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To all whom it may concern: -
- Be it known that I, DAVID M. MEFFORD, of
‘Toledo, in the county of Luecas and State of
Ohio, have invented certain Improvements in
5 Ordnance, of which the following is a specifi-
cation. ' _ _
Thisinvention hasreference tothe construe-
-tion of heavy ordnance, and is designed to dis-
tribute and equalize the strains and pressure,
10 and to avoid the dangers incident to the une-
- qual heating and consequent unequal expan-
- sion of the gun at difierent polints.
To this end it consists in the combination,
with the barrel or gun-tube, of an.external

1z jacket or re-enforce applied to leave around
the barrel a space or chamber adapted for the

‘close confinement of water, the parts being
- constructed and . arranged with this view in
- the peculiar manner hereinafter detailed.

20 To those familiar with heavy gunsit is well
known that the heat generated at the time of
the discharge causes the iuner or central por-

tion to expand before the heat is conducted to

 the exterior and while the outer portion of the
25 metal remains in its normal condition, and
that the gun is consequently subjected to very
‘destructive strainsother than those due to the
direct pressure of the gas. It isalso known

- that in guns which are ‘‘built up’’ the strains
30 are unequally distributed, owing to the Im-
~_possibility of fitting the parts with absolute
accuracy and upiform firmness. Iavoid both

- of these difficulties by making use of a rela-

tively thin gun tube or barrel, which 1is free

35 to expand and contract independently in con-
nection with a strong surrounding re-enforce,
and a fluid body securely confined between the
re-enforce and barrel, for the double purpose

- of lessening the transmission of heat from one

40 to the other and of transmitting the outward

- pressure uniformly. L
~ Referring to the drawings, Figure 1isa lon-
gitudinal cenfral section of my gun.

i8S a cross-section of the same on the line.x .

45 In the drawings, A represents the barrel or
~ gun-tube open from end to end and witharified
or smooth bore, as preferred. Atits rear end
it is threaded externally to engage the re-en-
force, and near its forward end it is enlarged

so and tapered externally, as shown at b, thus |

- 1ts bearing.

Fig. 2

affording aconical bearing for the forward end
of the re-enforce. The re-enforce B consistsof
a cylindrical or approximately - eylindrical
body of cast or wrought metal with a central
opening from end to end to receive the barrel, g3
its forward end being fitted tightly upon the
tapered surface b, and its rear end threaded
and screwed firmly on the rear end of the bar-
rel. - The tapered seat i1s of diminishing di-
ameter toward the breech, in order that the
barrel may elongate in a forward direction as
its temperature i1s increased, and the taper is
such that the expansion of thé barrel radially
will compensate for the loosening effect which
would otherwise occur by reason of the coni- 63
cal enlargement being moved forward out of
It follows, therefore, that a tight
joint is maintained between the two parts,
notwithstanding the difference in their ex-
pansion and contraction. Between its end
bearings the re-enforce 1s enlarged internally
to leave an annular: space, ¢, between it and
the barrel,for the reception of water, an alka-
line solution, or other fluid. A cockor cocks
such as shown, or of any other appropriate.
character, are provided to permit the intro-
duction and confinement of the fluid, which
will completely inclose the barrel from the
breech to nearthe muzzle. Atthe breechend
the barrel is threaded internally, and the re-
enforce also counterbored and threaded inter-
nally, toreceive the breech-plug, whichis made
of two diameters and threaded externally to
engage the barrel and re-enforce, as shown.
The threads may be of the mutilated or inter- .
rupted type commonly used in ordnance to
permit the release of the plug by a partial ro-
tation. Ifdesired, breech-closing mechanism
of any other suitable type may be substituted.
Before firing the gun the space ¢ is filled
with the fluid, preferably under pressure, and -
the fluid confined securely in place. When
the firing occurs,the barrel heated by the gases
and the strain expands. The fluid medium
transmitting thestrain equally tothe surround-
ing re-enforce supports the barrel externally,
and at the same time lessens by absorption the
transmission of heat to the outer metal. Im-
mediately after firing the gun the cocks may
be opened and the fluid wholly discharged, or 100
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the upper cock only opened in order to permit |

the escape of sufficient fluid to compensate for
the expansion of theinner tube or barrel.

I am aware that guns have been variously
constructed with water-tubes formed or incor-
porated in their body portions.

I am also aware that barrels of otherwise
ordinary construction have been surrounded
by thin jackets designed to receive water for
ic the purpose of cooling the barrel, the jacket

being relatively thin, and not being designed
to receive any portion of the strain.

I believe myself to be the first to make use
of a barrel which is relatively thin in connec-

15 tlon with a jacket or re-enforce of great
strength, and an intervening tightly-confined
body of incompressible or practically incom-
pressible fluid, whereby the strains are trans-
mitted directly from the barrel to the re-en-

20 force.

I also believe myself to be the first to com-
bine a thin barrel with a surrounding re-en-
force and fluid medium in such manner that
the barrel may expand and contractindepend-

25 ently of the re-enforce.

While I prefer to retain the particular de-
tails of construection deseribed and shown here-
In, 1t is to be understood that the details may
be modified without passing beyond the lim-

30 its of my invention, provided the mode of ac-
tion and results herein stated are secured.

Having thus described my invention, what
I claim is-—

1. In a cannon, the combinationof a barrel,

35 an encireling re-enforce or jacket closely
Joined at its ends to the barrel, and adapted to
slide at one end thereon, and a flnid medium
closely confined between the re-enforce and
barrel and surrounding the latter, substan-

40 tially as described, whereby the internal
strains aretransmitted through the fluid medi-

um to the re-enforce.
2. Thecombination of the thin barrel or gun-

n

tube, the relatively thick re-enforce joined |

at one end rigidly to the barrel and connected 45
thereto at the opposite end by a tapered slid-
Ing joint, and an incompressible fluid closely
confined between the re-enforce and barrel,
whereby the internal strains and pressure are -

‘transmitted throughthe flaid medium to there- 50

enforce, and the barrel permitted to expand
and contract without danger of rupturing the
gun. |

3. The barrel in combination with the re-
enforce applied thereto to leave the fluid-re- 53
ceiving sSpace between them, the re-enforce
being tightly secured to the barrel at one end
by a screw-connection and closely united
thereto at the opposite end by a sliding con-
nection,whereby they are adapted to closely 60
counfine the fluid between them, but the two
parts permitted to expand and contract inde-
pendently.

4. In a cannon, the barrel threaded exter-
nally at the breech and provided with the 65
conical seat b, in combination with the exter-
nal re-enforce tightly seated at its ends upon
the thread and the seat, respectively, and
adapted to leave an inftervening annular space
for the receptionof filnid medium, asdescribed 7c
and shown,

5. In acannon, the combination of a barrel,
an external re-enforce applied thereto toleave -

- an Intervening fluid-space and joined tightly

thereto at the ends, and cocks for the admis- 75
sion aund release of the fluid, whereby the fluid
may be contined in position during the firing
of the cannon,in order to transmit the strains
from the barrel to the re-enforce, and subse-
quently discharged to prevent the transmis- 8o
sion of heat to the re-enforce. |
Intestimony whereofI hereuntoset my hand,
this 2d day of May, 1885, in the presence of
bwo attesting witnesses. -
DAVID M. MEFFORD.
Yitnesses:
JOHEN T. ARMS,
GEORGE 1. HiLL.
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