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To all whom it maly Conceri:

| process hereinafter deseribed, which can be

Be it known that I, HENRY CAPEL LO¥FT | carried out by unskilled ]a,bm

HOLDEN, asubject of the Queen of Great Brit-
ain,residing at Woolwich, Londoen, KEngland,
have invented a new and useful improved
process for the manufacture of copper cylin-
ders such as are employed in crusher-gages
for registering the pressure developed in ord-
nance and firearms generally, (for which I
have applied for a patent 111 Great Britain,
No. 17,993, dated August 22, 1898; in Ger-
many, dated Deeembe1 9,1898, andin France,
dated February 20, 1399 ;) and I do hereby de-
clare that the following is a full, clear, and
exact description of the invention, which wili
enable others skilled in the art to Wthh it ap-
pertains to make and use the same.

My invention relates to the manufacture of
copper cylinders such as are employed in
what are known as erusher-gages used for the

determination of pressures developed in ord-

nance and firearms generally, and the etfi-
cieney of which depends mainly upon the ac-
curacy of the said copper cylinders.

In theaccompanyingdrawings, which 1llus-
trate myinvention, igure 1 represents a por-
tion of a lathe, showing a section of copper
rod and onecylinder-blank cut from the same.
Fig. 2 represents a perforated die and two
punches in the act of compressing a cylinder-
blank longitudinally and expanding it later-
ally to give it the correct shape when {fin-
ished. Fig.3representsthe finished cylinder.

On the drawings I have indicated the di-
mensions of the finished cylinder as it is used
in England, and the approximate dimensions
of the blank for making this cylinder.

Hitherto the production of such eylinders
has been confined to hand processes carried
out by skilled mechanics, the said c¢ylinders
having been turned from a copper rod to cor-
rect diameters in a lathe and afterward fin-

ished by hand to the correct length, both of

which operatwns are slow and ezpenswe and
even with the greatest care it has been very

difficult to obteiu the required degree of ac-

curacy.

The object of mymventmn is to insure the
oreatest accuracy in dimensions and at the
same time effect great economy and rapidity
of production, and this I accomplish by the

In carrying out my process a round copper

rod, of a diameter slightly smaller than that

which the finished copper cylinders are to
have, is cut into lengths in an automatic cut-
ting-off lathe or machine of any usual or pre-
fem ed construction, the length of each piece
when cut off bemﬂ' such that its weight is
very slightly gr eetel than the weight whlch
the eompleted copper cylinder 1is to POSSess,

and then the weight of each piece is adjusted
more Or less exaet.ly to the standard weight
corresponding with that of the finished eyl-
inder by filing it or by grinding it against an
emery or other wheel, this operetlon requir-
ing no care except so fm as the weight is con-
eemed The pieces of copper,thus aeeurate]y
adjusted as to weight, are now individually
compressed between dies (the female of which
18 cylmdl ical and has exactly the diameter of
the finished cylinder) and subjected to such
pressure that the copper flows and fills the
female die, with the result that the diameter
and lenﬂ'th are corrected, the latfer belng

dependent upon the eorreet diameter and'

weight.
Tn Fig. 1, Arepresents the copper rod from
which the eylmder-blanks one of which is

shown at «, are cut, a portion of the lathe be-

Ing indieated at D.

In Fig. 2 I have illustrated one form of ap-
paratus for compressing the cylinder-blank
a longitudinally and expanding it laterally.
In this figure, C represents a female die hav-
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ing an anerture ¢ therethrough of exactlythe

diameter of the finished eyhndel and C' C'
represent punches working in said aperture
and adapted to compress the ¢ylinder-blank
between them.

The next and final stepin the process 18 to
soften the coppercylinders, and this is effect-
ed by heating them in a furnace (and pref-
erably a muffle, so as to prevent asfar as pos-

sible the contact of oxygen with the metal) to

a temperature of, say, 1,000° Fahrenheit and
then suddenlycooling them in water ata tem-
perature of, say, 65° F ahrenheit or whatever
temper atme may be required to produce the
desired annealing effect. A finished c¢ylin-

| der is shown at ¢ in IFFig. 3.
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15 than the required diameter of the finished

In practice it is found that the copper cyl-
inders made by this process vary only very
slightly from one another in their physical
properties and are superior in this respect to
those hitherto made by hand processes.

Having now particularly described and as-
certained the nature of my said invention
and in what manner the same is to be per-
formed, I declare that what I claim is—

The herein-described process of manufac-
turing copper cylinders for use in crusher-
gages for registering pressures developed in
ordnance and firearms, which consists in tak-
ing a copper rod of a diameter slightly less

632,462

| eylinders, severing therefrom pieces of such
length that their weight is slightly greater

than that required in the finished cylinders,
removing portions of said pieces to reduce
their weight exactly to that required in the
finished cylinder, then compressing the pieces
longitudinally and expanding them laterally

20

to the required diameter, then softening the
cylinders by heating them and cooling them

in water, substantially as described.

- Witnesses:
JOHN K. BOUSFIELD,
C. G. REDFERN.
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