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rel-say to the point d-on a gradual taper, so 
that, starting from the smooth-bore at a, the 
full rifled bore is reached at d, leaving the full 
rifled bore of forty - two hundredths, which 
gives us, when finished, a barrel with a com 
pound bore one-third or section smooth, the 
next third or section a gradual transition from 
a smooth to a full rifled bore, and the last sec 
tion a full rifled bore. Here then We have all 
the conditions of a smooth bore at the breech 
for the easy starting of the ball, and all the 
conditions of the rifled bore at themuzzle, and 
which gives rotation and accuracy to the ball. 
The proportions of the length of the differ 

ent sections of the barrel as given above are 
not absolute, but will need be varied by cir 
cumstances in short barrels and light charges, 
or extra long barrels and heavy charges; so 
also the variations of the caliber of three hun 
dredthsbetween the breech and muzzle. 
The removal of the fourth difficulty is made 

practicable by improvements made in metal 
lic cartridges heretofore referred to. The use 
of these cartridges, which are made without 
a projecting flange, to serve as a positive step 
to fiX the distance into which it shall enter 
the barrel, requires a new device nothereto 
fore applied to rifled arms using ball cartridges. 
This cartridge is designed to be of sufficient 
length to receive the whole of the cylindrical 
portion of the ball, and its internal diameter 

to coincide exactly with the caliber of the bore 
of the improved arm at its breech, so that 
When the shell is inserted into the barrel it 
shall form a continuation of the bore; conse 
quently the ball will be held with sufficient 
lightness not to require the crimping of the 
shells. This construction of cartridge, there 
fore, requires a recess to be formed in the bar 
relat the breech, ofa diameter corresponding 
to the exterior of the cartridge, and so as to 
forma shoulder at f, against which the for 
Ward end of the shell Will rest. 
These improvements in the construction of 

arms are readily applied to any existing arms, 
and the same armi canbe easily adapted to 
the improved cartridge before mentioned. 

I claim as my invention 
A barrel for fire-arms, or larger pieces in 

one piece, from end to end, and constructed 
with a compound bore-that is to say, ha ving 
a section of the bore atthemuzzle rifled, a sec 
tion at the breech of smooth bore and larger 
caliber, and a section in the middle of the bar 
rel rifled and tapered-so asto form a gradual 
transition from the breech-section Smooth bore 
to the muzzle-section rifled bore, substantially 
as herein described. - , 
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