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To all whom it may concern:

Be it known that I, WILLIAM CROZIER, cap-
tain in the Ovdnance Department of the
United States Army, stationed at Washing-
ton, in the District of Columbia, have in-
vented certain new and useful Improvements
in Wire-Wound Guns; and I do hereby de-
clare the following to be a full, clear, and ex-
act description of theinvention, such as will
enable others skilled in the art to which 1t ap-
pertains to make and use the same.

My invention relates to the class of gunsin
which a central tube is reinforced by layers
of wire. It is a fact well known to eonstruac-
tors of ordnance thatin gunsof the class men-
tioned difficulty is encountered in securing
proper longitudinal strength of the cannon,
the wire envelop having no resistance in the
direction of the axis of the bore. A feature
of my invention consists of the manner of so
locking together the parts of the gun that

they cannot separate in a longitudinal direc-

tion under the action of the forces to which
the gun is subjected, at the same time inter-
rupting in a very slight degree the continuity
of the wire envelop. - | | |
It is also afact, notsogenerally recognized,
that a wire-wrapped gun cannot be made of
any greater theoretical tangential strength
than can a gun built up of concentric eylin-

ders shrunk one upon the other, the outer

cylinders being of the same material as the
tube, provided the radii of the cylinders be
properly proportioned and their number be

not less than four, for with such a built-np

gun the limit of the compressive resistance
of the tube under the action of the outer cyl-
inders when assembled and of its resistance
to extension under the action of the powder-
pressure can be attained without overstrain-
ing any of the outer cylinders, and more than
this cannot be gained either by greater
strength or greater subdivision of the said
outer parts. It is possible, however, toso as-
semble upon the central tube a wire envelop
and cylinders of solid metal as to cause the
wire to sustain a large proportion of the tan-
gential strain, relieving the solid cylinder or
cylinders, which can then be made of weaker
and cheaper material without causing the
strength of the finished gun to be in any de-

|

oree less than if the solid cylinder or cylin-

ders were of the finest quality of material. -

The manner of effecting the combination so
as to produce this result forms another fea-
ture of my invention. | -

It is also a fact, again not so generally rec-
ognized, that in a gun so constructed as to
utilize the full resistance of the tube, both to

compression and extension, the tangential re-
‘sistance to the powder-pressure in the bore is
an increasing function of the total thickness

of the continuous wall surrounding the bore,
so that if any portion of the wall of the piece

be detached from the other portions, the con-

tinuity not being perfect in the direction of
the radins for the purpose of separately sup-
porting the whole or a part of the longitudi-

nal strain, such detached portion, adding to
the weight of the pieceand contributing noth-

ing to the strength to resist the principal
strain which it has to support—viz., the tan-

gential—is to a certain extent wasted. The

manner of avoiding such waste forms another

feature of my invention.
With this preliminary discussion, which is

necessary to a complete understanding of my
improvements, I will now proceed to describe
the completed gun which embodies them.

In the accompanying drawings the upper
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| half of Figure 1 represents a longitudinal sec-
tion of the gun and the lower half a side ele-
vation. Fig. 2 represents a section on the -

plane 2 2, on an enlarged scale; and Fig. 3

represents an enlargement of a partof Fig. 1.

 Like letters denote like parts in the differ-
ent views. | | | |

A is a tube of strong tough material, pref-
erably of the best attainable grade of forged

steel. |

B is an envelop of wire wound over the rear
portion of the tube, abutting at the rear
against a ring ¢, of suitable form, secrewed or
otherwise attached to the tube, as at ¢, and
abutting at the forward end against a series of
rings D D’ D? D? D* D%, which I denominate
‘“ step-rings.”’ )

B’ is an envelop of wire wound upon the
forward portion of the tube, abutting at the
front end against a ring E, of suitable form,
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and at the rear end against the step-rings D
| to D5  The ends of the wires are fastened in
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any of the usual ways. The wire over the
rear portion of the tube is wound with such
a tension and the envelop is of such thick-
ness that the metal about the bore of the tube
shall be compressed thereby to the full extent
to_which it is designed that it shall be com-
pressed 1n the finished gun, leaving no fur-
ther compression to be effected by any other
part. The wire over the forward portion of
the tube i8 of such quantity and quality and
wound at such tension as to produce a pre-
determined compression of and compressive
strain on the metal of this portion of the bore.

Over the rear portion of the gan, now com-
posed of the wire-wound tube, is placed a
Jacket F with a very slight shrinkage, ap-
proaching as nearly as is mechanically pos-
sible a shrinkage of zero, the object being to
insure that the jacket shall form an integral
part of the wall of the gun without exerting
any normal pressure upon the wire envelop.
By a ‘*shrinkage of zero” I mean that the
jacket should be made with as nearly as prac-
ticable an interior diameter, before assem-
blage, equal to the normal exterior dianieter
of the wire coil, any shrinkage being merely
sufficient to cause the jacket to form an in-
tegral part of the structure without break of
continuity, but not toincrease in any way the
initial compression on the tube. The jacket
has upon its inner surface, near the forward
end, a shoulder f, which abuts against the
outer step-ring. The bushing H, containing
the breech-block, (not shown,) is secrewed into
the rear end of the jacket, as at h, and backs
up the ring Cand overlaps the rear end of the

tube A.

The trunnion-hoop K is screwed upon the

jacket, as at &, near the forward end thereof.
By this construction the jacket supports the
longitudinal strain due to the resistance of
the gun-carriage at the trunnions and to the
inertia of the jacket F, the wire envelop B,
and the tube A.

The inner step-ring D is shrunk upon the
tube. The wire of the envelop B’ is wound
approximately half-way up the thickness of
the ring. T'he second step-ring D’ is then
shrunk upon the surface of the wire envelop,
abutting against the ring ¢, and so on until
the step-rings are all placed and the winding
of the envelop B’ is completed, the outer
ring being left, as shown, projecting approxi-
mately half 1ts thickness. The winding of
the envelop b is then effected. The step-
rings, abutting first against- the tube, then
against one another, and ultimately against
the jacket, form the connection between the
tube and the jacket, by which the greater
part of the longitudinal strain is transmitted
to the latter. By their arrangement, each

one except the inner and outer having wire
both inside and outside of it, they interrupt
as little as possible the continuity of the wire
envelop extending throughout the length of

the tube.
age as to assist in the design of the gradual |
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diminution of the compression of the metal
at the surface of the bore in proceeding from
the breech toward the muzzle. |

The ring M is shrunk on the jacket in front
of the trunnion-ring and the bands P P’ to
P? are shrunk on the wire envelop in front of
the jacket. 'The dimensions and shrinkages
of the bands M and P to P’ are so adjusted
as to produce a proper finish and to assist in
the gradual diminution of compression, they
have but a comparatively slight strain to en-
dure, and, like the jacket, mgy be made of
cheap material, preferably cast-steel.

The rings P° to P?, &ec., are shrunk upon
the forward portion of the chase. Their office
i1s to furnish a protection for the wire envelop,
and they may or may not be taken into con-
sideration in estimating the strength of the
gunm.

Having thus described iny invention, what
I claim, and desire to secure by Letters Pat-
ent of the United States, is— |

1. In a gun the combination of a tube, a

wire envelop surrounding said tube, and a

jacket placed outside the envelop with step-
rings of successively-increasing diameter
abutting against the tube, one another and
the jacket and forming a rigid connection for
transmitting longitudinal strain between the
tube and jacket, substantially as deseribed.

2. In a gun the combination of a tube, a
wire envelop surrounding said tube, a jacket
placed outside the envelop, and step-rings
embedded in said wire envelop, and forming
a rigid connection between the tube and the
jacket, substantially as deseribed.

3. In a gun, the combination of an inner
tube provided with a shoulder at or near the
trunnions, a wire envelop wound about said
Inner tube, a jacket inclosing the rear portion
of said wire envelop “and provided with a
shoulder on its inner face forward of the
shoulder on said tube, and a plurality of over-
lapping step-rings embedded in said wire en-
velop and interposed between said shoulders,
substantially as described. |

4. In a gun, the combination with an inner
tube provided with an annular shoulder at or
near the trunnions, a wire envelop wound
about said inner tube, a jacket inclosing the
rear portion of said wire envelop and pro-
vided with an annular shoulder on its inner
face forward of the shoulder on the tube, and
a pluarality of overlapping step-rings placed
one behind the other and abutting against
each other, embedded in said wire envelop
and forming an interposed rigid bearing be-
tween the shoulders on the tube and on the
jacket, substantially as described.

5. In a gun, the combination of a tube, a
wire envelop surrounding said tube, a jacket
placed outside the envelop, and step-rings
embedded in said wire envelop, and forming
a rigid connection between the tube and the

| jacket, and a trunnion-band secured onto said
They are put on with such shrink- | jacket, substantially as deseribed. |

6. In a gun, the combination of an inner
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tube provided with a shoulder at or near the |

trunnions, a wire envelop wound about said
inner tube, a jacket inclosing the rear por-
tion of said wire envelop and provided with
a shoulder on its inner face forward of the
shoulder on said tube, and a plurality of
overlapping step-rings embedded in said wire
envelop and interposed between said shoul-
ders, and a trunnion-band secured onto said
jacket, substantially as described.

7. In a gun, the combination with an inner
tube provided with an annularshoulder at or
near the trunnions, a wire envelop wound
about said inner tube, a jacket inclosing the
rear portion of said wire envelop and pro-
vided with an annular shoulder on its inner
face forward of the shoulder on the tube, and
a plurality of overlapping step-rings placed
one behind the other and abutfing against
each other, embedded in said wire envelop
and forming an interposed rigid bearing be-
tween the shoulders on the tube and on the
jacket, and a trunnion-band secured onto said
jacket, substantially as described.

8. In a gun, the combination of a tube, a
wire envelop surrounding said tube, and a
jacket placed outside the envelop with step-
rings of successively - increasing diameter
abutting against the tube, one ancther and
the jacket and forming a rigid connection for
transmitting longitudinal strain between the
tube and jacket, and a trunnion-band secured
onto said jacket, substantially as described.

9. In a gun the combination of a tube, a
wire envelop surrounding said tube, a jacket
placed outside the envelop with step-rings ot
successively - increasing diameter abutting
against the tube, one another and the jacket
and forming a rigid connection for transmit-
ting longitudinal strain between the tube and
jacket, and a bushing screwed into the rear
of said jacket and forming an abutment for
the rear end of said tube, substantially as de-
scribed.

10. In a gun the combination of a tube, a
wire envelop surrounding said tube, a jacket
placed outside the envelop, step-rings embed-
ded in said wire envelop, and forminga rigid
connection between the tube and the jacket,
and a bushing screwed into the rear of said

 jacket and forming an abutment for the rear

55

6o

end of said tube, substantially as deseribed.

11. In a gun, the combination of an inner
tube provided with a shoulder at or near the
trunnions, a wire envelop wound about sald
inner tube, a jacket inclosing the rear por-
tion of said wire envelop and provided with a
shoulder on its inner face forward of the
shoulder on said tube, a plurality of overlap-

ping step -rings embedded in said wire en- |

S

velop and interposed between said shoulders,
and a bushing screwed into the rear of said
jacket and forming an abutment for the rear
end of said tube, substantially as desecribed.

12. In a gun, the combination with an in-
ner tube provided with an annular shoulder
ator nearthe trunnions, a wire envelop wound
about said inner tube, a jacket inclosing the
rear portion of said wire envelop and pro-
vided with an annular shoulder on its inner
face forward of the shoulder on the tube, &
plurality of overlapping step-rings placed one
behind the other and abutting against each
other, embedded in said wire envelop and
forming an interposed rigid bearing between
the shoulders on the tube and on the jacket,
and a bushing screwed into the rear of said
jacket and forming an abutment for the rear
end of said tube, substantially as described.

13. In a gun, the combination of a tube, a

wire envelop surroundingsaid tube, a jacket

placed outside the envelop, and step-rings
embedded in said wire envelop, and forming

a rigid connection between the tube and the
jacket, a trunnion-band secured onto said

jacket, and a bushing screwed into the rear
of said jacket and forming an abutment for
the rear end of said tube, substantially as de-
scribed. |

14. In a gun, the combination of an inner
tube provided with a shoulder at or near the
trunnions, a wire envelop wound about sald
inner tube, a jacket inclosing the rear por-
tion of said wire envelop and provided with
a shoulder on its inner face forward of the
shoulder on said tube, a plurality of overlap-
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ping step-rings embedded in said wire en-

velop and interposed between said shoulders,
and atrunnion-band secured ontosaid jacket,
and a bushing screwed into the rear of said

jacket and forming an abutment for the rear

end of said tube, substantially as described.
15. In a gun, the combination of a tube, a
wire envelop surrounding said tube, and a
jacket placed outside the envelop with step-
rings of successively - increasing diameter
abutting against the tube, one another and
the jacket and forming a rigid connection for
transmitting longitudinal strain between the
taube and jacket, a trunnion-band secured
onto said jacket, and a bushing serewed into
the rear of said jacket and forming an abut-
ment for the rear end of said tube, substan-
tially as described. | -
In testimony whereof I affix my signature
in presence of two witnesses. |
WILLIAM CROZIER.
Witnesses:
JNO. J. COOK,
NATHAN HAZEN.
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