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UNITED STATES

PATENT OFFICE.

THOMAS F. ROWLAND, OF GREEN POINT, BROOKLYN , NEW YORK.

IMPROVEMENT IN MACHINES

Specification forming part of Letters Patent No.

FOR FORMING IRON VESSELS.

206,486, dated July 30, 1878; application filed

October 10, 1877.

To all whom it may concern: ] R

Be it known that I, THoMAS F. ROWLAND,
of Green Point, city of Brooklyn, and State of
New York, have invented a new and useful
Improvement in Machines for Forming Iron
Vessels, of which the following is a full, true,
and exact description, reference being had to
the accompanying drawings. :

My invention has for its object the forming
of hollow vessels, especially those composed
of iron; and it consists, generally, of ahydrau-
lic press operating by means of dies to form
the vessels into the shapes desired.

It is especially applicable to the formation
of vessels similar to those previously patented
tome on the 30th day of May,1876, No. 178,193;
but it is equally useful in forming other ves-
sels of a similar nature. _

My process consists, generally, in taking a
sheet of metal of the proper size and shape,
and by successive steps forcing or compress-
ing it into the shape desired; and my appa-
ratus is designed toaccomplish this more read-
ily and with a less expense of time, labor, and
material than has heretofore been done.

In my invention I use two pressés acting
against one another, or, under certain circum-
stances, acting together, and the sheet of metal,
placed between male and female dies, is, by
means of the force exerted Ly these hydraulic
presses, forced into the desired shape. - -

The object which I have in view in this ap-
paratus and the processes herein deseribed is
to form rapidly and surely a hollow vessel of
wrought-iron, and to be able to form as many
of such vessels as I desire, each vessel corre-
sponding exactly with those previously formed
upon the machine. .

I am aware that attempts have before now
been made to accomplish this result, but none,
so far as I know, have been successful, and in
none has a practical vessel been formed of snf-
ficient thickness to serve the purposes of a sea-
buoy, or a torpedo, or other similar vessels for
other similar purposes, for which I design the
vessel here formed; and in none, so far as 1
know, have opposing hydraunlic presses been
used to form flanges.

It is obvious that the mere forcing together
of a corresponding male and female die will
not make aperfecttlange or an absolutely true

and smooth vessel if the iron is of considera-
ble thickness, for the reason that the bending
of the edges and the tearing of the flange nec-
essarily produce corrugations or scallopsin the
metal, or even destroy the fiber of the metal
itself.

In my drawings- similar letters refer to simi-
lar parts.

Figure 1 represents a general perspective
elevation of my press. Fig. 2 represents a view
of the lower press, the railway, and the car-
riage. - Fig. 3 represents a diagonal cross-sec-
tion through my apparatus, showing the up-
- per and the lower presses in section and the

iron vessel in the process of formation. Fig.
4 represents a plan of the tank F. Tig.5rep-
resents a section of the valves situated in the
bottom of said tank. TFig. 6 represents a see-
' tion of the valves operated by the wheels m
and » in Fig. 1. . Fig. 7 shows a view of my
vessel in the process of formation, showing the
upper and the lower die. TFig.'8 shows the
same vessel still farther shaped, with the up-
per and the lower die in position. Tig, 9 rep-
resents the completed half of my vessel and a
punching arrangement for removing part of
the vessel, for the purpose of forming an open-
ing in the same. Fig.10 shows another modi-
fication in my die, with a punch attached, for
the purpose of making a small hole in half of
"my vessel, in which a ring is to be welded.
Fig. 11 is a view of the shearing portion of
1y apparatus. The left side of this view is
broken away to show the vessel in process of
formation. Tig. 12 represents a cross-section
“through part of my apparatus, showing the
welding operation. I'ig. 13 is a plan view of
my fire-box for the purpose of welding in the
ring, Tig. 14 shows the ring which is welded
in'by means of the apparatus shown in Fig.
12. TFigs. 15 and 16 show an attachment to
.Iny apparatus, for the purpose of doubling the
pressure exerted upon the vessel.
The apparatus shown in Fig. 1 consists,
generally, of a frame upon which the different
parts of the apparatus are mounted. This

firmly to the sides of the frame S is the die-
supporting frame K, to which is attached the
maledie D. Directly below this die is the main

press A, having a piston, C, which piston

frame isrepresented by theletterS., Attached -

/s
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serves to raise the sheet of metal and to shape-

the vessel by means of the upper die, D.
Sliding in the framé 8 is'the ring R.” To this
ring R the four smaller presses B B B B are
attached, the combined area of which is equal
to the area of the large press A. This ring
traverses the ways L, and is supported in them
by the slides R/, so that the ring R rises and
falls in the ways L constantly parallel to it-
self, and is supported by means of the presses
B. Between the upper and the lower presses
are situated the rails » #, upon which runs the
carriage E by means of the wheels o 0 0 o.
This carriage has upon it the lower female die,
D', which die is situated above the center of

the carriage, as is plainly shown in Fig, 2..

The rails # are supported by means of the
pillars § j § j, which rest upon the plate Z,
whieh plate Z serves as a support for the lower
press A, and is attached to the upper frame-
work S by means of the connecting-rods
G GGG, :

The power to operate the different parts of
this apparatus is supplied by a separate en-
gine, which forces water to a high pressure,
which water is supplied to the machine by
means of thepipem?. " (Shownclearlyin Fig.1.)
The pipe n? is the return-pipe for the water
after it lias been used to opérate the machine.
The sheet metal, cold or hot, to be operated
upon is placed upon the carriage I, This car-
riage traverses the rails or track =, and by
means of said carriage the sheet to be operat-
ed upon is brought immediately over the lower
press,C.  The lower press, C,is then operated,
and the carriage is raised directly from the
track, supporting on the die D! the sheet which
is to be formed. The raising of the lower
press brings the male die D in contact with
the center of the sheet, and thereby forces it
dowii into the hollow of the female die D!
The piston C of the press A is then lowered
until the carriage rests upon the track, when
it can e withdrawn, Motion is given to the
carriage by means of the hydraulic cylinder
o operating upon the piston and piston-rod b.
This piston and rod are supported uponm a
central beai, 7. Attached to the piston-rod
b is the hook I, which slides upon the beam or
rail 21,  This hook is arranged for the recep-

tion of the lug I, attached to the carriage X, |

50 that when the carriage E rests upon the
rails » the lug 1 enters the hook h, and the
movement of the piston-rod b controls the
position of the carriage . -

‘Water can be admitted to either end of the
cylinder «, and thereby the piston-rod b can be
forced out or withdrawn. The water to oper-
ate this piston & is admitted by means of the
pipes £ and g, (showi in Fig. 2,) which pipes
communicate with the pipes 22 % (Shown in
TFig. 1.)

The die D' (shown on the carriage E) corre-
sponds with the upper male die D. There-

fore, if a sheet of metal be laid upon the die-

D' while the carriage is withdrawn from the
apparatus, and the carriage be then forced

forward by means of the cylinder e until it
rests immediately over the piston C, the rais-
ing of this piston will bring the male die’D in
contact with the center of the sheet, for the
reason that the axis of the male die D, and of
the press A and the carriage E, when in posi-
tion, are in the same vertical line.

After the carriage E lias been brought in
position over the center of piston C-power is
supplied to the press by means of apparatus
presently to be described. Thereby the car-
riage B is raised, the die D comes in contact

-with the center of the sheet of metal resting on

the die DY, and the first process of the forma-
tion of my vessel is accomplished.

The male die represented in Figs. Land 8is
not the one first used, but a die having the
shape of that, D?, shown in Figs. 7 and 8.

Surrounding the male die D or D?is thering
R, previously deseribed. This ring has at-
tached to it a smaller concentric steel ring,
(represented by W in Figs. 7 and 8,) whieh is
of about the same diameter as the male die
used in the first process. The female die, sap-
porting the sheet metal asitis raised by means
of the cylinder A, comes in contact with this
ring B and the steel ring W, after which the
ring R and female die D' rise together, as is
shown in Figs 7 and 8.

Bymeansofthisarrangement a constant press-
ure is maintained between the ring W and the
die D'. The purpose of this is to preventany
corrugationsin the metalof the vessel Il. The
ring R is held against the female die by means
of the water-pressure in the four eylinders B
B B B, which cylinders being equal in area to
the eylinder A, it is obvious that the upward
motion of the carriage would be stopped, and
therefore the pressure in the cylinders B B is
gradually relieved by means of a relief-valve,
subsequently to be desceribed. After the ring
TR has been brought in contact with die D' the
two continue to rise together until the male
die D, which in the first operation is flat, as
is shown at D?, Figs. 7 and 8, causes the metal
sheet H to enter the female die 1), when the
vessel takes the shape shown in Fig. 7. The
plate thus far has been cold. The lower pis-
ton C is then withdrawn, and the carriage fol-
lows with it until it rests upon the rails r 7,
when it is withdrawn by means of the eylin-
der ¢ and the hook . The sheet I is then
heated and placed in the press. The same op-
eration is repeated until it takes the shape
shown in Fig. 8, when the carriage E is again
removed, the vessel H reheated and placed
again in the die, and the carriage E advanced
over the press as before; but the die D has
now been substituted for the npper die; D?, as
is shown in Figs. 9 and 10. Attached to this
upper die D is a punch, which may either have
the shape shown in Fig. 9, where it is marked
p%, or that in Fig. 10, where it is marked #?,
aceording as it is desired to remove a large
portion of the center of the vessel or only to
punch a small hole therein. In these three

processes the vessel is again heated. The
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flange of the vessel is here turned at a right

. angle, as will be clearly seen in Figs 9 and 10.:
This is done by Sllbbtltlltl]lf" for the steel Ting'
W.the ring 2’, and by removing the shapmm
ring Y, \vhleh has heen pleuously attached to
the female die DL Clhe flangeisthereby turned
at right angles.
shear the edges of this flange perfectly round.
This is done by attaching to the ring R the
shears d! @', which are shown clearly in Fig.
11. This snefumg ring is of the exact diam-
eter to which it is desired to reduce the ves-
sel H, and the shearing-edges d' and @,
ing closely by each other, shear off an) pro-
Jectlntr edge of the vessel H.

Attached to the ring R are the abutments
E' K, which are set oppos1te to the four sup-
1{0111110 -ribs & k & &, which surround the lower
die.

The shearing operatmn is thus performed :

The shearing- edoe @, Fig. 11, is first attached:

to the female dle D This (11e D!is raised by
means of the large press A until it comes in
contact with the lower edge of a male die,
(shown clearly in Fig. 11,) Whlch is shaped to
correspond with the shefu‘m g-ring %
the vessel His held ﬁrmly]n poutlon between
the male and female dies. Then the ring Ris
forced down, and its shearing-edges d!, pass-
ing close to the projecting edoes of the flange
of vessel I, shear off such pr()]eotmo ednes
and leave the flange perfectly circular.

The apparatus for performing these opera-
tions will now be described more in detail.

Reference is first had to Fig. 1. The power
to operate the different parts of this machine
is supplied by means of the pipe m?2, which
has two branches, 7%, and 0% #? passes directly
to the valve j°. Thisvalve communicates with
the under surface of the piston C in the cylin-
der A. This valve is operated by means of
the wheel 2’ This wheel «" rotates the miter-
gear [? Wheleby the connecting-rod ¢*, which
is attached to the valve j°, can be operated in
either direction. This valve-stem 2° has a
screw-thread, (shown at2%,)) which engagesin a
thread cut i 1n the miter- 0“ear [N Wthh is sup-
ported by a collar 'lttmched to the supporting-
framey®. Therefore the rotation of the miter-
gears ? and I* will force the valve-stem 22
forward or backward, and thereby open and
close the valve j° The wheel 20" is first oper-
ated in a direction to open the valve j°. Water
then passes, bymeans of thepipe 2, throughthe
valveinto the bottom of the cy hnderA there-
by the piston C is raised. When it is desued
to lower the piston C the wheel «" is turned,
thereby shutting off the pressure of the Water
which has been snpphed by the pipe m% The
wheel e is then revolved. This wheel, by
means of the miter-gem‘s I? and connectinm
lever #* and valve-stem % opens the valve j
in the Sfune way as the Wheel w' opens_the
valve /% The valve j* communicates with a
pipe, s*, which enters the return-pipe 2, which
has the branch »°® parallel with the branch o2
The water which has held up the piston C

It now becomes necessary to

pass-.

Thereby

.being thus withdrawn, the piston and carriage

fall, as has been plevmusly described, The
Valve J* ecommunicates with the bottom of the
piston C.

It will thus be seen that by the revolutions
of the wheels w and ", the piston of the
main press A can be c'msed to rise and fall at
will.

I will now trace the connections necessary
to operate the four equal presses B B B B,
which are connected together. These presses
are connected to the ring R, which travels in
the ways L, by means of tho pistons P. The
supply- plpe m?, as has been previously de-
scribed, has two branches. The branch o?
again dlv1des at the point o one of its
branches connecting to the valve nt, the other
to the valve p. The valve nt, which is oper-
ated by the wheel , is shown more cleallv in
detail at Fig. 6, where the pipe 0? is shown
entering the mlve by means of the branch p?.
The Valve nt is arranged with the connections
clearly shown in Fig. 6. The valve itself con-
sists of a eylinder, V, which traverses a eylin-
drical valve-seat. Tlns cylinder V has on its
upper side a port, o% (shown by the dotted
lines,) and cormsts, in faet in a modification of
the ordmary D slide- vmlve. The water under
pressure enters by means of the pipe p? and
sarrounds the eylinder V. This valve-chest,

together with the entering tubes, is tllolough]y
pacl\ed by means of leather and U-packing,
as may be seen by the drawing, The vaI\e-
eylinder V is moved Dby means of the wheel
m, which wheel, supported in a collar y D% OD-
emtes the valve stem by means of the serew-
thread s® ent in the same. This valve-stem
enters the valve-chest through U-packing.
On the npper part of the valve- “chest are threc
tubes, ¢%, 0% and @. «” communicates with the
lower sides ofthe pistonstravelingin the presses
BBBB. 1°communicateswiththe upper sides
of the pistons ¢inthese presses by means of the
chamber #, (shown in Fig. 5,) whence it passcs
to the upper sides of the presses BB B B
by means of the communicating pipes ¢
If, now, the valve-cylinder V be thrown to
the right, it is evident that the pipe «® will be
put into communieation with the pipe p% and
the presses B B B B and ring 1? will be raised,
provided the water on the upper sides of the
pistons of the presses can escape. This es-
cape or exhaust occurs through the pipe b7
which is then putin commumcwtwn by means
of the port 0% with the escape or return pipe
@, which communicates with the pipe p® and
the return - pipe 2% It is cvident that, if
valve - eylinder V be thrown to the left, the
contrary effect will be produced, and tllGlC
fore, by means of the wheel #, thc pistons of
the plesses B B B B can be 1"11\0(1 and low-
ered. )

The tank T and chamber 7%, as shown in
Tigs. 3, 4,and 5, will now be explained: Above
the frame-work of the machine is supported a -
tank, T, for the purpose of receiving the over-
flow from the upper chambers of the cylinders
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B B B B. These upper chambers communi-
cate by means of the pipe ¢® with the chamber
rt, Fig. 5. Above this chamber #* there are
three puppet-valves, s, s%, and »L s* and s
open downward or into the chamber 7%
opens upward. v*is operated by means of the
lever n!, which enters the chamber #* through
U- packm g, as is shown.
‘Whenever the lever ntis depressed, it is
evident that the valve #* will be closed, whlle,
if the pressure on this lever be released the
pressure within the ehamber 7* will open the
valve v* and allow the escape of the water
under pressure, which fills the chamber #* and
the npper chambers of the presses BB B B
into the tank T. Thelever #!is controlled by
means of the connecting-rod % which is act-
uated by means of the treadle z. (Shown in
Fig.1.) Pressure upon the treadle ¢, owing
to the great leverage, will readily close the
valve v

The valves s* serve to allow the water which
may collect in the tank T to flow back into the
chamber #* in case the pressure there is re-
lieved, as will be hereinafter explained. The
tank T communicates with the return-pipe n?
by means of the overflow-pipe @~

The carriage which supports the female die
Dtis operated by means of the hand-wheel m,
which wheel controls a valve, p, which is pre-
cisely similar in construction to the valve n?,
which has been just described. The supply-
pipe 0% sends one branch to this valve, the
other branch connecting to the valve »*, as
described.

The ports are precisely similarly arranged.
One of the connecting-pipes is marked h2 “the
other j%, and either of these pipes, /? or %, can
be put in connection with the supply-pipe 0*
or with the exhaust-pipe p* by means of the
revolution of the wheel m. The pipes A2 and
7% eonnect dirvectly with the pipes f and g,

“(shown eclearly in TFig. 2, and which have
been heretofore described,) so that by means
of the revolution of the wheel m the carriage
E can be advanced or retired on its rails » #
and its wheels o at the will of the operator.

I will now describe more fully the process
of forming the hollow iron vessel which this
machine is intended to form. A sheet of iron,
cold, is first laid upon the surface of the female
dic D', supported on the carriage 1. The
wheel m is then tarned, whereby the water-
supply is admitted behind the piston traveling
in the cylinder « by means of the pipe f, while
the pipe ¢ is put in communication with the
exhaust by means of the pipe 2? and valve p.
The pressure of the water in the cylinder «
therefore-advances the carriage E on the track
» until it rests over the center of the piston
¢, its motion being arrested.at this point- by
means of a chock. The slides R?are now im-

mediately under the ways I so that when the-

carriage is elevated these slides will enter the
- ways L below the slides R!, which are at-
-tached to the ring R, whereby the female
die D! and the ring R are kept concentrie,

s

The wheel » being in the éentral position
shown in Fig. 6, the ring I is in the posi-
tion shown in Fig. 1, at the lower end of its
travel, the upper chambers of the presses B
being ﬁlled with water. - A male die of the
shape shown in Fig. 7 is first used. This die
D?is substituted for the die D shownin Tig. 1.
Attached to the ring R and to the female die
D! are corresponding shaping-rings W and Y,
(shown clearly in Figs. 7 and 8,) for the pur-
pose of holding the edges of the metal sheet
H, as will be now described.

The valve j* is elosed by means of the wheel
w. The- valve 7 is opened by means of. the
wheel w”. Thereby the water-supply is ad-
mitted under the piston C. This piston there-
fore rises, carrying with it the female die D!,
supported on the carriage E, which carriage,
with its supporting-wheels O, leaves the track
r, and the lng ! rises out of the hook 7.
The edges of the flat sheet of metal resting
upon the surface of the ring Y first come in
contact with the lower surface of the shaping-
ring W, attached to the ring R. Cut around
the ring is the screw-thread s*. (Shown clearly
in Figs. 3, 9, and 10.) Upon this may be
serewed the abutment- -ring #°, which ring can
be adjusted so as to determine the distance
between the ring R and die D1,

It is evident that the upward motion of the
die D' would now be arrested, owing to the
fact that the water in the cylinders B B B B
cannot escape. The opemtor, therefore, who
has closed the valve »% Fig. 5, by means of
the treadle ¢, raises lus foot and allows the
escape of the water contained in the upper
chambers B into the overflow-tank T. By re-
leasing the pressure of water in the presses
B 01(1dua11y Le allows the lower piston C to
rise ‘gradually until the sheet of metal which
is held between the ring R and the die D!
comes in contact with the male die D?, when
the upward motion of the die D! and the ring
R, moving together, is continued nntil the flat
shee’o of iron takes the shape shown by M,
Fig. 7. The edges of the circular sheet of
iron, -being held firmly under the immense
pressure between the shaping-rings Wand Y,
are kept flat and free from corrugations. The
wheel %/ is then revolved so as to close the
valve % The wheel 7 is revolved so as to
open the valve 4, and therefore the piston C
and female die D! fall until the carriage It rests
upon the track » and the lug I enters “the hook
h. As soon as the force teudlno to raise the
ring R ceases the weight of this ring causes
the ring to descend again through the ways
L to ltb downward position, which falling is
possible, because the water which has been
previously forced into the overflow-tank T is
now allowed to enter again into the upper
chambers of the presses B by means of the

_inlet-valves s* s* and connecting-pipes ¢’, as
is clearly shown in Figs. 1 and 5. The wheel

m being now 1evolved the carriage is with-
drawn, and the sheet H is heated and again

placed in the earriage,

The carriage again
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advances, and the same process repeated, ex-
cepting that the die D' is raised higher than
before, until the vessel H takes the shape
shown in Fig. 8, when the carriage is again
lowered, and the vessel H is again heated.

A male die, D, I'igs. 9 and 10, correspond-
ing in shape with the female die D!, is now
substituted for the male die D% The- shap-
ing-ring Y is removed from the female die D!,
and a new clamping or shaping ring, o' is

substituted for the ring W, which has pre--

viously been attached to the ring R. These
alterations are clearly shown in Figs. 9 and
10. Attached to the lower part of the die D
may be a punch, either such as is shown in
Fig. 10, where it is marked % or such as is
shown in Tig. 9, where it is marked p3, de-
pending upon how large a quantity of the
metal sheet it is desired to remove. The fe-
male die D! has a corresponding portion of its
bottom removed to allow of the passage of
the punch, as may be readily seen from Figs.
9 and 10.

The process previously described is now
repeated. The vessel H, in the shape shown in
Fig. 8, resting upon the female die D!, is raised,
coming in contact with the ring R. Its edges
are clamped between the die D!and the shap-
ingring w’. The ring R and the die D! rise
together until the die D! has been forced to
the position shown in Figs. 9 and 10, and the
vessel takes the shape there shown at H. By
this process the flanges are turned at right
angles, as is clearly shown.

It is obvious that these flanges may not be
exactly of the proper width at all points, owing
to the fact that the sheets of metal from which
the vessel H is formed may have been of
slightly different diameters, or from the fact
that they were mnot placed exactly central
upon the die D It therefore becomes im-
portant to shear these edges so as to make
them all of the same diameter. This is done
by means of the apparatus shown in Fig. 11,
where a shearing apparatus has been attached
to the ring R as a substitute for the shap-
ing-rings W and ' previously described,
and the corresponding device d® has been at-
tached to the die D' These devices, clearly
represented in Fig. 11, both have correspond-
ing angular cutting-edges d' and d° which
- pass close by each other, and thereby shear
off any projecting edges of the flanges of the
vessel . The shape of the male die has also
been changed, and a die of the shape shown
in Fig. 11 is used. The downward motion of
the ring R is arrested when the supporting-
ribs & come in econtact with the abutments %',
attached to the ring R, which are also clearly
shown,

The vessel H is taken from this last process
perfectly shaped, and it remains only to weld
such connections as may be desired in the
holes in the central lower portion which have
been formed by means of the dies previously
described. This operation may be donein the

following machine; but I prefer to do it in a

(%11

separate machine. I will, however, describe

an attachment by which it can be readily ac-

complished in connection with this press.

?uch apparatus is shown in Tigs. 12, 13, and
4,

The press A and its piston C remain as
before, and also the upper die, D. This has
attached to it a smaller inverted or female die,
G, which is fastened to the die D by means of
the piece N and the screw-bolts, which screw-
bolts allow of the alteration of the die which
has previously been deseribed. Attached to
the piston C is the tube 2, carrying the male
die @? corresponding in shape to the female
die G. The tube ¢ is pierced with four trans-
verse holes, ¢!, and ecarries also the tube a?,
through which compressed air can be admitted
to it. Surrounding the hollow tube ¢? is the
fire-box F, supported by means of a collar, f2,
and an arm, 2%, and rising and falling freely on
the tube ¢>.  The inverted vessel H is laid upon
this fire-box in the position shown in Fig. 12,
and aring, «*, Fig. 14,is placed in positionin the
space formed by the die shown in Fig.9,  The
fire-box I has transverse holes w*, correspond-
ing to the holes ¢t A fire is first kindled in
this box, when itis lifted to the position shown
in Fig. 12, The draft-holes correspond, as
shown in Fig. 13, which is a cross-section
through Fig. 12 on the line x .

Compressed air is forced through the tube
@?, passes through the tube ¢?, through the
holes ¢*4v*, through the fire-box, thence throngh
the tube «® in G, and thence -escapes by the
holes 2*in the upper die, D. Thereby a rapid
combustion is produced in the fire-box, and
the parts are thoroughly heated. ' After the
vessel H and ring 2* have been thoroughly
heated, the piston C is raised, thereby forcing
the die & into immediate contact with the
ring and vessel, which are thereby raised into
the female die G, and a thorough welding
takes place between the ring #! and the ves-
sel H. ’

The difficulty with this arrangement is that
it has a tendency to more or less destroy the
press, owing to the great heat necessarily em-
ployed.

In Figs. 15and 16 is shown an arrangement
by which double power can be applied to shape
sheet metal. In this arrangement the upper
presses B B B B assist in raising the carriage
E, instead of opposing its motion. The con-
struction will be readily seen from the figures,
Attached to the ring R are double ears ¢
Underneath the carriage Eare the cross-beams
m?®, attached to which, by means of the links
I3, are the connecting-rods &, having the lugs
¢°.  Attached to the upper ends of these arms
#, of which there are four, are the-nuts #4

‘When the rods PP are lowered they rest
against the ecarriage-frame in the position
shown by the dotted lines in Fig. 16, repre-
sented at I* and ¢'. When raised, the con-
necting-rods * pass hetween the ears €3, and
the nuts Prestabove the ears. If, now, power
be applied, by means of the wheel 2, to the
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lower sides of the pistons ¢, Fig. 3, of the ¢yl-
inders B, it is obvious that such power will
raise the piston-rods P, the ring R, and the
carriage B, and female dle D1, such power be-
ing commumcqted to the cwnlzwe by means
of the ears e’ rods I, links 73, and cross-beams
m?, while if, at the same tlme, the piston C be
ra1sed it is obVlous that twice as much power
can be utilized in forcing a sheet of metal into
the female die D! as by the previous arrange-
ment of the apparatus.

In Fig. 3 are shown hand- 1evels d, by Whlch
the vessel can be removed from the female die
DL Adjusting-rings % are also shown, by
means of which the position of the die D can
be varied.

By means of the arrangements here shown
it is obvious that the presses need be operated
only half as far as is the case where a carriage
forming the female die of the apparatus is not
emploved for the reason that it is necessary
that the malc and female dies be separated the
foll width of the vessel to be placed between
them in the ordinary apparatus, while in this
apparatus, provided the lower die, D!, be
clear of tlie upper die, D, the said die D! can
be readily withdrawn, carrym g with it the ves-
sel, which could not, in the other case, be done
unless the presses were separated far enough

to allow of the raising of the vessel clear of

the lower die before it was withdrawn from
between the upper and the lower die. This
operation is also a very difficult one, owing to
the great heat of the vessel and the inconven-
ient position in which itis situated.

The usefulness of the machine is almost
doubled when the time required for its opera-
tion is halved, and as the operation of hy-
draulic presses is necessarily slow, this im-
provement is a very valuable one.

‘What I claim as my invention, and desire
to secure by Letters Patent, is—

1. A hollow vessel- fornnno machine, which
consists of a movable female die, a fixed male
die, and a binding or clamping apparatus act-
ing against the metal blank resting on the fe-
male d1e, the female die and binding-ring be-
ing operated by opposing hydraulic presses,
the presses operating the binding-ring being
provided with apparatus whereby their press-
ure is gradually released, thereby allowing the

advance of the female die over the male die,

substantially as described.

2. In an apparatus for forming hollow iron
vessels, which consists of a stationary male
die, a female die, anda binding-ring operated

by independent hydraulic presses, and a car-

riage operated by a hydraulic ram, for the pur-

pose of ‘causing the entrance and withdrawal -

of the vessel from the press, the pipes, valves,
and connections shown, which connect the
presses with the water-pressure, and the es-
cape-pipes, and are so constructed that a sin-
gle operator can from one position control the
opposing hydraulic presses and the carriage-
ram, substantially as described.

3. The combination, in a hollow-vessel-form-
g machine, of a male and female die and a
bmdmO“ ring, which binding -ring is held
agamst the female die by means of the press-
ure of water in a hydraulic press or presses
provided with a relief-valve controlled by the
operator, whereby the pressure between the
ring and the die can be gradually relieved
duunO' the formation of the vessel, substan-
tlally as described.

4. The combination, in a vessel-forming ma-
chine, of a female die, D!, male die D, and
binding-ring R, operated by a hydraulic press
or presses, B, having the relief-valve v* and
overflow-tank T, substantially as described.

5. The combination of a female die, D1, op-
erated by a hydraulic press, male die D, and
ring R, operated by hydraulic press or presses
B, the sald ring being connected with the fe-
male die D! by connectmO‘ rods I, for the pur-
pose of increasing the upward 1orce on the
die D!, substant-ially as described.

6. A welding apparatus whieh consists of a
die surrounded by a fire-box through which
a current of air is forced, the said die being
arranged to enter a corresponding die, for the
purpose of welding a ring, as set forth.

7. In a hollow-vessel-forming machine, a
male and female die and the ring R, the said
ring being provided with a culting or shear-
ing apparatus corresponding in shape to the
outline of the vessel to be formed, substan-
tially as described.

THOS. F. ROWLANXND
Witnesses:

E. N. DICKERSOX, Jr.,
T. H. HARRAH.




