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from that part of the charge contained in the
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To-wll whom it may concern: ‘ :
Be it known that I, CIIARLES C. CHAMBER-
LAIK, a eitizen of the United States, residing ab
Muskegon, in the county of Muskegon and
State of Michigan, have invented certain new
apd useful Improvements in Guns; and 1 do de-
clare the following to bea full, clear, and exacs
description of the invention, such as will en-
able othersskilled in the art to which it apper-
tains to make and use the same, reference being
had tothe accompanying drawings, and to the
letters and figures of refercnce mwarked there-
on.which form a part of this specification.
Thisinvention relatesto an improvementin
that class of ordnance nsually known-as *“ builé-
upguns,’” in which a comparatively light inner
tabeor barrel issupported against thestrains of
firing by one ormoreonter cases or sleeves se-
eured upon the barrel in various ways. Inthe
Dresentinstauce the barrel is provided witha
sleeve that embracesthas portion of it between
thetrunnions and a point on the chase about
one-third the distance fromthe trunnions to the
mazzle. In the rear of this chaseslecve and
extending beyond the powder - chamber the
barrel is surrounded and supported by coils
of .wire, preferably of rectangular sections,
coiled layer upon layer until this wire sup-
port is brought to the same diameter as that
of the chase-sleeve. A breeeh-sleeve is then
placed over the wire, extending from the ex-
treme end of the barrel to a point a short dis-
tance forward of the rear end of the chase-
slecve. A screw-thread is formed upon the
forward end of the breech-sleeve to receive
the trunnion-band, which issimilarly threaded
and provided with an inwardly- projecting
flange which, whon the band is in position
upon the gun, rests against a projection of the
chase-sleeve,  The powder - chamber of the
gun is made in the f6rmof a conic frustum, its
small end adjacent to the seab of-the projec-
tile, so that when tlie charge is fired at its for-

tinually increased in quantity until the base
of the cone is réached, thus produacing a con-
tinuous increase in the acceleration of theshot
from the time it leaves its seat until it leaves
the gun, the projecting foree being developed

-when complete.

| frusto-conical and the following foree from

that part contained in the eylindiieal portion

of the powder-chamber, .
In the accompanying drawings, which illus-

trate the construction andarrangement of the

several parts of the gun, Figure 1 is a longi-

tudinal horizountal section, through the gun,
showing the position and relative arrange-
men$ of the different parts. Tig. 2 isa top
view illustrating the appearance of the gun
Tigs. 3 and 4 show diagrams
of the powder chamber of the gun, illustrating
the action of the charge upon the projectile.
In constructing this gun the first step is to
form the barrel A, which for an eight:inch
gun would preferably be of stecl thirty-nine
and one-half calibers inlength, with a thick-
ness of metal at the muzzle of about four
inches, this. thickness gradually increasing
until, ab & peint about two-thirds of the dis-
tance from the muzzle to the trunnion, where
the chase-sleeve B eommences, it has reached
about double that thickness. At this point
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there is a sudden inecrease in thickuness to the -

full diameter of the barrel, or about twenty-
four inches, thus forming theshoulder ¢. This'
diameter is retained until the rear of thepow-

“der-chamber C i reached, from which point

to the shoulder ¢ it is slightly tapored. This

shoulder o' is the abutment against which the

solid block forming the rear partof thebreech-
sleeve. D rests,
An important part.of the gun is the pow-
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der-chamber C, to form which the rear portion

of the barrel back of the seat of the projectile
is greatly enlarged.
formed by a-regular taper, which in the dis-
tance of thirty-seven inches, or thereabout,
from the scat increages the diameter of the
chamber to seventeen inches, thus producing
a chamber having the form of a conjcal frus-
tum. From the rear of this conical portion
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This enlargement is

g

the walls of the chamber extend in parallel .

lines until the screw-thread formed for the

reception of the breech-plug E is reached. o

This form of chamber furnishes.room for a
very large charge of powder, and at the same
time allows the projectile to be seated well in
the rear of the trunnions. :

. Anotheradvantage consists in thegradually-
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increasing power developed as the charge is
burned. It beiug vst igpited at its forward
end, its action upon the projectile will be to
start it slowly; but as.the powder burns back
the quantity in ignition is continually in-
creased, so that the ‘pressure upon the shot
and consequent speed is continually acceler-
ated until it leaves the gun, thus produeing a
result similar to that sought to beachieved by
the so-called multicharge-gun.

The breech - plug B is constructed in the
usual manuner with exterior segmental serew-
threads,which engage with similar threads in
the rear end of the barrel. This breech-plug
may also be provided with a gas-check, ¥,
construeted, preferably, as shown.

The next step in the manufacture of the gun
consists in applying the. sleeve B to the chase.
This sleeve is preferably of cast-steel, bored
to form a snug fit on the barrel A, and pro-
vided with an inwardly-projecting flange, b,
which, when -the sleeve is in place, engages
with the shoulder ¢ of the barrel and prevents

_the gleeve from moving farther toward the
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breech of the gun. Itsoutsideis tapered, fora
gun of the size heretofore named, from a thick-
ness of about five and a half inches ab its rear
end to about two and a half a} its forward end.

"It is then slipped on over the muzzle and se-
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. solid end d of the breech-sleeve abuts,

cured in place uponthsbarrel by being shrunk
or pressed thereon. The wire coil is then
placed upon the eylindrical portion of the gun
and fills the space G between the barrel and
sleeve D. This wire is preferably a drawn
steel wire of rectangular eross-section, and may
be applied as follows: The gun, being placed
in a lathe so that it may be rotated, is pro-
vided with a collar or other suilable device
for rc aining the ends of the coil in position.
The wire, mounted npon a suitable reel, has
one end attached to the gun, which is then ro-
tated and the wire coiled around it under ten-
sion, completely coveringits cylindrical part
and alsothetapered portioncbetweenthechase-
sleeve and the shoulder «/, against which the
When

" the wire in winding has made one complete

.50

layer outside the barrel, another is wound out-
side of if in a diagonal line, so that the wires
of:the different layers alternately cross, and
the process is continued until the eoil of wire
has reached a diameter equal to that of the
larger end of the chase-sleéve. The end of

* the wireis then secured, and, if desired, a ehip
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may be taken from its surface to render the |
coil perfectly straight and eylindrical, and

thus prepare it for the reception of the breech-
sleeve D. :

It will be observed that the barrel has a
slight taper at ¢, and that the rear portion of
the wire coil embraces this taper, thus giving
the same .. hold upon the barrel to assist in
resisting longitudinal strains.

"Phe walls of the eylindrical portion of the
powder-chamber,being mueh thinner than that
part\of the barrel in front of said chamber,
will expand more under the strains caused by

381,330

the explosion of the charge than that portion
of .the barrel through which -the projectile
passes in its exit from the gun, thus forming
an enlargement of the barrel temporarily ab
the chamber and conseguent slight taper to-
ward the muzzle, which taper, in connection

70

with that at the rear of the chamber, causes
75

the wire coil to have a tendency to resist lon-
gitudinal strains as well as those tending to
expand it radially.

The breech-sleeve D isformed, like the chase- /

sleeve, preferably of cast-steel, and provided
with 2 heavy inward extension, &, ab the

o

breech. 'The body of this sleeve is bored out

to form ashrink it over the wire coil'and rear

end of the chase-sleeve B, while the extension -

d is bored to fit the rear extremity of the bar-
rel in the same manner, extending along the
same until it comes in contact with the shoul-
der.a of said barrel. This sleeve may then

be placed on the gun outside the wire coil by ’

pressing it on over the breech, or by heating
and shrinking it to its place.

Upon the forward end of the sleeve D is cab
& serew-thread, whieh engages with a similas
thread formed in the trunnion-band H, This
trannion-band is also provided with an in-
wardly-projecting flange, e, whieh, when the
band is in place, eovers the end of the sleeve
D and bears against the shoulder 3" of the
chase-sleeve, -

1t will be apparent that when the trunnion:
band is serewed outo the Dbreech-sleeve the
bearing of its flange upon the shoulder ¥ of
the chase-sleeve will cause both sleeves to be
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drawn foreibly against the shoulders ¢ and o

of the barrel, thus causing said sleeves to as-
sist materially in resisting the longitudinal
gtrains upon the barrel in firing. The whols.
forms a cheaply - construeted, well - balanced,
and effective gun, the form of the powder-
chamber allowing very large charges to be
fired with safety, as it causes the strains to in-
crease gradually instead of the full force of the
charge eoming upon the gun suddenly, as in
the case with the enlarged powder-chambers
now in use. .

Tt will be understood that in the construe-
tion of the powder-chamber the taper may, if
desired, be carried back farther than shown
in Tig. 1 of the drawings, the intention be-
ing that the projectile shall have-acguired

- its full veloeity by the time that the powder

in the eonical portion of the chamber has been
barned. Tomore fully illustrate this, a cham-
ber constructed on my plan in accordance with
the following formula will give the highest
practical efficiency of gunpowder: length of
base or eylindrical portion, onc and a quarter
caliber; diameter of base, two and one-fourth
calibers; length of frustum or tapered portion
of the chamber, five and one-half calibers,
This chamber is designed to burn efficiently
more than double the quantity of powder that
ean Dbe effectively burned in the chamber of
any gun now known of equal caliber. To fur-
ther illustrate the action of the powder upon
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taper and a shorter cylindrieal rear Section,
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the projectile when burned in thig chamber,
reference is had to the diagramsin Figs. 8 and J
4 of the drawings, in which the outline of the
chamber ig indicated by the line 0. g indi-
cates the point of first ignition, and the curved
lines ¥ 4 the suceessive ignitions,
A grain of powder in combustion will ignite
all others within g radius of six timesg its own
Therefore if powder the kernels
of which arean inch'in diameter is used in
the chamber of 5 gun constructed as hereinhe.
fore describedq, itg action wonld be ag follows:
When the DPowder upon the line ¥ nearest the
point o is in g state of combustion; it ignites
all between it and the second lne y, and these
Successive ignitions continue until the base of
the chamber is reached, at which time all the
contents of the same will be in a state of com-
bistion. There would be, therefore, eight ig-
nitions before the base of the chamber would
be reached, requiring an appreciable lapse of
time from the firgt ignition before al the con-
tentsof the chamber would bein a state of aet-
ive combustion. If the diameters of the ker-
nels be more or Jesg than this, the number of

diminigshed, Tt will therefore he apparent that
the projectile wilt receive a series of impulses
inereasing in foree as the quantity of powder
in a state of active combustion increages,

I am aware that guns have been constructed
with a conical chamber Ppolygonal in eross sec.
tion and alse with curved outlines, the great-

being immediate]y ad-
breech-plag; bLut these forms of
chamber I do not claim as my invention.

Having thus deseribed my invention, I elaim
asnew,and desire to secure by Letters Patent,
the following: .

1. A gun having its breech-chamber formed
with g frasto-conieal front section of gradual

!
1

these being so broportidned that bheprojecting

2. The combination of g gun body or core *

baving a diminished tapered portion at its
réar, a metallic coil embracing the core and
extending forward beyond such taper, and an
outer casing engaging the - gun - body and
closely confining the coil, as set forth,

As an improvement in guns, the combi.
nation,with the hogd Y or core thereof, of breech
and chase sleeves engaging the same at their
remotesections,such sleeves being respectivel y
serew-threaded angd oubwardly flanged at their
contiguous ends; and a screw-threaded and jn-

wardly-flanged trunnion-band engaging snch

sleeves and rigidly connecting them when the
band is screweqd. up. -

4. The improved gun herein described, com-
Drising the barrel brovided with a fronf and
rear shoulder, ¢ and @, respectively, the chage-
sleeve having iu front flange b and in reap
flange ¥’ the breech-sleeve externally screvw-
threaded af itg forward end and provided with
anengaging-flange, @, at itsrear end, and the in.

ternally-screw-th readed trannion -band having

aninwardly-turned flange, whereby when the
trunnion-band is Screwed up the flange of the

]
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said band is made to éngagethe shoulder upon

the chase-sleeve and
breech~sleeve,' thus tending to unite the two
closely together and re-enforce the longitudi-
ual strength of the guan, as set forth.

5. As an improvement in guns, the batrel
provided with the enlarged conical- powdep-
chamber,in combj nation with the breech-sleeve
and wire egi] embracing the barrel ab the rear,
the chase-sleeve, and the trunnion-band eon.
necting said sleeves, substantial] ¥ ag specified.

6. The combination of the barrel A, pro-
vided with the conieal powder-chamber, the
wire eoil surrounding said barrel, the breech.
sleeve inclosing said coil, the chase-sieeve,and
trunnion-baud, said trunnion~band'sm{ewed

onto the breech-gleeve and connecting it with .

the chase-sleeve, al] arranged for joing opera-
tion, substantially as shown and described.
In testimony whereof I affix my signature in
bresence of two witnesses,
CHARLES ¢, CHAMBERLAIN.
Witnesses: .
W. C. Laxgax,
G. BurrovugHs,

firmly draw to it the -
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