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JOHN BLAKE TARR, OF FAIR HAVEN, MASSACHUSETTS.
" Lettors Patent No. 83,222, dated October 20, 1868. |
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IMPROVEMENT IN MANUFACTURE OF STEEL INGOTS.
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Phe Schedule referred to in these Letters Patent and making part of the same.
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To all whom it may congern ;

Be it known that I, JorN BLAKE TARR, of Fair
Haven, in the county of Bristol, and State of Massa-
chusetts, have invented a new and improved Steel In-
got; and I do hereby deciave that the following is a

full, clear, and exact description thereof, reference |
‘being had to the accompanying drawings, making part
of this specification, in which—

- PFigure 1 is a front elevation of a machive which is
adapted for producing the ingots. o
- HMigure 2 is a section, taken in the horizontal plane

‘indicated by line y in fig. 1.

Figure 3-is a section, taken in the course indicated
by line z in fig. 1. o |

Figure 4 is 2 view of the mould, the plunger, and
the core, as seen by removing the front section of this

mould. |

Figuie 5 is a perspective view of the improved ingot
- attached to a solid ingot.

-~ Figure 6, sheet 2, i3 a view of a'mould adapted for
making only a tubular ingot, showing the core elevated.
Figure 7, sheet 2, is a similar view, showing the core
depressed. o
Figure 8 is an external edge view of the mould of

figs. 6 and 7.

Similar letters of reference indicate corresponding
parts in the several figures. |
This invention relates to a new and improved mode
of construeting steel ingots, or blanks, from which to
make seamless tubes for the flues of steam-boilers, and
for other purposes. | -
“The nature of the invention consists in compressing
and condensing the steel while in a liquid or plastic

state, and eonfined within the mould, which will give to

it the form of a hollow or tubular ingot, thereby not

only inuproving the quality of the metal, as to dens-

ity, toughness, and strength, but also depriving it of
the porosity which has always been a great detriment
to steel ingots hitherto used in the manufacture of
seamless tubes, as will be hereinafter deseribed.

To enable others skilled m the art to understand

my invention, I will describe one practical mode of .

carrying it into efiect. |
In the accompanying drawings, A represeuts the
foundation or bed-plate,” forming part of a -strong
frame, consisting of pillars, C C, and a horizontal head-
plate, B. . |
There is a sufficient space left between the two hovi-

zontal plates A B for receiving the motids in which
the ingots are cast, and also the devices used for press-

ing and condensing the metal forming the ingots. |

On top of the head-plate B, and firmly bolfed down
thereon, are two strong cylinders, G G, in which pis-
- tons are.designed to work up and down, which pistons
have vértical rods, ¥ I, attached to them, that pass.

through stuffing-boxes, @ &, and carry followers upon
their lower ends, as will be hereinafter deseribed.

These cylinders should communicate in a suitable
manner with a hydrostatic forcing-engine, constructed
upon the well-known principle of the hydrostatic
presses, so that the follower-rods can be caused to de-
scend with great foree. | .

It desirable, serew or other well-known mechanical
power may be employed for moving the followers, but
I prefer to adopt hydrostatic - pressure, in the manner

substantially as above described.

The moulds in which the ingots are cast are mounted -

‘upon the bed-plate A, and held in proper position by

means of a perpendicular back plate, E, which 18 se-
cured npon sait ved-plate by means of clamping-screws
m m. These scréws pass through slots made through

the right-angular foot of the fla,te' E, and by locsening

them, this plate can be adjus
as may be desired. - | S

By means of the two horizontal set-screws 4 ¢; which
pass through ears that project from the back plate E,
the moulds can be adjusted laterally, and confined in
place upon thé bed-plate A. This provizion for ad]uﬂﬁ-
ment is made for the purpose of adapting the machine
to receive and bold in place moulds of difierent sizes, -
and also for adjusting the receptacles for receiving the
metal to a nicety beneath their respective followers H L.

The moulds consist of halves or vertical sections, D
D', nicely fitted together, and coniined by means of &
bail, F, and clamping-wedges, b b, or by any other st~
able means. S

There ave two vertical receptacles, » and p, made in
the seetions I 1), which are designed for receiving the
steel, and producing ingots, which receptacles commu-
nicate with each. other by means of a horizontal pas-
sage, s, fig. 4. The circular receptacle 13 degigned for -
producing the ingots from which seamless pipes are
made, and the rectangular 're?epta;ele', p, which extends
a4 short distance below the passage 8 and receptacle 7,
is designed for producing solid ingots for.other pur-

0ses, . ) R ‘

) Within the circular chamber + i8 a tapering core, S,

ed forward or backward,

‘terminating at its upper end in a circular flange or fol-

lower, d/, which is slightly smaller.in diameter than the
diameter of that part of chamber = in which it works.
The lower end of this conical or tapering core S ter-
minates in a short eylindrical portion, which fits snugly
into a vertical hole, ¢, coinciding with the centre of the
said chamber, and fornis a guide for keeping the core:
in its proper place during-fs-descending stroke. . Sur-
rounding this core S is the annular space for recetving
the steel and producing tubular or hollow ingots.
The upper end of thé core S has a shank, d,.pro-
jecting from it, which is fitted into a socket formed in
the lower end of an enlargement, b, upon the pision-.
rod . By means of the key b’ the core is secured to
the piston-rod, so as to vise and descend with it. |
1 make the core S tapering, for the purpose of hay-
ing it part from the casting readily, as well as inipart
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it is a% its upper end, so that in raising the core fronm

~thrown up.

I

a lateral pressure to the metal during its descent; and

I make the chamber r slightly larger at its base than

the casting, the latter shall remain in its chamber.

I employ a solid plunger, g, for the chamber p, which
is of the same shape as this chambey, but slightlv
smaller, and which is fitted to an enlarged head, b,
on piston-rod I, by means of a shank, &, entering -a

- socket in said head, and receiving the key 7% as plainly

indicated in fig. 4. T
- To prevent the piston-rod I from turning about its

axis, an arm, J, is keyed to it, near the head ®, which

arm is guided by means of a fixed rod, L, that is se-
cured to a bracket, I/, at one end, and to tlew head-

plate B at the {jther-end, as shown in fig. 1.

Both piston-rods should coincide with the centre of

. their regpective mould-chiibers, so that the followers,
~or plunger and. conical core, shall' work truly therein.

The bar K, which is hinged to the bottom of head-
plate B, between the two pistons H and I, is used for

- :hoélding the mould-sections down firmly in place upon

thebed-plate A, and the pivoted stirrup /, upon the
head-plate, is used as a support for sald bar when

b

The operation of the machine is as follows:

83,003

these moulds. may be lined partly or wholly with plam- -
bago, or any other substance of a suticiently refrac-
tory nature. to resist the intense heat of the melted
steel. | - -
~ In the operation of pressing and condensing the
etal in the moulds, the first perceptible mdication
of" the application of pressure will e a Dlue fume is-
sulg from the joints around the tollowers., This tlame
will continue to escape until all the gas has been ex-
pelied from the monlds, and metal contained therein,
When the flame ceases, the pressure can be removed

from the followers, and the metal allowed to set.

Ingots produced in this manner will be free from
holes and other imperfections, the metal will be Lomo-
geneous in texture and density, and it will also be

‘Inuch stronger, and ‘better adapted for making seam-

less tubes than metal whieh is left to cool in the motilds
without being subjected to pressuve, - o

For the purpose of casting -an ingot of a differen
size, a new mould, corresponding to ‘the size desired,
may be substituted in place of that shown; in-which
case, aother core and. follower may be substituted it
place of those shown, adapted for the new mould.

lu figs. 6 and 7, of sheet 2, I have shown a mode of
producing a tubular ingot. compressed, wherein the

core which leaves the bore through the ingot is re-
moved from the mould until the steel is poured into
this mould, adter which the core is depressed, as shown
in fig. 7, and the metalin the mould condensed, This
plan would obviate all liability of the metal bécoming
chilled around the core S while pouring the metal inta
the mould-chamber ». Under this arrangement, a sut-

- The two sections D T being firmly clamped together
by means of the bail } and wedges I h, and then ad-
~Justed and secured firmly in place upon the bed-plate
A, the core S is depressed until its flange or tollower
d’ just enters the upper end of the chamber ». The

. plunger or follower g, being in an elevated poss fion, as
shown in fig. 1, melted steel is poured into the cham- |

P, and a tubular ingot, P?% and that 1L am enabled to

ber p, at its. upper end, until both chambers, » and r,
are thus filled, ornearly filled. The plungery¢ is then
brought down upon the surface of the metal in cham-
ber p, and great pressure applied to it. At the samne

time pressure is applied upon the surface of the metal

in the chamber ». =

After. compressing the.steel in this manner, the
plunger ¢ and core 8§ are, raised free from the moulds
and castings, the set-screws ¢ ¢ and bar I are released

from the sections D 1Y, and these sections removed

from the bed A. The castings being removed from

‘the moulds, the latter may be again contined together
and adjusted in place upon the bed A, for a repetition
~ of the operation. ‘ -

A

By constructing the mioulds as above deseribed, it
will be seen that 1 produce at one casting a solid ingot,

apply pressure @t both ends of the steel couvtined in the
mowld, | | | .. |

- As the object of my invention is to make a tubular
steel ingot, compressed and condensed, the chamnbers

» and s, and the parts acting in conjunction therewith,

may be omitted, and the steel poured directly into the
chamber . In thiv case, the core S should be rised

“around it and holding it fast.

e . . ' . . -f
ficient amount. of metal is poured into the chamber r

to torm an ingot, and a hole, n, is made, {0 allow of
the overflow of ziny surplus metal during the descent of
the core 5. If there is a surplus of inetal in the mould-
chamber », it will ran out” through the hole n until
the flange or follower d' on the core closes ‘this hole,
when the compression and condensation of the steel
will commence. | B o
Y'o reinove the condensed ingot, the bail F is 1o0s-
ened by driving out the wedges I, and, the two mould-
sections separated. . - |
b will here state that it is important to raise the
core S a short distance, as soon as possible after con- |
densing the steel, to prevent the latter from shrinking

1 do not desire to be understood uas making claim of
invention to cast-steel ingots in the manutacture of
seatnless tubing, which ingots are bored ount after they
are cast, and which are not compressed, as this is not
JIEW. | -

Having deseribed my invention; -

What 1 claim asnew, and desire to secure by Letters
Patent, is— | |

Forming a hollow ingot uuder pressure, as herein

~suficiently high, during the operation of pouring, to
allow the melted steel to run into said chamber », be-

deseribed, - .
| | JOHN BLAKE TARR.

neath the annulur Bange or follower @' |
in pracpice, the moulds may be made of cast-iron,
~of proper [hickness to insure-the strength requived to
resi<t the pressure to which they are subjected ; and

Withesses: .
R. T, CaMpBELL,
Hinw, SOoms e,
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