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IMPROVED APPARATUS FOR FORGING METALS.,

el I >0

The Schedule referred to in these Letters Patent and making part of the game.

To all whom it may concern:

Be it known that I, THOMAS SHAW, of the cﬂ:y and
county of Plnladelplna, Pennsylvania, have invented
a new and improved Mode of Fo:gmg Metals; and 1
hereby declare the following to be a full, clear, and
exact description.of the sa,me reference bemrr had to
the accompanying drawings aud to the lettels of ref-
erence marked thereon.

My invention consists in the employment of gun-
powder for forging metals in the manner and for the
purpose as hereafter deseribed.

In order to enable others to use and practice my
invention, I will proeceed to describe its constr uctwn
and mode of operation. - |

On reference to the accompanying drawing, whlch
forms part of the specification— -

The drawing represents a frent and a side view..

Similar letters refer to similar parts.

a is an anvil-block, united to which is gulde-plllars

¢ ¢, connected at the t0p by beam d.

kis a hammer—block sliding between and guide 1 by
pillars c.

Said anvil and hammer-block are provlded with the
usu&l forging dies b. - -

¢ e are air-chambers: supported on eross-beam 7.

r r are piston-rods, each provided on its lower end
with piston ,ﬁtting;the bore -of chamber e.

The hammer-block % terminates above in a bored
cylinder, z, which is tapped with pipe f for the pur-
pose of leading gas under pressure from chamber z
through hollow piston-rod connected with said pipe f
into the’ air-chamber e. Said hoilow piston-rod is pro-
vided on its lower end with an ordinary check-valve to
prevent the return of any gas.

L is a satety-valve, regulated by an ordinary thumb-

screw, and i8S connected by pipe s with chambers e for
the purpose of allowing the pressure to be the same
in both chambers, (by virtue of the pipe,) and for the
purpose of allowmtr ex{ra pressare to eseape by virtue
of the safety-valve that the anvil k, the weight of which
is supported on the air-cushions formed in chiambers
¢, may be regulated to rest at various beights.

g 1is a h{tmmer fitting into grooves in 5111(16 pillars
¢, and can have a veltlca,l movement between chamber
 and beam d.

Said hammer is provided on its lower end with

plunger 4, fitting the bore of chamber z, and is bored
‘in its upper end for the reception of plston 7, to form
an air-cashion for the purpose as hereafter described.

u 18 a friction-rod bearing against one side of ham-
mer ¢, and s pressed hard against the same by the

pivoted arms ¢, and is released from pressure against

said hammel b} pressing down upon lever m.
vis a spring for increasing the downward pressure
of rod .

-

. l.

o is a small flap-valve, covering an aperture in pis-
ton n for the purpose of closing the aperture when the
piston enters the chamber of hammer g, and opemug
when withdrawing from the same. '

I is a platform For supporting the engineer. |
- The object of the invention is to fulmqh a cheap
and reliable forging apparatus, one that is complete -
within itself and independent of all other sources of
power than-that of gunpowder, of unlimited force, and

competent to forge a homogeneous mass of metal, It

is operated in this wise: A small cartridge of gunpow-

der is thrown into chamber z, when haminer gis allowed +

to fall, forcing its plunger into said chamber z, con-
tmcunﬂ* the air contained therein so as to cause heat

S ﬁclentl y toignite the powder whenever the cartrid ge
is broken by the plunger coming in contact with the
~same, at the time of ignition, the explosive gases are

added to the air contained in chamber, causing suffi-
cient pressure to arrest the hammer and 50 for ce the
hammer-block & and die b violently down upon any
material intervening between the dies. The force of
the gases 1s exerted against the plunger until the ham- .

‘mer is thrown violently out, and when the hammer has

received its highest- throw it is caught and held sus- -

pended by reason of the friction-bar « pressing tightly

agalnst the hammer whenever it attempts to descend,
cansed by the arms £ moving in a direction to narrow

the distance between the gmde-plllar and said friction-

rod.
- At every stroke of fhe hammer a portmn of the ex-

plosive gases pass over through pipe f and through
the afore-deseribed hollow piston-rod r into the air-
chamber e, the effect of which is to cause pressure in
chambers ¢, which pressure will lift and support the
secondary anvil & sufficiently high above the work op-

erated on between the dies thcw the work will be re-

leased, and can be withdrawn, if desired, between. each
blow.

In case the anvil k is lifted too high, it can be low-

ered by means of the ordinary sdfety-va,lve 1,
- The piston and rod »n is provided in case too heavy 1

| a charge of powder be employed, and so that the ajr-

cushion formed in hammer ¢ will recen e the blow w1th-
out harm to the machine. |

The apparatus is intended for forgmfr large maqses, -
and will have twenty feet stroke of hammer. The -

speed will be limited by the ability of the hammer to

travel through that distance. |
It will be Obbel ved that the appma,tus can be eln-.
ployed ih stamping and that it might be modified; and

that various exploswe materials may be employed mbh- o '

out any alteration in the result.

What 1 claim, and desire to secure by Letters Pat—
ent 15— :
1. The combmatwn of the free and unattached ham-



mer-block and devices to co-operate therewith, to pro-
duce a cushion of atmospheric air for sustmmng it at
a distance above the anvil, the free ahd unattached
hammer and devices to co-opel ate therewith to produce
a cushion of atmospheric air for arresting its upward
‘movement, the frame for guiding the bammer-block
and hammer when in motion, and the anvil p, substan-
tially as and for the purpose set forth.

~ 2. The combination of the chambered block %, plunger
i, chambered hammer g, and piston and valve n o, sub-

stantna]ly as and for the purpose set forth.

99,953

- 3. The combination of the hammer-block J; with one
or more pistons 7 connected thereto, and one or more

stationary air-cylinders e, substa,ntlall y as and for the

purpose set forth.

4. The combination of the friction-bar w, spring v,
and lever m with the frame ¢ and hammer g, substa,u-
tially as and for the purpose set forth.

| THOMAS SHAW [L. 8.}
" Witnesses:
E. CosB,
Er1as J. SHAW,
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