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_Speéiﬁca.tiqn forming part of Leiters Patent No. 6,568, dated July 3, 1849,

To all whom it may concern:
engineer, and DAVID SMITH, lead-pipe manu-
facturer; both of the city of New York, have
invented and made certain new and useful im:
‘provemernts in the means of manufacturing
lad pipe from a slug of metal inelosed or cast
in a cell, and compressed upon a mandrel in
lateral directions, so that the ‘pressure around
is concentrated in-the center on the materia],
and forcesthat portion of Tead to rise between

‘parts that give the materialthe required form -

while issuing from the cell by a new arrange-
ment of ‘mechanicil means, operated -on by
or any ‘other competent

a hydraulic  press

power.. That the gencral arrangement of me- :

chanical parts hereinafter described, though.
originally intended by us. for making lead
pipe, may be applied te other uses, and give
other forms to other ductile metals, or giveother
forms to other substances, either through local

variations of the parts that. give.the required

form to the material, or by mechanical vari-
ations -of the means employed through which
the power operates onthe forming parts, these
effects being produced by means substantially
the same as those we ‘use, and describe herein-
after as ourinvention and Improvements, and
for which improvements we seek Letters Pat-

ent of the United States.. "T'hat one of the ori e-
inal modes of making lead or other Dipe wasby

- drawing the material through a'dicor hole over -

a mandrel or eore. That other modes of com-
pressing slugs or-ingots by hydraulic pressure

now.inuse effect the forming pipe by compress-

. > =N .« .
‘Ing a mass of hot and half-solid metal endwisg,
which mass is separated to pass on each side of

the bridge by which the mandrel is held, and -

has to.weld or reunite beyond this point, thus
risking an imperfecitly adhesive seam length-

" wise of the pipe.” Another mode provides for.

compressing the metal into pipe, which is
foreced out through or behind the compressing-

ram or follower, and in nearly all-such cases
a considerable portion of the slug or ingot of”

metal is left in the chamber. of compression.
" That our improvements differ with all forego-
ing modes by casting the metal round a core
or mandrel of any proper size in the center of
a‘cell, which cell may he of - almost any form;
but it is believed asquare, as deseribed and
‘shown hereinafter,will be preferable. The met-
alisthen seenrely covered bya movable platen

. operating on the. material.

. ~ | having a die or hole round the upper end ot
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point of the core or mandrel, of a size togive
the pipe any proper thickness round the bore
formed by the core or mandrel, and a compe-

- tent-lateral compressi_on‘forces‘the metal tois-

sue through the die round the core or mandrel
with the required size of bore and thickness
of pipe. - T

The general means of effecting these objects
aré fully and substantially sét forth and shown
in the following description, referring to the
accompanying drawings, wlerein—

- Figure 1-is a full elevation of a complete
machine for making lead pipe,when ready for
: Fig. 2 is a sec:
tional elevation of the lower portion of Fig. 1,
showing the machine as it would appear if di-

.vided at the line 1 1 of Figs, 3, 4, and 5, but
-below the line-C D, Fig. 1. TRig.
.of the machine at- and below the line A B of
‘Figs! 1 and 2, showing the relative positions

3 is a plan-

of the foot-plate, lower and pressing- platen,

-and the position of the pressing-wedges. Fig.:

4 is & plan of the parts at, around, and below )
the line C D, but above the line A B, Figs. 1 °
and 2, and shows the form of the press-car--
riage with the relative positions of the press-
ing-wedges, and forms of the lateral pressing-
blocks with the cell for the slug or ingot, and
the, mandrel or.core, to form the bore of the

- pipe, shown aswhen-ready to commence work

and form the pipe. TFig. 5is a plan of the
press-blocks  shown in Fig. 4, but represented
as in the positions they assume when closed in
after forming one length of pipe from the slug

.or ingot of inetal.. Fig. 6 isa sectional eleva-

tion of .the parts above the line ¢ D, Figs. 1
and 2, taken in the Jine 12 12 of Figs. 4 and 7,
or nearly at an angle of forty-five degrees with
the Figs. 1and 2. Fig. 7isa plan of the parts

at-and below the line B F, Figs. 1 and 6, show-
-ing the.form .of the covering, holding, and -
_opening platen, the position for the core and

die to formi the bore and thickness of the pipe,
and the working-joints and sercws of the tog-
gle-arms that govern the daction of this platen,

“and the same letters and numbers and other

marks of reference apply- to the like parts in
all the several figures. - o '

In these figureés, G is a hydraulie-press cyl-
inder, benecath the foot-plateT1, which plate is
connected by tie-rods'a @ to the'head-plate L.
In, the- eylinder G is the vam 2. the. top. of
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which takes a metal ‘block, ¢, beneath ‘the
bressing-platen I. - On' thig platen I are rour
vertical wedges, d @ d d. Theseare ‘shown in
Figs. 1, 2, 8,4, :and 7 as formed with putsides
vertically parallel to.the axis of the machine,

and from theirupperends downward increas-
 ing their ‘thickness inwtrd in the-line: of an .

arc of a.cirgle, which increase -of thickness is
shown -as in the proportion of three -at the
bottom to oné at the top inalenigth.of twelve;
. but we do not mean to confine ourselves to
these proportions,nor to the form of the inner
faces of. these. wedges, as we intend to . iise
wedges of either two straight lines diverging
toward the bottom, or ‘to use a straight outer
face and a parabolically-curved: inner face, in
any case having in view the obtaining the
Smallest compressive motion ‘and greatest.
power at starting the machinery, and increas:
ing the rate of the compressing action as the
lower parts of. the wedges ecome up to- act on
the reduced and smaller quantity of metal or
other material under compression; by giving
the lower and larger ends of the wedges such
an increase of thickness as is found practically
-best for this purpose,according to the density
-or duetility of the material operated on. . -
X is a fixed press carriage-block,secured-in

‘place on the tie-rods ¢ a by collars 2 and nuts’

3,(see Figs. 14nd2,)and having at f £ £ f ver-
.tical flanges serving as holders and guides at

the back of the wedges d d dd, that come-

through the block K. Between the returns

of cach two flanges s are continued other

guide:flanges, ¢ ¢ ¢ e, standing on the block K

atanangleof forty-five degrees with the flanges .
f. Eachofthese flanges ¢ hasa-tongue or pro-.

jection, 4, and through'each flange eand tongue
4 are two er more serew-bolts, 5, the points of
which take a slide-cap, 6, that stands against
one face.of each of the laferal press-blocks ¢ ¢
‘9 9- Between each wedge 17 and press-block
¢i8 an intermediate knuckle-block, 7, formed
sectionally as seen in Fig. 2, so that it ac-
commodatesitselfto the variations of the verti-
cal angle formed on the face. of cach wedge d
as that rises, and a flange at each end of each

block 7 takes a notch in the figs of each press-
block g, so that the knuckle-block and press-
At the.

block g move regularly together.
angle of the same face; and nextthe face of the
next block, each pressing-block g is fitted
with a returned guide-hook, 13,
into a returned groove, 14, in the face of each
wedge d, which groove is cut out of the perpen-
dicular with the top to the right, as "seen in

Tig. 2, so that though the wedges d each as.

cend perpendicularly and all at the same time,
the press-blocks ¢ are each forced ‘in’ a eom-
pound direetion, both sidewise and laterally,
or inward toward the center of the machine,
in such a manner that the inner angle of edach

block g travels toward the center at an angle

of forty-five degrees with the face of the press-
ing-wedge, when four wedges and blocks are
used,as shown and described herein sbutit will
be readily understood that the number of these

Aforty-five degrees

that takes|handed and lefs-handed serews 11- 11,

 wedges and blocks may be varied to suit any '
‘givenuse, andthatag thenumberis is varied the.
‘liné"of the angle in which each block travels

will be varied correspondingly with the num- -
ber of wedges and blocks, . For instance,three-

' blocks will travel at an angle of thirty degiees

‘with the faces of -the three: wedges, and this
Iumber may . sometimes be. used advanta-
geously, as this angle slides easy. against con-
siderable resistance, but does not come up to

- the medium or halance, of effect’ between re-

and power that the angle of
obtains, while, on the .con-
{rary,if & more rapid movement is admissible,
five blocks moving at an angle of fifty-four de- .
grees, with the faces of the five wedges or six
blocks moving at an angle of sixty degrees with
the faces of six wedges, may be employed; but
eight blocks, moving at an an gle of sixty-seven
degrees thirty minutes with the faces of eight
wedges, would probably be of very small use-

sistance, friction,

. ful efféct, and we state these numbers, angles,

and effects, as we intend to use any number of .
wedges or -analogous means to give. lateral
¢ompression. on blocks moving laterally that
may be most available for anygiven purpose.
. Between the four lateral -and central press-
ing.-blocks ¢ last described 18 the cell 15
shown in Figs. 2 and 4 as open and ready for
Yeceiving fluid metal cast in round the core or
mandrel ¢ in its center; and in Fig. 5 the cell is
shown as nearly closed after.compressing the -

‘slug. Above the cell 15 isthe covering, hold-

ing, and opening platen h, (see Figs. 1, 2, 6,
and 7,) the use of which is to close the cell 15
after the metal is poured in to form the slug,
andto hold the lateral press-blocks 99, 80 as
to prevent their rising and yet - permit their
lateral movement. In the center of the lower
face of the platen % is a die, 17, made ag seen
sectionally in Figs. 2 and 6, operating round
the core or mandrel 0, to give the pipe the re:
quired thickness round the bore, ‘Upon the
platen % are two knuckle-joing Dieces, 8 8, re-
ceiving the lower ends of a bair of toggle-joint
arms, ¢ ¢, the upper arms,'% %, of which are
Jjointed at 9'9 to the head-block L. The in-
termediate joints of these toggle-arms are made
double, as shown at 10. 10, and the ends of the

‘Thtermeliate Joint-pieces are made to project:

so:that each joint-piece 10 forms a nutateach
side ofthe joint, to pass the threads of right-
The:
shafts of these screws. ‘pass through pair of
sliding guide-grommets, 16.16, on two of the
tie-rods a @, and have mounted on one end of
each 4 matching tooth-wheel, 7 7, working to-
gether to move the screws 11 11 at the same
speed. in or. out;and as this operation pro-
ceeds the guide-grommets 16 slide up or down,
the use of these being merely to steady the
ends of the screws, as these are necessarily
placed on each side the tie-rods, to leave room
for the ascent of.the wedges d d; and on one -

shaft 11 is a small fly-wheel, m, with a crank-
or this wheel m may be a drum con-
power in any convenient manner,

handle, #,
nected to
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By turmng the serews 1111 inward; the cover- | 19, at their outer ends, and a joint, 20, on the

platen 2 is lifted,to allow of pouring the melted
and fluid lead into the cell 15, in which the
metal isskimmed, asusual to takeoff dirt and
oxidation, and before the metal is set- the
cover-platen % is let down by screwing the
screws 11 11 outward. - This both closes the
" top of the cell 15 and holds down the press-

" ing-blocks ¢ g, as before referred to and de-
scribed. ‘When thus ready,the hydraulic press
. or other fit power is to be putinaction to raise
the wedges d d. These rise past the backs of
the knuckle-blocks 7 and press-blocks gg, and
force them inward, the edge of each block slid-
ing on the face of the next as they are guided
by the hook 13 in the groove 14, The angles
and faces of the blocks are kept together by
the screws 5 and caps 6, and the ‘increase in
the thickness of the wedoes d d forces all these
press-blocks g inward, as before described,

" and the fluid-lead held within them com.

" mences to rise, and the ascending part first’

fills the die 17 round the mandrel, The motion

of the press or power is then suspended until

the metal is just solid, and the press orpower
. then 1ecommencing, the metal issues through

‘the die 17 in the form . of a pipe,and ascends-

- between: the screws and toggle-joints, and is

" led out of a hole in the center of the head-:

block L, (See Flg 6.) As the pipe issues,
the metal within decreasing in resistance in

proportion to the decrease of quantity, the |

curved faces of the wedges d d force the press-
ing-block ¢ inward at a rate increasing in

speed ag- the compressed metal diminighes in |-
quantity and resistance, the knuckle-blocks 7-
accommodating themselves to the faces of the.

. wedges, and this operation proceeds until the
press-blocks, closing on.fhe center, have left
a-very small quantltv of material ‘round the
mandrel. One important difference between

" this and former machinery for such orsimilar
purposes is, that the compressing action being

"alike on all-the sides of the cell 15, the press-

ureisconcentrated round the eore. Thisbeing .

slightly conical, assists the metal in sliding or

sheathing off, and the ultimate effective press-

-ure is denoted swhen that on one side is mul:
tiplied by the whole number of press-blocks g
in inotion, insteadof being limited to the same

amount-of pressure actmg on the surface of’

one part, as in former machines for this or
similar uses.

It will be readlly seen- that -the pressing-
blocks g g may be forced inward by the di-
rect action of hydraulic presses acting in the
same line with the blocks; or that radial rods
18, Fig. 8, having each an’ lmmovable plvot

ipner endsto the corresponding press- block g
with the body of the machine forced into a
limited rotation on the centerin the direction
of the arrows; or lateral toggle-joints, cams,
or eccentfics may either of them be used to
give the press-blocks ¢ ¢ a simultaneous lat-
eml and uniform movement, compressing the

-material they operate on toward the center of
_the machine without any substantial depart-

ure from the arrangement we have herein de-
scribed and shown as our mvenmon, the es-
sential elements of which consist in the oper-
ating, from any plurality of points of motion,
to produce a simultaneously - acting lateral

‘compression on any plurality of surfaces of

any given substance, and to force the sub-
stance, under this treatment, to assume any
required form which the machine and power
are competent to produce; and we consider
this invention as essentially differing from all
others for similar purposes, because all such
others, as far as we know, operate by apply-

-ing the power from one or two points-only in

a direct line upon one or two surfaces only,

instead of applying the power so that it shall

be eoncentrated on the center of the material,
and that the same maximum’ effect. shall be

-prodluced and operate on éach of several sus-

faces and at the same 1nstant of time and pro-
gress. .

‘What ‘we élaim.as-.new and of our own in-
ventlon, and desire to secure by Letters Pat:
ent of the United States, is—

The application of a plurality of pressing-
blocks, g g, which, with- the exception of the

bottom and top, inclose on 'all sides the mate-

rial to be acted on, and which blocks are so.

:constructed as to allow of their lateral com-

pressing action when moved in the compound

‘direction herein described by a like numbe1
‘of wedges, d d, or with any analogous or equiva-

lent  device, through which any competent

-power can act to force the blocks ¢ with a si-

multaneous compound and centripetal motion
that concentrates the pr essure on a plurality
of surfaces of material to givé the material a
required form or degree of- ‘pressure, substan-
tially as deseribed and shown.

In witness whereof we have hereunto sub-
scribed our names, in the city of New York,
this 16th day of April, 1849, .

JAMES E. SERRELL.
DAVID SMITH.

Witnesses:
W. SERRELL,
LEMUEL W..SERRELL.




