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To all, whon, it may concern 
Be it known that I, REINHARD MANNES 

MANN, a subject of the Emperor of Germany, 
residing at Bliedinghausen, Remscheid, Ger 
many, have invented certain new and useful 
Improvements in Tubular Bodies and the Art 
of Constructing the Same, (for which I have 
obtained Letters Patent in the following coun 
tries: in Belgium, No. 90,918, dated June 16, 
1890; in Italy, No. XXIV,27,700,No. LIV,298, 
dated June 30, 1890; in Switzerland, No. 2,479, 
dated June 16, 1890; in France, No. 206,402, 
dated June 16, 1890; in Germany, No. 54,696, 
dated April 24, 1890; in Austria-Hungary, No. 
27,492 and No. 48,746, dated September 28, 
1890, and in Great Britain, No. 838, dated 
January 16, 1890;) and I do hereby declare 
that the following is a full, clear, and exact 
description of the invention, which will en 
able others skilled in the art to which it ap 
pertains to make and use the same. 

Referring to the drawings, Figures 1 to 6 
are longitudinal sections of gun-tubes, illus 
trating the manner of carrying out my in 
vention, which relates to the construction of 
Ordnance, and more especially to that class of 
ordnance known as “built-up' guns, in which 
concentric tubes. 
In the construction of these guns it has 

been the custom to unite the various concen 
tric tubes by what is known as “shrinking,” 
each tube being heated, applied to a tube of 
less diameter, and then allowed to cool, so as to 
contractor shrink on the tube contained there 
in, this operation being repeated until the gun 
is built up. In this process the work must be 
carefully conducted, the several tubes used 
for each gun prepared with the greatest care, 
so as to exactly fit into each other, besides 
which other technical difficulties present 

For instance, the several tubes 
must be of considerable thickness, and this 
renders the detection of flaws, if not impossi 
ble, at least very difficult. 
The object of my invention is to avoid these 

difficulties, to facilitate the construction of 
this class of guns, and to increase their power 
of resistance to internal pressures; and the 

invention consists in a novel process or method 
of construction, as will now be fully described, 
reference being had the drawings, in which 
like letters indicate like parts wherever such 
may occur. 
According to this my process or method of 

constructing built-up guns, the gun-tube is 
composed of a greater or less number of com 
paratively thin concentric tubes-in fact, of 
very thin tubes as compared with those here 
tofore used-thus affording the great advan 
tage of being able to more readily detect flaws 
in the metal. 
one on the other, I subject the built-up gun 
tube while in a heated condition to external 
pressure in order to more intimately unite 
the several tubes with one another, and to 
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Instead of shrinking the tubes 

this end any suitable mechanical devices or ap 
pliances may be used. The union of the tubes 
may be effected by hammering, rolling, press 
ing, or drawing the “bundle' of concentric 
tubes, if I may use such expression, being of 
course properly heated previous to its being 
subjected to pressure, during which operation 
the tube is also given its proper form. In 
this mode of construction it is not necessary 
that the several tubes of which the gun-tube is 
composed should fit one into the other with 
great nicety, and to prevent endwise displace 
ment of the more or less loosely-fitted tubes 
all of them may have their surfaces more or 
less roughened, and this may be effected in 
any desired manner, or said tubes may be 
Wound with wire or provided with rings of 
metal, which will effectually prevent endwise 
displacement during the manipulations of the 
gun-tube, such wire, or ribs or rings embed 
ding themselves into the metal of the super 
posed tube during the operation of uniting 
the several tubes. 
The methodor process of constructing built 

up guns may be varied in many ways. I pre 
fer to use what are known as “twist-tubes'- 
that is to say, tubes in which the fiber of the 
metal follows a spiral direction-and the tubes 
are then So placed one into the other that the 
spirality of the fiber is reversed-that is to 
say, that in one tube the fiber will form a 
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or preceding tube a left-hand spiral. In Fig. 
1 I have shown such a bundle of tubes ready 
to be united. As shown in said Fig.1, several 
tubes are of such interior diameter as to be 
readily placed one onto or into the other, and 
in order to prevent displacement of the sev 
eral tubes during the various operations neces 
sary to their union into a homogeneous or sub 
stantially homogeneous body, a wire is Wound 
spirally around each tube before they are in 
serted one into the other, which wire i, in the 
operation of uniting the several tubes, will 
embed itself into the same, as shown in Fig. 2. 
The tubes a, b c, &c., that compose the gun 

tube, may all be of the same length, as shown; 
but, if desired, those portions of the gun-tube 
which require re-enforcing the re-enforced 
portion may be formed by shorter tubes, and 
in case of very long gun-tubes each individual 
tube, of which such is composed, may be made 
in sections of the same or of different lengths. 
The operation of uniting the several tubes 

may be effected by mounting the gun-tube on 
a suitable mandrel c, which may be a revolu 
ble or a stationary mandrel. When a man 
drel k is used, as shown in Figs. I and 2, I 
prefer to interpose between said mandrel and 
the walls of the inner tube a lining of some 
fire-proof materialo, preferably in a pulverized 
condition, so as to facilitate the removal of 
the mandrel after the operation of uniting the 
tubes. The mandrel k may also be left in 
the gun-tube, as shown in Fig. 3, and subse 
quently removed by boring, or the bore of the 
gun may be forced in said mandrel, which 
will then constitute the core of the gun-tube. 
In this case the fire-proof lining between the 
mandrel of the inner tube of the gun, herein 
before referred to, cannot be used. On the 
contrary, the mandrel is preferably also wound 
with wire or its outer surfaces otherwise 
roughened for the purposes hereinbefore ex 
plained. 

In Fig. 4 I have shown the several tubes a 
b c, &c., of which the gun-tube is composed, 
as provided with peripheral annular or spiral 
grooves, whereby corresponding ribs are 
formed that will be embedded into the inner 
Wall of the Superposed tube in the operation 
of uniting the several tubes, as shown in Fig. 
5, whereby all danger of displacement in the 
various operations necessary to the union of 
the Several tubes is avoided. 

1f the operation of uniting the tubes is ef 
fected upon a stationary mandrel, it will be 
found of advantage, before applying the ex 
ternal pressure by rolls or otherwise, to first 
compress the opposite ends of the bundle of 
tubes by forging or otherwise upon short man 
drels l, as shown in Fig. 4, so that the outer 
tubes will not be drawn off by the friction be 
tween the inner tube of the bundle and the 
fixed mandrel. The same result may be at 
tained by using an inner tube of greater length 
than the remaining tubes and upsetting one 
or both ends of said inner tube. In Fig. 6 I 
have shown the latter feature of construction, 
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one end fof the inner tube being upset against 
the ends of the outer tubes, or a flange f may 
be formed at one end of the inner tube Cube 
fore the other tubes are placed therein. 
In my method of constructing built-up guns 

by means of a series of comparatively thin 
tubes, it is possible to carefully test each tube, 
and flaws therein can thus be readily detected 
which is of great importance, especially in 
heavy ordnance. On the other hand, each 
tube may be tested under hydraulic pressure, 
which test is not available for testing the thick 
tubes usually employed in the construction of 
built-up guns. A selection of the proper metal 
or alloys may also be made as regards their 
resistance to pressure. Thus, for instance, 
the inner tube may be made of a metal that 
will offer the greatest possible resistance to 
the action of combustion of the charges, to 
abrasion, by contact with the projectile, &c., 
while the outer tubes may be made of a 
tougher metal. For the outer tubes I pref 
erably use very soft cast-iron or tough bronze, 
so that in case of explosion of a gun where 
high explosives are used the fragments will 
not be scattered about, but held together by 
the outer expansive portion of the gun-tube. 
The interior portion of the gun-tube I pref 
erably make of steel, so as to oppose a great 
resistance to the external pressure applied 
in the operation of uniting the tubes-as, for 
instance, of a very hard steel rich in carbon 
or manganese, or another alloy of steel. 

If, on the contrary, an inner tube of a softer 
metal were used, it would yield more or less 
to the external pressure applied in uniting 
the tubes, thereby reducing the bore of the 
gun more or less. In firing, on the contrary, 
the softer inner tube will be more or less ex 
panded by the internal pressure and heat, 
which expansion is transmitted to the entire 
gun-tube, which is not the case if a metal is 
used for the inner tube that is capable of re 
sisting these pressures, or substantially SO, 
and in the proper selection of metals a gun 
can be constructed that will not expand, or 
expand but very little. The gun may there 
fore be constructed of alternate hard and Soft 
metal tubes-as, for instance, hard and Soft 
steel or steel and bronze-thus rendering the 
advantages possessed by different metals 
available in the construction of guns. 
As is well known, when certain metals are 

reduced in thickness by pressure or other 
wise they are rendered more homogeneous, 
tougher, and stronger. It follows that a gun 
composed of a number of comparatively thin 
tubes reduced to this condition by pressure 
will be stronger and better able to resist in 
ternal pressure than a gun composed of a sin 
gle tube or of tube-sections of comparatively 
great thickness. 

I have described my invention in its appli 
cation to the construction of ordnance. It will, 
however, be readily understood that it may 
be applied to the construction of tubes or bar 
rels for small or hand fire-arms, and that a 
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gun-barrel composed of a plurality of con 
centric tubes, in which all the irregularities in 
the material are avoided, will perform better 
Service than those of usualconstruction. As 
in the case of ordnance, the gun-barrel will 
have a greater resistance to internal pressure, 
thereby lessening the danger of explosion, and 
will have a less tendency to warp. Finally 
other hollow bodies that in use are subject to 
great internal pressure may be constructed 
according to my invention. - 

Having described my invention, what I 
claim is 

1. The improvement in the construction of 
tubular bodies which consists in forming a 
bundle by telescoping a plurality of tubes, 
preventing endwise motion of the concentric 
tubes by roughening the surfaces in contact, 
and uniting the bundle of tubes by heat and 
pressure, for the purpose set forth. 

2. The herein-described improvement in the 
construction of tubular bodies, which consists 
in forming a bundle of previously-twisted 
tubes by telescoping the same, so that the 
twist in the contiguous tubes will trend in 
opposite directions, heating the bundle of 
tubes so formed, and uniting the same by the 
application of external pressure. 

3. The herein-described improvementin the 
construction of tubular bodies, which consists 
in forming a bundle of tubes by telescoping 
a plurality of twist-tubes, so that the twist of 
one tube will trend in a direction the reverse 
of that of the adjacent tube or tubes, locking 
said tubes against displacement by wrapping 
wire around the same or otherwise corrugat 
ing or roughening the surfaces thereof, heat 
ing the bundle of tubes so formed, and sub 
jecting the same to external pressure for the 

4o purpose of uniting the individual tubes. 

4. The herein-described improvement in the 
construction of tubular bodies, which consists 
informing a bundle of tubes by telescoping 
a plurality of such, locking the tubes against 
displacement by wrapping the same. With 45 
wire or otherwise corrugating or roughening 
the surfaces thereof, heating the bundle of 
tubes so formed, and subjecting the same to 
external pressure for the purpose of uniting 
the tubes. 

5. The herein-described improvement in the 
construction of tubular bodies, which consists 
in subjecting a bundle of tubes composed of 
a plurality of alternate soft and hard metal 
concentric tubes to external pressure while 55 
in a heated condition. 

6. The herein-described improvement in the 
construction of tubular bodies, which consists 
in subjecting a bundle of tubes composed of 
alternate soft and hard metal tubes arranged 
so that the inner and outer tubes will be hard 
and soft metal tubes, respectively, and sub 
jecting the bundle of tubes while in a heated 
condition to external pressure. 

7. A tubular body composed of a plurality 
of concentric twist-tubes in which the direc 
tion of the twist trends alternately in reverse 
directions. 

8. A tubular body composed of a plurality 
of thin concentric tubes having their surfaces 
corrugated or otherwise roughened to inter 
lock the same, for the purposes specified. 
In witness whereof I have hereunto set my 

hand in the presence of two attesting wit 
eSS6S. 

REINHARD MANNESMANN. 
Witnesses: 

ADOLE DEMELINS, 
GEORGE LOUBIER. 

  


