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1. 
The present invention relates to cleaning ma 

terials, and particularly such as are applicable 
to the cleaning of metal parts in the process of 
manufacture in order to prepare their surfaces 
for such operations as plating, rust-proofing, 
painting, or the inspection of the parts for mi 
nute surface imperfections, and this application 
is a continuation in part of applicant's Copend 
ing applications Serial No. 463,495, filed October 
27, 1942, now abandoned, and No. 592,522, filed 
May 7, 1945, now abandoned, the former being 
a continuation in part of applicant's application 
Serial No. 347,929, filed July 27, 1940, now Patent 
No. 2,399,205. 
Metal parts in the course of Ordinary manifacu 

turing operations become coated with cutting 
oils, drawing and buffing compounds, mineral oil, 
dust, carbon Smut, chips and other materials 
which must be entirely removed in order to pre 
pare the Surface for Subsequent treatment or for 
certain inspection operations. It is required that 
the Surface of the metal be perfectly clean and 
free from objectionable foreign material, and in 
the case of active metals it is essential to leave 
the Surface in a neutral condition in order to 
inhibit rust, corrosion or oxidation in the inter 
val between operations, including, in some in 
stances, a storage interval. 
Some types of material which must be removed, 

Such as light cutting oils, are not difficult to re 
move With conventional cleaning baths, but seri 
ous difficulties have been encountered by reason 
of the fact that various cleaning methods used 
in the past have left the surface of the metal part 
in Such condition that it rusts or corrodes very 
rapidly following the cleaning operation. Other 
materials, and in particular drawing and buffing 
compounds, are more difficult to remove. Buf 
fing compounds contain inert materials including 
finely divided emery or other abrasives and also 
other Saponifiable and semi-saponifiable stear 
ates, greases and Sometimes mineral oils. Draw 
ing compounds contain soaps, partially saponi 
fiable oils, Saponifiable oils and fatty acid, de 
graws, pigments and sometimes, rosin oil and, in 
addition, there is usually found upon the surface 
of the parts mineral oil, dust, carbon Smut and 
other types of inert material which strongly ad 
here to the surface but must, nevertheless, be 
removed. 
In the past, four principal classes of cleaning 

materials have been employed for cleaning metal 
parts in production; namely, alkali compounds 
in Water, chlorinated hydrocarbons, such as tri 
chlorethylene, ordinary hydrocarbon solvents, 
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and Solvent emulsions. Alkali compounds, While 
widely used in spray and dip cleaning to remove 
certain types of light soil, are not effective in re 
inoving stubborn deposits such, for example, as 
bu?ing or drawing compounds. Moreover, when 
used on steel they leave the surface in such a 
condition that it tends to rust rapidly following 
the cleaning operation and there is a tendency 
of the alkali to react chemically with the metal, 
particularly in the case of active metals, such as 
zinc die castings. Trochlorethylene and similar 
chlorinated hydrocarbons are most effective. When 
used in the vapor stage, and are extensively so 
used. However, the Solvent vapors are often 
noxious, even poisonous, and while they dissolve 
the greases and oils they will not entirely carry 
off inert materials and Soaps. Therefore, it is 
often necessary to hand-wipe parts which have 
been Subject to vapor Solvent cleaning. Again 
it is found that the Surface is left in such a con 
dition that the parts tend to rust. Ordinary 
hydrocarbon solvents have been used to a limited 
extent in dip or spray. cleaning, usually while hot. 
They are effective in dissolving greases and oils, 
but have no effect on most soaps; they are un 
able to carry inert-or nonsoluble materials in sus 
pension, and they create a fire hazard. These, 
too, leave the parts in a condition in which they 
1'ust rapidly. Stable Solvent emulsions are used 
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to a limited extent for cleaning by dip methods, 
but are not particularly effective in the removal 
of oils and greases. If heated or sprayed, they 
tend to foam; and if heated, much of the solvent 
is lost by evaporation. 

It is the general object of the present invention 
to provide highly effective inexpensive methods, 
materials and apparatus for conducting cleaning 
Qperations of the type mentioned without the dis 
advantages of the prior practice. 
Another object of the invention is to provide 

a single-cleaning bath which, when used either 
as a Sgray or dip bath or both, will effectively 
l'emove oils, fatty acids, soaps, greases and inert 
materials without reacting with the metal part 
being cleaned and which will leave the surface 
of the part in a condition such that it will not 
rust within a reasonable period under ordinary 
storage conditions, but on which surface there is 
no Visible film. 
Another object of the present invention is to 

provide a novel form of cleaning bath comprising 
an unstable mixture of a cleaning solvent and a 
Solvent-Water emulsion, which bath may be used 
in either spray or dip methods of cleaning, and 
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which may be re-used repeatedly for a relatively 
long period. 
Another object of the present invention is to 

provide a novel cleaning solution for use in pre 
paring cleaning baths of the type mentioned. 
Other objects, which include the provision of 

apparatus designed to carry out the cleaning Op 
eration in the best possible manner, including the 
provision of means for limiting loSS of cleaning so 
lution by evaporation, Will become apparent from 
the following Specification, the accompanying 
drawings, and the appended claims. 
In the drawings, in which like numerals are 

used to indicate like parts in the several views 
throughout: 

Figure 1 shows a horizontal section, taken on 
the line - of Figure 2, of a Spray Washing Ina 
chine of a type adapted for uSe in accordance 
With one phase of the present invention; 

Figure 2 shows a vertical Section of the Sane 
machine taken on the line 2-2 of Figure 1; and, 

Figure 3 is a side view on a reduced Scale, taken 
on the line 3-3 of Figure 2, parts being broken 
away to show a portion of the interior of the ma 
chine. 
In accordance with the present invention, 

metal parts are cleaned by Subjecting them to the 
action of an unstable mixture of a cleaning Sol 
vent emulsion and an unemulsified cleaning Sol 
vent, which unstable mixture is referred to 
throughout this specification as the bath, or 
cleaning bath. This bath is made up of a Solvent 
emulsion containing any Suitable cleaning Sol 
vent, Water, and an emulsifying agent such as 
a Water Soluble Soap. This portion of the bath, 
which is referred to throughout as the emulsion, 
is a stable Solvent in Water emulsion having the 
property of being able to clean by Wetting action 
and dispersion. The cleaning bath, in addition 
to the cleaning emulsion, contains solvent in an 
amount greater than can be emulsified with the 
cleaning emulsion, with the result that the addi 
tional Solvent remains Separate from the emul 
Sion and tends to float on the Surface of the bath 
in a layer. 
The cleaning bath of the present invention may 

be used for cleaning either by the dip or spray 
method, but is most advantageously used in Spray 
cleaning. 
In the dip method of cleaning, the parts to be 

cleaned are simply dipped into the material, 
which is preferably maintained during dip clean 
ing at a temperature in the order of 160 to 180° 
F. The parts to be cleaned, when dipped into the 
bath, first enter and then pass through the sol 
vent layer at the top before entering the emulsion 
beneath the Solvent layer. This exposes the ma 
terial to be renoved from the part to the action of 
the Solvent first. When this material contains 
greaSy and oily Substances, as Well as inert par 
ticles, the Solvent penetrates the material to be 
removed, Wets or coats the inert constituents 
thereof and acts generally to soften the grease and 
oily matter in the material. As the part moves 
into the cleaning emulsion, in which it is prefer 
ably held for a short period depending upon the 
amount of material which must be removed, the 
emulsion causes a further wetting, emulsifying 
and Softening of the material and also tends to 
CauSe a dispersion of the material on the surface 
Of the part and in the cleaning emulsion thus 
loosening it and spreading it to a condition in 
which it will be readily removed in subsequent 
rinsing Operations. Then, as the part is removed 
from the bath out through the solvent layer for 
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4. 
a second time, the penetrating and softening 
action of the Solvent is repeated and, in addition, 
the mechanical movement of the solvent over the 
work causes a partial or complete removal of the 
loosened, softened and dispersed material origi 
nally upon the part to be cleaned. The penetrat 
ing and wetting properties of the Solvent being 
Superior to those of the emulsion cause an initial 
penetration and coating by the Solvent that fa 
cilitates subsequent penetration and dispersion by 
the emulsion. 

If the dip method of cleaning is used alone, as 
Soon as the part is removed from the cleaning 
bath it should be subject to a rinsing operation, 
preferably in the form of a water Spray Which 
Will mechanically remove and wash away any 
remaining vestige of foreign material and the 
cleaning bath. The free solvent in the bath 
greatly facilitates rinsing, apparently because the 
free solvent and emulsion, being dispersed 
throughout the material on the surface, make it 
easier to break and wash away the material than 
Would be the case if it Were either pure Solvent or 
all a stable emulsion. At the same time, the 
emulsion blankets and prevents drying out of 
the Solvent between the Washing operation and 
the rinsing operation and serves as a carrier for 
inert materials and solvent. As a result, the 
Inetal part is very readily rinsed to a free, clean 
Surface, upon which no trace of foreign material 
can be seen and which, additionally, is sufficient 
ly clean chemically to take electroplating or rust 
proofing treatmentS Successfully. 
The above described cleaning bath of the pres 

ent invention may also be used to excellent ad 
Vantage in Spray cleaning, in which event it is 
mechanically mixed in any suitable manner and 
Sprayed directly upon the work to be cleaned by 
any Suitable spray nozzle. 
A machine Suitable for carrying out the spray 

cleaning process is illustrated in the drawings. As 
there shown, the machine comprises a sheet metal 
Casing of any desired construction having side 
Walls 0 and , top Wall 2, and bottom wall 3. 
The lower portion of the casing has a projec 
tion at One side defined by an auxiliary side wal 
4 Spaced outwardly from the wall at the 

upper part of the machine on the same side. 
The Offset between the walls and 4 is closed 
by a plurality of hinged lids 5, 6 and 7. The 
ends of the machine are partially closed by end 
Walls 8, which are entirely closed at their lower 
portions but have at their upper central portions 
Openings 9 through which the work to be cleaned 
is passed. 
Any desired means for conveying the work 

through the machine may be utilized, but, as 
shown in the drawings, it is preferred to utilize a 
chain type of conveyor which runs upon an I 
beam track 23 extending entirely through the na 
chine and the openings 9 in the end was 3 
thereof. The chain conveyer, indicated generally 
at 22, is provided with a plurality of longitudinally 
Spaced hooks 23 for Supporting the work 24 to 
be cleaned. 
The machine is divided into three compart. 

ments, 25, 26 and 27. The compartment 25 is 
the Washing compartment. Compartment 26, 
Which is the first rinsing stage, is separated from 
Compartment 25 by a wall 28. Compartment 26, 
in turn, is Separated from compartment 27, the 
Second rinsing stage, by means of a wall 29 simi 
lar to the Wall 28. The walls 28 and 29 have 
openings 39 and 3 therein, which openings are 
Similar to the openings 9 in the end walls 8, 
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The lower portions of the compartments: 25, 26 
and 2, which are separated from each other, by 
the lower portions of the walls 28 and 29; form, 
reservoirs for retaining the washing, fluid and 
rinse water, respectively. That is, the lower por 
tion of the compartilent 25 forms a reservoir for 
the Washing fluid while the lower portions of con 
partments 26 ag2-fort sepas'ate. reservoirs for 
rinse Water. - - - 
Mounted in the compartment 25 adjacent the 

side walls and 2 are a plurality of vertically 
extending spray pipes 32 connected by suitable 
piping to the discharge outlet 36 of a pump. 38. 
The vertically extending spray pipes are provided 
throughout their length with a plurality of Spaced 
nozzles of any desired form, such as milled slots 
in the pipe, adapted to spray the cleaning ma 
terial upon the work carried by the chain con 
veyor 22. It will be noted that the last spray 
pipes are positioned very close to the wall 28, 
with the result that the wall 28 forms a baffle 
acting to prevent the cleaning fluid from enter 
ing the first rinsing compartment. - 
The cleaning material which is discharged by 

the spray pipes 32 falls back into the reservoir 
in the bottom of the spray compartment 25 and 
means are provided for drawing the cleaning 
material from this reservoir and conducting it to 
the intake of the pump 38. It will be noted, as 
shown in Figure 2 of the drawing, that the clean 
ing bath in the reservoir comprises an underlying 
body of emulsion indicated 40 upon the top of 
which is a layer. 42 of unemulsified solvent. These 
two immiscible liquids have a distinct interface, 
the level of which is indicated by the line 43 in 
Figure 2. It is necessary, in order to properly 
conduct the washing operation, to draw into 
pump 33 a mixture of these two immiscible fluids 
and this is accomplished in the machine illus 
trated in the drawings by connecting the pump 
intake 44 to a pipe 45, the open end of which 
extends vertically and lies just below the inter 
face 43 of the two liquids. As a result of this 
arrangement, the pump suction draws in part 
upon the solvent layer 42 and in part from the 
underlying emulsion layer 40, thus drawing in a 
mechanical mixture of the two immiscible liquids. 
The action of the pump, as well as the turbulence 
created by the spray, renders this mechanical 
mixture an exceedingly intimate one, with the 
result that the free or unemulsified solvent is 
thoroughly dispersed through the spray. 

Aside from the simplicity of this method of 
mixing the two layers, the method has the fur 
ther advantage that the relative proportions of 
the two liquids may be readily varied in any given 
installation by varying the distance between the 
top of pipe 45 and the interface 43, or, in other 
words, by adjusting the level of the interface. 
This may be done readily, since the System is a 
closed One, by varying the quantity and propor 
tions of the cleaning bath in the reservoir. 
The ratio of the announts of the two liquids, 

which are dra Win into the pump, is a function of 
the pump capacity, the intake pipe diameter, and 
the distance between the top of the pipe and the 
interface. These three factors may, of course, 
be adjusted to produce any desired ratio. Ex 
cellent results, in the renoval of bufing corn 
pounds from zinc die castings in preparation for 
electro-plating have been Secured in an instal 
lation in which the pump capacity was 500 gal 
lons per minute, the intake pipe diameter was 
four inches, and the distance between the top 
of the pipe and the interface was from four to 
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6 
six inches. It is, of course, necessary to make 
additions: to the bath: from time to time to cons 
pensate for evaporation loss and drag out Which 
otherwise might Wary the level of the interface. 

In removing cutting oils and such materials 
which are more readily removed from the Work 
than buffing and drawing compounds, it has been 
found desirable where the parts are to be painted 
to locate the intake pipe at a point further re 
moved from the interface between the unemulsi 
fied: Solvent and the Solvent emulsion in order 
to draw into the spray a smaller proportion of 
unemulsified solvent Since this leaves the Surface 
of the parts in a better condition for paint ads 
herence. Accordingly, in Such case less Solvent 
is used in the bath and the pump intake pipe: 
extends horizontally into the tank at a point 
about thirty inches below the interface. It is 
essential, however, even it. Such cases to main 
tain the unemulsified Scivent layer on the bath, 
There is sufficient turbulence created by the 
spray and the circulation of the fluid to carry a 
certain proportion of the desired free. Solvent 
into the underlying emulsified layer and thence 

.. into the pump. 
When chips are being removed from the Work, 

it is desirable to employ a Screen on the intake 
coe. 
Following the cleaning Spray, the parts are 

either subject to an air blow off or to a rinsing 
operation. In Inany cases a Water rinse is un 
necessary, it being Suficient simply to subject 
the parts to a blast of compressed air to remove: 
all traces of the bath. This is due to the fact, 
that the cleaned netal Surface Sheds the cleaning 
material and water readily. Ordinarily only a 
few drops remain on the surface and they are 
bodily renoved by the air blast rather than dried 
on the surface. In removing buffing cornpounds 
from zinc die castings, it has been found prefer 
able to Subject the parts to a water rinse and, 
accordingly, in the apparatus illustrated in the 
drawings tWo rinsing stages are provided. 

the two rinsing stages. 26 and 2 are identical 
and each comprises a plurality of vertical rins 
iing Spray pipes S and 4, respectively, connected 
by Suitable piping to the discharge side of indi 
vidual pumps 48 and 49, respectively. The pump 
inlets 5 and 5E are connected directly to the 
rinse water reservoirs in the lower parts of com 
partments 26 and 2, so that the rinse water is 
recirculated. Recirculation of the rinse Water is 
desirable inot only because it results in a saving 
of Water, but also a Saving of heat, since the Water. 
is sprayed at the preferred temperature of 120° 
F'. It will be noted that the last washing sprays 
32 are positioned quite close to the first rinsing 
sprays 5, being separated only by the Wall or 
partition 28. This is desirable in order to avoid 
any drying off of the parts between the last 
Washing Spray and the first rinsing spray. 
The cleaning bath in the reservoir of compart 

ment 25, as well as the rinse water in the reser 
voir of compartments 26 and 27, is maintained at 
the desired temperature, preferably 120° F. to 
160 F., by any suitable means such as thermo 
statically controiled steam coils, not shown, in 
the bottons of the reservoirs. 
In Order to a Void contamination of the rinse 

water by the vapor from the Washing spray 
and for the further purpose of preventing loss of 
cleaning material due to evaporation, there is 
provided a circulating and condensing system 
shown best in Figure 3. As there shown, there. 
is provided an air conduit. 54 leading from the 
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top of the machine casing at a point on the 
washing compartment side of partition 28, as 
shown in dotted lines in Figure 1. The conduit 
54 leads to the intake of a fan 56, which dis 
charges into a conduit 57 leading back into the 
top of the casing at a point just inside of the 
entering end wall 8, also shown in dotted lines 
in Figure 1. By withdrawing air and vapor from 
a point adjacent to but on the washing con 
partment side of the opening 3) in partition 28, 
a flow of air from the rinsing compartment into 
the washing compartment is created, which is 
effective to prevent entry of the vapor from the 
Washing spray to the rinsing compartmentS. By 
leading the vapor and air back through the 
discharge conduit 57 into the opposite end of 
the washing compartment, any of the vapor 
which has condensed will be returned to the 
cleaning bath and a certain amount of the 
uncondensed vapor, if any, When coming in Con 
tact with the Washing spray, will likewise be con 
densed. A portion of the balance may flow 
outwardly through the opening 9 in the eind wall 
8, while the rest will flow toward the inlet pipe 

54. By placing a condenser, shown more or less 
diagrammatically at 52, in the inlet pipe 55, it 
is possible to condense a greater portion of the 
vapors drawn into the pipe 54. As a result, loss 
of cleaning fluid is further reduced. The form 
of condenser shown is of the water cooled type 
utilizing a source of water which enters the 
condenser from a pipe 62 and is discharged 

- through pipe 63. It is preferable to constantly 
overflow the rinse tanks in order to renove 
any dirt or foreign material which may collect 
as a Scum on the Surface, and, therefore, it is 
advantageous to run the condensing water from 
pipe 63 directly into the rinse water reservoirs. 
This may be done in any desired manner, such 
as that indicated by the dotted line pipes 64 
and 65 in Figure 3. Suitable means, Such as the 
two overflow pipes 56 and 67, may be provided to 
take the overflow from the rinse tanks, 
The particular arrangement and proportions 

of the Washing machine are not critical as it is 
possible to utilize a longer machine or One which 
is arranged in general U-shape instead of being 
arranged in a straight line, and any desired num 
ber and arrangement of Washing and rinsing 
Sprays may be utilized. 
One advantage of the Spray cleaning method 

is that a much more dilute bath may be used 
and, in addition, the material may be sprayed 
at a relatively low temperature. The action of 
the bath in Spray cleaning is somewhat similar 
to that described in connection. With the dip 
process, except that the various phases of the 
attack on the inaterial to be removed from the 
partS occur more or less Simultaneously; that is 
to say, the unemulsified solvent penetrates and 
SOftens the grease and oil constituents of the 
material and wets the inert constituents, while 
the emulsion Wets, emulsifies and softens certain 
of the ingredients and disperses the material. 
The mechanical force of the spray assists the 
penetration, dispersion and removal of the ma 
terial. However, the free solvent and the emull 
Sion in finely divided form are intimately dis 
persed throughout each other at the Surface of 
the Work as a result of the mechanical agitation 
of the mixture. This greatly increases the 
cleaning efficiency. In addition, this fine dis 
persion of normally immiscible materials greatly 
reduces the effective surface tension of both with 
the result that the Surface layer of cleaning 
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8 
material is quickly and entirely shed when the 
article is Subject either to an air blow off or a 
Water rinse. 
In some cases, for example, where it is neces 

sary to remove heavily caked buffing compounds. 
from zinc die castings preparatory to electro 
plating, it is advisable to use both the dip and 
spray cleaning methods in succession. In this 
combination process, the parts to be cleaned are 
first dipped in the cleaning bath in the manner 
previously described and are then Subject to a 
spray cleaning operation without any interme 
diate rinse. The spray cleaning operation should 
be conducted on the part before it has time to 
dry, although it is found that the cleaning emull 
Sion from the dip bath tends to prevent Or re 
tard drying for a reasonable interval between 
the two washing operations, with the result that 
it is possible to have an intervening interval of 
Several minutes. 
When the cleaning bath of the present inven 

tion is used for removing Ordinary buffing Ol' 
drawing compounds, whether in the dip or Spray 
process, the material removed from the parts 
to be cleaned gradually contaminates the clean 
ing bath and reduces its efficiency. The most 
serious contamination is caused by the Soapy 
constituents which find their Way into the clean 
ing bath, since they act as emulsifying agents 
and gradually increase the capacity of the bath 
to emulsify the excess Solvent. Accordingly, as 
the baths are used continuously the exceSS Sol 
vent which initially floats upon the bath in a 
Separate clear layer is gradually emulsified with 
the cleaning emulsion beneath, and the free sol 
went layer reduces in amount until eventually 
it entirely disappears, all of the Solvent having 
been emulsified with the cleaning emulsion. As 
Soon as the bath becomes a complete stable 
emulsion its cleaning efficiency is greatly reduced. 
The period of time required for the cleaning 

bath to reach this completely emulsified stage 
depends upon the amount of cleaning which is 
done, the initial size of the bath, the proportion 

5 of Solvent initially present and any additions 
made during the life of the bath, and the amount 
of Soapy or emulsifying agents in the dirt or soil 
Which is being removed from the parts to be 
cleaned. Under Some extreme conditions, the 
bath may become completely emulsified in from 
four to eight hours. When this occurs, the bath . 
Should no longer be used. 

It has been found that when the soil being 
removed contains these materials, which act as 
emulsifying agents, the efficiency and the useful 
life of the bath may, when used in the spray 
process, be very greatly increased by keeping the 
cleaning emulsion in an acid condition and con 
trolling the acidity within certain well defined 
limits. Thus, in one case involving the removal 
of buffing compounds from zinc die castings, when 
Sufficient acid or acid reacting salt was added to 
the cleaning emulsion to maintain a pH in the 
Order of 2.0-3.5, the useful life of the bath was 
increased from four to thirty-two hours. 
In most cases the above described acid treat 

ment cannot be used in the dip Washing method 
because of the fact that the acid in the cleaning 
emulsion will etch the metal parts in production. 
For some reason, not entirely understood, this 
etching may be eliminated in the spray washing 
method, even though an exceedingly chemically 
active metal, Such as zinc, is being cleaned. Ap 
parently this is due to a blanketing of the metal 
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by a film of unemulsified solvent in which there 
is no acid. At least, it is noted that if under 
any given conditions etching accurs in the acid 
ified Spray cleaning operation it can be elimi 
nated without changing the pH either by increas 
ing the amount of solvent in the bath or by dip 
ping the work either in pure solvent or the reg 
ular dip bath immediately before the spray clean 
ing Operation, or by both of these expedients. 
In addition, temperature plays an important part 
in the tendency of the acid to attack the metal, 
and it is noted that there is much less likelihood 
of acid attack attemperatures of 130° E. to 1500 
F., which is the preferred range when acid is 
used, than at higher temperatures. 
The particular ingredients to be used in ac 

COrdance with the cleaning methods outlined 
above may be widely varied, as may the propor 
tions of the material sed. These variations 
depend in any particular case upon the nature 
of the cleaning operation to be carried on and 
other factors. As a general guide, a number of 
Specific examples are hereafter given, along with 
an indication of the factors influencing the 
choice of constituents as well as the relative pro 
portions of the various ingredients. 
While, as previously indicated, the cleaning 

emulsion is a cleaning solvent in Water emulsion 
formed by any suitable soap or other emulsifying 
agent water Soluble oleates are of peculiar ad 
Vantage and it is preferred to use as the emulsi 
fying agent an amine soap formed from oleic 
acid, Since Such soaps have excellent wetting and 
penetrating properties and, in addition, are sol 
uble in oils which, for reasons to be pointed out 
hereafter, is an advantage. However, the prigh 
cipal advantages of the invention may be ob 
tained with any other water soluble emulsifying 
agent or mixture of such agents capable of dis 
persing the Solvent through the continuous Water 
phase. 
Water Soluble emulsifying agents occur in a 

Wide variety of chemical classes. The better 
known Species are usually alkali metal salts, or 
Sulfonates or a combination of these because of 
the fact that Sulfonation and salt formation tend 
to increase the Water solubility of organic mole 
cules. Other prominent classes include the 
anine Soaps and certain highly oxygenated 
Species wherein Water solubility is secured, for 
example, by the introduction of a plurality of 
alkyloxy radicals into the molecule. 
Although the Water soluble emulsifying agent 

or inixture of agents to be used in the practice 
of the invention may be selected from any of the 
known classes, the following compounds and 
classes of compounds are typical of those con 
templated. 
Sodium oleate. 
Potassium oleate. 
Sodium Stearate. 
Potassium Stearate. 
Sodium abietate. 
Potassiurn abietate. 
Sodium tal-oil Soap. 
Potassium tall oil soap. 
SOrbitan monopalimitate polyoxy-alkylene deriv 

ative. 
Sorbitan monolaurate polyoxy-alkylene, deriva 

tive. 
Alkyl phenoxy polyethoxy ethanol. 
Sodium sulfonate. 
Potassium Sulfonate 
Sodium naphthenate. 
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10 
Potassium naphthenate. 
Sodium Oley Sulfate. 
Sodium lauryl Sulfate. 
Sodium dihydroxystearate. 
Sodium cetyl sulphonate. 
Sulfonated N-propyloleamide. 
Alkyl O-naphthionic acid. 
Sodium salt of the sulfuric ester of N-hydroxy 

ethyldioctylamine. 
Sodiurn Salt of Sulfonated Stearic acid anilide. 
Alkali metal Salts of ethanolamine soaps with 

naphthenic acids. 
Tetrasulfuric ester, and its sodium salt, of N, N di(2,3-dihydroxypropyl) dodecylamine. 
Sodium hexadecanesulfonate. 
Sodium chloronethanesulfonate. 
Sulfonated N-imethyloctadecenylamine. 
Sulfonated N-benzyloctadecenylamine. 
Sodium allyl dodecylphenyl ether. 
Sulfonated benzyl aliphatic ethers. 
Sodium, potassium, ammonium, and water solu 

ble amine soaps of stearic acid, oleic acid, 
roSin, tall oil, vegetable-oil fatty acids and 
animal-fat fatty acids. 

The Water soluble Sulfates and sulfonates of the 
following classes as well as their sodium, potas 
siun, annonium and OW molecular weight 
anine soaps: alkyl-aryl Sulfonates, mahogany 
Sulfonates, Sulfated fatty alcohols, alkyl Sui 
fonates, Sulfonated amides, and Sulfonated 
monoglycerides. 

The water soluble polyoxyethylene ethers of fatty 
alcohols. S. 

The water soluble polyoxyethylene esters of fatty 
acids. 

The water soluble polyoxyethylene ethers of 
alkylated aryl compounds with between 3 and 
20 ethylene oxide residues. 
The Solvent constituent of the Solvent emu 

Sion is preferably largely made up of the Same 
Solvent. Which forms the unemulsified Solvent 
layer of the cleaning bath. To obtain the best 
results, the solvent should be lighter than Water 
So that it will float on top of the emulsion. The 
preferred grease solvent is a refined petroleum 
hydrocarbon having a specific gravity in the 
Order of .70 to .85. This range includes gasoline, 
mineral Spirit, kerosene and mineral Seal oil. 
The initial boiling point should not be materially 
less than 300°F. and the boiling range should not 
exceed 700 F. Best results are obtained With a 
refined oil (mineral spirit) having a Specific 
gravity of about 80, a flash point of about 155 
F., and a boiling range as follows: 
Initial ------------------------------- 376° E. 
10% --------------------------------- 403 F. 
50% --------------------------------- 430° E. 
90% --------------------------------- 4:58 F. 
Top --------------------------------- 500 F. 
Other water insoluble grease Solvents may be 
used, or mixtures of grease solventS may be emi 
ployed so long as the major constituents are in 
soluble in water. While grease Solvents. Which 
are heavier than water are less desirable, Some 
of the advantages of the present in Vention may 
be obtained through their use. Thus, chlorinated 
aliphatic hydrocarbons, such as carbon tetra 
chloride, and chlorinated aromatic hydrocarbons, 
such as orthodichlorobenzene, may be employed. 
It will be appreciated, however, that in such case 
the solvent will form a layer on the bottom of 
the emulsion, instead of the top. 
While a remarkable improvement Over pre-. 
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viously known cleaning compositions results 
from the unstable mixture of emulsion and un 
ennulsified solvent regardless of the nature of the 
emulsifying agent employed and even though the 
composition contains no other ingredients than 
those mentioned above, nevertheless further ad 
vantages are achieved if the solvent constituent 
of the composition contains as a minor portion 
thereof (i. e., 5% to 20%) either steam distilled 
pine oil or a liquid terpinyl glycol ether, prefer 
ably terpinyl ethylene glycol monoether. (Ter 
pinyl ethylene glycol monoether is not obtain 
able in a pure State at a reasonable cost, but a 
product which gives excellent results is sold 
commercially under the trade-name of "Terpesol 
No. 8' by the Hercules Powder Company. This 
product has the following approximate com 
position: terpinyl ethylene glycol monoether 
64%, other terpinyl glycol ethers 16%, terpinyl 
methyl ethers 10% and the balance terpene hy 
drocarbons and alcohols.) Both pine oil and ter 
pinyl ethylene glycol monoether have excellent 
Solvent properties and assist in blending the 
other ingredients. More important, they impart 
a Surprising increase in rust resistance to the 
cleaned metal and eliminate visible residues on 
the Work which are sometimes obtained in the 
absence of these products when hard water is 
used. Of these two products the terpinyl glycol 
ether is perferred because of its higher boiling 
point. 
Such grease Solvents as pine oil and terpinyl 

ethylene glycol monoether are very effective and 
could be used as the only solvent in the compo 
sition except that their high cost makes that 
practice prohibitive from a commercial stand 
point. It is for this reason that the preferred 
grease solvent is largely a petroleum hydrocarbon 
Solvent with only a minor portion consisting of 
other hydrocarbon grease solvents such as pine 
oil or terpinyl ethylene glycol monoether. 

In order to make available for sale and ship 
ment a mixture of all of the ingredients (except 
ing water and acidifiers) necessary to carry on 
the process, it is preferred to combine the emul 
Sifying agent and solvent constituents in a clear 
stable Solution, so that no settling or layering of 
the material will occur prior to use. It is partly 
for this reason that the use of an amine soap 
is preferred, since Soaps of this type are soluble 
in hydrocarbon solvents and oils to a certain 
extent. In addition, if necessary, a suitable 
coupling or blending agent such as ethylene gly 
col monobutyl ether or cyclohexanol may be used 
to help hold the remaining constituents in a 
stable solution. Otherwise, the material may 
Separate at higher temperatures, i. e., above 70° 
F. or 80° F. The pine oil and terpinyl glycol 
ether act to a certain extent as blending agents. 
Other blending agents may be employed in ac 

cordance with known principles in order to pro 
duce a stable soluble of the emulsifying agent 
in the solvent. Thus, butyl alcohol, hexylene 
glycol and 'carbitols' such as ethyl 'carbitol' 
may be used in place of the blending agents men 
tioned. Moreover, since some of the emulsifying 
agents are relatively insoluble in the solvent, 
materials Which are only Oil Soluble but have an 
affinity for the emulsifying agent may be used. 
For example, amyl alcohol, Sodium sulfonate or 
SOdium naphthenate may be used to advantage 
With the sodium and potassium soaps listed above. 
Sorbitan monopalmitate, sorbitan monolaurate 
and phthalic glycerol alkyd resin may also be used 
as blending agents because of their high solu 
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12 
bility in the hydrocarbon Solvent and their affinity 
for water soluble emulsifying agents. The choice 
of Water Soluble emulsifying agents and the 
blending agents necessary in each case to pro 
duce a stable nonaqueous Solution involves the 
application of known principles and, in itself, 
forms no part of the present invention. 
A further advantage of initially preparing a 

concentrate of all ingredients except the Water 
is that emulsions made by combining concen 
trate of all nonaqueous ingredients with Water 
are less stable than those made by other methods. 
It is obvious that various proportions and in 
gredients may be used but, as examples, Satis 
factory formulae include the following: 

. 

Gal. Gai. 
Triethanolamine.--------------. 2 2 
Oleic acid----------------------- 4 4 
Ethylene glyco Inonobutyl ether---------- -- 2 
Pine oil or terpinyl ethylene glycol monoether--------- 5 5 
Petroleum hydrocarbon Solvent.----------------------- l 

Each of the above mixtures of ingredients forms 
a clear amber solution which is permanently 
stable and which, therefore, is ready for addition 
to a Suitable quantity of water for use at any 
time. It contains not only the solvent and emull 
sifying agent necessary to form the emulsion, but 
also the excess solvent necessary in the cleaning 
bath. It may be combined with any desired 
amount of water up to one part of Solution to 
one hundred and fifty parts or more of water, 
and when SO combined with Water becomes an 
unstable mixture of the cleaning emulsion and 
excess Solvent. A certain percentage of the Sol 
vent in the above mixture goes into the emull 
sion, but a substantial percentage simply remains 
On top of the bath as a clear unemulsified layer. 
The amount of solvent in the Solution does not 
appear to be critical except that it must be more 
than the amount which will be emulsified by the 
emulsifying agent present. Laboratory experi 
ence demonstrates that the minimum quantity of 
the petroleum solvent which can be employed 
and still have a trace of unemulsified solvent in 
the resulting material under still tank dip clean 
ing conditions is approximately twice the quan 
tity of soap present if there is no pine oil or 
terpinyl glycol ether in the material or approxi 
mately three times the amount of Soap present 
if pine oil or terpinyl glycol ether is also present 
in proportions indicated in the above formulae. 
As a practical matter, it is preferred to use at 
least six times as much of the petroleum Solvent 
as emulsifying agent. This would mean a mini 
mum of thirty-six gallons of petroleum hydro 
carbon Solvent in the above formulae. A greater 
amount of solvent than that utilized in formula, 
No. II may be employed. Thus, as much as two 
hundred and fifty parts of solvent may be suc 
cessfully used, but in actual practice no particu 
lar advantage has been noticed when the larger 
quantity of Solvent was employed. 
The amount Of Solvent employed depends upon 

the nature of the cleaning operation, greater 
amounts being required for the more difficult 
cleaning operations. Thus, formula No. I, given 
above, is highly satisfactory for almost all Ordi 
nary metal cleaning operations where it is only 
necessary to remove cutting oils, chips and the 
like. Formula No. II has been employed with 
great success in the removal of buffing compounds 
from zinc die castings and the removal of lapping 
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compound from steel parts. The previously de 
scribed acid treatment is preferably employed 
only in the more difficult cleaning operations, 
such as those in which large quantities, of Solvent 
are used. 
The amount of Water which should be added 

to the non-aqueous solutions depends upon the 
conditions and the type of cleaning operation be 
ing conducted. For example, in dip cleaning a 
much Smaller quantity of Water is used, satisfac 
tory results having been secured with from eight 
to ten parts of Water to one part of either of the 
above solutions. As little as four parts of Water 
have been employed with success in dip cleaning, 
but the results do not appear to justify the 
greater, and consequently more expensive, Solvent 
Concentration, 
In Spray cleaning, excellent results have been 

secured with from thirty to fifty parts of water 
to One part of either of the above Solutions. 
While that range of dilution is preferred for most 
purposes, in Some cases greater dilution may be 
employed to advantage. Thus, in One case light 
cutting oils and chips were successfully removed 
in a two-stage spray cleaning machine-employing 
three hundred parts of water to one part of for 
mula No. I in the first stage, and one hundred 
and fifty, parts of water to one part of formula, 
No. I in the second stage. In this case, an air 
blow-off was enployed following the second stage 
and the cleaning operation preceded painting. 
The high dilution ratio in this instance was found 
to give the best paint adherence. With such 
high dilution ratios, the free solventiayer becomes 
almost invisible, but the necessary excess Solvent 
is nevertheless present. In spray cleaning, as 
little as fifteen parts of water to one part of the 
remaining ingredients has been employed with 
success, but, again, the result noted did not jus 
tify the expense of the greater concentration. 
When acid is employed in the emulsion, it is gen 
erally necessary to adjust the proportions of Water 
and solvent in the cleaning spray by experiment 
in Order to avoid etching of the metal. 
When other emulsifying agents, soaps, solvents 

and blending agents are employed than those 
Specifically referred to informulae I and II, their 
relative proportions may vary. However, it is 
no problem to avoid use of too much emulsifying 
agent and the minimum amount required is mere 
ly a matter of choice. As a rough guide appli 
cable to most emulsifying agents, it is found that 
an an Ount by Volume in the Order of one twen 
tieth of the amount of the total solvent present 
is satisfactory, although that proportion may be 
increased to twice that value or reduced to half, 
depending upon the degree of emulsification de 
sired. The only essential requirement is that a 
portion of the solvent in the bath remain unemull 
sified under the conditions of use, and it will be 
understood that such a bath is intended by the 
term “unstable' as used herein to describe the 
mixture of emulsion and unemulsified grease sol 
vent. For any given combination of solvent and 
entilsifying agent the choice of blending agents 
and the determination of their amountS is a 
routine matter to those skilled in the art. 
The use of acid or acid reacting materials in 

the bath forms no part of the present invention, 
since that phase of the herein described process 
is disclosed and claimed in Boleslaus J. Szatyn 
Patent No. 2,399,267, granted April 30, 1946. It 
will be understood, however, that the principles 
and advantages of the present invention are 
realized regardless of whether or not acidisen 
ployed. - 
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3. 4. 
The performance of compositions in accordance 

with the present invention is characterized by two 
Seemingly contradictory and surprising features, 
namely, the remarkable cleaning efficiency and 
the corrosion resistance imported to the cleaned 
Work. Hitherto, protection againstrust and cor 
rosion, even for brief periods of hours, has re 
quired visible protective films of . Soaps or oils 
which are either purposely applied or constitute 
residues from incomplete cleaning operations. 
These films, themselves, must be removed by a 
cleaning operation to prepare the surface for 
painting, plating or Some inspection operations 
and the prior cleaning methods available left 
the Surface Subject to corrosion during subsequent 
handling. In contrast the cleaning compositions 
of the present invention not only remove practi 
cally all forms of foreign materials in a very 
brief time, leaving a Surface on Which no residue 
can be detected by visual inspection, but the 
cleaned metal resists corrosion under the most 
Severe atmospheric conditions for periods suff 
cient to permit inspection, ordinary handling and 
even brief Storage (i. e., several days) pending 
Subsequent treatments, 
Since it is known that bare steel, for example, 

will rust visibly in a few hours in a humid at 
mosphere, it is obvious that some exceedingly thin 
film must be left on the work. This film, how 
ever, does not interfere with paint adherence and 
in fact seems to enhance it. Moreover, it either 
does not interfere with plating operations or is 
renoved in the preliminary dip conventionally 
eployed or in the plating Solution itself without 
harmful results. 

Extended investigations of this phenomona, 
have lead to the discovery that when a water 
Soille SO2p is used as the emulsifying agent the 
Soap ionizes and a substantial part of the fatty 
acid concentrates in the hydrocarbon solvent 
While a substantial part of the alkali concentrates 
in the Water. This, in itself, is not beneficial, 
but is rendered so because an unstable emulsion 
containing unemulsified hydrocarbon Solvent, has 
the peculiar property of not only removing all 
foreign material from a metal surface, but of 
leaving that Surface wet with the hydrocarbon 
solvent. The fatty acid in the solvent, being 
highly polar, evidently adsorbs on the Surface 
and thus forms a protective film of near molecular 
thickness which protects the Surface. If the 
emulsifying agent is not of the ionizing type, 
the surface is still cleaned and Wet With the Sol 
went and a film of emulsifying agent adsorbed 
on the surface although possibly to a lesser de 
gree than in the case of Soaps. For that reason 
when corrosion resistance is important, it is pre 
ferred to use either a water soluble soap or a 
material Sich as a Sulphonated oil which Will 
dissolve in the hydrocarbon and adsorb on the 
metaStrface. t 

In contrast, when a metal surface having a 
greasy coating is cleaned in a stable emulsion 
there is no Wetting of the metal Surface with the 
Solvent, instead the original oil or grease film 
(including any Suspended inert materials) is not 
entirely renoved and soap is deposited in the 
residual film. The result is usually a visible film 
which Would prevent paint from adhering and 
would interfere with plating. 

In the appended cairns, the term “emulsion' is 
used to refer to a stable anision or colloidal 
suspension of a water immiscible jiquid in water 
in the presence of an aihulsifying agent. The 
term "solvent' or “grease solvent' is used to refer 

5 to Water insoluble cleaning solvent liquids adapt 
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ed to dissolve greases and oils and other similar 
materials. The term 'coupling' or 'blending 
agent' refers to Such compounds as ethylene 
glycol nonobutyl ether, cyclohexanol, pine oil, 
higher alcohols and other compounds which have 
the property of blending soaps and oils to produce 
a stable solution. The expression "an unstable 
Imixture of Solvent and an emulsion of soivent in 
Water' and similar expressions appearing in the 
claims designate a bath containing insufficient 
emulsifying agent to emulsify all of the solvent 
present, with the result that on standing the 
emulsion and excess Solvent separate. 
While Several embodiments and examples of the 

present invention are given, it will be understood 
that changes may be made in the apparatus, 
methods, various ingredients and proportions 
Without departing from the spirit of the invention 
Or the Scope of the appended claims. Where 
proportions are given, it will be understood that, 
they are proportions by volume. 
What is claimed is: 

... A cleaning bath for cleaning metal parts, 
connprising an unstable mixture of an unemulsi 
fied water insoluble grease solvent the major por 
tion of which is a refined petroleum hydrocarbon 
Solvent having a specific gravity of about 70 to 
.35, and an emulsion of said grease solvent in 
Watel', said emulsion containing as an emulsify 
ing agent a water soluble oleate and the water 
being in an amount from eight to one hundred 
and fifty times the volume of all other ingredients. 

2. A cleaning bath for cleaning iletal parts, 
comprising an unstable mixture of an unemulsi 
fied water insoluble grease Solvent and an emul 
Sion of said grease solvent in water, said solvert 
containing from thirty-six to two ruindred and 
fifty parts by volume of a refined petroleum hy 
drocarbon solvent having a specific gravity of 
about 70 to .85 and approximately fifteen parts 
by Volume of a solvent from the group consisting 
of pine oil and a terpinyl ethylene glycol mono 
ether, Said watei' being in an arouint from eight 
to one hundred and fifty times the volume of all 
other ingredients, and said emulsion containing 
as an emulsifying agent a water Soluble oieate 
SOap. 

3. A cleaning bath for cleaning metal parts, 
comprising an unstable mixture of an unenaulisi 
fied water insoluble grease solvexit, and an enlil 
Sion of Said grease solvent in water, said solvent 
containing from thirty-six to two hundred and 
fifty parts by volume of a refined petroleum hy 
drocarbon Solvent having a specific gravity of 
about . ( to .85 and approximinately fifteen parts 
by volume of a solvent from the group consisting 
of pine oil and terpinyl ethylene glycol mono 
ether, Said Water being in an amount from eight, 
to One hundred and fifty times the volume of all 
other ingredients, and said emulsion containing 
as an emulsifying agent triethanolamine oleate. 

4. A liquid cleaning material for use when 
Inixed with water, comprising a homogeneous 
In Onaqueous inixture of a grease Solvent the major 
portion of which is refined petroleum hydrocar 
bon solvent having a specific gravity of about .70 
to .85, and a water soluble emulsifying agent in 
an amount insufficient to emulsify all of said 
grease solvent when the mixture is combined with 
Water in an amount from eight to one hundred 
and fifty times the volume of the cleaning ma 
terial, Said emulsifying agent being present in the 
amount of at least one part to each 40 parts of 
said grease solvent by volume. 

5. A liquid corrosion inhibiting and cleaning 
material for use when mixed with water, compris 
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16 
ing a homogeneous nonaqueous mixture of a 
grease solvent the major portion of which is re 
fined petroleum hydrocarbon Solvent having a 
Specific gravity of about .70 to .85, and a Water 
Soluble oleate Soap in an amount in Sufficient to 
emulsify all of said grease solvent when the mix 
ture is combined with water in an amount from 
eight to one hundred and fifty the Volume of the 
cleaning material, said Soap being present in the 
amount of at ieast One part to each 40 parts of 
Said grease Solvent by volume. 

6. A liquid corrosion inhibiting and cleaning 
material for use when mixed with water, com 
prising a homogeneous inonaqueous mixture of a 
grease solvent the major portion of which is re 
fined petroleum hydrocarbon solvent having a 
Specific gravity of about .70 to .85, and a water 
Soluble ethanolanine oleate in an ainount insuf 
ficient to emulsify all of said grease solvent when 
the mixture is combined with water in an amount 
from eight to one hundred and fifty times the 
Volume of the cleaning material, said oleate being 
present in the amount of at least one part to 
each 40 parts of Said grease solvent by volume. 

7. A corrosion inhibiting and cleaning natelial 
for use on metal when mixed with water, com 
prising a homogeneous mixture of from thirty 
six to two hundred and fifty parts by volume of 
a petroleum hydrocarbon grease solvent having 
a Specific gravity of about .70 to .85, approxi 
mately fifteen parts by volume of a material from 
the group consisting of pine oil and terpinyl 
ethylene glycol monoether, and a Water soluble 
Oleate Soap, said Soap being present in an amount 
insufficient to emulsify all of the solvent, when the 
material is mixed with Water in an amount in 
excess of eight times the volume of the cleaning 
material, Said Soap being present in the amount 
of at least one part to each 40 parts of the total 
Solvent by volume. 

8. A Corrosion inhibiting and cleaning material 
for use on metal when mixed with Water compris 
ing a homogeneous nonaqueous mixture of from 
thirty-six to two hundred and fifty parts by vol 
une of a petroleum hydrocarbon grease solvent 
having a Specific gravity of about .70 to .85, ap 
proximately fifteen parts by volume of a material 
from the group consisting of pine oil and terpinyl 
ethylene glycol monoether, and triethanolamine 
Oleate, Said oleate being present in an amount in 
Sufficient to emulsify ail of the solvent when the 
material is mixed with Water in an amount in 
exceSS of eight times the volume of the cleaning 
material, said oleate being present in the amount 
of at least one part to each 40 parts of the total 
Solvent by volume. 

9. A liquid cleaning material for use when 
mixed with water, comprising a homogeneous 
nonaqueous mixture of a grease solvent the major 
portion of which is refined petroleum hydrocar 
bon Solvent having a specific gravity of about 
.70 to .35, a Water Soluble ennulsifying agent in 
an amount insufficient to emulsify all of said 
grease Solvent when the mixture is combined with 
Water in an amount from eight to one hundred 
and fifty times the volume of the cleaning ma 
terial, and a blending agent in an amount Sufi 
cient to blend said material into a homogeneous 
mixture, Said emulsifying agent being present in 
the amount of at least one part to each 40 parts 
of Said grease Solvent by volume. 

i0. A liquid corrosion inhibiting and cleaning 
material for use when mixed with water, compris 
ing a homogeneous nonaqueous mixture of a 
grease Solvent the major portion of which is re 
fined petroleum hydrocarbon solvent having a . 
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specific gravity of about 70 to .85, a water soluble 
Oleate Soap in an amount insufficient to emulsify 
all of Said grease solvent when the mixture is 
combined with Water in an amount from eight to 
one hundred and fifty times the volume of the 
cleaning waterial, and a blending agent in an 
amount sufficient to blend said material into a 
homogenous mixture, Said Soap being present in 
the amount of at least one part to each 40 parts 
of Said grease solvent by volume. 

11. A liquid corrosion inhibiting and cleaning 
material for use when mixed with water, compris 
ing a homogeneous nonaqueous mixture of a 
grease Solvent the major portion of which is re 
fined petroleum hydrocarbon Solvent having a 
specific gravity of about 70 to .85, a water soluble 
ethanolamine oleate in an amount insufficient to 
emulsify all of said grease solvent when the mix 
ture is combined with Water in an amount fron 
eight to one hundred and fifty times the volume 
of the cleaning material, and a blending agent 
in an amount Sufficient to blend said material into 
a homogeneous mixture, said oleate being present 
in the amount of at least one part to each 40 
parts of Said grease Solvent by volume. 

12. A corrosion inhibiting and cleaning ma 
terial for use on metal when mixed with Water, 
comprising a homogeneous mixture of from 
thirty-six to two hundred and fifty parts by Vol 
ume of a petroleum hydrocarbon grease solvent, 
having a specific gravity of about .70 to .85, ap 
proximately fifteen parts by volume of a material 
from the group consisting of pine oil and terpinyl 
ethylene glycol monoether, approximately one to 
two parts ethylene glycol monobutyl ether, and 
a water soluble oleate Soap, said Soap being pre 
sent in an amount insufficient to emulsify all of 
the solvent when the material is mixed with 
water in an amount in excess of eight times the 
volume of the cleaning material, said soap being 
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present in the amount of at least one part to 
each 40 parts of the total solvent by volume. 

13. A corrosion inhibiting and cleaning ma 
telial for use on metal When mixed with Water, 
comprising a homogeneous nonaqueous mixture 
of from thirty-six to two hundred and fifty parts 
by volume of a petroleum hydrocarbon grease 
solvent having a specific gravity of about .70 to 
.85, approximately fifteen parts by volume of a 
material from the group consisting of pine oil 
and terpinyl ethylene glycol monoether, approxi 
mately one to two parts ethylene glycol mono 
butyl ether, and triethanolamine oleate, said 
oleate being present in an amount insufficient to 
emulsify all of the solvent when the material is 
mixed with water in an amount in excess of eight 
times the volume of the cleaning material, Said 
oleate being present in the amount of at least one 
part to each 40 parts of the total solvent by 
volume. 
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