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" UNITED STATES PATENT OFFICE.

JOUN ITANSON AXD CHARLES HANSOYN, OF HUDDERSFIELD, ENGLAND, AS-
SIGNORS TO BENJAMIN TATHAM, JR., IENRY B. TATITAM, AND,GEORGE '

“N.FATHAM, OF PHILADELPHIA, PENNSYLV.eNIA.

IMPROVEMENT IN MAGHINERY FOR MAKING META

r

( .

LLIC PIPES.

Specification forming part of Letters Patent No. 2,00, dated March 29, 1841; Reissne No. 82, datc.d_
' : ) '-»Mm-c‘h{l-t, 1846, o ‘

To all whom it may concern: . :

Be it known that we, JOHN HANSON, of
Huddersfield, in the county of York, Eng-
land, leaden: pipe manufacturer, and CHARLES
HaNsoN, of the same place, watch-maker, be-

" ing respectively subjects of the Queen of Great
Britain, have invented certain new and use-
_ful Improvements in Machinery or Apparatus’
for Manufacturing Pipes and Tubes from Me-
tallic Substances; and we, the said JOAN HAN-
8ON and CHARLES HANSOX, dobereby declare
that the nature of our said invention and the
manner in which the same is to operate. are
particularly deseribed and ascertained inand
by the following description thereof, reference
being had to the drawings iereunto aunexed,
numbered, respectively, Sheet 1 and Sheet 2,

and to the letters and tigures marked there-’

on—that is to say:

Our invention consists in certain {mprove-

ments upon and additions to''the “wackinery
. used for manufacturing pipis and tabes from
lead or tin or any alloy of soft metals capable
of being forced by great pressure from ount of

a receiver tlirough or between apertures, dies,”

* and cores when in aset-orsolid state, set forth
in the specilication of a putent granted to

- 'Phomas Burr, of Shrewsbury, in Shropshire,

in England, dated the 11th day of April, 1820,
recited in the XRepertory of Arts, &e., Lon-

don, second series for 1822, volume 41, pages |

267, &c., and deseribed in the London Jour-
nal of Arts and Sciences, No. VI, for Novem-
ber, A. D. 1820, page 411, &ec. :

The apparatus described by Thomas Barr.

counsisted of a hollow ‘vessel, of iron or other
metal, made particularly strong, so as to be
able to sustain extreme pressare, and bored

sufliciently true for a piston to traverse easily |

within it. - This vessel was closed at one end
by the piston, and' it was also closed at. the
_other, excepting a small aperture ‘in the cen-
ter, into which was fitted a *‘ washer”’ ordie,
of steel or other metal, intended to detérmine
the external diameter of the pipe. The best
torm of this vessel is cylindrical, and it is

termed the ‘‘cylinder;’ but it might be of

variousshzpes. It was intended to contain
the lead or other metal to form the pipes.

The piston that fitted this cylinder was of;
about equal length, and when driven: hone
was intended. to. empty or" nearly empty the
cylinder of its contents. The core or man-
drel which determined the inner diameter of .

‘the pipe was a long eylindrical rod attached

by one end to the eenter of the fuce of the pis-
ton and passing through the center of the ap-
erture or die, leaving a space between them
for the formation of the pipe. The pressure
necessary to work the machine was obtained
from any mechaaism of sufficient force; buta
very powerful hydraulic préss was preferred,
and the piston was driven home into the eyl-.
inder by the power of the vam of the hydraulic |
press, to the top of which press the cylinder
was attached. Heat was applied to the cyl- .
inder before and at the time of using, where-

.by the apparatus worked more easily, from

causes which will hereinafter ‘sufficiently ap-
pear. The metal to. compose the intended
pipe was admitted into the cylinder in a fluid
state through the same aperture by which the

pipe afterward issued, - Upon the metal be-

coming set or solid the power of the press
was_exerted ‘against the piston, whereby it
would rise upward and drive cuf the metal .
through the washer or die having the long
core within it, continually advancing with and
before the piston, and thus forming the pipe.
The machinery and . its operation will be
better understood by reference to the patent . -
and to the publications mentioned, which are
well known among mechanics- and scientific. -
men.. But the defects of Thomas Burr’s plan,

' when reduced to practice, (especially in the

manufacture of pipes. of less than one and &
half inch in bore,) were found to be so great
as to prevent that plan from being brought
into common use. The long core in his ma-
chinery, being attaclied to the piston, is liable, -
in advancing with it, to warp and twist ont
of the straight line and out of center with the
die, from the difference of expansion and con- -
traction of the metal under different degrees of
temperature, and from’ the extreine pressure
required, and from other canscs which provent
or destroy the uniformity of the thickuess and
the centrality of the bore of the pipes or tubes,




‘Weo have found from experience that lead-and.

some of its alloys, when recently become set,

(or in'a condition just short of flnidity,) being
still under heat:and extreme pressure in a
close veasel, will reanite perfectly after.a sep-:

aration-of its parts, and *“heal,”’ a8 it were, by

the first intention, as completely as though it
had never been divided. We therefore con-
struct our machinery-ds follows, to wit:

- First. We employ a contrivance which may
. be called a ““ bridge,”’ a *‘ cross-bat,”’ a ‘‘ hold-

er,” or a *‘gnide-piece,” which is placed near

" tothe die oraperture at theend of the eylinder,

"'and formed in. various ways, as convenience

for the purpose of receiving and holding ashort
fixed core or of guiding the movablelong core,
as hereinafter described. - ‘This bridge is fixed
within and at the end of the cylinder, and at
a short distance from the die through which
the pipe issues. . It is so formed and arranged
as to allow the metal to pass through it and
to form around the core. Cemte
Secondly. 'We in genersl use a’ short fixed
or stationary core for determining the inner
diameter of the pipes or tubes, or the bore
thereof, in contradistinction to the long mov-
able core, as-described in thespecification of
Thomas Burr. This short core is attached to

‘the bridge ini any secure manner; or the bridge

and the core might be constructed in one piece

" might -suggest.  Instead of this short core,

however, we sometimes use the long movable.
core attached to the piston, resembling that
of Thowas Burr, and _in this case we employ

_ the bridge for the purpose of guiding thelong

'

“core and keeping it-central with the die, the

raid movable core traversing freely through
an aperture in the center of the bridge, which

-in this case operates as a guide-piece.

Thirdly. We form a chamber between the
‘bridge and the die, wherein the metal,after
passing the bridge, may reunite intoone mass,
having the eore in its center. -It'is the space
before the die.- The chamber may "be made
of any convenient form or size. In the ac-
‘companying drawings it _is exhibited some-
times cylindrical, as at K K, Figure 19,Sheet 1,
sometimes nearly square,as at K K, Figs. 7,9,
"10,and 11, Sheet 2, and sometimes conical, as
at X; Figs. 1, 20,-and 21, Sheet-1, and at Fig.
22, Sheet 2. This chamber may be a part of
the cylinderitself, or of the die, or even of the
bridge,or it may Ve formed by aseparatepiece
.or pieces securely fastened to the end of the
cylinder or otherwise. 'We prefer the latter
plan from the facility it gives of removirig and
changing the cores and dies, when required,
to make pipes of different sizes, and the

‘conical form may be preferable, as it may di-

-minish- the friction and require less press: | resting upon the usnal ram of the hydraulie:

ure.. The chamber shounld be larger inareaor
jn diameter than the aperture between the

. dieand the core,to facilitate the passage of the

metal and to admit of constriction 4t the die,
by which the metal is brought intq its proper

~form of pipe, it being the narrowest aperiure.
-The die we use is sabstantially the same as

i

that described by Thomas Barr under the ap-
steel or other metal, with a suitable aper-

pipe: : The particular form of the:die is not
material; but ‘it is essentially. different both
in shape and object from a mold.” Itisusually

be formed of several pieces, or be made a
part of others; or an aperture in the ‘end of
the cylinder itself might be vsed as a-die.
‘Various forms might be suggested. It is best,
though not essential, that the suiface inside

strength required to sustain the great press-
ure and  constriction ‘at thiz narrow passage.
“We use substantially the same cylinder and
piston as described by Thomas Burf. . "Weuse

“We use-the bridge. either as a guide-piece for:
his long core,or,in prefererice, we.employ the:
bridge asa holder for ourshort core. . - "
" The following four enumerated particalars
are matters of convenieénce, but are by ne
‘means essential to our apparatus: | .. .
_ First. We use an improved mode of adjust-
ing the die, by which we are enabled easily
and readily to bring the same central with the
core at any time in case it should be forced
-of its relative true position. .- S
.Secondly. Witha view to prevent the escape

“der, we sometimes use an improved construc-
tion -of the piston, by which its packing is
forced outward against the inside of the eyl-

piston against said packing. It will:be better
understood by referring to the drawings.

same object can be effected.

Thirdly. We reverse the arrangement of the
cylinder and piston by placing the piston above
and the cylinder below, instead of securing
the cylinder to the top of the hydraulic press.
as in Thomas Burr’s plan. In ouar method,
when .a_hydraulic press of that kind is used
in which thie power of the ram is exerted from:
above, we should attach the piston to the ram
and cauase it to be driven downward into the

great force; bowever; being required, we pre-
fer a hydraulic press of the opposite con-
struction, in which the ram is made to rise
perpendiocnlarly upward, and in this case we
secare the piston to the tap of the press and
place the cylinder béneath, upon the table or
platform, supportéd by a hollew pillar, with
an aperture for the passage of the pipe, all

press. ' Thus. when the ram ascends, the cyl-.
inder i8 made to rise and advance upon the
stationary . piston. (See Fig. 22, Sheet 2.)
In connection with this reversed arrangement,
we feed the eylinder through dn apérture in

the upper end or side opposite to the dics'and
directly under the piston when the dies and

‘pellation of a “washer.”” It should be of.

which forms the exterior of the pipe should -
‘be as short as possible consistently with the -

much the same heat and’the same pressare.:

out .

 of ithe.lead between the piston and the cylin--

There are also other methods by which the -

‘tire through it to form the exterior of the

constructed of a separate piece; but it. might.

“inder by the pressure of the face or end of the

cylinder; fixed stationary to receive it. . Very :
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piston are at the greatest distance apart, zs
shown at K, Fig. 19, Sheet 1, annexed. This
. apertureis immediately closed as it passesthe
. lower end of the piston. - By this means the
necessity of melting out the lead which ¢logs
the dies after each operation, and of filling
the cylinder through the dies themselves, or
through apertures wmade for this purpose in
the solid end of the cylinder, is obviated, such
apertures being injurious to the strength in a
part where strength is particnlarly wanted,
and said openings requiring, when so used, to
be stopped by means of plugs or screws. -By
this reversed arrangement, also, great faeility
in working the machinery is obtained. Oil
" or othier lubricating materials: may be easily
applied to the dies and cores or other parts:
sitndted at the bottom of the cylinder pre-

vious to pouring in a fresh charge of metal;

and, further, the pipes (instead of being forced
-upward and being received above the top of
the hydraulic press, as in Thomae¢ Burr’s plan)
" are caused to issue downward, and may be
. immediately wonnd upon reels, or may be re-
ceived in a long descending cooling-trough,
without requiring to be handled while warm
and liable to injury. , :
Fourthly, and lastly. Wearrange, combine,
and adapt our mechanism so as to make two
or more lengths of pipes at one and the'same
time and operation, and tor this™purpose we
provide two or more apertures furnished with
the requisite apparatus for the formation of
the pipes. .. o o
All these improvements will be befter un-
derstood by referring to the accompanying
drawings, which are sectional and detached
views of the cylinder and various parts, to
which we shall now refer. ’ :
. Fig. 1 on Sheet 1 is a vertical section of
the lower portion of a cylinder, with the pis-
ton shown therein, and alsoour improved con-
struetion and adaptation of a short core with
the die applied thereto. Fig. 2 is a horizon-
tal section of the cylinder,taken in the line a

b-in Fig. 1, or just above the bridge, core, and-

die. Fig. 3 is another similar partial section
" of the same, taken on the line ¢ d in Fig. 1, or
just below the bridge, for the purpose of show-
ing the die more clearly. Fig. 4 is a plan
view of the die detached, showing the situa-
tion of the core within the aperture. Fig. 5
is a detached side view of the short fixed core
and its cross-bar or bridge, and Fig. 6 is.a
plan view of thé same. S '
A A, Fig. 1, i8 a portion of the cylinder; B,
the piston, which is fixed or stationaryin the
_ 8trong top frame-work of the bydraulic press.
O is the piston face or end, (attached.to the
“body of the piston,) the various partsof which-
. are shown separate at Figs. 13t018, inclusive,
and will be described hereinafter. D is the
lower end or bottom of the cylinder, firmly:
attached thereto by bolts, and also to astrong
table or platform placed upona hollow pillar,
which stands upon the top of the usual ram of
the hydraulic press. (Thetableand partsbe-

low are shown at Fig. 22, Sheet 2.). E isthe
die, which is fitted into the bottom of the cyl-
inder in a recess or cup, asshowninthedraw-
ings. F F are adjusting-screws forsetting or

regulating the situation of the die as regards .
- the core.

" @G, Fig. 19,’and Figs. 2and 3, is a
thin steel plate fitted into the recess in the -
bottom of ‘the ‘cylinder, merely for the pur-
posé of preventing the metal from being driven
between the édges of the die and the recess, -
or- to the adjusting -screws, the threads. of
which mightotherwise become clogged. Itis
.exhibited in several® of the drawings, thus .

leaving the chamber between the bridge and
the die of a cylindrieal form. Itis, however,

'not essential, since the chamber may be of

any convenient form, and, in fact, the plate

| G and the ring 7 (hereinafter described) may

both be dispensed with altogether; but,as. a
substitute for the plate G, we prefer the steel
ring Z, which makes the chamber conical, and

is employed and exhibited in Figs. 1 and 20,

Sheet 1.. Thediameter of theapertare through
the steel ring Z is greatest at the edge orside
next to the bridge, and, diminishing down-
ward, it is smallest at the end next tothe die,
the aperture being tuus of the form of an in-
verted cone; but-we have sometimes made it
cylindrieal. Lo o
‘Fig. 20 is a view of a section of the ring Z.
Pig. 21 is a sectional representation (on an-
other scale) of the chamber X as formed by
the ring Z, with the die E below and the bridge .
I above it. When fitted in their places in the -
bottom of the cylinder, as exhibited in Figs.
1 and 21, the steel ring rests.upon the die E,
protects the adjusting-screws F F by inter-
position, and forms asupport for the bridge I.
- In Figs. 1, 2, 5, 6, 19, and 21 the bridge is
shown by the letter I and the short fixed core
by the letter H, where used. R
K, Figs. 1 and 19, shows the situation of
the aperture in the upper ‘part of the eylin-
der, or side:or end opposite to the dies,
through - which ' the eylinder is filled with
melted metal,and which is immediately closed

by the passage af the piston end. . This is

more couvenient than to withdrawthe piston.
Fig. 7, Sheet 2, is another vertical section
of the lower part of a cylinder, showing a

-novel adaptation of our mechanism for mak-

ing four different lengths of pipes at one and
the same time. Fig. 8 i8 a partial sectional
planview of the same, taken in the lineg 4, -
Fig. 7. Tig.9is a horizountal section or plan
view_taken at the line e f, the plate H being
removed. Fig. 10 is another horizontal sec-
tion taken through the dies and cores in the
line « b inFig. 7. Fig, 11i8 a plan view of the
bottom of the cylinder, the dies and cores be-
ing removed to show its construction. Fig. 12
is a side view of one of the cores detached. -
In- Figs. 7, 9, 10, and 11, Sheet 2, A, A is -
the cylinder; B B, the:bottom of the 8ame, C
C. are the dies, the cores and apertures of

which are in these instances placed in a hori-

zontal position. D D are the screws for prop-
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erly adjusting the horizontal sitnation ot the
- dies a8 regards the cores, and E E are wedges
- for adjusting the vertical position of the dies
to the cores. F F are the cores or mandrels

fixed into or forming part of stocks or pieces
. of metal G G, wliich are mortised into one an-.

other, and also into the bottom of the cylin-

der, as shown in the drawings. ' The arrows
indicate the course of the metal as it passes
out of the cylinderin the form of pipes,which
is shown by & red tint, as in the other fignres.
H is the thin steel plate, (here used instead
of the steel ring,) having. four apertures
formed in it cqrresponding with the wells or
. recesses formed in the bottom of thecylinder,
which steel plate is placed on the top of the
dies to prevent the access of metal to the ad-
_justing-screws, and 1 Lare other plates placed
_in front of the dies for the same purpose and
.to prevent its access to the wedges. The bot-
tom of the eylinder has four wells or cham-

bers; K K, formed in it, as shown more par--

_ticalarly in Fig. 11, t¢ allow of the passage of
‘the pipe-metal to thedifferent dies and cores.
. Fig. 13, Sheet 1, is a representation of the
.end of the piston upon our improved construc-
‘tion. Fig, 14 i8 asimilar representation with
" the parts detached. (Shown separate at Figs.
15, 16, 17, and 18.) . a'is the body of the pis-
ton. b&is the lower end or face of th(zipi;wn,
attached to the body by the pin c. . d {8 the
upper part of the piston. “Between the-in-
clined or conical-shaped sides of the parts d
and b is' placed the ring e, (shown detached
in plan in Fig. 17 and in section at Fig. 18,)
.and being cut, consequently it will be obliged
to expand and kKeep the piston tightly packed
with the eylinder under great pressure, and
thereby prevent the escape of the metal. The
- piston-face is attached to the body a by means
_of a pin, h, passed throngh it, or in any other
convenient manner. . o 0 S
Fig. 19 is a vertical section of acylinderand
piston, showing the adaptation of the guide-
piece or bridge, through which the long core
attached to the piston passes for the purpose of

" - keeping it central with thedie. A A isthecyl-.

inder. B'is the piston:body; C, the face or end
. of the piston; D, the bottom of the cylinder; E,

the die. - G is the thinsteel plate. (Hereex-.

hibited instead of the steel ring that in Figs. 1
- and 21 makes the chamber conical in form.)
" F, the adjusting-screws. H is the long core
attached to the piston C, and traveling with
"~ jt, passing freely through the:guide-piece or
bridge I I, which has a hole properly bored
" through ‘it for this purpose, eonsequently
keeping the core at all times steady and cen-
tral with the die. - X is the aperture for sup-
plying the cylinder with melted metal. :
- Fig. 22, Sheet 2, exhibits the reversed ar-
rangement of the cylinder A and the piston
+B. L L is the table; M, the top of the hy-
~dranlic press. N i8 the hollow pillar stand-
ing upon the ram. R )
_The operation of making pipes or tubes is

a8 follows: The eylinder sheuld- be warmed,

as mentioned by Thomas Burr; by any con-
venient means, a8 well for the purpose of mak-

-ing-the apparatus work more easily as to pre-

serve the pipe-metal within at a uniform tem-
perature throughout its mass, and thus to per-
mit it to set equably. When a die, bridge, and
core of the required dianfeter bave been ap-
plied to the cylinder and properly adjusted,
the cylinder and other parts being lowered,

charge of lead or other metal in & finid state

_is admitted through the aperture K, Figs. 19

and 1, at the side, or at the end of the-eylin- .

der opposite to the die apd immediately under

the piston, and as soon as this metal is set
the hydraulic press is put-in action, and as
the ram, hollow pillar, table, and cylinder,
with its appurtenances, rise upward the feed-
ing -aperture is-first closed by the stationary
piston, and ‘when this is effected the metal is
forced, in the direction of the arrows in Fig.

-1, between the arms or apertures of the bridge
"I'through the chamber, and through thespace
| between the die and the core below it, being:

caused by the extreme pressure and constrie. -
tion to reunite perfectly aronnd the core in

its passage, and leaving the machinery in the

form of pipes or tubes. .The pipé may be re-
ceived in a long descending cooling-trough, or
may be immediately wound upon reels as fast
as it is discharged from the machinery. o

The pipe-metal is represented in the draw-
ings by a tint of red evlor. Co

We wieh it to be understood that we do not
confine ourselves to the mode of operation
herein described, by making the eylinder rise -
with the hydraulic ram and other- parts and
keeping the piston stationary, as the same ef-
fects will take place when the cylinder is sta-
tionary and the power of the ram is applied
to the top of the piston to cause it to descend
into the cylinder; and our improvements

| might also be applied to a cylinder and press -

fitted up in other respects upon Thomas Burr’s
plan, whereby the pipe is received over the
top of the machinery, although at some dis-
advantage; or the press might belaid horizon-
zontally or otherwise. Neither do we confine
ourselves to .making .the bridge which holds
or-guides either the short or the loeng :ores
with four arms only, since it might be made -
of various constriuctions, with-one, two,- or -
three or more arms or apertures; or it might

_be a circular plate with holes through .it; or

it might be constructed as a projection at or
near the bottom of the ecylinder, with one

' large aperture nearly surrounding it, and thus

hold the core in a horizontal direction, if de-
sired, so as-to discharge the pipes ldterally
or otherwise, all which and other variations
will readily suggest themselves to any prac-
tical engineer, without departing from the
substantial originality of our invention, the

remarkable feature of which is that soft met-

als, where in a set state, being yet under heat,
can be made by extreme pressure to reunite
perfectly around a core after a separation, and -
thus be formed into strong pipes or tubes.
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Pipes thus made are found to possess great
solidity and unusual strength, and a fine uni-
formity of thicknessand accuracy of bore js ar-
rived at, such as, it isbelieved,has never before:
been attained by any other machinery. The
essential difference in the character of this
pipe which distinguishes it (as well as that
contemplated by Thomas Burr) from all oth-
ers heretofore known or attempted is that it
i8 ‘wrought under heat by pressure and con-
striction from set inetal, and that it is not-a
casting formed in a-mold. N

@ do not claim as our ‘invention -and im-
provement any of the parts of the above-de-.
scribed machinery independently of their ar-
rangement and combination above set forth,

hat we claim as our invention, and desire
 tosecure by Letters Patent, is—

The combination of the following parts
above described—te wit, the core and bridge
or guide-piece—with the cylinder, the piston,

the chamber, and the die, when used-to form -

pipes of metal nnder heat and pressure in the
manner set forth, or in any cther mannersub-
stantially the same.

JOHN HANSON.
CHARLES HANSON.

‘Witnesses to the signing by the said John
Hanson and Charles Hanson: :
ALBERT Davy,
. Consul U. 8. 4.
- WILLIAM NORTH,

" Clerk to Payne, Eddison & Ford, Solicitors,

. Leeds,




