It is to be understood that the foregoing ex 
amples describing the means of putting my inven 
tion into effect are not to limit my invention, the 
scope of which is to be limited only by the ap 
pended claims. 
What I claim as y invention and wish to 

Secure by Letters Patent is: 
1. A composition of matter comprising glycer 

ine, oil, an emulsifying agent, and mercapto 
benzothiazole. 

3 
2. An anti-corrosion, anti-freeze solution con 

prising water, glycerine, oil, an emulsifying agent, 
and mercaptobenzothiazole. 

3. An anti-corrosion, anti-freeze solution com 
prising Water, glycerine, oil, an emulsifying agent, 
and a soluble mercaptobenzothiazole agent. 

4. An anti-corrosion, anti-freeze solution con 
prising Water, glycerine, oil, an emulsifying agent, 
and the hydrolytic disassociation products of a 
Soluble salt of mercaptobenzothiazole. 

5. An anti-corrosion, anti-freeze solution com 
prising water, glycerine, oil, an emulsifying 
agent, and minute particles of mercaptobenzo 
thiazole. 

6. An anti-corrosion, anti-freeze solution con 
prising oil, an emulsifying agent, mercapto 
benzothiazole, Water, and glycerine substantially 
free from metals capable of forming insoluble 
compounds with mercaptobenzothiazole. 

. The method of preparing an anti-corrosion 
solution which comprises mixing a relatively small 
quantity of a solution of a soluble salt of mer 
captobenzothiazole with a relatively large quan 
tity of glycerine containing an oil and an emulsi 
fying agent. 

8. The method of preparing an anti-corrosion, 
anti-freeze solution which comprises dissolving a 
relatively small quantity of mercaptobenzothia 
zole in glycerine, adding thereto an oil and an 
emulsifying agent, and then diluting with water 
whereby mercaptobenzothiazole is precipitated 
and dispersed. 

9. The method of preparing an anti-corrosion, 
anti-freeze solution which comprises dissolving a 
relatively small quantity of mercaptobenzothiae 
zole in glycerine, diluting the glycerine with water 
whereby mercaptobenzothiazole is precipitated 
and dispersed, and then adding to the whole an 
oil and an emulsifying agent. 

EENNETE HARRY HOOVER. 
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