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1o ail whom it may concern:
- Be it known that I, BENJAMIN B. HoTCH-
KISS, a citizen of the United States, residing
in the city of Paris, Republic of France, have
invented certain newand usefal Improvements
in Ordnance, fully described and represented
in the following specification and the accom-
panying drawings, forming a part of the same.
This invention relates to that class of ord-
nance in which the tube or barrel is enveloped
by wire coiled about it under determined ten-

~ sion, the object being to impart great strength
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within small eompass, and thus to obtain a
powerful but light armament. In such built-
up systems it is necessary to support the lay-
ers of coils and to secure the wire at the be-
aginning and ending of the wound cotl, for the
reason that the built-up pile must be retained
in c¢lose contact to form a solid mass and be
secured in a solid mass, in order to attain the

purposes of its use, apd also that the secure-
‘ment of the ends of each layer of coils should

be at least of equal strength to the actaal ten-
sile strength of the cross-section of the wire.
If it is not so supported and secured, as the
wire must be wound under tension, the tend-
ency would be to spread or uncoil, so that the
coils would open or the layers press outward,
and the very purpose of the use ot the tightly-
wound mass of wire be destroyed.

Oue feature of my invention consists in the
means for supporting the coils of wire,another
in the mode of fastening the endsof each layer
of coils, others are found in the structure of
parts and their combinations, all of which 1s
specifically set out and claimed.

In the drawings, Figure 1 illastrates by a
longitudinal elevation, partly in section, a gun
provided with myimprovements. Iig. 2illus-
trates by a similar view a modification of the
same. Fig. 3 is an enlarged longitudinal sec-
tional elevation of the layers of coiled wire.
Fig. 4 illustrates the .spiral form and rough-
ened surface of the stepped abutment. Iig.
5 illustrates a cross-section through the breech

‘of the gun, and showsin elevation the stepped

abutment and first layerof wire. Iig.6 shows
the mode of securing the coil as applied 1n con-

“nection with a vertical faced abutment. Fig,.

7 shows the mode of securing the coil as ap-
nlied in connection with a stepped abutment

of spiral torm.

- coils, and which steps may be helical.

A guninvolving my improvements consists
of a barrel or body, A, constructed of steel or

other appropriate material, and provided with
| the nsual bore or chamber or lining-tube, to

the breech portion of which barrel, body, or
tube are applied re-enforcing-coils of wire I3 B.

The wire, which preferably is round, bat may

be of any shape of cross-section, is wrapped
about the tube or barrel in helical coils, and in
any appropriate number of layers suited to the
caliber and desired power of the gun. These

‘layers of coiled wire are confined at each eund

between abutments 1. whicn may present
straight wails, either vertical or inclined, which
inclined walls may be stepped to atiord sep-
arate seats for the end bends of each layer ot
As sev-
eral layers of coiled wire are superposed, the
bend of each layer, added to the primary one,

will seat itself in the space formed between
two bends of the next lower layer of coils, 1t
follows that the end bends of one layer of coils

(if continued far enough) will project a dis-
tance equal to one-half the diameter of the
wire composing it laterally beyoud the like
bend of the next lowermost layer of coiled
wire, and hence the face of the abutment 1s
preferably made inclined, to provide a solid
seat for such extended end bends of the sev-
eral layers of coils, and thus not only confine
the coils in each layver in snug contact, but
cause the superposed layers to sustain each

“other laterally. The same result may, how-

ever, be attained by an abntment having a
vertical wall. This result 1s perfectly -at-
tained by the use of wire round in cross - sec-
tion, and its equivalent will be accomplished
where wire of rectangular cross-section is used

by so lapping its beunds as to break joints.

To adapt the inclined abutments to fic the

“end bends of each layer of coils, they are pro-

vided with steps, 2, (see Fig. 3,) of dimensions
suited to the gage of wire used, and to provide
for a more perfect fitting of the spiral form

‘such bends bave, the said steps 2 are given a

helical form, (see Figs. 4, 5, and 7,) whereby

‘the said end bend of each layer of coiled wire

is provided with a perfect seat in all directions
its spiral form takes. Thisseator step 2 may

' be shaped to suit the sectional form of the wire

used, though this is not essential, in conse-

| quence of the small size of wire used, which
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is preferably from one to two millimeters in | stepped form of abutments shown in Kigs. 4,

diameter. These abutments 1 may be formed
by a part of the solid structure of the tube or
barrel, as seen at the breech end of the gun
shown in Fig. 2, or as shown in connection
with the forward mass of coils B in Fig. 1.
They may bhe formed by separate pieces, as the
collars D in Fig. 1 and C in Fig. 2, or be
provided at the end of a jacket,as in Fig. 1.
To securely fasten the wire at the beginning

‘and at the finish of its coiling, the end portion |
of the wire, constituting the first and lastbends

of each coil, is soldered or brazed to the sur-
face against which it is laid. Practically sold-

ering to the extent of two or three inches is

sufficient ; but it may be continued to the ex-
tent of onecomplete bend or spiral of the wire,
or farther, 1f desired. This unites the wire
homogeuneously to the body of the gun at the
Leginning and the ending of each layer of
coiled wire, and as it is done while the wire
1s under tension it therefore retains the layer
of coiled wire in its tightly-wound condition.
1o prevent the end bends of each layer of
coils tfrom slipping, the surfaces of the steps 2

of the abutments 1 are roughened (see Figs,

J to 7) to present a surface similar to that of
a file or barring, upon which the wire under
tension will rest and be frictionally held.  The
wire should be of high steel, but may be in

-some instances of low steel, and even iron or |

other metal. As each layer of coiled wire be-

‘gins at the abutment toward ornie end—as the
breech — and finishes at the other—as the |

muzzle—it may be explained that where such
abutments have vertical faces, asin Fig. 6, the
starting end of the wire which is to be soldered
or brazed may either be of full size, as shown
by Figs. 4 and 5, in which case the space be-
tween the end of the wire and the wall of the
abutment may be filled with solder, or a wedge-

shaped piece of metal may be used, which

latter can of course be provided by beveling

- off the end of the wire, the same thing result-

45
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Ing, though in a reverse direction, at the oppo-

site or finishing end of each layer of coiled

wire. The starting of the next layer will be
made 1n the same way, but adistance rearward

of the first, and so on, the finishing end of each |

added layer extending beyond thatof the pre-
ceding layer, thus bringing the starting and
finishing of each layer at different points cir-
cumferentially. ' - -

- With a vertical-faced abutment the end
bends of each alternate layer of coils will,

. since the wire must rest in the space between

6o

two wires of the next lower layer of coils, even
thongh the extreme end of the wire is beveled
and secured to the face of the abutment in part
of 1ts circuit, stand away from the abutment by
a distance equal to one-half the diameter of
the wire, as shown in Fig. 6. This space, how-
ever, is practically of no consequence, owing
to the small size of wire used, but may be filled
with solder,if desired ; but this beveling may
be continued far enough to entirely fill the

q
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|

space. Such space is compensated forin t.h_e__'l

thethreaded rear end of said jacket.
- properly tightened

9, 7, in connection with which the layers of
colls are laid and fastened, as last described.
In obtaining the spiral form of the stepped

‘abutment an inclined slot, X, is eut for the in-
i sertion of a cutting-tool, which tool, in com-

pleting one circuit, finishes at a distance in
advance of its starting cut, (see Fig. 7,) and
thus cuts each step 2 in helical form. This
gives each step a head,as 9,against which the
full-sized end of the wire of each coiled layer

70

may start, as in Ifigs. 4 and 5, and a similar

head for it to finish against, as will be readily

nnderstood, which helical form also affords a
perfect seat for each end bend suited to its

spiral form.

When the space for the receptiouf of the lay-
ers ot coiled wire is filled and the coils are se-
cured by brazing or soldering, as .described,

t the coiled wire is protected by the use of an

external jacket,as E,and as my improvement
coutemplates winding the wire in sections, com-
mencing toward the muzzle end, as in Fig. 1,
where two sections of re-enforcing wire coils
are shown,it also includes providing each such
section of wire coils with a jacket, as in said
figure. - -

In prodacing the structure of Fig. 1 the fore-

most section of wire coil is wound and fast-
eved in place,and is then covered byits jacket,

which is long enough to mainly cover its sec-

| tion or mass of coiled wire, the surface of

which 1s even with the gun body, barrel, or
tube, and hence will form in part the seat for
a portion of the nextrearward section or mass
of coiled wire. The next section toward the
breech is treated in like manner, and so on,
according to the number of sections used, each
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jacket hooking atitsforward end ontothe body

of the gun or a jacket. Kach of these sections’

of re-enforcing coils of wire, except the last or
outermost, may be wholly or partially covered
by a jacket—that is, they may extend more or

less toward the breech—so that each section

of coiled wire added toward the.breech may
partially rest upon that which extends beyond
1t muzzleward, such jacket thus mainly cover-
ing and strengtheuning its section of coiled

{10

II5

wire. The structure thus madé hasa number

of sections or masses of coiled wire, each rear-
ward section or mass overlapping the next for-
ward section or mass far enough to practically
form a gun strengthened by a continuous mass
of coiled wire. o | -

Where two or more sections or masses of
coiled wire are used, as in IPig. 1, and the last
or outermost jacket is in place, it will extend
beyond the rear end of the gun-body and be

120

125

secured by a screw-ring, e, or a screw-plug, if

the gun is to be a muzzle-loader, inserted in

, Will draw the jackets snug-
ly into place. | ” o

Where only one mass- or section of wound
wire'is used, as in Fig. 2, the above-described

Thisring,

130

fastening may be used; or the shoulder on the

gun-body against which the jacket abuts may
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be at the rear, in which case the fastening | brazing ‘or soldering, substantially as de-

serew-ring e will be slipped over the muzzle
and enter the threaded front end of the jacket
B. This mode of holding the jackets K& secures
all the parts together and gives a continuous
longitudinal tension throughout the whole
straeture, thus imparting to it great longitudi-
nal strength, - < |

In the structures shown tlie trunnions are,

in the case of Fig. 2, cast upon the jacket, and

in Fig. 1 applied thereto by meauns of a carry-

ing-sleeve, from which constraction 1t will be

observed that the strain resulting from the

discharge is more evenly distributed than in |
ordinary constructions-of built-up guns. .. ...}

In order to attain the greatest lon gitudinal'
strength, I make the outer jacket, I, which

protects the coils of wrapped wire, of bronze |
or a metal that will elongate more raptdly by

beat than does steel, of which the wire is pref

~erably made, as may be the barrel ot the gun

35

40

ening, so that all of its coils have a frictional |

55
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{aces to prevent ship.

or its lining-tube. | |

The heat ereated by the combustion of the
powder-charge, being greatest at the central
or interior portion of the gan and least at the

exterior, would, if all the parts were of the

same metal, cause an upequal expansion and
consequent elongation; bat as the jacket of
bronze .or similar metal is more readily ex-
panded than steel it follows in this improved
construction that the heat induced by the fir-
ing of the gun will cause the Inner parts of

steel and the outer partof bronzeto elongate.

in about the same ratio, and consequently not,
canse any disproportionate straiun. |

It has been stated that the abutments sup--

norting the coiled wire have roughened sur-
This is coutemplated
whether these abutments are plane surfaces,
as in Figs. 1, 2, and 6, or stepped surfaces, as
in Figs. 3, 4, 5, and whether vertical or 1p-
clived, and in order to prevent, by means of
frictional surfaces, any slip of the wire through-
out all of its eoilings, I make the wire with
roughened exterior and the whole seating-sar-
face forit upon the gun-body with a like rough-

seat.

What I claim 18—

1. A gun strengthened by layers of coiled
wire wrapped about its body between abuat-
ments under teusion, the ends of each layer ot
{lie coiled wire orits tirst and last bends being
secured in place by means of soldering or braz-
ing, sabstantially as described. -

2. A gun strengthened by layers of coiled

wire wrapped about its body under tension,
and having the surface or surfaces with which
the extreme ends or beuds of each layer ot
coiled wire have contactronghened to prevent

slipping, substantially as described.

3. A gan strengthened by layers of coiled

wire wrapped abouat its body under tension,

and baving the surface or surfaces with which
the extreme ends or bends of each layer of
coiled wire have contact roughened to prevent

slipping, and said euds or beuds secured by

i

seribed. |
4. In a gun strengthened by layersof coiled

| wire wrapped about it under tension, stepperd
| confining-abutments to support the extreme

J

3

or end bends of each layer of cojled wire, sub-

‘stantialiy as described.

5. In a gun strengthened Ly layers of coiled
wire wrapped about its body under tension,
confining-abutments provided with stepped
supports disposed in helicalform to adapt them
to receive the extreme or end bends of each

layer of coiled wire,substantially as described.

6. In a gun strengthened by layers of coiled

70

8o

wire wrapped about its body under tension,

confining abutments having stepped supports
with roughened surfaces for the support of
the end bends of each layer, substantially as
described.

7. In a gun strengthened by layers of coiled
wire wrapped about its body under tension, a

roughened surface upon the guu-body with
90

which the coiled wire has contact,substantially
as described. | -

8. A gun wound with wire in secticns from
the muzzle toward the breech, each rearward

section overlapping the next forward section,

substantially as described.
‘9. In a gun strengthened by layersof coiled

‘wire wrapped about its body under tenston, &

wire-receiving supporting-area having rough-

ened surface and are-enforcing wire with rough-

ened exterior, whereby all slip of the coils is
prevented by frictional resistance, substan-
tially as described.

10. Inagun strengthened by layersof coiled
wire wrapped about its body under tension,
thecombination, with the body of the gun,com-
posed of steel oriron,and its coiled-wire wrap-
ping, of an outer jacket composed of bronze
or similar metal, whereby a more uniform
elongation is provided throughout the gun,
substantially as described. | |

11. The combination, with the interior body

or tube of a gaun and strengthening-coils of

tions, one hooked over. another, said jacket
being fastened to the gnun-body at one end by
a hook and at the other by a screw, substan-
tially as described. o |

19. Inagunstrengthiened by layers of coiled
wire wrapped about its body under tension, a
number of sections or masses of coiled wire
arranged upon the body in succession rear-
ward from the muzzle and toward the breech,
substantially as described. |

13. Ina gunstrengthened by layers of coiled
wire wrapped about its body uuder tension, a
number of sections or masses of coiled wire
arranged upon the body in succession rear-
ward from the muozzle toward the breech, each

of which sections or masses of coiled wite I
‘mainly covered by a Jacket, part of which

jacket affords an abuatwent for the next rear-

‘ward section of coiled wire, substantially as

described.

14, Inaeun strengt'heﬂéd by layers of colled

95
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wire, of an external jacket constracted 1n sec-
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%
wire wrapped about its body under tension, a
-number of sections or masses of coiled wire
arranged npon the body in sucecession rear-

ward from the muzzle toward the breech, each
of which sections or masses is mainly covered

by an external jacket or jackets, which jack-
ets are confined to the gun-body by a shoulder
and a fastening-serew, substantially as de-
scribed. S -

e
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Intestimony whereof I have signed my name ro
to this specification in the presence ol two sub-
scribing witnesses.

B. B. HOTCHKISS.

Witnesses:
RoBT. M. HOOPER,
JOSEPH S. J. EAToN. |
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