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Tms invention relates to bullets or projectiles 
such as ri?e bullets, shot gun shot, balls, etc., and 
more particularly to a’bullet embodying a slug oi! 

. lead or a lead alloy plated with copper. This in-v 
5 vention is a further development or that or Paten 

N0. 1,732,211, October 15, 1929. 
In the manufacture or lead or 

the characteristics thereof are 
, by plating the - same with copper, especially if 

electrodeposition. However, a closely 
cohering plating cannot be secured where the 
electrodeposition is in an acid solution or electro 
lyte, such as copper sulphate; nor is the plating 
dense or hard, ‘but rather spongy. This is be 

15 lieved to be due to a number of causes, among 
which may be mentioned the following: the acid 

ally with the lead, 
coating the same with a film of lead sulphate, 

. which not‘ only prevents the copper from cohering 
20 tothe lead, but also prevents a dense and homo 

geneous plating from being built up; further 
more, since lead is above copper in the electro 
chemical series, deposition of copper on the lead 
cccurs’oy immersion,'which results in the deposit 

28 ‘being ~ spongy. A non-cohesive " spongy plating 
does not, however, give such a coating for a bullet 

as is desirable. 
One or the objects oi this 

is to provide a copper plated lead or lead alloy 
Ml bullet and process of making the same, whereby 

the copper plating will not only closely and firmly 
cohere to the lead sing or core, but in which this 
plating will be dense, hard and homogeneous. 
Another object is to provide a process which is 

85 readily controllable and. in which the plating may 
be carried out in a'simple, expeditious andv eco 
nomical manner. . , 
Further objects will appear from the detail de 

scription, taken in connection with the accom 
panying drawing, in which- > 
Figure 1 is a section, considerably enlarged, of 

a lead or lead alloy slug iormed to provide a small 
calibre ri?e bullet; . Figure 2 is a similar view, showing the plating 

lead alloy bullets, 
greatly improved 

invention‘, therefore, 

Figur 3 is a view showing the bullet mounted 
and secured in its cartridge shell; 
Figure '4 is a section, somewhat enlarged, or a 

lead or lead- alloy slug formed-to provide a shot 
50 shell shot; and ' 

Figure 5 shows the slug 0! Figure 4 plated. 
One of the ieatures of this invention, generally 

stated, resides in the fact that the copper plating 
. is deposited on the lead or lead alloy slug in an 

555 ‘alkaline electrolyte, such as alkaline cuprous cy 
s 
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anide.‘ In accordance with a practical embodi 
ment of this invention, the solution or electrolyte 
is maintained hot and agitated to secure a uni 
form plating, the concentration is maintained and _ 
the plating is mechanically condensed and bur 
nished while the deposit proceeds.‘ _ ,. 
While a satisfactory deposit is'obtainabie by 

an alkaline electrolyte, the‘ latter is not suscep 
tible of the ease of control, nor simplicity, as is' 
the case where an acid electrolyte is used. An 
other feature of this invention, therefore, resides 
in the fact that the copper deposit is started in 
an alkaline‘electrolyte and ?nished in an ‘acid 
electrolyte, such as copper sulphate. In accord 
ance with a practical embodiment of this inven 
tion, a copper film ‘is deposited or ?ashed on 
the lead or lead alloy slug or core in an alkaline 
electrolyte and ‘the plating is then built up to 
the desired thickness in the acid electrolyte. 
Where accuracy of formation is desired, as in 

the case of small calibre ri?e bullets, the plating 
is condensed and conformed at the driving band 
so as to cause the plated band to accurately lit 
the ri?ing. In-‘a practical embodiment of‘ this 
invention, this condensation and conformation 
can be accomplished in any suitable manner, as - 
by_ rolling or swaging the driving band to size. 4' 

Further features will appear from the detail 
description, in which will be described and illus 
trated practical embodiments of this invention; 
it will be understood, however, that this inven 
tion is susceptiblemf various other embodiments. 
As a practical embodiment of this invention, 

the slug is formed to the desired shape as de 
scribed in the Patent No. 1,732,211. Where the 
slug is to form a small calibre ri?e bullet, such 
as for a .22 calibre ri?e, the lead or lead alloy is 
suitably vformed by a swaging die or in any other, 
suitable manner, so as to provide a formation 
whose shape is that of. the ?nished'bullet, but 
whose volume is slightly below that of the ?nished 
bullet, in order to allow for the plating which is 
to be deposited.‘ In a case where the slug‘is de 
signed to form the core. of a shot shell shot, the 
lead alloy can be formed in any suitable manner, 
as in a shot tower; in such a case, however, it is 
desirable that graphiting and grease be avoided 
as much as possible. Where the slug is to form 
the core of a ball, such as the single ball used in‘_ 
a shot shell, the formation thereot can be secured 
in any suitable manner. 
In whatever manner the slug is formed, the 

surfaces thereof are cleaned so as to permit a 
‘ coherlng plating to be deposited thereon; this 
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may be secured by tumbling the slugs in a hot 
solution of soda ash until they are perfectly clean. 

from an arm so that it is im 
mersed in the electrolyte. Where an alkaline 
cyanide electrolyte is used, brass and aluminum 
should be avoided, and all metal parts should be 

since it is not attacked by the electrolyte. 
In the plating of leadbullets designed for small 

calibre ri?es and in which 
must be accurately maintained; it is necessary to 
have provisions preventing de~formation of the 
bullet during the tumbling action. Such de 
formation is 

oi’ non-conducting material, 
lain, quartz, etc., may be used. 
Where the plating is to be ?nished in an alka 

line solution, it is proceeded with until the de 
sired thickness has been attained, care being used 

' the concentration. .In practical 
?lm is deposited or ?ashed 

the form of the bullet. 

1,992,244 

on the lead or lead alloy slug until the latter is 
entirely covered with copper. The slugs are then 

centrat'ion of the solution is maintained by solu 
tion 01' the anode, and since higher current'and 
densities may be .employed, the plating is carried 
out expeditiously, conveniently and economically. 

oiT. ‘The plated 
able manner, as by air, centrifuge, 
bling with saw dust, either with or 

* application of heat. > 

The drawing illustrates embodiments of this 
invention. In Figure 1 a formed slug designed 
to provide a ri?e bullet is shown atvl and, as 
shown, it is provided with a 

shot or ball, 
thereto as shownin Figure 5. 

It will, therefore, be seen that the invention 
accomplishes its objects. A closely coherlng, 
dense' and homogeneous plating is formed on the 

plating of‘sumcient stability to prevent deforma 
tionv of the shot under the conditions encoun tered. 
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1,992,244: 
be understood that certain features, operations 
and sub-combinations are of utility and may be 
employed without reference to other features, op— 
erations and sub-combinations; that is contem-f' 
plated by and is within the scope of the ap 
pended claims. It is furthermore obvious thatv 
various changes may be made in details and op 
erations, within the scope of the appended claims, 
without departing from the spirit of this‘ inven 
tion. It is, therefore, to be understood that this 
invention is not limited to the speci?c details and 
operations shown and/or described. I‘ , 
Having thus described the inventionrwhat is 

claimed is: ' 

3 
1. In the art of making bullets, the process 

comprising, depositing a plating of copper on- a 
lead slug in an alkaline electrolyte while the 
plating is being mechanically condensed or bur 
nished. 

2. In the art of making small calibre ri?e bul 
lets, the process comprising, depositing a plating 
of copper on a. lead slug in an alkaline electrolyte 
and condensing and conforming the plated slug 
at the driving band so as to iii; the riiiing. 
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