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UNITED STATES
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ALBERT H. EMERY, OF STAMFORD, CONNECTICUT.

PROCESS OF CONSTRUCTING GUNS.

SPECIFICATION forming part of Letters Patent No, 726,520, dated April 28,1903.

Application filed May 28,1901,

To all whom it may concern..

Be it known that I, ALBERT H. EMERY, a
citizen of the United States, and a resident
of Stamford, county of Fairfield, and State of
Connecticut, have invented certain new and-
useful Improvements in the Process of Con-
strueting Guuns, of which the following is a
specification. . . :

My invention relates to that class of guns
so construeted that the exterior will be. un-
der strains of tension and the interior under

‘strains of compression. ‘

" The object of my invention is to econstruct
a gun having these conditions to the highest
extent permitted by the character and quality
of the metal used in the gun and consistent
with the cost of and use required of the gun.
Guns of this class have been made by three
prineipal methods. First, cast-iron guns
have been made and cooled partly or largely
from the interior, which proved far more
serviceable than the solid-cast guns or hol-
low-cast guns not water-cooled from the in-
terior; but these guns were subject to un-
known and not well-controlled strains, which
proved sometimes sufficient to burst some of
the large guns in the lathes before they were
rough-dressed. Had thesestrains been some-
what less the guns might have been finished,
but they would subsequently have burst with
very slight powder-pressure,the initial strains
in their outer part being almost up to rup-
ture. Second, built-up guns of either east
iron and steel or all steel. These, especially
the latter, have proved very mueh better, the
best being made whally of steel forgings, oil--
tempered and annealed and assembled by
heating and shrinking on the outer parts.
In this construction the forging and temper-
ing has usually been so.conduected that each
memniber by itself, before assembling with the

* others, usually has some and often large ini-
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tial strains of tension on the interior and
compression on the exterior, which is the re-
verse of whatthie conditionsshould be. When
two members having these initial strains of
tension on the interior and compression on
the exterior are assembled together, their ini-
tial contact-faces may have and usually do
have such relative diameters that after as-

: sembling the outer member will be largely or

wholly under strains of tension and the inner

- terior and tension on the interior.

Serial No, 62,261, (No model.)

under strains of compression, as desired, and

s0 the whole gun built up of such members
should and usually does-have large strains of 55
tension on the exterior and compression on the
interior; but guns so made will have their
bores permanently deformed by enlargement,
by pressures much smaller than would have
been required if metal of the same quality
had been used in building the guns with each.
initial member so constructed that before
assembling with the others it had a strain of
tension on its exterior and of compression
on its interior—that is, the same in kind and
degree as the strains that the finished gun
as a whole should have. The third class of
guns that I wounld mention is closely allied -
to the first class in that it is cooled largely or
wholly from the interior, but is made of much
better material, it being made of steel, usu-
ally forged and oil-tempered and largely or
wholly cooled from'.the interior. This gun
may be very strong and very serviceable, but
is dangerous, as it might be made of very
high strong metal, which under the process
of cooling largely or wholly from the inte-
rior may have such high and unknown ini-
tial strains of tensjion on the exterior that
the increase of this strain when firing takes
place may cause the gun to split.from the ex-
terior inward, so that while the gun is made
of very strong material it is unsafe and may
be easily burst. '

My invention relates to guns of the second
and third classes mentioned—that is, guns to
be made of steel built up of several pieces or’
guns made of steel in one single piece. It
will be noticed that guns of the first class
and of the third class are made, respectively,
of cast-iron and steel, in each of which in one
stage of the manufacture the outer part, by
cooling, is shrunk on the inner part, while
guns of the second class, which are now made
mostly or wholly of parts of forged tempered
steel, are so made that each pieve by itself
may have strains existing in it the reverse of
what they should be, the process of forging
and oil-tempering both conducing, as ordi-
narily conduected, to produce a part for the
gun having strains of compression in the ex- .
This eon-
dition should always b» avoided, if practica- -
ble, and it may in general be wholly avoided
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-ment of the interior parts.

,2 ’

by expanding the part from the interior ont-
ward until the whole of the walls of said part
are permanently streteched. This stretehing
should in general proceed not only consider-
ably beyond the original limit of the metal’s
elasticity, but sufficient to give very consid-
erable permanent enlargement of the diam-
oter of the part being treated, and thisstretch-
ing of the walls of the part by forcing the
walls outward, causing them to be correspond-
ingly extended radially, greatly increases the

‘1imit of elasticity and ultimate strength of

the metal in the parts so treated and at the
same time causes the whole metal in the part
so treated to do its utmost to resist the in-
ternal forces used to strain or force it out-

.ward. In the same way a gun made of parts |

so treated and properly assembled or made
in a single piece so treated is put in the best
possible condition for metal of the quality
ised  to resist the powder strains brought
upon it in firing. = Various methods might be
followed for forcing or expanding these parts
outwardly, any or all of which would tend
to increase the elastic limit and ultimate
strength of the metal and put the walls of the

-guu in the best condition to resist and with-

stand the strains of firing; but the process
which I prefer for treating the parts or treat-
ing the gun as a whole, whether made of one
piece or of several pieces, is the hydraulic
proeess, hereinafter referred to.

My invention will now be fully described
by reference to the accompanying drawings,
in which— )

Figures1,2, and 3arelongitudinal sectional
views of three different constructions of gun
embodying and illustrating my present in-
vention. : o

Fig. 1 shows a form of construction suitable
for large coast-defense guns and heavy guns
for ships’ use, where the gun is made up of
several concentric members 1, 2, 3, 4, and 5,
with a breech-block 6, screw-ring 7, trunnion-
band 8, and small bands 9, 10, and 11. The
principal members1, 2, 3,4, and 5have prefer-
ably been separately expanded by heavy hy-

-draulic pressure acting from the interior out-

ward in the manner described in my applica-
tions filed, respectively, November 2, 1897,
Serial No. 657,263, and May 29, 1901, Serial
No. 62,388, according to which these parts
after suitable preparation have been loosely
assembled and then all expanded together by
heavy internal hydraulic pressure until the
permanent extension of the inner parts is so
great that on the removal of the hydraulic
pressure the inner parts will be under heavy
strains of compression and the outer under
heavy strains of tension owing to the enlarge-
In the preferred
struoctare this interior pressure has been con-
tinued and increased until the exterior parts
have received a permanent extension. When
this has been done, it will be found, if the gun
is disassembled, that each separate member
will have large strains of tension on its ex-

728,520

terior and compression on its interior, as is
greatly to be desired. It will also be found
that the tensile strength and elastic limit of

70

each of these parts have been largely raised -

when the gun has been built in this way. In
addition to this is the fact that we can prop-
erly use in the conmstruction of these guns
higher stronger metal for the separate parts
to start with than we could properly use if
the parts were forged, tempered, and assem-
bled in the usual way by shrinking the parts
together, and as the condition of the metal
is further improved it will be seen that the
gun which forms the subject of my‘invention
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i greatly superior to guns heretofore con- -

structed. .

When the gun is constructed as described,
all the parts are doing their utmost and act-
ing under the highest efficiency to oppose the
internal pressure which has slowly strained
them ontward and greatly increased their ul-
timate strength, limit of elasticity, and effi-

ciency, and are thus brought into the best

conditions and relations for permanent use

in the gun.

The desired conditions existing in my new
gun may largely be produced in the man-
ner described in my applieation filed April 6,
1900, Serial No. 11,904, according to which the
parts are best cold-worked by heavy internal
hydraulic pressure separately to develop in
each individual part the degree of ultimate
strength, limit of elasticity, and kind and ex-
tent of initial strains desired and then assem-
bled as deseribed. -
~ Fig. 2 shows asimpler form of gun embody-
ing my invention, well adapted for smaller
calibers tocarry high powder-pressures or for
very large guns in which high pressures may
be used, though not adapted for carrving
such very high pressures as the gun shown in
Fig. 1. . :

Fig. 3 shows a still simpler form of gun em-
bodying my invention, which is very well
adapted for guns of small caliber using high
pressures or for very large and heavy guns
in those cases where extreme pressures are
not needed. If this gun, Fig. 3, is for field
use, where a light strong gun is a necessity,
it should be made from first-class steel or
steel alloy well forged and rough-bored and
rough-dressed and then thoroughly tempered,
best from both interior and exterior, after
which it receives the desired strains from the
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heavy slowly-acting internal hydraulic pres- '

sure, which removes all dangerous initial
strains, increases the limit of elasticity and
ultimate strength of the metal, leaving the
piece after the removal of the hydraulic
pressure with large strains of tension on the
exterior and compression on the interior
and best adapted to endure the high powder
strains to which it will be subject in use.

Having thus described my invention, what
1 claim as new, and desire to secure by Letters
Patent, is—

12!
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1. The process of constructing'guns,' which
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consists in slowly and permanently expand-
ing its interior and exterior parts from the
interior outward, sufficient to cause perma-
nent strains of tension on the exterior and
compression on the interior.

2. The process of constructing guns, which
consists in slowly and permanently expand-
ing jts interior and exterior parts from the
interior outward, sufficient to cause the whole
gun to have tension on its exterior and com-

pression on its interior, and concentric sec- .

tions taken therefrom tohavetension on their
exterior and compression on their interior.

3. The process of construeting guns con-
structed of two or more concentric parts,
which consists in slowly and permanently ex-
panding the interior part outwardly agains
the exterior part, with sufficient pressure to
putthe exterior part under permanent strains
of tension and the interior part under perma-
nent; strains of compression.

. The process of constructing guns made of
t,wo or more concentric parts, which consists

in slowly and permanently expanding the:

separate parts from the interior outward be-
fore assembling, and with suflicient pressure
to cause thoir limit of elasticity and ultimate
strength to be permanently raised, and to put
permanent strains of tension on the exterior
and compression on the interior of each part.

5. Theprocess of constructing guns made of
two or more concentric pieces, which consists
in first expanding individual parts thereof
from the interior outward by pressure suffi-
ciont to give permanent set to their walls and
increase their limit of elasticity and ultimate
strength, and causing each part so treated to
have permanent strains of tension on the ex-
terior and compression on the interior, before

assembling, then assembling such parts to- .

gether, and introducing 1nterual pressuresuf-
ficient to slowly e\pand all the assembled
parts from the interior outward until the in-

3

terior parts are given an additional perma-
nent set, with an increase of diameter that
causes.the parts to be held firmly together,
with tension on the exterior parts of the gun
and compression on the interior parts of the
gun.

6. The processof constructing guns madeof
two or more concentric pieces, which consists
in first expanding individual parts thereof
from the interior outward by pressure suffi-
cient to give permanent set to their walls and
increase their limit of elasticity and ultimate
strength, and causing each part so treated to

have permanent strains of tension on the ex-’

terior and compression on the interior, before
assembling, then assembling such parts to-
gether, and introducing internal pressure suf-
ficient to slowly expand all the assembled
parts from the interior outward until both

the exterior and interior parts are given an

additional permanent set with such an addi-
tional increase of diameter in the interior
part as will cause the parts to be held firmly
together, with tension on the exterior partsof
the gun, and compression on the interior parts
of t,he gun,

7. The process of expanding an internal
part of a gun or gun member against outer
portions thereof which consists in slowly in-
troducing into the interior thereof heavy hy-
draulic pressure sufficient to give perm(ment
set of extension to the interior part; and to
increase its limit of elasticity and ultimate
strength, and to permanently enlarge the di-
ameter of such interior part, so that it will
be put under strains of compression when the
liquid pressure is removed.

The foregoing specification signed this 25th

day of May, 1901.
' ALBERT II. EMERY.
In presence of—
JoHN E. KEELER,
HERVEY S. KNiGHT.
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