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cylinderd by the circular slide-valve @, (orany

JOHN RAMSBOTTOM, OF CREWE, ENGL’AND.

IMPROVED MACHINERY FOR HAMMERING METAL.

- Specification forming part of Letters Patent No. 49,058, dated July 25, 1865,

To all whom it May concern :

Be it known that I, Jony RAMSBOTTOM, of
Crewe, in the caunty of Chester, England, en-
gineer, have invented certain new and useful
Improvements in Machinery for Hammerjng
Metals; and Ihereby declare the following to
be a full, clear, and exact deseription thereof,
reference being had to the annexed five sheetg
of drawings, forming partof this Specification.

The object of my invention is to facilitate
the operation of hammering beavy masses of
iron, steel, and other wetals; and the nature
thereof'consists, first, in certain improvements
in or applicable to duplex or compound steam-
hammers having two or Inore hammer-blocks
moving inopposite directionstoward the metal

other suitable valve may be employed in itg
stead,) which is worked by the lever qs.

To the cross-head fixed to the rod of the pis-
ton d’ is attached a stad, which, when the pis-
ton is near the top of its stroke, comes in con-
tact with a lever and raises the valve g2, By
this meauns the steam is shutoff below the pis-
ton @’ and admitteq above it, thus limiting
the outward range of the hammer-blocks ¢ a;
but, as a further security against accidents,
stop-blocks are placed between the rails or
guides ¢ ¢, against which the hammer-blocks
@& would strike if thejr outward range were not
arrested by reversing the valve g2, When the
piston @ arrives at the hottom of the cylinder
d the position of the valve @2 is reversed by
the attendant actuating the lever @ or, if de-
sirable, an adjustable stud or tappet may be
made to act upon the lever @* thus making the
hammer self-acting.

It isevident that by means of the hand-lever
@’ the range of the to-and-fro motion of the
hammer-blocks can be varied to an ¥ portion
‘of the entire stroke of the piston,

The ingot or other article under operation
is held in Position between the hammer-blocks
by any convenient means, or by any of the ap-
baratus hereinafter described.

The blows of both hammer-blocks ¢ ¢ being
simultaneous, the forces counteract each other,
thus avoiding the necessity of an anvil, which
in hammers of large dimensions of the ordinary
construetion must be of great weight, and re-
quires a corresponding foundation, Another
important advantage is that these improved
bammers work without causing the injurions
vibrations produced by hammers of the ordi-
nary constraetion, :

On Sheet 3, Fig, 4 is an elevation of a dqu.
plex steam-hammer constructed according to
my invention and suitable for very heavy forg-
ings, as the hammer-blocks may be of great
weight and may be conveniently madein Pieces.
Fig.5 is a plan. Fig.6is an end view, Figs,
7 and 8 are transverse sections of the same,
and Fig. 9 is a section drawn full size of part
of the screwe. ¢ g are the hammer-blocks put
together in two parts, connected by bridles,
Supported by or mounted on eight wheels, b b,
ruuning on and guided by the rails and bed.
plates ¢ ¢. The requisite to-and-fro motion

avoid the use of an anvil ; and, secondly, in cer-
tain improved combinations of machinery for
Supporting or holding ingots anq other pieces
of metal during the operation of hammering,

On Sheet 1,Figure 1 is an elevation, partly
in section, of g compound or duplex steamn;.
hammer constracteq according to my inven-
tion. Fig. 2is an end view ; and on Sheet 2,
Fig. 3is a Plan of the same, .

In Tigs, 1, 2, and 3, a @ are the hammer-
blocks, Supported on the wheels b, which run
upon the rails or guides ¢ ¢c. Thege rails are
bolted to chairs secared to sleepers, as clearly
shown in the drawings, or the rails or guides
may be otherwise formed and fixed. The ham.
mer-blocks a @ are caused alternately to ap-
proach and recede from each other simultane.
ously by the recipreeating motions of the pis-
tonr d’ in the steam-cylinder (.

To the rod of the Piston d’ is fixed g Cross-
head guided in suitable slides. To the trun-
nions of the cross-head are jointed the inner
ends of the links ¢, the outer extremities of
which are jointed to the trannions on the cross.
bars a%, which Dass through slots in the ham-
mmer-blocks. On each side of these cross-bars
is'a packing of thin layersof kamptulicon and
woolen cloth, or other suitable materials; and
these packings are tightened by a metal plate
and cotters. The object of these packings is
to-avoid concussion, The steam is admitted
alternately to each side of the piston in the




2] . 49,058

in opposite directionsis given fo the hammer-
blocks a by the direct action of two steam-cyl-
inders placed at d d. The piston-rode of these
cylinders are connected to the hammer-blocks,
as described in reference to Fig. 1, and the
valves of both cylinders are worked simulta-
neously by a sliding bar or rod, which may be
actunated by a steam-piston fixed upon it near
the middle of its length, or by hand when the

force Tequired is not 00 great. The simulta- |

neous to and-fro motion of the hammer-blocks
~ is governed or regulated by the right and left
handed screwsee. These screws-are of such a
pitch that the to-and-fro motion of the nuts
causes them to rotate. These nuts are con-
nected to the hammer-bloeks, and a packing
made of thin layers of kamptulicon and woolen
cloth or other suitable substances is or may be
placed on each side of thenuts, t0 prevent con-
cussion. As the hammer-blocks approach or
recede from each other, the nats f, acting on
the right and left handed screws e, cause them
torotate alternately in contrary directions, and
as both screws are cut on the same shaft any
irregularity that might oceur in the relative
motions of the hammer-blocks is prevented.

1 wish to be understood that, instead of the
wheels b, the hammer-blocks may be supported
in sectors or rockers, as shown in Fig. 9. The
two rockers for one end of the hammer-block
may be cast together and bear upon a tounda-
~ tiom - plate extending from side to side. In
order to prevent these sectors or rockers slip-
ping, toothed segments cast npon them take
into racks fixed to the foundation-plates; or
the sectors or rockers may be cast separately,
each being furnished with a toothed segment
- and rack. The object of these sectors or rock-
ers is to prevent the unequal wearing of the
rails which takes place when the wheels skid
or slip on the rails at the moment when the
blow is struck.

On Sheet 4, Figs. 10, 11, and 12 represent
an end view, a side viev, and aplan, of a truck
for supporting steel ingots or other articles,
and holding them while they are being oper-
ated upon by my improved duplex hammers.
I is the body of the truck, formed by a strong
plate of iron connected by cross-beams and
supported on the wheels I, which run on cross
tram-rails placed on about the same level as
the rails ¢ 1n Fig. 1. To the plate k is fixed
the block 4, and the block i is capable of be-
ing slid to and fro on the plate k by the screw
i, to increase or diminish the distance between
the rollers 4% supporting the cylindrical tire-
ingot g. BY this means the ingot can be held
at the same levelas the hammer-blocks, or the
level of the ingot can be varied according to
its diameter, Or according to the portion that
requires to be hammered. The swivel-spindle

or turn-tabled* is for supporting thein got while:

being hammered circumferentially. ‘The spin-
dle i* is supported in socket, ¥°, fixed .to the
plate k. ’

Fig.13 isa side elevation, Tig. 11 an end |

view, and Fig.15 a plan, of another of my ini-
proved apparatus to support ingots or other
pieces of metal while being hammered. 4 are
the supporting-rollers, mounted in bearings in
the frames k. The roller j, supported in the

forked lever j/, is for the purpose of support-
ing short ingots when passing across from one

set of rollers #* to the other. @ represents the

hammer-faces, acting on the ingot. -

Tig. 16 is a side elevation, Fig. 17 an end
view, and Fig.18 2 plan, of another modifica-
tion of my invention. k& is the body of the

truck, connected by cross-beams and supported -

on the wheels I. To one end of the truck is
fixed the head-stock 4, and the head-stock is
capable of adjustment by means of the screw
i, which is turned round, when required, by the
handles and spur-wheels showi. To the head-.
stocksi,and ¢ are fized centers,between which
the ingot or shaft g 1s supported. The nut of
the serew @ is connected to the head-stock #
by two bolts, i%,and a spring is placed between
the nut and the head-stock. The object of this
spring is to allow the head-stock i to yield
when the ingot or shaft becomes elongated by
the blows of the hammer. i7 is a brake, act-
ing on the face of the wheel 4%, and # is a tail-
spring, bearing upon the end of the screw 2.
The pitch of the screw must be such that it
will be turned round by the pressure of the
nut when the screw together with the wheel
# has been forced out of contact with the brake
i7, and this occurs whenever the pressure upon.
the head-stock i/ is in excess of the adjusted
strain of the tail-spring 2.

On Sheet 5, Figs. 19, 20, and 21 are three.
views of another modification of my invention.
L I are two trucks beveled at the top, and
each provided with a movable block, i/, screw
2, and supporting-rollers #. When the ingot
or other article to be hammered is short and
thick, as shown in fall lines in Fig. 19, the
trucks and blocks are close together; but as
the ingot increases in length but decreases in
diameter the distance between the blocks i
is increased. LY turning the screws 42 to sup-.
port the ingot and keep it level with the line
of action of the hammer-blocks. T

Tig. 22 represents the apparatus for travers-
ingany ofthe above-described trucks to and fro
between the hammer-faces, and each truck is
provided with a bracket, &%, to which may be
attached the bar for connecting it to the trav-
ersing apparatus, consisting of a small ‘hy-
draulic cylinder with piston and rod furnished
with a four-way cock to regulate the travers-
ing of the ingot or forging under operation ;
or the truck may pe traversed by friction-
rollers, or by & rack and pinion with suitable
reversing-gear. :

Fig. 23 is & plan,and Fig. 24 ig an end view,
of my improved apparatus for keeping the in-
got or other article midway between the ham-
mer-heads. « is a table or platform, cast, with
rails for supporting the truck with the ingot,
or other article to be hammered, ~This plate
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form is supported on the chairs Y, and is at
liberty to rock in them. The shaft z is fur-
nished with the handle ¢/, and to it is fixed the
lever 22, connected by the link 2° to the lever
¥, which is secured to the under side of the
platform. By this arrangement the attendant,
by moving the lever ¢/, can cause the truck to
tilt over in either direction, and thus keep the
ingot midway between the hammer-faces,

Having thus stated the nature of my inven-
tion and described the manner of performing
the same, I declare that what I claim as my
invention, and desire to secure by Letters Pat-
ent ofthe United Statesof America, is—

1. The improvements in and applicable to
duplex or compound steam-hammers, as de-
scribed and shown in Sheets 1, 2, and 3 of the
accompanying drawings.

2. Supporting the hammer-blockson sectors,
as shown and described in reference to Fig.9.”

3. The improved apparatus described and
shown in  Sheets 4 and 5, for supporting or
holding ingots and other pieces of metal dar-
ing the operation of hammering.

4. The apparatus described in reference to
Fig. 23 for traversing the truck with the ingot
or other article to and fro during the opera-
tion of hammering, .

In testimony whereof I have hereunto set
my hand, before two subscribing witnesses, this
30th day of March, in the year of our Lord one
thousand eight hundred and sixty-five.

J. RAMSBOTTOM,

Witnesses:
' H. B. BARLOW,
' Patent Agent, Manchester.
JOHN PERKINS,
Draftsman, Manchester.



