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UNITED STATES

PATENT OFFICE.

'DANIEL TREADWELL, OF CAMBRIDGE, MASSACHUSETTS.

"IMPROVEMENT IN THE MANUFACTURE OF HOOPS FOR CANNONS.

Specification forﬁﬁng part of Letters Patent No, 492,701, dated May 10, 1364,

e

To all whonv it maly concerr :

Be it known that I, DANIEL TREADWELL,
of Cambridge, in the county of Middlesex and
State of Massachusetts, have invented a new
and Improved Method of Preparing Hoops for
the Construction of Hooped Cannons and oth-

er Similar Structures; and I dohereby declare

that the following is a full, clear, and exact
description of the same, taken in connection
with the accompanying drawings, in which—
Figures 1, 2, 3, and 4 represent graphically
‘the results of four sets of experiments upon
1ron rods subjected to tension, which will be
hereinafter explained. TFigs. 5dnd 6 represent
two views of the apparatus designed to beused
in connection with a steam-hammer for con-
densing and hardening the hoops. TFigs. 7
and 8 represent the manner of arranging rolls
In a rolling-mill to accomplish the same pur-
pose, and Figs. 9 and 10 represent an appa-
ratus for distending the hoops by internal
pressure. - | | |
- "The subject-matter of my invention is an
improvement in the method of making and
applying the hoops employedin the construe-
tron of hooped cannons, by means of which
they are more perfectly adapted to their pur-
pose than when constructed in the manner
heretoforepracticed. The principles involved
in this method of manipulation will be more
readily understood from a briefdescription of
four sets of experiments that I have tried,
among many others, the results of which are
represented in the accompanying drawings,
and show readily to the eye the action of
wrought-iron under the several conditions
noted, and which have an important bearing
upon the question of how to construct the hoops
for hooped cannon in the best manner.
in my experiments I operated upon pieces
of iron wire one hundred and forty inches
long and about one-tenth of an inch in diame-
ter, some of them in the condition in which
they are left by the drawing-dies, some of
them annealed, and others subjected to inter-
mediate temperatures. The wire experiment-
ed upon was secured in a frame and subjected
to various tensions of a determined amount,

Increasing by degrees until the wire was |

broken. The smallest force (forty pounds)
was first applied, and the extent of the elonga-

| scale.
the elasticity was sufficient to restore the wire

The tension was then released to see if

to its former length. Then an increased ten-
sion of eighty pounds was applied and the
elongation marked, and the weight then re- -
moved as before, and so on, The result of
this series of experimentsis delineated in Fig.
1 of the drawings, and shows that with a ten-
sile strain of two hundred and forty pounds
the wire was elongated the amount shown at

«, and when the welght was removed the

elasticity of the material was sufficient to re-
store it to its original length:; but with a
greater tension of two hundred and eighty
pounds a small permanent elongation of the
wire was produced, of an amount shown by the
first line near the zero-line in that column.
The results with the succeeding weights that
were applied up to four hundred and forty
pounds are graphically represented, and show
the amount of elasticity and of permanent
elongation iIn each experiment. The same
wire wa s then taken for a second series of ex-
periments, and the length after the last ex-
periment, as indicated at b, Fig. 1, was taken
as the zero of thescale of IFig. 2. The weights
were applied as before, and the results are
noted upon the scale. The same wire was
then taken for a third series of experiments,
and the length left by the preceeding experi-
ment at ¢ was taken for the zero of this. The
wire was then heated sufficiently to ‘cause oil
to blaze upon it throughout its entire length,
and then subjected to successive weights, as
before, t1ll 1t broke. Theresultisgraphically
represented in Fig. 3.

In Fig. 4 is represented the results of a se-
ries of experiments with & wire of the same
size and length, as in previous experiments,
atter 1t had been annealed by simply heating
16 to a full red heat. The weights noted were
then successively applied and removed, as be-
fore, and the results recorded, as is shown in
Kig. 4, which shows the permanent elonga-
tion and elasticity exhibited by each experi-
ment 1n a very striking manner. Other facts
having an 1mmediate connection with these
experiments are noted upon the drawings,
which sufficiently explain themselves.. These
experiments demonstrate and show with pre-
cision Sseveral notable physical facts, all of

tion of the wire was carefully marked upon a | which are of high importance in the construc-
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tion of cannon upon the principle of that pat- |
ented to me December 11, 1855, and reissued |

February 4, 1862, in which the hoops are put
upon the body of the gun with a great permas-
nent tension by expanding them by heat and
placing them upon the gun, when, by cooling,
they compuress the part inclosed. These facts
are, first, that with a piece of iron hardened by
compression and tension, in the condition of
the hard wire, the amount of permanent ex-
tension is far smaller thanthe elasticity up to
near the breaking - point, and also that the
permanent elongation does not commence un-
til about one-half of the breaking-strain 18 ap-
plied—a greater tension than would be applied
in ordinary practice; second, that the amount

or extent of the clasticity is increased by the |

permanent elongation of the rod by tension up
to near the breaking-point ; third, that when
the material has been subjected to a tension ot
a givenamount—say, four hundredand eighty
pounds, as in Fig. 2—the repeated applica-
tion of a tension within that amount produces
no further permanent elongation ; fourth,that
the subjecting of the same material to a heat
sufficient to burn oil (supposed to be about

800° Fahrenheit) will not impair its elasticity;

fth, that with the iron annealed the perma-
nent elongation commences ata comparatively
low tension, far below what it would be sub-
jected to in a gun, and that its extent 1s very
large in proportion to its elasticity, which
shows how inappropriate to its use upon a
cast-iron body is the condition of a hoop
placed upon a gun if it has been heated to an
annealing-temperature, and also that a hoop
thus put on would probably be loosened by
the discharges of the gun before the cast-iron
body reached its fracturing-point. B

Now, a temperature below that of burning
oil will expand the hoops sufficiently to en-
able them to be placed upon the gun, although
made three one-thousandths less in diameter
than the body it is intended to inclose, and by
cooling to compress the body and produce that
condition of the gun that is contemplated by
my patent reissued February 4, 1562.

My improved method of constructing the
hoops for hooped cannon is founded upon
these facts, and the manipulation hereinafter
‘described 18 designed to impart to the hoops
those qualities which the foregoing experi-
ments show to be indispensable in the con-
struetion of such cannons, to enable the mate-
rial to produce the best results. I make the
hoops of coiled bars or concentric rings welded
up and formed substantially as is described in

my patent dated July 26, 1844, but of consid-

erably less internal diameter than the hoop
is to have after it has been hardened and
stretched, as hereinafter directed.
that manner of coiling the bar shown in Ifig.
3 of the last-named patent. After the bar has
‘been coiled ‘or wound and welded up and
forged into the hoop of proper shape or form
Yy any suitable means, I place it, when cold,

1 prefer.

nealing - point, upon a mandrel or cylinder,

A, Figs. b and 6, and placing it upon a suit-
able anvil-block, B, under a heavy steam-ham-
mer, C, I hammer it, stretching or drawing it
until the iron becomes hard and condensed and
in a condition similar to the hard wire; or the
same effect may be produced by rolling the
hoop between a pair of rollers, I& and I, ar-
ranged as is shown in Iigs. 7 and §, or by any
other mechanism that will produce the result.
I then place within the hoop the segmented
swages or blocks D, Figs. 9 and 10, to the cen-
ter of which is fitted the conical plug G. In
this condition they are placed under a steam-
hammer and upon an annular anvil-block, as
is shown, and the plug Gis driven in until the
internal diameter of the hoop is enlarged, say,
one one-hundredth part of its former diameter;
or if the'iron be of a soft and tough quality, it
may be enlarged one-twentieth of its diamefer.
Instead of commencing this last operation with

the hoop entirely cold, it may be heated to

600° Ifahrenheit and continued slowly as the
hoop cools, thus producing the effect ot 1n-
creasing the hardness and elasticity of the
iron. After this operation, the hoop is fin-
ished by the lathe to the exact size required to
give the appropriate compression to the body
of the gun contemplated in my aforesaid pat-
ent, reissued February 4, 1862, which, if the1m-
perfections of workmanship are small, should
be from two one-thousandths to three one-thou-
sandths of the measured diameter less than the
part that it incloses. The hoop is then heated
in an oven or muffle, or by any other suitable
means, to a temperature not up to the anneal-

ing-point, and put in its place upon the gun

and allowed to cool.

From the results of the experiments herein-
before descrihed it will be seen that the hoops
thus prepared will have a high degree of elas-
ticity, with the ability to resist permanent ex-
tension from any force to which they are 1n-
tended to be subjected in use, which qualities
are of the highest importance, especially where
the hoops are placed upon a cast-iron body,
which has very little extensibility, as 1s con-
templated by my aforesaid patent, reissued
February 4, 1862, as without these properties,
as is the case when annealed hoops are used,
the hoops may become loosened by the act of
firing. -

I do not intend to limit my invention to the
preparing of the hoops by means of the mech-
anism mentioned or by any particular mech-
anism, the sketches of machinery shown inthe
drawings being designed only to show the na-
ture of the modifications that may be made in
nmiachines in common use to adapt them to the
purpose. Nor doIintend toconfine my method

to wrought-iron alone, as the same operations

will apply to steel or other metals, varying

the operations in each case to conform to the
inherent properties of the metal, according to
the principles hereinbefore set forth. |

What I claim as my invention, and desire to

or at a temperature decidedly below the an- | secure by Letters Patent, 15—
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The method helem described of preparing | the pmpose of placing them upon the gun,
hoops for hooped cannons or other similar pur- | substantially as deseribed.
poses by condensing and hardening the mate- Hixecuted at Boston thls 24th day of Febru-
rial ther eof,when below an fmnealmn -tempera- | ary, A D. 1864.
ture, by means of compression or ettensmn ~ .DANL. TREADWELL.
or both substantially as described, and also Witnesses: | |
in conneetlon therewith, in heatmn the same BENJ. If. BROOKS,
to a degree less than the anneahnﬂ‘ -point, for i - WM., C. HIBBARD.
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