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This invention relates to the process of 
preparing paper tubes for use in the manu 
facture of shot gun shells and has for its 
object the provision of a process by which 
shells of more uniform characteristics, more 
attractive appearance, Superior water resist 
ing properties, greater resistance to cut-off, 
and generally improved characteristics shall 
be produced. . 
The invention is exemplified in the process 

and combination of steps thereof described 
in the following specification, and it is more 
particularly pointed out in the appended 
claims. - 

In the process of manufacturing shot gun 
shells as heretofore practiced, tubes have 
been formed by rolling the tubes from paper 
sheets, the tubes thus formed being sized to 
a suitable diameter by passing through dies 
and thereafter soaked in melted paraffine 
and cut into proper lengths fol' shells. Shot 
gun shells thus waterproofed were subject 
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to great variation due to various propor 
tions of wax content. of paper, tightness of rolling, and di?ter 
ences in pasting all affected the ease with 
which the melted wax entered the tubes and 
consequently different batches of tubes re 
ceived various percentages of wax and the 
completeness of impregnation varied in 
different tubes for particular portions there 
of. It has been found that the waterproof 
ing properties of the paraffine can be greatly 
increased if supplemented by a thin film of 
a prope' drying oil or lubricating and dry 
ing mixture applied to the outer surface of 
the tube prior to impregnation with the wax, 
provided that a suitable process is enlployed 
to thoroughly impregnate the tube with the 
parafine after the preliminary surface coat 
ing. It has also been discovered that if the 
proper material is used the oil for coating 
the outer surface of the tube may also be 
employed to serve the additional function of 
lubricating the tube for sizing by passing 
through the sizing dies. 

I have found that a suitable material for 
lubricating the tubes for sizing and for 
forming the coating for the surface of the 
tubes is soya bean oil, especially when mixed 
with other ingredients to facilitate drying. 
I have found by mixing with the soya bean 
oil a small proportion of a mineral drier, 

5 
such as lead oleate, for instance. Or a suitable 
amount of an insoluble metallic soap, such 
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as aluminum stearate, or both, a very effi cient material is provided for lubricating 
the shells and forming the desired coating 
on the outer surface, when permitted to dry. 
For instance, I can use with success for the 
purpose described the following formula: 
S8%. Soya bean oil, 10% aluminum stearate, 
2% lead oleate. 

I am not, however, in successfully apply 
ing my invention, strictly limited, to the 
above percentages, but may vary them from 
time to time to suit variations in the quality 
of the oil used or other conditions. Nor am. 
I strictly limited to lead oleate as a mineral 
drier or to aluminum stearate as an insoluble 
lmetallic Soap, but cite each merely as suit 
able individual substances out of a group of 
many more or less suitable materials. In 
stead of lead oleate, I may use lead linoleate 
or cobalt acetate or zinc oleate, or one of 
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many other driers suitable to my purpose. 
Instead of aluminum Stearate may use 
aluminum palinitiate or coppel oleate or zinc 
stealitate or One of many other insoluble 
metallic Soaps suitable to my purpose. The 
addition of a drier is advantageous as soya 
bean oil is of itself rather slow in drying: 
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and insoluble soap is added for the purpose of increasing the waterproofing qualities of 
the oil. These ingredients are incorporated 8 

together by blowing air through the mixture 
at a temperature of from 400° to 450° 
Fahrenheit. ". . 
I have also found that pure Perilla oil is 

a suitable material for lubricating and coat 
ing the outer surface of the tube. The 
Perilla oil possesses such waterproofing 
qualities and it dries when spread in a film 
within such time that most grades are satis 
factory for use in the raw state as purchased 
on the market. However, with some grades 
it may be desirable to add one or both of 
the other ingredients used in connection 
with the soya bean oil. The lubricating oil 
is applied to the tubes shortly or immediate 
ly before the ironing O' sizing process, each 
tube being coated with a film of the lubri 
cant. The tubes are then run through the 
sizing dies. After the sizing, each tube has 
on its extel'nal surface a thin film of the 
liquid waterproofing lubricant. The oils 
mentioned above are drying or semi-drying 
oils and are non-polymerizable and will not 
solidify when subjected to the ironing or 
sizing process. Nor do they solidify when 
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pregnates the shells in a minimum 
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in the waterproofing propert 
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subjected to a high temperature as herein 
before described, or in any other operation or stage of my process, except when spread 
on the tubes in a thin film exposed to the 
air, which slowly dries or hardens by absorp 
tion of oxygen from the air in the manner 
of a paint or varnish. The film of oil is 
allowed to remain undisturbed on the tubes 
for about thirty-six hours at room tempera 
ture, during which interval it partially pen 
etrates the extreme outer skin or layer of 
the tube and dries like a varnish, leaving a 
smooth, attractive outer finish waterproofing film. 
The application of the materials men 

tioned above to the surface of the tubes and 
the distribution of these materials by the dies during the sizing process, impal'ts, to 
the tubes a high polish which is of excep 
tionally attractive appearance at the same 
time that the waterproofing film is applied. 
Where this preliminary coating is applied to 
the tubes, however, it is found impractical, at atmospheric pressure, to properly in 
pregnate the paper of the tubes to coiplete. 
the waterproofing process, for the reason 
that the coating material seals the outer sir 
face of the tubes and partially saturates the 
paper, especially near the outer surface, so 
that paraffine wax or other waterproofing 
ingredients will not enter uniformly into 
the paper, except when subjected to a yac 
uum treatment, which will now be described. After the coating material has dried the 
tubes are placed in a closed tank and the air 
is exhausted from within the 
from the pores of the paper, a high degree 

w" x ' . . . '" . . . . . . . ; of vacuum, being eimployed. While the vac 
uum is still maintained in the tank melted 
paraffine is drawn into the tank to complete: 
ly cover the tubes. The paraffine is admitted 
inder vacuum so that it may have oppor 

while tunity to enter the pores of the tubes 
the air is exhausted therefrom. While the tubes are still submerged in the parafiile the 
vacuum is released and the contents of the tank may or may not be subjected to pres 
sure above atmospheric. This process ini 
and to a very high degree of unifornity 
optainable by the old process of subjecting 
the tubes to melted paraffine at atmospheric 
pressure and without the preliminary re 
moval of air from the pores of the paper. 
Combining the outer coating treatment and 

produces 
ies of the shelli 

'egate of the 

the vacuuin wax treatmei 
which greatly exceeds the agg 
effects of 

( ) t jecting the shells to a water innersion test ..." : " " ". . . . . . " a . . . that is, by immersing the shells in water and noting the length of time required for then 
to swell to fit a standard gauge provided for 
the purpose. The highest degree of water 

and a surface 

tank and also 
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proofing obtained by treating shells with the 
paraffine process without providing the 
waterproofing outer coating is one and one 
half hours for the particular gauge used in 
the tests employed. Where the shells are 
coated with a waterproofing fin and the 
parafine treatment omitted the shells swell 
to the size determined by the gauge in about 
fifteen minutes. When the shells are sub 
jected to combined treatment of surface coat i. 

ing and vacuum impregnation the average 
time required to cause the shells to swell to 
fit the gauge is three hours and some shells. 
will withstand the test for a period of foli: 
and one-half hours. 
Another great advantage obtained by the 

treatment of the shells as outlined above is 
the elimination of what is termed "cut-of”, 
that is the breaking or cutting of the shells 
at the end of the metal head. This effect 
which heretofore caused a great deal of 
trouble is pl’oduced by the heated gases. 
which result, when the shot, shell is firei, 
the gases entering the pores of the paper 
and so weakening the tube that the res 
sure causes 
of the metallic head. Where the ties are 

the paper to be cut off at the edge 
treated according to the present invention the 
paper is so thoroughly impregnated that the 
gases are excluded from entering the paper 
and cut-off is entirely eliminated. 
ment described above is improvement in the 
appearance of the finished shells. When 
the shells are first given an outer water 
proofing coating, using laterials of the na 
ture of those referred to and afterw 
mitted to the vacuum treatment to in preg 
nate the paper beneath the coating, 
found that a peculiarly attractive finish is 
produced which resembles somewhat certain. 
wood graining. This is especially true when 
a dark red color is used, it is found that 
after the tubes have been given the otter. 
coating and submitted to the victitii) par 
afline treatment, the surfaces of the titles, 

Another advantage obtained by the treat 
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have an appearance resel bling lighly poi 
ished lilahogany so that the eartridges have 
an exceptionally distinctive and attractive. 

is appeal'alce. . 

and in the claims to “drying oils. it will be 
understood that I use the tern to cover. in 
addition to strictly “drying oils, such suit 
able oils is are sometimes classified as “semi 

'tion between strict “drying and “semi-diy 
' r 2, ing” oils, and where the oil used dries too, ts of the two treatments, separately... slowly for convenience, a suitable drier may This may be easily demonstrated by sab be employed as described, for example, ii. 

understood that the illustrations of mily in 
vention as given above are presented by way 
of example and that J. do not wish to limit 
my invention to the details described, ex 
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While I refer in the foregoing specification, 

1:0 
drying'. There is no sharp line of demarka 

... connection with the soya bean oil. It will be . 
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(ept as particularly pointed out in the fol 
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melted wax while still subjected to vacuum to 
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lowing claims. 
I claim :- 
1. The process of treating tubes for shot 

gun shells comprising the steps of applying 
a coating of lubricating drying oil to the 
oute surface of the tubes, passing the tubes 
through a sizing die, and permitting the 
oil to dry to form a waterproofing coating 
On the Outer surface of said tubes. 

2. The process of treating tubes for shot 
gun shells comprising the steps of applying 
a coating of lubricating drying oil to the 
outer surface of the tubes, passing the tubes 
through a sizing die, exposing the tubes to 
atmosphere for a 

face of the tubes. 
the tubes to a liquid waterproofing material 
in a vacuum chamber. 

3. The process of treating tubes for shot 
gun shells comprising the steps of applying 
a coating of a drying lubricating material 
to the outer surface of the tubes, passing 
the tubes through a sizing die, exposing the 
tubes to atmosphere for a period of time to 
permit the coating to penetrate the material 
of the tubes and to dry and harden therein 
and on the surface thereof, subjecting the 
tubes to a vacuum to extract air from the 
poi?es thereof, and submerging the tubes in 
cause the wax to thoroughly impregnate the 
material of the tubes. , 

4. The process of treating paper tubes for 
shot gun shells comprising the steps of ap 
plying a coating of lubricating drying oil 
to the outer surface of the tubes, passing the 
tubes through a sizing die, exposing the tubes 
to atmosphere for a period of time to permit 
the coating to dry and harden, subjecting the 
coated tubes to a vacuum to extract air from 
the pores of the tibilar material beneath the 
coited surface, inner'sing the tubes in melt 
ed parafine while still subjected to vacuum, 
and subjecting the tubes to pressure above. 
atmospheric while immersed in the melted 
a 'affine. - 
5. The process of treating paper tubes for 

shot gin shells comprising the steps of coat 
ing the outer surface of the tubes with a 
lubricating oil mixed with a drying agent, 
passing the coated tubes through a sizing die, 
permitting the oil to dry on the outer surface 
of the tubes, subjecting the tubes to a vac 
lium, and applying a waterproofing agent in 
liquid form to said tubes while subjected to 
vacuum. 

6. The process of treating paper tubes for 
shot gun shells comprising the steps of ap 
plying a lubricating oil mixed with a dry 
ing agent and an insoluble metallic soap, to 
the oriter surface of the tubes, passing the 

period of time to permit 
the coating to dry and harden, upon the sur 

and thereafter subjecting. 
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tubes through a sizing die, exposing the tubes 
to atmosphere to permit the coating to dry 
thereon, and thereafter impregnating the 
tubes with paraffine in a vacuum chamber. 

7. The process of treating paper tubes for 
shot gun shells comprising the steps of ap 
plying soya bean oil to the surface of the 
tubes and permitting the oil to dry while 
exposed to atmosphere. . . . . 

8. The process of treating paper tubes for 
shot gun shells comprising the steps of coat 
ing the outer surface of the tubes with a 
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mixture containing Soya bean oil and a drier, 
and permitting the mixture to dry while 
exposed to atmosphere. 

9. The process of treating paper tubes for 
shot gun shells comprising the steps of coat 
ing the outer surface of the tubes with a 
mixture containing soya bean oil, a drying 
agent, and an insoluble soap, and permitting 
the mixture to dry while exposed to atmos phere. 

10. The process of treating paper tubes for 
shot gun shells comprising the steps of coat 
ing the outer surface of the tubes with a 
Waterproofing and lubricating material con 
taining soya bean oil, passing the tubes 
through a sizing die to reduce the tubes to 
unform size and to distribute evenly the oil 
on the surface of the tubes, and thereafter 
permitting the oil to dry while exposed to 
the atmosphere. - 

11. The process of treating paper tubes for 
shot gun shells comprising the steps of ap 
plying to the tubes a coating of lubricating 
and waterproofing material the principalin 
gredient of which is soya bean oil. passing 
the coated tubes through a sizing die while 
the tubes are wet with the mixture, permit 
mosphere, subjecting the tubes to vacuum to 
extract air from the material of the tubes 
beneath the surface coating, and thereafter 
flooding the tubes with melted paraffin 
while still subjected to vacuum. 

12. The piocess of treating paper tubes for 
shot gun shells comprising the steps of coat 
ing the outer surface of the tubes with a 
mixture of Soya bean oil and a dying agent, 
passing the tubes through a sizing die while 
wet with the mixture, permitting the mixture 
to dry while exposed to atmosphere for a 
period of approximately thirty-six hours, 
subjecting the tubes to vacuum to extract air 
from the pores thereof. immersing the tubes 
in melted paraffin while still subjected to 
vacuum, and thereafter applying pressure 
above atmosphere to the tubes while still 
submerged in the paraffin. 
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ting the mixture to dry while exposed to at 
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In testimony whereof I have signed my 
name to this specification on this 17th day 
of March, A. D. 1926. - 

HAREY T. PECK. 

  


