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To all whom 1t may concerm:

e itknown thatI, JAMES ATRINSON LONG-
RIDGE, civil engineer, of Gréve d’Azette, Jer-
sey, Great DBritain, have invented new and

5 usetulImprovements in Ordnance, (for which
I have obtained Letters Patent in the follow-
Ing countries, namely: in Great Britain, dated
June 11, 1885, No. 7,127, and dated July 18,

| 1885, No. 8,693; in France, dated July 25,

ro 1385, No. 170,321; in Belgium, dated July 27,
1835, No. 69,723; in Germany, dated August
5, 1585, No. 35,349; in Ttaly, dated September
50,1885, Vols. 19 and 37, Nos. 18,727 and 194,
and in Austria-Hungary, dated October 9,

15 1585, No. 29,228 and No. 53,158,) of which the

following is a full, clear, and exact descrip-
tion. |

When a gun is fired the part of the gun

which lies between the breech and the trun-

zo nions (orthe point at which thegun isattached

to 1ts carriage) is ordinarily subjected mot

only to the radial or bursting strain, hut also

to the longitudinal strain, tending to tear the

gun transversely asunder between the breech-

25 plag and the trunnions. The last-mentioned

strain is not uniformly distributed over the
sectional area of the material, but, like the
bursting strain, it is greatest in that portion
which is nearest to the longitudinal axis of
30 thegun. Consequently the longitudinal and
transverse disruptive strains act simulta-
neously at their respective maxima on the
same material.
strains set up in the inner tube which tend
35 to alter its longitudinal dimensions. These

strains, which are compressive in some parts |

and tensile in other parts of the tube, are due
partly to the expansion of the tube by heat

and partly to the friction of the projectile and

40 of the gases of combustion acting on the inner
surface of the said tube. In a wire gun as

ordinarily constructed these strains are re-

sisted by the outer casing or jacket of the
gun 1n such a way as to cause stresses in the
45 Jacket which are prejudicial to the gun.
| The objeet of my invention is to obviate

these prejudicial strains, which may be di-
vided into two classes—namely, first, those

There are, moreover, certain -

|

——

affecting prinecipally the jacket; second, those
alfecting principally the inner tube. The
first class of strains may be subdivided into
(@) radial or bursting strains arising from the
Jacket being an exact fit on the inner tube
or coll or being shrunk on;(b) longitudinal
sfrains arising from the transmission of the
gas-pressure on the breech-plug to the trun-
nions or saddle which replaces the trunnions
111 Some guns.

Reference is to be had to the accompan ying
drawings, forming part of this specification,
wherein—-

Figure 1 1s a central longitudinal section of
a “wire” gun constructed according to my
improvements. TFig. 2 is a longitudinal see-
tion of a modified form of wire gun.  Fig. 3
shows the application of one of my improve-
ments to a built-up gun.

The same letters of reference indicate the

same parts in all the figures.

Referring to Fig.1, A is the inner or lining
tube.

W is the wire coil, formed of steel wire or
ribbon wound in successive layers around
the tube A. |

K is the jacket or easing inclosing the wire
cotll. |

(x 1s the breech-ring serewed into the breech
end of the jacket K, and into which the hreeeh-
plug (not shown) serewsin the usual manner.

H is a straining hoop or ring screwed onto
the outside of the jacket E and bearing against
the breech-ring G.

In order to avoid the radial or bursting
strains on the jacket E, a clearance space S
18 left between the outside of the ¢oil W and

| the inside of the jacket E, so that the coil is
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free to expand diametrically and take up the |

whole of the bursting strain without trans-
mitting any portion of it to the jacket. 'Ihe
gas-pressure on the breech-plug is usually
transmitted wholly to the internal screw-
thread on the jacket, and it is therefore borne
chiefly by the material of the jacket nearest
to its inner surface,and only in a rapidly-de-
creasing ratio by the exterior material. In
order to equalize this longitudinal strain on
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“in Fig. 8.
be put into action either byscrewing it up or
by simultaneously heating the outer surface

the jacket, a straining ring or hoop H is |

screwed on the breech end of the jacket K and
abuts against the breech-ring G (into which
the breech-plug serews) in such way that it
tends to force the breech-ring G forward, and
therefore to put the metal of the jacket near-

ost to the inner surface into a state of initial

compression and the metal nearest to the outer
surface of the jacket into a state of initial
tension. Itisobviousthat the backward force
on the breech-plug is transmitted to the ring
&, and (except for the action of the hoop H)
the entire strain would come upon the screw-
threads connecting the ring G to the jacket.
By means of the hoop H part of the strain
may, however, be transmitted to the exterior
of the jacket, and thus the backward force
may be distributed equally or to any desired
extent over the cross-sectional area of the ma-
terial of the jacket.

It is obvious that the same straining-hoop
may be applied to a built-up gun, as shown
The functions of the ring I may

of the jacket and cooling theinner surface of
the jacket or of the inner hoop of a built-up
gun (as the case may be) and then screwing
up the ring H. | . |

The second class of strains—namely, those
due to the elongation of the inner tube A—
are provided against by allowing freedom for
the inner tube to elongate. This is accom-
plished by rigidly connecting the inner tube
A to the jacket K at one point only, this
point belug situated at about the middle ot
the length of the tube A and at the front end

of the jacket E, the tube A being supported.

so that 1t shall be quite free to expand or
contract in either direction from the point at
which it is held by the jacket. "This connec-
tion 1is effected as follows: I3 18 a short tube
made separate from and fitting onto the
tube A, which has a slight shoulder at « for
the tube I3 to abut against. The tube I3 has
a series of steps or shoulders O in its circum-
ference, whereon the wire W 1s wound in a
successively diminishing number of layers.
This tube B is encireled by a hoop C,against
which and against the end of the tube B

“abuts the rear end of thetube D, which in-
The

closes the forward part of the tube A.
tube D is shouldered at d, and this shoulder
is embraced by an internal shoulder ¢ on the
front end of the jacketorcasing. Tuabe A is
also shouldered ata’, and therearend of tube
D is internally shouldered to correspond.
Thus all forwardly-directed strainsare trans-

“mitted fromthetube A through theshoulders

¢ o’ and the rear end of the tube D to the
jacket L. |

d’ is a nut screwed on a threaded part of

the tube D and abutting against the front
end of the jacket E. The forward partof the
tube A is quite free to expand and contract
longitudinally within the tube D.

431,270

from the inner tube A internal initial strains
in the metal of the tube A are avoided.

The tube A may be stepped or shouldered
at the point where the layer of. coils is di-
minished; orthe tube A may be of nearly uni-
form thickness and be re-enforced by a sep-
arate short stepped or shouldered tube I3 to
receive the coils of wire and form an abut-
ment for transmitting the longitudinal strain
from the inner tube A to the jacket E. The
wire coil W abuts at the rear end ‘against a
flange I, serewed on the breech end of the

inner tube A, provision being made in the

depth of the serew-thread for radial expan-
sion of the tube A. This flange F 1snot con-
nected to the jacket E, but merely rests
within it so as to support the weight, while
permitting freedom for longitudinal expan-
sion and contraction of the rear part of the
tube A, a space being left, as before deseribed,
between the wire coil W and the jacket L.
The breech-plug is in connection with the in-

ner tube A, and sufficient space is left be-

tween the breech-ring G and the flange I to
» L ] L] D L] b
permit free longitudinal expansionof therear

portion of the tube A, springs K (preferably

of the kind known as the “Belleville spring ")
being inserted in cavities bored in the front
end of the breech-tube G, said springs pro-
jecting therefrom and bearing against the
flange IF for the purpose of holding the tube A
agninst its forward abutment at the front end
of the jacket E, and yet permit the redrwa=d
longitudinal expansion of the tube A. duch
springs are not, however, essential in the form
of gun shown in Fig. 1 and may be dispensed
with. | |

Referring to Fig. 2, (in which the wire coil
and jacket K extend to the muzzle of the gun,
or nearly so, although this is immaterial,) it
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will be observed that the tube A is reduced

in external diameter at the front end of the
chamber, and that the jacket K is reduced in
internal diameter by a series of shoulders at
about the region of the trunnions, and that
the wire coilis decreased in external diameter
at the same point by a serles of steps or
shoulders formed by successive reductions in
the number of layers of wire. Upon these
steps are fitted thrust-rings L, which abut
against internal shoulders on the jacket EH.
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The construction at the breech end of the

oun is precisely similar to that described with
reference to Iig. 1.

Having now particularly described and as-
certained the nature of the sald invention
and in what manner the same 1s to be pe—-

‘formed, I declare that what I ¢laim 18—

1. A wire gun consisting of acombination
of elements whereof the breech portion is
constructed of an inner tube, superimposed
coils of wire wound thereon, and of a jacket
inclosing the coils and receiving the breech-
closing plug, and in which the inner tube
abuts only at about the middle of its length
against the forward end of the jacket and is

By making the shouldered tube B separate | supported at the rear end within the jacket,
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but has noother connection therewith or with
the breech-plug, and in which a space is left
between the wire coil and the jacket, so that
the Inner tube is free to expand and contract
longitudinally in opposite directions from the
pointof abutment, as deseribed, and all burst-
1Ing strain will be supported by the inner
tube and coll and none by the jacket and all
longitudinal strain will be supported by the
Ja,eket and none by the 11111@1 tube, as de-
scribed.

2. In a wire gun whereof the breech por-
tion is constr ueted of an i1nner tube, super-

- imposed coils of wire wound thereon, and of

20

30

a jacket inclosing the coils and receiving the
breech-closing plug, the combination, With
the inner tube and with the jacket, of an ex-
ternally stepped or shouldered tube separate
from and fitting on the inner tube and abut-
ting rearw mdly against said tube and for-
Wmdly against the front end of the jacket,
sald shouldel ed tube serving to diminish the

number of wire coils and to transmit for-

wardly-directed strains from the 1111161 tube
to the Jacket as described.

3. In a wire gun constructed as deqcubed
whereof the inner tube abuts only at (tbout
the middle of its length against the outer

jacket, as described, and is fr ce to expand

longitudinally and rearwardly from the point
of abutment within the jacket, the combina-
tion, with the said inner tube and with the
breeeh-plun—holdmﬂ ring, of springs applied
between the said tube m:ld ring, so as to hold

the jacket and yet permit free rearward lon-
gitudinal expansion of the rear part of the
inner tube, as specified.

4. The combination, with the outer jacket
of a gun and the breech-plug ring, of a strain-
ing hoop or ring screwed on the jacket and
abutting against the ring or part in which
the breech-plug is received, so as to relieve
the inner material of the Jacket of part of
the longitudinal strain and transmit the same
to the outeI material of the jacket, as de-
scubed

. The combination, with the outer jacket

Of a gun and the bleech-phwnn ol a strain-
ing hoop or ring screwed on the ;]::mket and

abuttmﬂ' agalnst the ring or partin which the
breech- pluo 18 sclewed, said straining-hoop
being applied and screwed up when the jacket
18 hea,ted externally and cooled internally, so
as, on the cooling of the structure, to put the

outer material of the jacket into a state of
initial tension and the inner material into

initial compression and so cause the longi-
tudinal strain to be distributed more equally
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over the cross-sectional area of the jacket,as 6o

described. |
Theforegoing specification of my improve-

ments in or dnance signed by me this 206th day
of September, 1889.

JAMES ATKINSON LONGRIDGE.

Withesses:
T, J. OSMAN,
W. J. NORWOOD

35 thetubeagainst itsforward abutment against | Both of 17 Gracechurch Street, London, F. O
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