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UNITED STATES

PaTENT OFFICE.

HARRY J. BA‘ILEY, OF PITTSBURG, PENNSYLVANIA, .

IMPROVED MACHINE FOR MAKING TIN-LINED LEAD PIPE.

Specification forming part ot Letters Patent No. 91,815, dated June 29, 1569,

To all whom it may concern:. o

Be it known that I, IIARRY J. BAILEY, of
the city of Pittsburg, in the county of Alle-
gheny and State of Penunsylvania, have in-
vented a new and useful Improvement in Ma-
chines for Making Tin-Lined Lead Pipe; and I
do hereby declare the following to be a full,
clear, and exact description thereof, reference
beinghad to the accompanying drawing, mak-
ing a part of this specification, which is a ver-
tical section of my improved machine as formed
by a plane passing through its axis or cen-
tral line of motiopn, the particular position of
the devices shown being that which they oec-
capy when the compound lead and tin ingot
" is about half pressed out,

My inventionrelates to that classof 1nachines
formakingtin-lined lead pipe in which a.double
core is used for making the compound lead and
tin ingot, one core being an extension of the
other; and the nature of it consists in so com-
bining such double core with a single hydrau-
lic press as that, in connection with an ingot-
cylinder, plunger, and dies, such combination
will perform the functions heretofore performed
by the use of a double hydraulic press.

To enable otbers skilled-in the art to make
and use my invention, I will proceed todescribe
its construction and mode of operation.

A is the hydraulie eylinder, having a eylin-
drical cavity, A’. By the upright B’ or other
suitable frame-work this is conneeted with the
. top or cross plate, B.  In the cavity A’ is op-
erated a close-fitting piston, C, the joints be-
tween the two beiug closed by a collar, ¢, se-
cured to the eylinder A, and any suitable pack-
ing, ¢/. The vertical depth of the cavity A’ and
the length of the piston C are snch as to per-
mit of the motions hereinafter to be described.

Through holes of the propersize in the eylin-

der A and piston C (such holes being in the,

central line of motion of the latter) I pass the
double core ¢ ' or a core-stem, a’, with a main
orlarge core, @, screwed into its upperend, and
a smaller core, o/, into the upper end of that,
and all in the same axial line.

To the upper end of the piston C is attached
by bolts 4’ an ingot-cylinder, DD, an anuular
collar-block, d, being interposed between the
two as a carrier for the annular removable col-
lar e, such collar being adjusted and held in
place by set-screws ¢/. The collar-block dand
collare form the bottom of the ingot-eylinder D.

To the top plate, B/, is attached in any suit-
able way the cylindrical hollow die-holder b, so
made and arranged that its lower end shall
work closely in the cavity of theingot-cylinder
D. There is an apertare, 0, in the top plate,
B/, right over the cavity of the die-holder b.
In the lower mouth of the cavity of the die-
holder b is set and adjusted by set-screws a
removable annular die, ¢, which die forms the
outer face of the pipe and should be of the di-
aweter required for that purpose. The inside
diameter of the collar ¢ is the same as the out-
side dliameter of the core @, which plays through
it. The double core a a’,ingot-cylinder D, and
die-holder b are arranged with a commonaxial
line, and so that they may play into each other,
in the manner presently to be desecribed.

To force water into the cavity A’ so as to
operate the piston, I use pipes leading from
a force-pump, the one, £, above the head ¢ of
the piston C and the other below, so as by
foreing water in to raise or lower the piston O
at pleasure. By keys g and ¢, which pass
through key-holesin the corea a”, Thold it to
any desired point of adjustment.

To the bottom of the cylinder A, I attach a
hollow core-bloék, &, and in such position that
the core-stem a'/, passing through the bottom
of the cylinder, shall also play closely through
the hollow cavity of this core-block £ A
mortise is made through this core-block % to
admit of the insertion of a key, g’, which also
passes through a key-hole in the core-stem a’/
or the extended core a, the object being to key
or fasten at certain times during the operation
of the machine the cores to the cylinder,soas
to raise or lower the piston without moving
the cores. 1In like manner the collar-block 4
is mortised so as to admit a key, g, whi¢h also
passes throngh a key-hole in the core a, the
object being to key the cores to the piston so
that tlie two mayberaisedorlowered together.

The operation of my machine is as follows:
The piston-head ¢’ being near the bottom of
the cavity A’, the cores a «’ are to be adjusted
till the larger core ¢ occupies the axial line of
the ingot-cylinder D to its .top, and is keyed
there by the key g passing through it and
through the collar-block . The upper end of

the ingot eylinder D will then be opened. Into
it I pour a charge of molten lead, filling the
cavity of the cylinder D around the corea. A
part of ‘this lead ingotf not yet pressed out is




shown at ». As soon as thislead is fairly hard-
ened or ‘“set” I remove the key g, pass it
through a key-hole in the stem-block 4 and the
lower end of the stem «/, as at ¢/, in such way
as to prevent the cores f'rom being raised when
thepiston Cgoesup. By forcing waterthrough
the pipe f7, 1 then raise the piston C,and along
with it the ingot-cylinder D aund the lead part
m of the ingot,until the cores a a’ come to the
position shown in the drawing, the upper end
of the larger core being even with the upper
face of the collar-block d, and the smaller core
.a' being in the axial line of the cavity thus
left in the lead part m of the'ingot., A charge
of molten tin is then poured into the cavity
between the smaller core ' and the lead m,
which solidifies and forms the tin part of the
compound ingot, as shown-at n. The smaller
core ¢/, it will be observed, should be of the
size desired for the inside of the pipe to be
made. The key ¢’ is then removed and re-
placed, as at ¢, as shown in the drawing, Wa-
-ter is again forced in under the piston C, and
the upper end of the compound ingot m » is
brought against the lower end of the die-hold-
er b, the cores moving upward along with the
piston C. The pressure being continued, the
lead and tin m n are forced out at the same
time through an annular cavity between the
smaller core &’ and the die i." The two metals
are united by the pressure, so as to form a tin-
lined lead pipe,-l, which passes off over the
top of the.core a’ throngh the aperture o and
is coiled in proper eondition for market. When
the charge hasall ornearly all been pressed out
Ireversethemotion of the piston C,mold D,and
cores a a', by which the core a’is strlpped clear
of the pipe.and fragment of the charge above,

and I lower away by forcing water into the

cavity A’ above the piston-head ¢ until the
upper end of the ingot-mold D is clear of the
tower end of the die-holder . I then remove
the key from g to g’ys0 as to hold the cores fix-
edly in position, and lower the piston a dis-
tance about equal to the vertical depth -of the
cavity of the mold D till the larger part a of
the core occupies the axial line of the cavity
of the.mold. I then turn into the ingot-mold
D a new charge of lead. As soon as it is set
I elevate the plston C till the small core o
comes in the axisof the cavity inside the lead
part of the ingot. The charge of molten tin is
then poured in as Lefore. - Agam shifting the
key s, I force the compounnd ingot so cast up
against the fragment of the old ingot which
remains attached to the die-holder b and ap-
ply sufficient pressure to continue the exuda-
tion of the combined wmetals, whereby also a
perfect unionis effected Letween the successive
ingots and a continuous pipe,l, is produced.
By using a core-stem, «’,.1 am enabled to
use cores ¢ @’ of d:ftcreut absolute as well as
different relative sizes, so as to make pipe of
different sizes, and also pipe of lead and tin
of different relative thickness. The larger the

small core o’ is made the greater will be the
inside diameter of the pipe I, and the greater

the difference in diameter between the two
cores a @’ the thicker will be the tin part » of
the compound ingot, and vice versa. It will
also be observed that the collar is removable,
so that a collar may be substituted having an

apertare corresponding in size to the lql‘ger
core a, which plays through it. Also, the die ¢
is removable, so that any other sized die may
be inserted in order to make the pipe I of my
required outside diameter.

1 do not limit myself to the use of keys g ¢’
for securing the cores, as set-serews or other
equivalent wmechanical devies may be substi-
tuted therefor; nor is it material to what part
of the devices described the cores are keyed
or otherwise fastened, provided thatswhen they
are to move with the piston up or down they
be attached to the piston or to some part that
moves with it, and also provided that when
they are to be stationary during the time the -
piston moves they be fastened to some fixed
part or otherwise held from moving. The or-
derof the motions in lowering after one ingod
is pressed out into.a pipe and until another is
ready to be pressed need not be rigidly ad-
hered to, provided only that when the casting
or pouring of the metals is done the cores and
ingot-mold be in the proper relative positions.
Also, in bringing the larger core e into the cav-
ity of the mold D it is better to have it so ad-
justed that the key-holes in the core « shall,
when the casting is being done, be above or
below the mold D. Thi is I effect Ly maling the
distance between the key-holes greater than
the length of the mold D, Then when the core
is up the upper key-hole will be above the ap-
per end of the mold D, and when down both
will be below.

The advantages 1 claim over similar ma-
clkines heretofore constructed are cheapness,
simplicity, and ease of operation.

T am aware that it is not new to make tin-
lined lead pipe Ly causing the two metals to
exude throngh a die and over a core; also, that
hydraulic cylinders and piston or plunger have
been used in such process; also, that a double
core, the smaller being an extension of the -
larger, in connection with a double hydraulic
press, is not new; but

‘What I claim as my mveuhon,(md desire to
secure by Letters Patent, is—
~ 1..An adjustable double core, ¢ «/, with or
without a stem, a’/, arranged in and along the
axial line of the nmchlm, subsmntm]]v asand
for the uses set forth.

2. The eylinder A, piston C, ingot-mold D,
and double core « a’, with or without a stem,
a’, in combination with keysy ¢, or the me-:
chanical equivalents thereof, all ar ranged and
operated substantially in the manner and for
the pnrposes set forth.

In testimony whereof I, the said HARRY J.
BAILEY, have hereunto set my hand.

HARRY J. BAILEY.

Witnesses: .
JOHN GLENN,

G. H, CHRISTY.




