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This invention relates to lubricating compo 
sitions and to methods of preparing the same 
and more particularly to lubricating composi 
tions adapted for use under extreme pressure 
conditions. 

Various types of modern machinery Such as 
the hypoid gears in motor vehicles develop enor 
mous pressures between engaged surfaces. The 
ordinary type of hydrocarbon lubricant con 
posed only of a petroleum fraction is incapable 
of satisfying the severe requirements demanded 
in the proper lubrication of hypoid gears, bear 
ing surfaces, metal cutting tools and the like, 
subjected to unusually heavy loads per unit area. 
of surface. This fact has led to the develop 
ment of the so-called extreme pressure lubricant 
which is composed of a suitable carrying agent, 
such as mineral til, and another ingredient 
which imparts to the lubricating composition the 
property of maintaining between the engaged 
surfaces a lubricating film under the high pres 
Sures encountered. 
Among the various E. P. bases which have 

been prepared and which have met with vary 
ing degrees of success are organic materials which 
contain sulfur or both sulfur and chlorine. The 
present invention relates to the general type of 
organic materials which contain both sulfur and 
chlorine. The presence of chlorine frequently 
increases the effectiveness of organic sulfur com 
pounds but this increased effectiveness is accom 
panied by increased corrosiveness and decreased 
stability. However, the new adjuvants while Con 
siderably more effective than the corresponding 
chlorine free sulfur compounds actually appeal 
to be more stable and are not corrosive. 
A primary object of this invention is to pro 

vide a new and novel sulfur-and-chlorine-Con 
taining material capable of imparting extreme 
pressure lubricant properties to a lubricating oil 
composition otherwise incapable of Withstand 
ing extreme pressure conditions. A further ob 
ject is to provide a mineral oil adjuvant which 
is not corrosive and yet is a very effective ex 
treme pressure addition agent. Still further ob 
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jects are to provide extreme pressure addition 
agents which are cheap and easily prepared. 

In accordance with this invention it has been 
discovered that chloraralkyl esters of thio acids 
are very effective extreme pressure lubricant 
agents. The addition to hydrocarbon or fatty 
lubricating oils of small amounts of chloraralkyl 
esters of thio acids provides lubricating compo 
sitions which not only satisfy all of the primary 
requirements of extreme pressure lubricants but, 
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in addition do not tend to form gum, foul or 
corrode metal surfaces nor separate into their 
constituent parts in long continued use. Ex 
amples of suitable thio acids from which the new 
E. P. agents may be derived include carbothiolic 
acids (R-CO.SH), carbothionic acids 

(R-CHOH) 
carbodithioic acids (R-CS.SH), mono-, di- and 
trithiocarbonic acids 

(-, -y) 
where Y is Oxygen or sulfur, at least one Y being 
Sulfur, and thiocarbamic acids 

R ( -cia) ? 
In general derivatives of thiocarbonic acids are 
preferred, that is to say products of the structure 

where R is a chloraralkyl radicle, Y is sulfur or 
oxygen at least one of them being sulfur and 
R' represents alkyl, aryl, aralkyl or alkyaryl. 
The amounts of chloraralkyl esters required 

to be added to hydrocarbon or fatty lubricating 
oils for the preparation of compositions of this 
invention vary somewhat, depending upon the 
character of the lubricating stock used as a base, 
and the severity of the service for which they 
are designed; however, the active agent is always 
present in minor amounts with respect to the 
oil base and in general varies between about 1% 
and about 10% of the oil base by Weight al 
though amounts outside of this range can be 
used where convenient or desirable. Since most 
of the preferred adjuvants are freely soluble in 
lubricating oils, a wide range of homogeneous 
compositions can be prepared. Where desired 
concentrates can be prepared containing rela 
tively large amounts, as for example 50%, of chlor 
aralkyl esters of a thio acid. Such concentrates 
may be stored or transported in this form and 
diluted to the desired concentration before actual 
use. Complete solution is not always necessary 
and incorporation of the less soluble active agents 
in suspended form is sufficient to allow them to 
function in decreasing film strength in actual 
Se. 
There are a variety of procedures suitable for 

the preparation of the new adjuvants and in gen 
eral any of the methods suitable for the prep 
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aration of esters of thio. acids can be used. A 
particularly convenient synthesis which has been 
found to give-excellent yields is to react a chlor 
aralkyl chloride with an alkali metal salt of the 
thio acids and separate the salt split out in the 3 
formation of the desired ester. The following 
examples describe in detail the synthesis of chlor 
aralkyl esters typical of the new class of ad 
juvants but it is to be understood that the in 
vention is not limited thereto. - 10 

Preparation of trichlor benzyl chloride 
Substantially 1500 parts by weight of dry tolu 

ene were charged into a chlorinator of suitable 
capacity. Substantially 15 parts by weight of 
iron filings were added as catalyst carrier for 
ring chlorination and chlorine introduced at 
about 20° C. until the increase in weight corre 
sponded to that calculated for trichlor toluene. 
The temperature was increased to 70° C. during 20 
the last part of the reaction and the flow of chlo 

54.8% chlorine. The trichlor toluene was washed 
with 10% - caustic and filtered through a bed of . 
clay in order to remove the iron and chlorinate 
at 160° C. in the presence of ultra violet light 
until the gain in Weight. Was that calculated for 
trichlor benzyl chloride. Analysis of the product. 
for chlorine at this point gave 61.8%. - 

EXAMPLE 
30 

TRICHLOR BENZYL TRITHIOCARBONATE 
Into a vessel of suitable capacity there was 35 

charged 316 parts by weight (substantially 1.32 
molecular proportions) of Na2S.9H2O, 138 parts 
by weight (substantially 1.82 molecular propor 
tions) of carbon disulfide and substantially 2500 
parts by weight of methanol. The mass was 40 
stirred for about four and one-half hours and 
then 550 parts by weight (substantially 2.39 mo 
lecular proportions) of trichlor benzyl chloride 
added in a slow stream during which the tem 
perature of the reaction mixture was held at 25- 45 
30° C. After the addition was complete, the tem 
perature was raised to refluxing temperature for 
about four hours and the solvent removed as for 

residue washed with water and dried. The prod 
uct was a brown liquid which was readily soluble . . . ... . . . . . . .3.x. . . . . . . . . . . . ." 

. . . . . . weight or substantially 0.167 molecular propor 
ition) was dissolved in substantially 200 parts by 
- weight of ethyl alcohol. To this 

in mineral hydrocarbon oils. 

EXAMPLE II 

TRICHLOR BENZYL BUTYL TRITHIoCARBONATE 
A mixture of 181.5 parts by weight (substan 

tially 2.02 molecular proportions) of butylmer 
captain and Substantially 1200 parts by weight of 

caustic soda (substantially 1.90 molecular pro 
portions). The mass was cooled to 15° C. and 
200 parts by weight (substantially 2.63 molecular 
proportions) of carbon disulfide added thereto - 
which caused the temperature to rise to about 65 
28° C. 400 parts by weight (substantially 1.74 . 
molecular proportions) of trichlor benzyl chlo 
ride was added in a slow stream during which 
the temperature of the mass was kept at 30-40° 
C. The mixture was then heated to refluxing 70. 
temperature for four hours and the solvent re 
moved as for example by distillation under a 
vacuum and the residue washed with water and 
dried. The product was a brown liquid very sol 
uble in mineral hydrocarbon oils. 75 

25 s 

thanol was 6,075 parts weigit of 56.5% go lowed tested, thos after Which 

by heating at 80°C. under goo 
brown liquid was obtained in good yield. 

4. 
EXAMPLE III 

O-CHLOR BENZYL BUTYL TRITHIOCARBONATE 
Into a reaction vessel of suitable capacity there 

Was charged 49.5 parts by Weight (substantially 
0.55 molecular proportion) of butyl mercaptain 
and 20.7 parts by Weight of 96.5% caustic Soda. 
(substantially 0.50 molecular proportion). The 
mixture was diluted somewhat with ethyl alco-- 
hol, cooled to 10° C. and 42.0, parts by weight 
(substantially 0.55, molecular proportion) of car 
bon disulfide added. The temperature rose to 
28° C. The mixture was then stirred for about 
12 hours without heating and 72.5 parts by 
weight (substantially 0.45 molecular proportion) 
of orthochlor benzyl chloride added in a slow 

emixture was heated at 
refluxing temperature for about three hours. 
The alcohol was removed by distillation and the 
last traces stripped out by heating mildly under 
a vacuum. The residue was washed with water 
and dried, leaving in good yield a reddish yellow 

rine interrupted when the product analyzed - - - - - - - - - liquid freely soluble in mineral hydrocarbon lu 
bricating 9ils. . . . . . . . . . . . . . . . . . . . . 

DI(O-CHLoR BENZYL) TRITHIoCARBONATE 
To a solution of 80 parts by weight (substan 

tially 0.33 molecular proportion) of Na2S.9H2O 
in substantially 400 parts by weight of methanol 
was added 27.8 parts by weight (substantially. 
0.37 molecular proportion) of carbon disulfide 
keeping the temperature below 30°C. The cold. 
solution was stirred for several hours after which 107.3 parts by weight (substantially 0.67 molec 
ular proportion) of o-chlor benzyl chloride was . . . 
added in a slow stream while keeping the tem- . . . . 
perature below 30° C. by suitable cooling. Stir- . . . 
ring was continued for about 12 hours after the 
addition of the chloride and the solvent then re 
moved as for example by distillation, the last traces being stripped out by mild heating under. 
a vacuum. The residue was washed with water. and dried leaving, in good yield, a yellow liquid. 
-freely soluble in mineral hydrocarbon lubricating. 
oils, 

. . . . . . . . O-ETHYLS-TRICHLoR BENZYL-TRITHIoCARBONATE * : 
example, by distillation under a vacuum and the - . . . - . . . 

The potassium salt of thio ethyl carbonate 
commonly known as Bender's salt (24 parts by . 

this solution 36.5 
ntially 0.159 molecular 

benzylchloride was added. 
ekeeping the temperature : 
eat. 20-25. C. Stirring 

the mixture, 
of the reaction m 
was continued for several hours 

it was poured into an excess of water and the oil . . . 
extracted with ether or other suitable solvent. 
The solvent was removed and the residue dried. 

-cuum. A dark 

TRICHLor, BENZYE DIETHYLDITHIocARBAMATE Substantially 80.5 parts by weight (substan 
tially 0.35 molecular proportion) of trichlor. 
benzyl chlorides was added in a slow stream to . 
an ethanol solution of the-diethylamine salt of diethyl dithiocarbamic acid prepared by reacting 
at 15-25°. C. 58.4 parts by weight (substantially 
0.80 molecular proportion) of diethyl amine and 
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40.4 parts by weight (substantially 0.53 molecular 
proportion) of carbon disulfide in substantially 
315 parts by Weight of ethanol. The tempera 
ture was kept at 15-20° C. during the addition 
of the chloride. Without heating, the reaction 
mixture Was stirred for about five hours and the 
Solvent then removed by heating up to 40° C. 
under a good vacuum. The residue Was Washed 
with water, then dilute hydrochloric acid and 
finally with Water again until neutral to litmus. 
The Washing of the oil is facilitated by dilution 
With a suitable Water immiscible Solvent such as 
ether. After removal of solvent, drying and fil 
tering through a bed of clay, a good yield of a 
brown viscous oil was obtained. 

EXAMPLE WII 

DICHLOR DIETHYI, PHENYL ETHYL., ETHYI, 
XANTHATE 

Freshly distilled triethyl benzene was chlorin 
ated at 75° C. in the presence of ultra violet light 
until the increase in Weight corresponded to that 
calculated for the introduction of one chlorine 
atom into each side chain. The chlorinated 
product contained 40.1% chlorine by analysis. 
186.0 parts by Weight (substantially 0.7 molecu 
lar proportion) of the trichlor ethyl benzene so 
prepared was dissolved in substantially 238 parts 
by Weight of acetone and the Solution heated to 
refluxing temperature. Over a period of two 
hours 122.5 parts by weight of 91.5% potassium 
ethyl xanthate (substantially 0.7 molecular pro 
portion) was added to the refluxing Solution. 
Heating was continued for four hours, then the 
Solvent removed, the residue Washed With Water, 
dried and filtered through a bed of clay. An 
oily product was obtained in excellent yield and 
was soluble in mineral hydrocarbon oils. 

EXAMPLE WII 

cy-(2,4 DICHLORPHENYL) ETHYL, TRITHIOCARBONATE 
Substantially 209.5 parts by weight (substan 

tially 1.0 molecular proportion) of oz-(2,4-dichlor 
phenyl) ethyl chloride Was added in a slow stream 
to a solution of substantially 86 parts by weight 
(substantially 0.5 molecular proportion) of 
Na2CS3 in substantially 800 parts by Weight of 
methanol. The mixture was stirred without 
heating for about an hour after the chloride had 
been added and then heated to refluxing temper 
ature for about six hours after which the Solvent 
was removed, preferably by distillation and the 
residue dissolved in a suitable water immiscible 
solvent, as for example benzene, and washed with 
water. The solvent was again removed and the 
residue dried leaving in excellent yield a thin 
orange liquid soluble in hydrocarbon mineral lu 
bricating oils. 

CHLoRINATION of DIETHYL BENZENE 
Chlorine was introduced into Substantially 721 

parts by weight of diethyl benzene at 90-110° C. 
in the presence of ultra violet light. Samples 
were withdrawn corresponding to the di, tri, tetra, 
and penta, chlorinated products. Analysis for 
chlorine gave the following: 

Per cent Chlorine Found Calculated 

Dichloride-------------------------------- 36.9 35. 
Trichloride--------------- 46. 44. 
Tetrachloride.----------- 53.2 52. 
Pentachloride----------------------------- 59.0 57. 
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The fractions so obtained Were reacted as here. 
inafter described, 

EXAMPLE X 
DI (CHLORETHYL PHENYLETHYL) TRITHIOCAR 

BONATE 

Substantially 84.2 parts by weight (substantial 
ly 0.5 molecular proportion) of diethyl benzene 
dichlorine was added slowly to a solution of so 
dium trithiocarbonate prepared by mixing 60 
parts by Weight of Na2S.9H2O (substantially 0.25 
molecular proportion) and 38 parts by weight 
(Substantially 0.50 molecular proportion) of car 
bon disulfide in substantially 200 parts by weight 
of methanol. The temperature rose to 34° C. dur 
ing the addition. Stirring was continued for 
four hours and the mass was then poured into 
Water and the oil dissolved in ether or other suit 
able solvent and dried. A red oil was obtained 
after removal of the solvent which was soluble in 
mineral hydrocarbon lubricating oils. Analysis 
for sulfur and chlorine indicated that the product 
was essentially di(chlor ethyl phenyl ethyl) tri 
thiocarbonate. 

EXAMPLE X 

DI-DICHLOR ETHYL PHENYL ETHYL) TRITHIO 
CARBONATE 

Substantially 47.5 parts by weight (substantial 
ly 0.2 molecular proportion) of diethyl benzene 
trichloride Was added slowly to a solution of so 
dium trithiocarbonate prepared by mixing 24 
parts by Weight of Na2S.9H2O (substantially 0.1 
molecular proportion) and 18.7 parts by weight 
(substantially 0.24 molecular proportion) of car 
bon disulfide in substantially 200 parts by Weight 
of methanol. Stirring was continued for four 
hours and the solvent removed as for example by 
distillation and the residue washed with water 
and dried. Substantially theoretical yield of a 
reddish oil was obtained which was freely soluble 
in mineral hydrocarbon lubricating oils. Analysis 
for sulfur and chlorine indicated the product was 
eSSentially di(dichlor ethyl phenyl ethyl) trithio 
carbonate. 

EXAMPLE XI 
DI(TRICHIOR EEHYI, PHENYL ETHYL) TRITHIO 

CARBONATE 

Substantially 54.5 parts by weight (substan 
tially 0.2 molecular proportion) of diethyl ben 
Zene tetrachloride was added slowly to a solution 
of Sodium trithiocarbonate prepared by mixing 
24 parts by Weight of Na2S.9H2O (substantially 
0.1 molecular proportion) and 18.7 parts by 
Weight (substantially 0.24 molecular proportion) 
of carbon disulfide in substantially 200 parts by 
Weight of methanol. Stirring was continued for 
four hours and the solvent removed as for exam 
ple by distillation and the residue washed with 
Water and dried. Substantially theoretical yield 
of a reddish oil was obtained which was moder 
ately soluble in mineral hydrocarbon lubricating 
Oils. Analysis for Sulfur and chlorine indicated 
the product was essentially di(trichlor - ethyl 
phenyl ethyl)trithiocarbonate. 

EXAMPLE X 

DI(TETRACHLORETHYL, PHENYLETHYL) TRITHIo 
CARBONATE 

Substantially 61.3 parts by weight (substan 
tially 0.2 molecular proportion) of diethyl ben 
Zene pentachloride was added slowly to a solu 
tion of Sodium trithiocarbonate prepared by mix 

  



2,438,699 
ing 24 parts by weight of Na2S:9H2O (substantial- proportion) iphenylethyl chloride was 
ly 0.1 molecular proportion) and 187 parts by added and 5ther on mixture:heated to re 
weight (substantially 0.24 molecular proportion) fluxing temperature for about three-hours. The 
of carbon disulfide in substantially 200 parts by 'excessaleohol was remove & - - - 
weight of methanol. Stirring was continued for is residue-washed with water ... . four hours and the solvent removed as for ex- purification was effected by mildly 
ample by distillation and the residue washed with a vacuum and then flatering through a bed of clay. 
Water and dried. Substantially theoretical yield Ihe?trichlor:phenyl ethyl ethylxanthate so pre 
of a reddish oil was obtained which was mod- pared-was freely' soluble in mineral hydrocarbon 
erately. Soluble in mineral hydrocarbon lubricat- $10 lubricating soils. . - - - ing oils. - - the effectiveness ióf the chlóraralkyl-esters of 

EXAMPLE XI. . . . -- thio acids is demonstrated thei conventional 
- - - - - - - - tests: on-compositions comprised of these ingre 

TRICHLOR BENZYL ESTER of BENZOTHIOLIC ACID. dientsandalubricating oil earrying agent. More 
The potassium salt of benzothiolic acid was 5 specifically a minori amount of chlóraralkyl ester 

prepared by saturating in the cold an alcoholic was aded to a high Viscosity hydrocarbon lubri. 
solution of KOH with hydrogen sulfide and slowly cating oil (Saybolt Universal viscosity of 101 
adding benzoyl chloride to the Cold solution-con- seconds at .2109.F.) and samples of the blended 
taining an excess of KSH. The free acid, was lubricant subjected to the Almen Pin test de 
precipitated by the addition of hydrochloric acid 20 scribed by Wolf and Mougey, Proc.A., P.I. 1932, 
and then purified by dissolving in aqueous KOH pages 118-130 and the S.A.E. test described in 
until alkaline to phenolphthalein and the solu- S.A. E. Journal 39,23-4 (1936). These two tests 
...tion, evaporated. The salt was then dried at are commonly accepted in the art as standards to 
100° C. . . . . determine the extreme pressure characteristics 
Substantially 40 parts by weight of the salt so 25 of a lubricant. . . . . . . . . prepared (substantially 0.227 molecular propor- In order for chlorine to effectively improve the 

tion) was suspended in substantially 237 parts by E. P. properties of organic sulfur compounds, 
weight of alcohol and 47.1 parts by weight (sub- has generally be }nsidered necessary that th 
stantially 0.205 molecular proportion) of trichlor chlorine belinked to an aliphatic radicle. On the 
benzyl chloride added in a slow stream. The re- 30 other hand, the results set forthin the table be 
action was slightly exothermic. After the addi- low demonstrate that in the case of the new ad 
tion of the trichlor benzylchloride the mixture juvants rehlorine linked to the aromatic radicle 
was heated to refluxing temperature for about markedly improves their effectiveness. An ad 
three hours and the solvent removed. The resi- mixture of benzylbutylthiocarbonate and an 
due was washed with water, preferably after dis- 35 Arochlor, which is the trade marked name of 
solving in a water immiscible solvent, then dried chlorinated diphenyl, was aded to 'a mineral oil and the solvent removed leaving the desired ester base and compared with the same"oilbase con 
as a residue. The product was soluble in min- taining trichlor:benzylbutyl trithiocarbonate in 
eral hydrocarbon oils. Analysis for sulfur and amount such that the chlorine and sulfur content 
chlorine without further purification gave 9.2% 40 of the oil compositions were identical. 

Table I. . . . . . . . . . . . 

: Extreme pressure Tests 
lbsifailed 

Product Added . . . Erint Percent Percent :- Eaolo R. P.M. Eliasingii; Amen . ; E: *Annen 
ingrate). 

Dibenzyl trithiocarbonate---------------------. - Arochlor:#1258.----------------------- 1234 18 Di(trichlorbenzyl)trithiocarbonate.-- 365 *:40 
Benzyl diethyldithiocarbanate--------- . ... : 225. . . . i8 
Trichlor benzyl-diethyl-dithiocarbamate............... 7... ...1.3. , 2.2 L 328 . 40 

sulfur and 33.8% chlorine as compared to cal- From the foregoing sexamples it will be seen 
culated values of 9.7% sulfur and 32.1% chlorine, that the chloraralkyliesters of this invention are 

EXAMPLE XIV highly efficient extreme pressure lubricant bases 
.. - "and that the chlorine, although it may beinked 

TRICHLORPHENYLETHYL, ETHYL XANTHATE - go to the aryl group, markedly improves the effec 
Mono ethylbenzene was chlorinated at 60–80° tiveness. This is further brought out by the data 

C. in the presence of iron until the gain in Weight set forth in Table II. In addition to tests on the 
approximated that calculated for ethyltrichlor Almen: machine the increase-in viscosity caused 
benzene. The product was distied and the frac by heating the oil in the presence of the additive, 
stion boiling at 98-104° C. was chlorinated at 130- 65 were also determined. The viscosity determina 
140° C. in the absence of iron until the 'gain in itions were made by heating the oil-containing the 
weight approximated that: calculated for trichlor E. P. additive for 100-hours; at 300 F.;in open 
phenyl ethyl chloride. beakers. The viscosity of the soils compositions 
Sodium ethyl Xantha te was prepared by react- WaS determined at 210.F. before...and after heat 

ing below 45°. C. substantially 76-parts by weight 70 sing and the increase in viscosity in percent cal 
(1.0 molecular proportion) of carbon disulfide, -culated from the results obtained. A marked-in 
36.6 parts by weight (substantially 0.88 molecular crease inviscosity, indicates that viscous gummy 
proportion) of sodium hydroxide and -substan- ; constituents were formed as the result of oxi tially 316 parts by weight of ethyl alcohol. Sub- dation and decomposition of the oil or the product 
stantially 1955, parts by weight (0.8 molecular 75 added-or both. - 
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Table II 

Wiscosity 
Product added Pe. st Amen Increase, 

Percent 

Benzylbutyl trithiocarbamate.-- 7 8 23.5 o-Chlor benzyl butyl trithio 
carbonate------------------------- 7 40 16,7 

Trichlor benzyl butyl trithio 
carbonate------------------------- 7 40 15.4 

Dibenzyl trithiocarbonate---------- 7 12 25,0 
Di(trichlorbenzyl)trithiocarbonate. 7 40 14.9 

The foregoing examples bring out the fact that 
the presence of the chlorine actually seems to 
stabilize the oil compositions while at the same 
time improving the E. P. properties. 
Other examples of the new lubricating oil com 

positions are set forth in Table III. 
Tdble III 

S. A. E. (1000 
R. P.M., 14:6:1 

Percent rubbing ratio; . Product added 
in Oil 77-79 lbs./sec. 

loading rate) 
lbs. failed 

IDi(chloroethyl phenyl ethyl) trithio 
carbonate-------------------------- 9.3 360 Di(dichlor ethyl phenyl ethyl) tri 
thiocarbonate----------------------- 7.3 350 Di(trichlor ethyl phenyl ethyl) tri 
thiocarbonate----------------------- 6.4 310 

Di(tetrachlor ethyl phenyl ethyl) tri 
thiocarbonate----------------------- 5.9 360 Dichloro diethyl phenyl ethyl, ethyl 
xanthate---------------------------- 10.0 370 O-ethyl S-trichlor benzyl monothio 
carbonate--------------------------- 10.0 33 

Dico-chlor benzyl)trithiocarbonate.--- 7.0 340 
a-(2,4 dichlor phenyl) ethyl trithio 
carbonate--------------------------- 10.0 354 

Trichlor benzyl ester of benzothiolic 
acid--------------------------------- 0.0 370 

Trichlor phenyl ethyl, ethylxanthate- 10.0 358 

The above data show the high efficiency of the 
new oil compositions. Obviously, other chlor 
aralkyl esters of thio acids can be used where 
convenient or desirable. Particular mention may 
be made of ox-(2,4 dichlor phenyl) ethyl, ethyl 
xanthate, di(methyl chlor benzyl) trithiocar 
bonate, dichlor phenyl ethyl diethyl dithiocar 
banate, trichlor phenyl ethyl methyl Xanthate, 
trichor phenyl ethyl amyl xanthate and the 
richlor phenyl ethyl ester of benzothiolic acid. 
Again, the foregoing examples are to be taken 

as illustrative of the invention and not limitative 
thereof. While the character of the invention 
has been described in considerable detail and 
numerous examples furnished of the preparation 
of the new additives and of the preparation and 
properties of the new oil compositions, it will be 
obvious to one skilled in the art that numerous 
modifications and changes can be made. For 
example, the carrying agent for the extreme 
pressure agent can be varied widely. The inven 
ton includes broadly the chloraralkyl esters of 
thio acids dissolved, dispersed or emulsified in 
any suitable carrying agent Such as kerosene Or 
other light petroleum hydrocarbons, benzene and 
other related hydrocarbons, alcohols, esters, 
ethers, fatty vegetable and animal oils as well as 
mineral hydrocarbon lubricating oils. This in 
vention is limited Solely by the claims attached 
hereto as part of the present specification. 
What is claimed is: 
1. A composition of matter comprising an ad 

mixture of a hydrocarbon lubricating oil base 
admixed with minor amounts sufficient to im 
part E. P. properties to the lubricant of a chlor 
phenalkyl ester in which the ester forming group 
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10 
consists of carbon, hydrogen and chlorine of a 
thio acid the chlorine being attached to the 
phenyl nucleus of the said phenalkyl group. 

2. A composition of matter comprising an ad 
mixture of a hydrocarbon lubricating oil base ad 
mixed with minor amounts sufficient to impart 
E. P. properties to the lubricant of a chlor phen 
alkyl ester in which the ester forming group 
consists of carbon, hydrogen and chlorine, of tri 
thiocarbonic acid the chlorine being attached to 
the phenyl nucleus of the said phenalkyl group. 

3. A composition of matter comprising an ad 
mixture of a hydrocarbon lubricating oil base 
admixed with minor amounts sufficient to im 
part E. P. properties to the lubricant of a chlor 
benzyl ester in which the ester forming group 
consists of carbon, hydrogen and chlorine of a 
thio acid the chlorine being attached to the phen 
yl nucleus of the said benzyl group. . . . . . 

4. A composition of matter comprising a base 
lubricating oil admixed with minor amounts suf 
ficient to impart E. P. properties to the lubris 
cant of a chlor benzyl ester in which the ester 
forming group consists of carbon, hydrogen and 
chlorine, of a thiocarbonic acid the chlorine being 
attached to the phenyl nucleus of the said benzyl 
group. - . . . 

5. A composition of matter comprising an ad 
mixture of a hydrocarbon lubricating oil base 
admixed with minor amounts sufficient to im 
part E. P. properties to the lubricant of a chlor 
benzyl ester in which the ester forming group 
consists of carbon, hydrogen and chlorine of a 
thiocarbonic acid the chlorine being attached to 
the phenyl nucleus of the said benzyl group. 

6. A composition of matter comprising an ad 
mixture of a hydrocarbon lubricating oil base 
admixed with minor amounts sufficient to impart 
E. P. properties to the lubricant of a chlor benzyl 
ester in which the ester forming group consists 
of carbon, hydrogen and chlorine of a thiocar 
banic acid the chlorine being attached to the 
phenyl nucleus of the said benzyl group. 

7. A composition of matter comprising an ad 
mixture of a hydrocarbon lubricating oil base 
admixed with minor amounts sufficient to im 
part E. P. properties to the lubricant of a chlor 
benzyl ester in which the ester forming group 
consists of carbon, hydrogen and chlorine of a 
trithiocarbonic acid the chlorine being attached 
to the phenyl nucleus of the said benzyl group. 

8. A composition of matter comprising an ad 
mixture of a hydrocarbon lubricating oil base 
admixed with minor amounts sufficient to im 
part E. P. properties to the lubricant of a com 
pound of the type 

where R represents a radicle consisting of car 
bon, hydrogen and chlorine in the form of a 
chlor Substituted aralkyl radicle having the chlo 
Irine attached to the nucleus of the aryl group and 
R’ represents any aliphatic Or aromatic radicle 
and X represents an element of group VI of the 
periodic table of atomic number not more than 
16. w 

9. An extreme pressure lubricant comprising an 
hydrocarbon lubricating oil base and in admix 
ture thereWith a minor amount sufficient to im 
part E. P. properties to the oil of a chloraralkyl 
ester of a thiocarbonic acid the chlorine being 
attached to the aryl nucleus of the said aralkyl 
grOp. 

10. An extreme pressure lubricant comprising 



11 
anhydrocarbon lubricating:oil and in admixture 
therewith a minor amount but sufficient-to-im erties to the oil, of, a chlor; benzyl 

hiocarbonic acid the: chlorines being 
Ito the phenyl nucleusof, the said-beyazyl 

11. An extreme pressure lubricant comprising 
anhydrocarbon. lubricating. oil-base and in; ad 

benzyl group. 
hydrocarbon, lubricating oil base, and in-ad 

mixtur therewith a minors amount; suffieient to 
t. E.F. properties, to the oil of, a trichlor 

14. An extreme pressure lubricant, comprising 
an. hydrocarbon lubricating oil-base and inad 
mixture therewith-a-minor, amount: sufficientite 
of the structure. . . 

(Cl-). 

rewith a minor amount sufficient to 

me-pressure-lubricant comprising 

.S. 

15. 
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amic-acid the he 25 
henyl-nucleus-of-th i 
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impart. E. P. properties to the oil, of a product . 

85. 
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where at is an integer...less; than 4 and R is an 
organic ester forming group. . . . - - - 

15. An extreme pressure lubricant comprising 
any hydrocarbon, lubricating-oil-base- and in ad 
mixture therewith a minor amount but sufficient 
to impart E.P. properties to the oil of dictrichlor 
benzyl) trithiocarbonate. . . . 

16. An extreme pressure lubricant comprising 
an hydrocarbon lubricating oil base and in-ad 

Q. mixture:therewith a minor amount but sufficient 
to impart E. P. properties to the oil of trichlor 
benzylbutyl trithiocarbonate. 

17. An extreme pressure lubricant comprising 
an hydrocarbon-lubricating oil base and in ad 
mixture therewith a minor amount but sufficient 
to impart E. P. properties to the oil of trichlor 
benzyl diethyl-dithiocarbamate. -. - 
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Certificate of Correction 
Patent No. 2,438,599. March 30, 1948. 

EDWARD S. BLAKE 
It is hereby certified that errors appear in the printed specification of the above 

numbered patent requiring correction as follows: Column 2, line 8, in the formula, 
for “(R-CH.OH)' read (R-CS.OH); column 6, line 9, for “dichlorine' read dichloride; 
column 9, lines 71 and 72, and column 10, lines 4 and 5, lines 12 and 13, lines 28 and 
29, lines 36 and 37, lines 44 and 45, and lines 52 and 53, claims 1, 2, 3, 5, 6, 7, and 8 
respectively, strike out the words “an admixture of'; column 10, line 72, and column 
11, lines 4, 11, 18, and 25, claims 9 to 13 inclusive, after “ester' insert in which the 
ester forming group consists of carbon, hydrogen and chlorine; and that the said Letters 
Patent should be read with these corrections therein that the same may conform 
to the record of the case in the Patent Office. 

Signed and sealed this 13th day of July, A. D. 1948. 

HAL) 

THOMAS F. MURPHY, 
Assistant Oommissioner of Patents. 


