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- This invention relates to lubricants and 
methods of applying lubricants to surfaces 
to be lubricated and will be discussed with 
special reference to the lubrication of bullets. 

S. It is commonly recognized or assumed that 
leadbullets, for usein rifled fire arms, require 
the application of a lubricant for the securing 
of their best performance. In some bullets 
the lubricant is applied to grooves or can 

10 nelures which are placed within the powder 
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a gun barrel. 

case, the projecting point of the bullet being 
free from lubricant. Other bullets are lubri 
cated by the application of lubricant to an ex 
posed cannelure, or the application of lubri 
cant to the entire exposed portion of the bul 
let. In the past the more popular bulletlubri 
cants have comprised such substances as 
stearine, petrolatum and ozokeriteinmixtures 
of varying compositions. The application of 
these and similar materials leaves a greasy 
surface which renders the bullets and car 
tridges containing them somewhat unpleasant. 
to handle and causes foreign materials with 
which the bullets come in contact to readily 
adhere thereto. It also makes them undesir 
able to be carried in the clothing on account 
of the soiling of the clothing with the bullet 
grease. - - - 

It is an object of this invention to provide 
a lubricant which may be applied to bullets 
and other articles in such a way as to leave 
an entirely dry and hard surface, the lubri 
cant however becoming available as and when 
it is needed. . 

It is a further object of the invention to 
construct a cartridge containing a lubricated 
bullet which presents a dry, hard, varnished 
surface, the lubricant however, becoming ef 
fective upon the passage of the bullet through 

It is a further object of the invention to 
effect the proper lubrication of bullets by 
means of a quantity of lubricant which is but 
a small fraction of the quantity heretofore 
considered to be necessary. 

It is a further object of the invention to 
apply a lubricant to an article to be lubri-. 
cated by the use of an emulsion of the lubri 
cant and a volatile fluid. 

It is a further object of the invention to 

Secure a lubricant upon an article to be lubri 
cated beneath an impervious lacquer film, 
which film is destroyed rendering the lubri. 
cant available by the pressure of the lubri 
cated article against a hard surface. 
As a part of this invention, it has been dis 

covered that a thin film of a lubricant, suffi 
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cient to secure proper lubrication but far 
less in quantity than the amount of lubricant 
Ordinarily applied, can be spread upon the 
surface of an article, such as a bullet, by pre 
paring an emulsion of a lubricant such as a 
mineral oil in a volatile fluid such as ethyl 
acetate. Upon the evaporation of the fluid 
the oil remains as a thin and more or less con 
tinuous film. The film, however, may not be 
entirely continuous by reason of the tendency 
of the oil to collectin drops during the evapo 
ration of the fluid. As seen under a micro 
scope, the oil droplets in suspension in such a 
fluid are in constant motion, (the “Brownian 
movement) and the coalescence of different 
droplets tends to form drops of increasing 
size. Advantage is taken of this tendency 
of the oil to collect in drops in another phase 
of the invention which will now be discussed. 

It has been found that if a substance ca 
pable of forming a hard, impervious film, 
such as a suitable grade of pyroxylin, be dis 
solved in the volatile fluid and a suitable oil 
be then added the oil will collect in drops of 
a size which varies with the characteristics 
of the particular oil and the particular sol 
yent and that these drops maybe imprisoned 
beneath the pyroxylin film which is formed 
as the solvent evaporates. A thin film of 
pyroxylin is formed upon the surface of the 
metal and adheres thereto while a second film 
is formed over the surface of the oil drop 
and adjoins the film adhering to the metal in 
the space between the oil drops, as illustrated 
in the drawing. Lubricating films of vary 
ing thickness with varying distribution of 
the oil throughout the film may be thus se 
cured. 
In the drawing: 
Figs. 1, 2 and 3 are cross sections through 

various forms of the film. 
Figs. 4 and 5 are plan views of photo 

micrographs of differentforms of the film. 
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Fig. 6 is a plan view of a form of the film 
containing elongated droplets of oil. 

Fig. shows an ordinary cartridge, the 
bullet of which is coated with the film. 

If the oil collects in relatively large drops, 
the drops are arranged in a single layer, and 
the pyroxylin film is raised over the drops, forming encasing capsules having oil globules 
imprisoned therein. Such a film is shown in 
Fig. 1 of the drawing, which is a cross section 
through the film. The pyroxylin 10 consti 
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tutes about 60% and the oil 12 about 40% 
of the dried film. 
If the composition used is such that the 

solvent evaporates before the Brownian 
movement has collected the oil into relatively 
large globules, the fine droplets will be dis 
tributed throughout the thickness of the film 
in the manner illustrated in the sectional 

eo view, Fig. 2. The exterior surface of the pyroxylin is in this case comparatively 
Smooth. If the Brownian movement is only 
partially completed the oil is distributed as 
shown in the sectional view, Fig. 3, a central relatively large globule of oil being sur 
rounded by a group of smaller drops, and 
the surface of the pyroxylin being somewhat 
depressed between the drops. 

In practice any of the conditions illus 
trated in Figs. 1-3 may be secured. It has 
even been found feasible to regulate the num 
ber and distribution of the oil drops by the 
addition of a known quantity of a pulver 
ized, insoluble material such as soapstone, 
the solid particles of soapstone forming nu 
clei about which the oil drops collect. The 
thickness of the film may be varied, say from 
.0001 inch to .0015 inch. For bullet lubri 
cation a thickness of about .0003 has been 
found desirable. 

Fig. 4 is a plan view drawn from a photo 
micrograph of a pyroxylin film having glob 
ules of a mineral oil imprisoned therein. 
The size of the globules and the condition of 

45 the surface are substantially that shown in 
Fig. 1. The globules 13 are of generally uni 
form size, each covered by an encasing cap 
sule of pyroxylin, which is continuous with 
the coating of the areas 14 separating the cap 
sules. 

Fig. 5 is a plan view, also drawn from a 
photo-micrograph, of the same surface after 
it has been subjected to pressure, crushing 
the capsules and liberating the oil. Irregular 
patches of partially lubricant free surface 
15 remain, but the major portion 16 of the 
surface is well lubricated. ? 
When the lubricating composition is ap 

plied to articles such as bullets by dipping 
and subsequently allowing the excess com 
position to drain off, the oil drops are elon 
gated in the direction of the drainage, and 
tend to be arranged in rows which form dis 
tinct ridges with continuous depressions be 
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With bullets lubricated according to the pres 

1,865,157 
tween them. This condition is illustrated in 
the plan view, Fig. 6. d Fig. 7 shows a cartridge comprising a bul 
let 17 coated with a lubricant containing py 
roxylin film. The bullet hasa dryhard sur 
face, is clean to handle, and lint and dirt do 
not adhere to it. Moreovercoloring matter 
may be added to the lubricating composition 
to give the cartridge or other article an at 
tractive and distinctive appearance. When 
such a cartridge is fired the pressure of the 
bullet on the wall of the barrel crushes the 
lubricant containing capsules and spreads the 
lubricant over the entire surface. The lubri 
cant thus becomes available at the time it is 
required, and is inoffensive until required. 
The quantity of lubricant used is much less 

than when it is applied in the usual way. 
In fact, perfect lubrication is secured with a 
surprisingly small quantity. Moreover, the 
absence of an excess of lubricant improves 
the operation of certain guns, particularly 
guns of the auto loading “blow back’ action 
type. In these guns the breech is opened by 
the gas pressure in chamber and barrel, and 
the excess lubricant is to a large extent blown 
back into the action, where it congeals and 
may accumulate in such quantities as to cause sluggish operation and misfunctioning. 
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ent invention little or no lubricant is blown 
into the action and greatly improved func 
tioning after extended firing has been secured. 
With some lubricants, careful manipula 

tion is necessary in order to secure imprisoned 100 
drops in an adherent film with a dry, lubri 
cant free surface. Thus for example, stearine 
yields the best results when evaporation of 
the solvent takes place at temperatures be 
tween about 110 and 120°Fahrenheit. At 105 
lower temperatures the stearine is precipi 
tated in fine particles during the evaporation 
of the solvent and is distributed throughout 
the film rather than being encased within the film. At somewhat higher temperatures a 110 
different reaction takes place, which appears to adversely effect the lubricating qualities of 
the stearine. 
The composition of the lubricant emulsion 

may be greatly varied. Numerous different 115 
oils may be used as well as different pyroxylin 
solvents and the amount of oil with any par 
ticular pyroxylin solution may also be varied. 
One formula which has given excellent re 
Sults is as follows: - Lubricating oil 6.5%, ethyl acetate 74.8, dry 
pyroxylin 13.09, alcohol (in pyroxylin) 5.61. 
With this solution the dried film comprises substantially 33% of the lubricating oil and 

67% pyroxylin. 
While the method and the composition have 

been discussed chiefly with reference to their 
application to bullets it will be understood 
that the invention is not limited to this par ticular field. Both the method of applying 130 
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the fluid lubricant by evaporation from a 
volatile fluid and the method of protecting 
a fluid lubricant by means of a frangible 
film or capsule being new with this applicant, 
the appended claims are to be broadly con 
strued. 

Claims: 
1. A lubricating fluid comprising a fluid 

lubricant suspended in a volatile fluid, 
2. A lubricating fluid comprising a fluid 

lubricant, a volatile solvent and material dis 
solved in said solvent adapted to form an im 
pervious film when the solvent has evaporated 
therefrom. 

3. A lubricating coating comprising anim 
pervious film having drops of a fluid lubri 
cating medium contained within said film. 

4. A lubricating coating comprising a 
pyroxylin film having drops of a lubricating 
fluid contained therein. 

5. A lubricating coating comprising a py 
roxylin film having drops of a mineral oil 
contained in said film. 
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6. A lubricating coating comprising an 
impervious film having drops of a lubricat 
ing medium contained beneath its surface, the 
surface of the film being raised above such 
drops whereby said film may be broken and 
the lubricating medium released by the ap 
plication of sufficient pressure thereto. 

7. The lubricating fluid comprising a lubri 
cating oil, pyroxylin and ethyl acetate. 

8. A lubricating coating for projectiles. 
comprising spaced drops of oil, each encased 
in an impervious, frangible capsule. 

9. A lubricating coating for projectiles 
comprising a lacquer film having drops of 
a fluid lubricant enclosed therein. 

10. A lubricating coating for projectiles 
comprising a pyroxylin film having drops of 
a mineral oil enclosed therein. 

11. A lubricating coating for projectiles 
comprising a pyroxylin film containing drops 
of a fluid lubricant beneath its surface. 

12. A lubricating coating having a dry 
non-lubricating frangible surface and con 
taining beneath said dry surface drops of a 
fluid lubricant which becomes available when 
said frangible surface is broken by pressure. 

13. A lubricating coating comprising 
spaced drops of a lubricating fluid contained 
within and separated by a solid frangible ma 
terial adapted to be broken when subjected to 
pressure. ?? ! 
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