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Th.IS 1nvent1on pertams to extreme pressure |
lubrlcants and composnmns for imparting ex-~
treme pressure or Jload-carrying properties to -

.2 method for preparmg extreme pressure agents,

o :mcorporatmg elements such as sulfur, phos-
| ‘phorus, and the llke in such a manner that they
- will be available for- suitable chemrcal a,ctmty

- under heavy load conditions. - .
. As is well understood in the art erdma,ry min-.

eral base lubricating oils and greases which are

1y to fail under extreme heavy load conditions.

“For example, certain machine elements such as

the hypmd gears commonly used in automotive
“vehicles may be subJected at tlmes to extremely

~ heavy pressures of the order of hundreds of .
| _thousands of pounds per square inch. If the film o
- of lubrleatmg 0il separating the eppesed ele-
 ments fails, as it is likely to do under such pres- .

sure, the surfaces will contact each other di-

rectly, generating high temperatures due to fric-

tion, with resultant seizure or excessive wear and
early failure.

temporarily as

- normal oil film between the parts can be reestab-
| ,.hshed Extreme pressure additives are,-there-.

- fore, reactlve with the metals they lubricate to

- form extremely thin protective films thereen'

when the temperature rises’ due to normal oil -

-It is known in ‘the art that good

~film failure.

‘The invention also pertains to

. ‘Extreme pressure additives con-

- taining active sulfur, phosphorus, or chlorine, or
~ two or more of these, are effective for reacting |
~immediately- with the metal surfaces at their
- higher temperatures to form a preteetwe metal
- sulfide, phesphlde or chloride film which serves
a, lubricating medium until: the -

74,483
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712, 050 ﬁled November 20, 1946 how Pe,tent No
2,488 618, issued Nov. 22, 1949 in the names of
E. B. Cyphers and G. M. McNulty, yield lubri- -
- ecants especially suitable for use in high-torque,

low-speed operations, but only moderately ef-

~ fective under low-torque, high speed condi-
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tions.

and the excellent high-torque prOpertres of. the

- sulfur-phosphorus~-ester type additive.

~used to lubricate opposed metal surfaces are like-
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~While this may be accomplished by mlxmg,' in
sulteble proportions, the two types of additives,

such a blend is not well suited for use in most
~mineral oil base stoeks because such a mixture

~ has a severe depressing effect on the viscosity

20

 index of the oil to which it has been added.

Often, this ‘depression of viscosity index is so
severe that the resulting composition has little
or no utility in Iubricating practice unless min-

eral oils of very hzgh Vlseosﬂ:y mdex are readﬂy

~ available.

According to the present inventmn it ha,s 'been

" discovered that compositions having excellent

2% extreme pressure properties, under both high

~ speed and high-torque conditions, and avoiding
viscosity index depression, may be obtained by -
‘blending with the base stock an additional or

third component comprising:. sulfurized, or sul-

-funzed and phosphorized fatty bodies, :sulfur-

- dzed fatty bedles containing no phosphorus be-

 ing preferred. The fatty body containing sul-
fur alone is preferred for the reason that a blend

~ containing

‘_'loa,d-ca.rrymg cepaclty compared with. a blend

extreme preesure lubricants may be produeed by

- adding to mineral base Ilubricating oils and
greases sulfur-chlorlne additives of the type de-

 geribed in U. S. Pat. No. 2,124,598.

* ILubricants containing this type of additive are
~excellent for the lubrication of hypoid gears sub-

said . fatty .body exhlbrts euperlor

contammg a, sulfurlzed and phosphenzed fatty._ '
body | | o
It is also possmle to prepare lubrrcants of con-

: 31derab1e merit  from phosphorized esters of

jected to low-torque, high-speed conditions,

. such as the hypoid gears used on peseenﬂ*er"_
~ carrying automotive vehicles but-are not well

- suited for use under high-torque, low-speed con-

rosin: .containing little or no sulfur mixed with

"-_sulfarlzed fatty bodies containing no phospho-
rus, and with the sulfur-chlorine products previ-

ously described. The phosphorized rosin esters

~in such. a mixture may be prepared by treating

~ditions, such as are found in heavy truck oper-

| It is also known that sulfurized and
} phospherlzed esters -of rosin acids of the type

o _descrrbed in. copendmg a,pphcatmn Serlal NQ?-

i3 the esters with P4Ss, P4S7, P285 PCLs, P20s, end_' |

the like at temperatures between about 150“ F.

~and 300° F.

The agents thet are added to ml base stocks_

within the. comprehension of this invention are:
b g Qrga,nm_ compounds containing both sulfur

It is an object of our invention to pro-

- vide, in a single additive, the excellent high speed |
properties of the sulfur-chlerlne type additive
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and ahralogen, prepared by reacting a halogenat-

ed compound having an aliphatic chain with an

inorganic sulfur salt so as to replace only a por-

tion of the halogen with sulfur; an example is
3 sSulfur and chlorine-containing compound
~ prepared by the reaction of chlorinated aliphatic
acids, esters, or hydrocarbons with an alkali or
- alkaline eartih metal sulfide or polysulfide;
- b. Rosin acids, esters, alcohols, abietic acids
and esters, hydrogenated derivatives of rosins
and abietic acids and -esters and alkyl .substitu-
- ents of hydrogenated and unhydrogenated
rosins and abietic acids and esters, conftaining
phosphorus or phosphorus and sulfur.

Specific examples of rosin derivatives Whmh
may be employed are: methyl abietate, methyl

ester of rosin acids, abietic acid .-:-esters::e’f ethyl-~

-ene glycol, glycerol, octanel, -and isopropanol, es~
ters of dihydroabietyl alcohol, -dextropimeric
acid and the like.

¢. Sulfurized and phosphorized fatty-oils, aelds-
‘Or more partic-
-~ ularly, sulfurized fatty oils, amds esters, and

esters, and other fatty bodies.

other fatty bodies. Specific examples of faity

bodies which may be employed include: sperm

-0il, lard-oil, methyl oleate, degras, isopropyl gleate,

cottonseed-oll, corn oil, peanut. oil'and the like.

‘In producing the lubricating .oil ‘blend of the
present ‘invention, the additive materigls, which
individually per -se do not form g :part of the
nvention, -are prepared by -any of the methods
-described. in the -art eited above.

"Thus, in-one example,:the sulfur and:chlorine=
‘containing. material -was prepared by bubbling
-chlorine gas-fhrough a mixture-contdining about
40 % parafiin-wax: and 60% kercsene to produce g

:chlorinated mixture. containing about 37% chlo~

- rine. "This-was then condensed with.sodium poly-

-sulfide by refluxing in an dlcoholic ‘solution until
-gll -of the alkaline polysulfide had reacted. "The
alechol was then removed by distiltation -under
vacuum and the product filtered and washed with
an .aqueous caustie solution to reduce 'its .corro-
‘siveness toward copper, the fingl product con-

-taining 6:0% -sulfur and 30.3% chlorine, |
The sulfur and phosphorus-containing rosin

derivatives may be prepared from a commercial

‘grade of methylated rosinproduced by-esterifica-

tion of rosin with methyl aleshol and commer-

cially ‘known. -as “Abalyn;” ‘Suitable conditions

for sulfurizing -are by heating with sulfur at a

temperature in the range from about 250° F. to

about 500%F. The sulfurized product, or in some
cases:the unsulfurized rosin ester, is:phosphorized
by -heating with a bi-elemental phosphorus com-
pound; for example PaS3, PaSs, PaS7, P20s5, ete., to

a ‘temperature between 150° and 300° P., prefer-

ably between 200° and 250° F., for:a suitable time

such :as 2~20 hours until -a product, which does
not blacken -copper when tested in a 109 con-

centration in nrineral oil for one hour at 250° F,

is obtained.

- . The fatty body is prepared by reaetmg it with
'frem 370 12%, preferably 6% by weight of sulfur
at.a temperature of 250°-560° F. until 2 non-cor-

rosive product, gs defined above, is obtained., If

phosphorizing alse-is desired, the sulfurized prod-
uct. 18 -treated with a bi-elemental phosphorus
compound: such as PaS3, PaSr, P:Ss, PaOs, PCLg,
etc. Preferably phosphorus. sesquisulfide is used

at a. temperature between 150° and 300° F.

- The three additive materials are blended in

varying -proportions, depending on -the use to

which the blend:is-to be put. |

The prepertlon of the: eulfur and chlorme -CcOon-
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talmng aliphatic compound (@) required to pro-

-yiae a proper balance of high-torque, low speed,

and low-torgue, high-speed properties generally
varies between 15 and 50% by weight of the total

- additive, and preferably between 30 and 40%,

the remainder being a mixture of b and ¢, b being
a phosphorized or phosphorized and sulfurized
rosin derivative and ¢ bkeing a sulfurized or phos-

phorized and sulfurlzed fatty body 1n vaueus'

proportions.
It is. generglly: preferred 10 :adjust the preper-

tions of ‘the -phesphorized -or phosphorized and

sulfurized rosin derivative » and the sulfurized or

-sulfurized and phosphorized fatty body c to yield
& mixture whieh has little or no viscosity index

depressing efiect, the preferred ratio being about
60:40. ‘However, when some viscosity index im-

provement -is required ratios as high as 75:25
‘may-be empioyed, and where g mild viscosity in-

Gex depressing eiTect can be tolerated, ratios as

‘low .as -40:60 may be used. A preferred blend

contains from 30 to B0% phosphorized and sul-

' - furized rosin or rosin acid derivative, 20% to 35%
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sulfurized (or sulfurized-phosphorized) fatty
body and 20% to 50% sulfurized and halogenated

aliphatic -compound. This blend ‘may be added

30
- reference to the following examples
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to lubricating oils or greases in proportions rang-
ing from ‘1.0 to 20 weight percent based on total
- composition.

-Our invention will ‘be more fuliy understood by

EKM/.[PLE I |
AN extreme pressure addltwe Was prepared by

clending by weight:

| | Percent
P4Ss-treated sulfurlzed Abal:m Y - .

Sulfurized sperm.oil .__________ _____ ______ 98
oulfur-chlorine. cantammg wax-kerosene mix-

fure: e .80
Ten percent'by weight of this addltwe was blended

with an . SAE 80 grade:mineral-oil having the fol-
lowing character Isties:

Vis./100 __ . _____ e e e e e oUS__ 933.3

Vis./210 _.___.__.__..___,.____.._____._._._.____.SUS_._ -88.1
Vls index i 95

The blended lubricant was tested on the SAE
. and Timken:machines according to the test pro-

cedures L-17 and 1.-18; respectively described in

the Handbook of the Coordinating Research

Ceuncﬂ 'Inc 1946 edition.

EXAMPLE II.
For cemparlson with Exzample I, an addltlve

- was blended from 42 welght percent PsS3-treated

suliurized Abalyn, 28% PsSs-treated =sulfurized
sperm oil and 30% of a caustic-washed sulfur
and chlerme—eontammg ‘parafin wax-kerosene
mixture, A 10% blend of this. additive in a SARE

90 mineral oil base stock was prepared gnd. tested, |
with the results shown_ in the table

EXAMPLE TIT

An admtwe containing slightly -different pro-
pertlens ef 1ngred1ents was brepared. from

| Percent
Pan-ﬁWeated-_: sulfuriaed Abalyn ..___.___...__._._.; 39
PsS3-treated sulfurized spermyoil ______ 26

Sulfur-chlorine- eentammg wax-kerosene mix-

Gure

—-lll-'-—.-—ll-l-—-—ll.--lq-H--I—H--——-l—_—llﬂ-_—-ll—.-n.__'__—__.' —

A 10% mineral oil blend was tested as befme

the data being shown in the table.



- ture

EXAMPLEIV'

An additwe containing still different propor-

'tmns cf 1ngredlents was prepared by blendmg

| Per cent
P4Sai-treeted' sulfUrized | Aba]yn ____________
P4S3-treated sulfurized sperm oil ... _ 20 |

Sulfur-chlorine contemmg wax-kerosene mix--

_"-'lﬂli-ll"l'-—ll—l_———H—-llllll-li-ﬂﬁnl_————_—_-——_-b__—l_

_'Th1s add1t1ve wes also blended Wlth mmerel oil

. 2,628,940

in 10% concentration and tested as before mth_ |

- the results shown in the table. | 5
In addition to. the data on the foregomg-

'exemples the table includes comparable data
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- on the performance of the ingredients of the

additive mixtures. It will be noted that, in every

example, the lubricants of our invention carry

‘higher loads on the SAE machine than com-

narable quantities of any of the individual in-
~ gredients, and much higher than would be ex-
pected from un examination of the individual

values weighted in proportion to the percentage |

cf each in the mixture.

With regard to the Tlmken test data it wﬂl

20
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- be observed that the loads carried by the lubri-

cants of Exemples 11, III and IV are approxi-

“mately in the range which would be expected
from a weighted average of the values obtained
34
Example I, the lubricant carried a Timken load*"
‘not only well in excess of the weighted average
for the individual ingredients, but even greater
than the best single ingredient (P4S3-treated

' from the individual ingredients. However, in

~ sulfurized Abalyn) in the full 10 7o concentre-
“tion.

~ We have thus discovered a number of ccm—"
| _bmetmns of additives exemplified by Examples

IT, III, and IV, which are superior in perform-

~ ance to any of the individual constituents as
~ measured by the SAE machine.
- -ance on this machine is wu:lely accepted as an
- indication of performance in automotive gears
under conditions of low-tcrqpe and high-speed
(passenger car operation), these materials are

35

Table
SAE Ma- | -
. . chine Seale | Timken
- Composition pounds at | machine
- 1,000 load p. s. 1. .
R.P. M, o
| SAE 90 mlnere,l 011 R enmmnaa 60 9, 500
- 3.8% sulfur-chlorine ecnteming weh-kero | S
Cosene MIXbIre . L o T - 131 |
109, P3iSa treated sullurized Abelsfn__-_-_.._-_ - 80 33, 400
- 1{}‘70 P4S3 treated sulferized sperm 011 ______ 100 31, 200
Txample I ... .. e Cmmm—aa - 178 35,200 .
HExample IT . oo ~170 28, 600
CExamvle ITT . oo e 190 28, 200
Exempl_e N 190 39, 600

It is to be understood of course. that con-
ventmnel ant1ox1dants v1sc031ty index improvers,

and the like may be added to the lubricants of

our invention, as will be obv1ous to those skilled

. in the art. It is also to be understood that our
~invention is not limited. by any theory of op-

eration or by the partlcular examples cited, but

- only by the appended claims.

What is claimed is: - |
1. A lubricating oil additive meterlel havmg
the characteristic of imparting desirable extreme
pressure properties to ‘a lubricating oil with
which it is blended ccnsmtmg of about 50%

by weight of a reaction product of a chlori-

nated wax-kerosene mlxture with sodium poly-
sulfide, about 30% by weight of a PsSz-treated
sulfurized methylated rosin, and about 20% by
weight of a PsSs-treated sulfurized sperm oil.

2. A mineral Iubricating oil composition con-

- sisting essentially of a mineral oil base stock
‘containing combmed therein about 10%

by
weight, based on the weight of the total com-
position, of a mixture comprising about 50%

- of a reaction product of a - chlorinated wax-

40

Since perform-

kerosene mixture with sodium polysulfide, about

309%
methylated rosin, and- about 20% by welght of

- a P483 treated sulfunzed sperm oil.

~ shown to be unexpectedly useful for. thls type

'of service.

~ We have elso dlsccvered certem other COM- | .: |
- blnatlons exemplified by Example I, Whlch not-

only perform with unexpected merit on the SAE

- machine but also carry unexpectedly high loads
TimRken -

on the Timken machine. Since the
performance is believed to be indicative of per-

- formance in hypmd gears under cendltlons of

- high-torque and low-speed (truck operations), -
~ the latter type of additive is unexpectedly ef-
- fective as an all-purpose lubrlcant for both- |

- passenger cars and trucks

2,488,618
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by weight of a P4S3 treated sulfurized
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