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. 1
ANTI-FOG COMPOSITION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation-in-part application 5
of application Ser. No. 69,488, filed Sept. 3, 1970, now
abandoned.

ORIGIN OF THE INVENTION

The invention described herein was made in the per- 10
formance of work under a NASA contract and is sub-
ject to the provisions of Section 305 of the National
Aeronautics and Space Act of 1958, Public Law
85-568 (72 Stat. 435, U.S.C. 2457)

BACKGROUND OF THE INVENTION

1. Field of the Invention
- The present invention. relates to novel anti-fog com-’
positions. More particularly, the present invention re-
lates to novel compositions for use on space helmet vi-
sors, windshields and the like to prevent fogging of such
surfaces and resultant reduced visibility.

2. Brief Description of the Prior Art ,

 One of the problems associated with space flights is 25
that of fogging of the visors in the space suit and the
windows in the spacecraft. As observed in the Gemini
project, fogging of space suit visors and spacecraft win-
dows, if severe enough, can result in mission abort. At
the present time, no definite method or material exists 30
for low-cost effective antifog treating of such surfaces.

In developing an effective anti-fog material for space -
flight systems, certain criteria must be met. Since the
antifog material will frequently be used in an environ-
ment rich in oxygen and in many cases in a pure oxygen 35
atmosphere, it is absolutely necessary that the material
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. be oxygen-compatible or more specifically that it be
" non-reactive in a pure oxygen atmosphere. Secondly,

the anti-fog compound must be non-toxic; in the sense
that any vapors which might be released from it are not 40
harmful to humans. Qbviously, since the anti-fog mate-
rial is used on visors, spacecraft windows and the like,

it must remain clear for extended periods of time so as
not to interfere with visual observation. More particu-
larly, however, the anti-fog material must be able to 45
prevent fogging of the visor or such in a maximum work
load " condition dunng extra vehicular activity or re-
duced pressure

SUMMARY OF THE lNVENTION 50

It is therefore an object of the present invention to
provide a composmon for preventing fogging of sur-
faces.

It is another object of the present. invention to pro- 55
vide a composition for preventing fogging of surfaces
which composition is non-reactive in a substantially
pure oxygen atmosphere.

Yet another object of the present invention is to pro-
vide an anti-fog composition which is non-toxic.

Another object of the present invention is to provide
an anti-fogging composition for use on space suit vi-
sors, spacecraft windows and the like which remains
free from fogging in maximum work load conditions 45
during extra vehicular activity or reduced pressures.

These and other objects of the present invention will

60

. become apparent from the description given herein and

the appended claims.
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In accordance with the -above. stated objects, the
present invention provides a novel anti-fog composi-
tion comprising a surface active agent, water and a time
extender in the form of an oil. In general, the surface
active agent is present in the composition in amounts
ranging from about 6.8 to about 23.8 parts by volume,
the water being present in amounts of from about 11.7
to 62.3 parts by volume and the time extender oil being
present in amounts of from 0.5 to 15 parts by volume.
The above composition when thoroughly mixed and
applied to a viewing surface such as a spacecraft win-
dow or a space suit visor, will prevent fogging of the
surface for periods of 5 hours or greater dunng maxi-
mum metabolic loads. ,

DESCRIPTION OF THE PREFERRED
EMBODIMENTS -

The novel anti-fog compositions of the present inven-
tion are made up of three components; a surface active
agent, water, and an oil which, in cases where fire ha-
zards exist, is fire resistant in a substantlally pure oxy-
gen atmosphere.

The surface active agents which have a hydrophilic
chain or end group and a llpophrhc or oleophilic chain .
or end group and can be used in the anti-fog composi-
tions of this invention can be anionic, non-ionic, cati-
onic or amphoteric surface active agents. '

Suitable examples of surface active agents which can
be used are the sodium, potassium and amine alkyl sul-
fates having from about 8 to 22 carbon atoms in the
alkyl chain, such as sodium lauryl sulfate, potassium
lauryl sulfate, triethanolamine lauryl sulfate, sodium
octyl sulfate, ammonium dodecyl sulfate, potassium
hexadecy! sulfate and sodium eicosyl sulfate; the so- -
dium, potassium and amine alkylaryl sulfonates having
from -about 8 to 22 carbon atomsin the alkyl chain,
such as the trimethyl amine salt of dodecyl benzene sul-
fonic acid, potassium n-dodecyl benzene sulfonate, so-
dium’ dodecyl naphthylene sulfonate, and triethanol
amine salt of hexadecyl benzene sulfonic acid; the so-

.dium, potassium, and amine ‘salts of the alkyl or alkyl-

aryl'polyalkyleneoxy sulfates having from about 8 to 22
carbon atoms in the alkyl chain and from ‘about 1 to 6
alkyleneoxy groups, such as sodium lauryl polyethe-
noxy sulfate, potassium coconut alkyl polyethynoxy
sulfate, and triethanol amine dodecylphenyl polyethe-
noxy sulfate; the polyalkylene oxide condensates of -
from about 1 to0 6 alkylene oxide units with straight
chain alcohols having from about 8 to 22 carbon atoms,
with. phenols and with alkyl phenols having from about
8 to 22 carbon atoms in the alkyl chain, such as poly-
oxyethylene lauryl ether, polyoxyethylene cetyl ether,
polyoxyethylene oleyl ether, polyoxyethylene nonyl-
phenyl ether, polyoxyethylene octylphenyl ether, poly-
oxyethylene dodecylphenyl ether; the condensation
products of alkyl amines having from about 8 to 22 car-
bon atoms in the alkyl chain with from about 1 to 6
moles of an alkylene oxide, such as polyethenoxy stea-
ryl amine; tertiary amine oxides such as the diloweral-
kyl alkyl amine oxides having from about 8 to 22.car-
bon atoms in the alkyl chain and from about 1 to 4 car-
bon atoms in the lower alkyl chain, for example, stea-
ryldimethyl amine oxide, dimethyl coconut-alkyl amine
oxide, diethyl tetradecyl amine oxide, and cetyl di-
methyl amine oxide; the quaternary ammonium salts,
for example, the diloweralkyl alkyl and dialky! lower
alkyl ammonium salts in which the alkyl group has from
about 8 to 22 carbon atoms and the lower alkyl group

~ has from about'1 to 4 carbon atoms, such as tallow di-



3
methyl benzyl ammonium chloride, trimethyl octadecyl!
ammonium chloride, triethyl dodecyl ammonium bro-
mide, cetylpyridinium ammonium chloride, cetyl trihy-
" droxymethyl ammonium bromide and dimethyl-
dicoconut alkyl ammonium chloride; fatty acid amides
of fatty acids having from about 8 to 22 carbon atoms
and the lower.C,—C, N-substituted derivatives thereof
such as coconut fatty acid ethanol amide and tallow
fatty acid diethanol amide; the sodium, potassium am-
monium and alkylol-substituted ammonium salts of the
alkyl glyceryl ether sulfonates having the formula:

H
—u
Ero— —H
Bt
O

RO—|

wherein R is an alkyl group of from about 8 to 22 car-
bon atoms, n is an integer of from 1'to 4 andX is a chlo-
rine atom, a hydroxyl group, and a sulfonic acid group,
at least one X being a sulfonic acid group, such as so-
dium coconut alkyl glyceryl ether sulforiate, potassium
cetyl glyceryl ether sulfonate, such as those described
in U.S. Pat. No. 3,024,273; and the sulfobetaines, such
as dimethyldodecyl ammonio propylsulfate.

The above surface active agents are well known in
the art and are commercially available materials. Mix-
tures of the above surface active agents can be used
- where desired. Preferred surface active agents are the
alkyl sulfates, the alkyl ether sulfates, and the alkyl
‘glyceryl ether sulfates having from 10 to 14 carbon
atoms in the alkyl chain. Preferably, the cation of the
sulfonic acid salts is either sodium or potassium.

Generally, the surface active-agent is present in the
‘compositions in amounts ranging from about 6.8 to

about 23.8 parts by volume with amounts from about *

10.2 to about 13.6 parts by volume being preferred.
Greater and lesser amounts can be used; however, the
effectiveness of the anti-fog compositions for extended
periods is also somewhat curtailed when amounts out-
side those specified are used.

The second main component of the anti-fog composi-
tion of this-invention is water. Although ordinary tap
water may be used, it has been found preferable to use
distilled or deionized water to reduce the possibility of
a film or a coating being formed on the viewing surface
due to crystallization of residual minerals in the water.
The amount of water present in the anti-fog composi-
tion will generally range from about 11.7 to about 62.3
parts and more preferably from about 19.0 to about
31.3 parts by volume.

The oil component of the anti-fog composition dis-

20.
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tenes and (d) certain synthetic, fire resistant oils con- )

taining phosphorus, silicon, etc. For general use in en-
vironments where no fire hazards exist, any of the
above oils is satisfactory. However, in -certain cases
such as in space flight systems the o:ls of class (d) are
preferred.

In general, the oils which are suitable for use in the
present invention are those which have a boiling point
greater than 150°C. Included within the class of suit-
able hydrocarbon or mineral oils derivable from petro-
leums are the various aliphatic, olefinic, alicyclic, cy-
clic, and aromatic oils or mixtures of such.

Suitable fatty oils or fixed oils include materials such
as coconut oil and palm oil, tall oil and linseed oil. as
well as fatty acids having from about 8 to 22 carbon

-atoms such as those having the general formula C,H;,,,

COOH,; for example, lauric, palmitic and stearic acids;
fatty alcohols both naturally occurring and those pre-
pared by the so-called OXO process having from about
8 to 22 carbon atoms such as octyl, lauryl, decyl, myris-
tyl, cetyl and stearyl alcohols; fatty esters such as the

. above-described mono-, di- and triglyceride esters of
" fatty acids having from about 8 to 22 carbon atoms and
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closed herein serves as a time extender for the compo-. -

sition. The term “oil” as used herein refers to a sub-
stance included within the categories of (a) petroleum
or mineral or hydrocarbon oils derived from crude pe-
troleum, (b) fatty oils, also called fixed oils, such as
mono-, di- and tri-glyceride esters, generally of straight
chain fatty acids having from about 8 to 22 carbon
atoms, such as lauric, palmitic, stearic, oleic, linoleic
and linolenic acids, derived from vegetable or animal
fats, oils or similar materials, (c) essential oils derived
from plants such as the terpenes, pinenes and dipen-

60

the lower alkyl C,~C, esters of these fatty acids; e.g.,
methylpalmitate and other such materials derived from
animal and.vegetable sources.

"The essential oils suitable for use in the present in-
vention include those oils derived from plants which
are usually characterized as carrying the essential odor
or flavor of the plant from which they are extracted.
Chemically, essential oils are often principally terpenes
although many other classes of compounds such as the
pinenes and dipentenes are also present.

As described above, when the anti-fog composition
disclosed herein’is to be used in an environment where
fire-resistance is a necessity, the most useful class of
oils are various synthetic oils containing such elements
as phosphorus and silicon. These oils may be referred
to as.oxygen compatible oils where “‘oxygen compati-

ble” denotes a material which is substantially non-

reactive in a pure oxygen atmosphere.

Suitable oxygen compatible oils contalmng silicon
and phosphorus are the silicon oils and the organophos-
phate esters. Any of thes materials can be used as the
time extender oil providing they have a boiling point
about 150°C.

Suitable silicon-oils which can be used in the anti-fog
composition of this invention are the polysiloxanes
which are polymers having repeating units of the fol-
lowing group (R,Si0),, wherein R is an aliphatic or ar-
omatic group having from about 1 to 8 carbon atoms
and n ranges from about 2 to 20. Examples of R are
methyl, ethyl, and phenyl. These materials are organo
polysiloxanes, are well known and are commercially
available; for example, the AF series, trade names of
the General Electric Company, and DC-200, a trade
name of the Dow-Corning Company.

Suitable organophosphate esters which can be used

in the anti-fog composition of this invention are those

having the formula R3PO; in which R is an aliphatic or
aromatic group, having from about 1 to 8 carbon

"atoms. Specific examples of these materials are trime-

thylphosphate, triethylphosphate, triphenylphosphate.
These organo phosphate esters are well known and
commercially available, for example, the Gafac series,
a trade name of the GAF Corporation.

-
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Although, as mentioned, materials such as the silicon
based oils are suitable for use in the present invention,
the preferred fire-resistant oils are the phosphate. es-
ters, particularly materials such as triaryl phosphates.
A preferred class of triaryl phosphates are those de-
rived from cresylic acid. Phosphate esters of this type
may be conveniently prepared by the reaction of cre-
sylic acid and.phosphorus oxychloride using proce-
dures well known in the art. The term “‘cresylic acid”
refers to mixtures of phenolic materials boiling gener-
al]ly above the cresol range and derived from either pe-

troleum or coal tar sources. A typical commercial cut’

of cresylic acid will have a boiling point ranging from
220° to- 250°C and a composition as follows: meta,
para-cresols, 0 to I percent; 2,4 and 2,5-xylenols, 0 to
3 percent; 2,3 and 3,5-xylenols, 10-20 percent; 3,4-
xylenol, 20 to 30 percent and Cq phenols, 50 to 60 per-
cent. The preparation of triaryl phosphates from cre-
sylic acid results in a wide variety of phosphate esters
of varying viscosities. Although the viscosity of the par-
ticular phosphate ester derived from these cresylic
acids is not critical, it has been found that a preferred
phosphate ester for use in preparing the compositions
of the present invention is one having a viscosity of
from around 200 to 230 Saybolt .Universal Seconds
(SUS) at 100°F as measured by ASTM Method D445-
53T. The phosphate esters derived from cresylic acid
are ideally suited for use in the present invention inas-
much as: they have extremely low vapor pressures mak-

ing their toxicity from an inhalation point of view virtu-
ally negligible; they are extremely fire resistant even in
pure oxygen atmosphere; and they remain clear and
stable for-long periods of time when spread -on the
viewing surface. In‘preparing the anti-fog compositions
of the present invention,the oil will be present in
amounts ‘ranging from- about 0.5 to 15, preferably
aboiut 2 to 6, parts by volume.

To prepare the anti-fog composition of the present
invention, it is only necessary to mix the appropriate
amounts of the detergent, the water, and the oil and ag-
_itate the.components until the solution is completely
emulsified. In use, the emulsified mixture is applied in
a thin coat to the surface to be protected after which
the surface is buffed with a lint free cloth until’it is
clear. Coatings applied in this fashion have been found
to remain clear from fogging in maximum work load
conditions during extra vehicular activity.

To further explain and demonstrate the present in-
vention, the following non-limiting examples are pres-
ented:

EXAMPLE 1

As the surface active agent, 35 parts by volume of a
commercially available detergent, Lemon Fresh Joy,
(34 percent active) a trade mark of the Procter &
Gamble Co., Cincinnati, Ohio, and’ containing by
weight 25 percent of the ammonium salt of coconut
alkyl ether sulfonate containing 3 ethenoxy units, 4
percent of the sodium salt of coconut alkyl glycerol
ether sulfonate, 5 percent of dimethyldodecyl amine
oxide, 9 percent ethyl alcohol 3.7 percent miscella-
neous, - including inorganic salts, perfume, unsul-
phonated material, and the remainder (53.3 percent)
being water, were mixed with 5 parts by volume of de-
ionized water and 7 parts by volume of Cellulube 220,
a phosphate ester derived from cresylic acid having a
viscosity of 220 Saybolt Universal Seconds at-100° F
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a trade name of the Stauffer Chemical Company, New
York, N.Y. The mixture was shaken until it was com-
pletely emulsified. The composition was evaluated on
a special helmet anti-fog test device. The helmet anti-
fog test device consists of a space suit helmet having at-
tached thereto a mechanical system to simulate meta-
bolic rate. In order to control dew point temperatures
internally and externally of the helmet, various heating
and cooling coils are disposed within and outside the
helmet. A primary life support system supplies air to
the test helmet. In other words, the primary life support
system provides the life’ environment which would be
present were a human being wearing the helmet. In the
example set forth herein, the primary life support sys-
tem supplied air, the following parameters being used:
1. Flow Rate 5.62 Standard Cubic Feet per Minute
(SCFM) .

2. Dry Bulb Temperature 53°F

3. Dew Point Temperature 46°F :

The mechanical lung device which in effect supplies
the exhaled air internally of the helmet was also oper-
ated on air received from the primary life support sys-
tem and operated with the following parameters:

1. Flow Rate 5.48 SCFM

2. Dry Bulb Temperature 90.5°F

3. Dew Point Temperature 90.0°F

The chamber temperature external of the helmet was
initially fixed at 40°F and was decreased slowly until
fogging began to appear on the internal untreated hel-
met area. In order to prevent.fogging on the external
surface-of the helmet visor, to dry nitrogen- purge was
blown over the visor surface. .

Using the above stated conditions, the visor area con-
taining the anti-fog composition of Example 1 re-
mained clear from excessive fogging for approximately
2% hours. '

When in the above example other surface active
agents such as sodium lauryl sulfate, potassium lauryl
sulfate, triethanolamine lauryl sulfate, sodium octyl sul-
fate, ammonium dodecyl sulfate, potassium hexadecyl
sulfate, sodium eicosyl sulfate, trimethyl amine salt of
dodecyl benzene sulfonic acid, potassium n-dodecyl
benzene sulfonate, sodium dodecy! naphthylene sulfo-

- nate, the triethanol amine salt of hexadecyl benzene
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sulfonic acid, sodium lauryl polyethenoxy sulfate, po-
tassium coconut alky polyethenoxy sulfate, triethanol
amine dodecylphenyl polyethenoxy sulfate, polyoxy-
ethylene lauryl ether, polyoxyethylene cetyl ether,
polyoxyethylene oleyl ether, polyoxyethylene nonyl-
phenyl ether, polyoxyethylene octylphenyl ether, poly-
oxyethylene dodecylphenyl ether, polyethenoxy stearyl
amine, stearyldimethy! amine oxide, dimethyl coconut
alkyl amine oxide, diethyl tetradecyl amine oxide, cetyl
dimethyl amine oxide, tallow dimethyl benzyl ammo-
nium chloride, trimethyl octadecyl ammonium chlo-
ride, triethyl dodecyl ammonium bromide, cetylpyri-
dinium ammonium chloride, cetyl trihydroxymethyl
ammonium bromide, dimethyldicoconut alkyl ammo-
nium chloride, coconut fatty acid ethanol aniide, tallow
fatty acid diethanol amide, sodium coconut alky! glyc:
eryl ether sulfonate, potassium cetyl glyceryl ether sul-
fonate, and dimethyldodecyl ammonia propyl sulfate
are substituted for the mixture of surface active agents
used above in Example 1, compositions havmg anti-fog
properties are obtained. :
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EXAMPLE 2

The procedure of Example 1 was repeated using a

composition coimprised of 35 volumes of the detergent

“set forth in Example 1, 5 volumes of deionized water,
and 10 volumes of Cellulube 220. Using the composi-
tion of Example 2, the helmet visor remalned clear
from foggmg for up to 5 hours.

When in the above Example other,tlme'extender oils
having a boiling point of above 150°C such as coconut
oil, palm oil, tall oil, linseed oil, lauric acid, palmitic
acid, stearic acid, octyl alcohol, lauryl alcohol, decyl
alcohol, myristyl alcohol, cetyl alcohol, stearyl alcohol,
methyl palmitate, a terpene, dimethyl siloxane, poly-

" phenylsiloxane, trimethylphosphate, triethyl phosphate

and triphenyl phosphate are substituted for the organic.

phosphate ester used in the above ¢xample, composi-
tions having anti-fog properties are obtained.

EXAMPLE 3

The procedure of Example 1 was repeated using a
composmon comprised of 35 volumes of the detergent
set forth in Example 1, 5 volumes of deionized water,
and 4 volumes of Cellulube 220. Using this composi-
tion, the helmet visor remained clear from fogglng for
over 5 hours.

As the above examples clearly demonstrate the com-
position of the present invention is extremely effective
in reducing the fogging of space suit visors under maxi-
mum metabolic conditions. In addition, the extremely
low volatility of the phosphate esters employed in em-
bodiments described herein renders such compositions
wvirtually non-toxic from an inhalation point of view.
The phosphate ester compositions have been found to
be virtually non-reactive when tested in essentially pure
oxygen- environments ‘thus making’ them emmently
suited for use in space flight operations. :

While in the description sets forth herein the use. of
anti-fog compositions has been described with partlcu-
lar reference to space flight environments, it is to be
understood that their usefulness is not so limited. For
example, the compositions can be used to prevent fog-
ging of windshields of automobiles, motorcycle crash
. helmets, firemen’s helmets and in fact can be used on
virtually any surface where it is desired to maintain a
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face active agents, and ionic charge compatible mix-

tures_thereof. -

3. The composmon of clalm 2, wherein said surface
active agent is an anionic surface active agent.

4. The composition of claim 3, wherein said anionic
surface active agent is selected from the group consist-
ing of the sodium, potassium and aminc alkyl sulfates
having from about 8 to 22 carbon atoms in the alkyl
chain; the sodium, potassium and amine alkyl aryl sul-
fonates having from about 8 to 22 carbon atoms in the
alkyl chain; the sodium, potassium and amine alkyl po-
lyalkyleneoxy sulfates having from about 8 to 22 car-
bon atoms in the alkyl chain and-from about 1 to 6 al-
kyleneoxy groups; the sodium, potassium and amine
alkylaryl polyalkyleneoxy sulfates having from about 8
to 22 carbon atoms in the alkyl chain and from about
I to 6 alkyleneoxy groups; and the alkyl glyceryl ether
sulfonates having the formula:

I
bn _
CHO— |-IT .
H—C—H n

RO—

_ wﬁerein R is an alkyl group of‘from_ about 8 to 22 car-
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fog free condition.- The compositions herein are effec- -

tive and can be used on transparent plastic materials as
well as glass and indeed can be used on aluminum and
other reflective surfaces to prevent fogging.

What is claimed is:

1. An anti-fog composition for application to viewing
surfaces consisting essentially of from about 6.8 to 23.8
parts by volume of a surface active agent; from 11.7 to
62.3 parts by volume of water; and from 0.5 to 15 parts
by volume of an oil time extender selected from the
group consisting of a substantially water-insoluble or-
ganopolysiloxane having the formula (R;Si0), wherein
R is an aliphatic or aromatic hydrocarbon group having
from about 1 to 8 carbon atoms and wherein n ranges
from 2 to 20 and an organophosphate ester having the
formula R4PO; wherein R is an aliphatic or aromatic
hydrocarbon group having from about 1 to 8 carbon
atoms.

2. The composmon of claim 1, wherein said surface
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“active agent is selected from the group consisting of an- -

ionic surface active agents, nonionic surface active
agents, cationic surface active agents, amphoteric sur-

bon atoms, n is an integer of from' | to 4 and X is a chlo-

‘rine atom, a hydroxyl group, and a sulfonic acid group,

at least one X being-a sulfonic acid group.
"~ 5.The composxtlon of claim 4, wherein the cation of
said ° amomc surface actrve agent is sodium or _potas-
sium.

~ 6. The composmon of clarm 4, wherein said catron is
sodium.
~ 1. The composmon of claim 2, wherein said surface
active agent is a non-ionic surface active agent.

8. The composition of claim 7, wherein said non-

. ionic surface active agent is selected from the group

consisting of a polyalkylene oxide condensate of from
about 1 to 6 alkylene oxide units with straight chain al-
cohols having from about 8 to 22 carbon atoms, a poly:
alkylene oxide condensate of from about 1 to 6 alkyl-
ene oxide units with a phenol; a polyalkylene oxide
condensate of from. about | to 6 alkylene oxide units
with an alkyl phenol having from about 8 to 22 carbon
atoms in the alkyl chain; a condensation product of an
alkylamine having from about 8 to 22 carbon atoms in

the alkyl thain with from about 1 to 6 moles of an alkyl-

ene oxide; a diloweralkyl alkyl amine oxoxide having
from about 8 to 22 carbon atoms in the alkyl chain and
from about 1 to 4 carbon atoms in the lower alkyl
chain; a fatty acid amide, said fatty acid amide having
from about 8 to 22 carbon atoms in said fatty acid; and
a N-loweralkyl substituted fatty acid amide, said fatty
acid amide having from about 8 to 22 carbon atoms in
said fatty acid and from about l to 4 carbon atoms in
said loweralkyl group.

9. The composmon of claim 2, wherein said surface
active agent is a cationic surface active agent.

10. The composition of claim 9, wherein said cationic
surface active agent is selected from the group consist-
ing of a quaternary ammonium salt having at least one
alkyl group of from about 8'to 22 carbon atoms; a di-

e

loweralkyl alkyl benzyl ammonium salt, said alkyl



9

group having from about 8 to 22 carbon atoms and said
loweralkyl group having from about 1 to 4 carbon
atoms; and an alkyl heterocyclic ammonium salt, said
alkyl group having from about 8 to 22 carbon atoms.

11. The composition of claim 1, wherein said organo-
phosphate ester is a triaryl phosphate derived from cre-
sylic acid.

12. The composition of claim 1, wherein said water
is deionized water.

13. The composition of claim 1, wherein said surface
active agent is a mixture of a sodium, potassium, or
amine alkylpolyalkyleneoxysulfate having from about 8
to 22 carbon atoms in the alkyl chain and from about
1 to 6 alkyleneoxy groups, a diloweralkyl alkyl amine
oxide having from about 1 to 4 carbon atoms in the
loweralkyl chain, and a sodium, potassium, or amine
alkyl glyceryl ether sulfonate having the formula:

H
—J}H
HO-— |-
H—J)—H
x

RO—|.

wherein R is an alkyl chain of from about 8 to 22 car-
bon atoms, n'is an integer of from 1 to 4 and X is a chlo-
rine atom, a hydroxyl group-or a sulfonic acid group,
at least one X being a sulfonic acid group.

" .14, The composition of claim 13, wherein said sur-
face active agent is present in an amount of from about
6.8 to about 23.8 parts by volume, wherein the weight
ratio of said surface active agent mixture is about 25
parts of said alkylpolyalkyleneoxysulfate to about 5

parts of said amine oxide to about 4 parts of said alkyl-

glyceryl ether sulfonate.

15. The comp()sition'of claim 14, wherein said alkyl-
polyalkyleneoxy sulfate is an alkylpolyethyleneoxy sul-
fate.

16. The composition of claim 13, wherein said oil is
a fire resistant oil present in an amount of from about
2 to about 6 parts by volume, said oil comprising a tri-
aryl phosphate derived from cresylic acid and having a
viscosity of approximately 220 SUS at 100°F.

17. The composition of claim 16, wherein said water
is present in an amount of from 19.0 to about 31.3 parts
by volume.

18. The composition of claim 17, wherein said alkyl

chain of alkylpolyalkyleneoxysulfate and alkyl glyceryl

ether sulfonate has from about 10 to 14 carbon atoms.

19. The composition of claim 1, wherein said surface
active agent is an ionic charge compatible mixture of
anionic surace active agents, cationic surface active
agents, and nonionic surface active agents.

20. An anti-fog composition for application to view-
ing surfaces consisting essentially of 35 parts by volume
of an aqueous detergent which comprises 34 percent
surface active agent mixture and 53.3 percent water; 5
parts by volume of deionized water; and 4 to 10 parts
by volume of an oil time extender selected from the
group consisting of a substantially water-insoluble or-
ganopolysiloxane having the formula (R:8i0), wherein
R is an aliphatic or aromatic hydrocarbon group having
from about 1 to 8 carbon atoms and wherein n ranges
from 2 to 20 and an organophosphate ester having the
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formula R3PO; wherein R is an aliphatic or aromatic
hydrocarbon group having-from about | to & carbon
atoms.

21. The composition of claim 20, wherein said sur-
face active agent is a mixture of a sodium, potassium,
or amine alkylpolyalkyleneoxysulfate having from
about 8 to 22 carbon atoms in the alkyl chain and from
about 1 to 6 alkyleneoxy groups, a diloweralkyl alkyl
amine oxide having from about 1 to 4 carbon atoms in
the loweralky! chain, and a sodium, potassium, or
amine alky! glyceryl ether sulfonate having the for-
mula:

.
_&n
bmo— |
H—C—H .
X

RO—]|

wherein R is an alkyl chain of from about 8 to 22 car-
bon atoms, n is an integer of from 1 to 4 and X is a chlo- |
rine atom, a hydroxyl group or a sulfonic acid group,
at least one X being a sulfonic acid group.

22. The composition of claim 21, wherein the weight
ratio of said surface active agent mixture is about 25
parts of said alkylpolyalkyleneoxysulfate to about 5
parts of said amine oxide to about 4 parts of said alkyl-
glyceryl ether sulfonate. _

23. The composition of claim 22, wherem said alkyl-
polyalkyleneoxysulfate is an alkylpolyethyleneoxysul-
fate.

24. The composition of claim 20, wherein said oil
time extender is said substantially water-insoluble or-
gariopolysiloxane.

25. The composition of claim 20, wherein said 01I
time extender is said organophosphate ester.

26. The composition of claim 25, wherein said or-
ganophosphate ester comprises a triarylphosphate de-
rived from cresylic acid and having a viscosity of ap-
proximately 220 SUS at 100°F.

27. The composition of claim 26 wherein said alkyl
chain in said alkylpolyalkyleneoxysulfate has from
about 10 to 14 carbon atoms.

28. The composition of claim 25, wherein 4 parts by
volume of said oil time extender is present.

29. The composition of claim 1, wherein said oil time
extender is said substantially water insoluble organo-
polysiloxane.

30. The composition of claim 1, wherein said oil time
extender is'said organophosphate ester.

31. A process for préventing fogging on viewing sur-
faces which comprises; applying to said viewing surface
a thin coat of an anti-fog composition consisting essen-
tially of from about 6.8 to 23.8 parts by volume of a
surface active agent; from 11.7 to 62.3 parts by volume
oif water; and from 0.5 to 15 parts by volume of an oil
time extender selected from the group consisting of a
substantially water-insoluble. organopolysiloxane hav-
ing the formula (R:Si0),, wherein R is an aliphatic or
aromatic hydrocarbon group having from about I to 8
carbon atoms and wherein n ranges from 2 to 20, and
an organophosphate ester having the formula R;PO;,,
wherein R is an aliphatic or aromatic hydrocarbon
group having from about | to 8 carbon atoms and
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thereafter buffing said viewing surface until it is clear

32. The process of claim 31 wherein said anti-fog
composition consists essentially of an emulsified mix-
ture of 35 parts by volume of an aqueous detergent
which comprises 34 percent surface active agent and
53.3 percent water; 5 parts by volume of deionized wa-
ter; and 4 to 10 parts by volume of said oil time ex-
tender.

33. The process of claim 31, whereln said surface ac-

tive agent is a mixture of a sodium, potassium, or amine i

alkylpolyalkyleneoxysulfate having from abouit 8 to 22
carbon-atoms in the alkyl chain and from about 1 to 6
alkyleneoxy groups, a diloweralkyl alkyl amine oxide

A ..

12 -

wherein R is an alkyl chain of from about 8 lo 22 car-
bon atoms, n is an integer of from 1 to 4 and X is a chlo-

. rine atom, a hydroxyl group or a sulfonic acid group,

having from about 1 to 4 carbon atoms in the loweral- -

" kyl chain, and a sodium, potassium, or amine alkyl
glyceryl ether sulfonate havmg the formula

N

oo
"H—C—H

RO H

n

45

25

30

35

40

at least one X being a sulfonic acid group.

34. The process of claim 33, wherein the ' weight ratio
of said surface active agent mixture is about 25 parts of
said alkylpolyalkyleneoxysulfate to about 5 parts of
said amine oxide to about 4 parts of said alkyl glyceryl
ether sulfate.

35. The process of clalm 34 wherein 4 parts by vol-
ume of said oil timé extender is present. }
36. The process of claim 35, wherein said oil time ex-
tender is said substantially water insoluble organopoly-

siloxane.

37. The process of claim 33, wherein said oil time ex-
tender is said organophosphate ester.

38. The process of claim 37, wherein said organo-
- phosphate ester is a tnarylphosphate derived from cre-

syllc acid.
* * * * *
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