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IMPROVEMENT IN MACHINES_FOR. FORMING KETTLES FROM METAL DISKS.

Specification forming pﬂﬂz of Letters Pateut No. B

To all whom it may concern: '
- DBe it known that I, Lymax C. Cawmp, of

Berlin, in the county of Hartford and State of
Gonneotmut have invented a new and Tm-
proved Machine for Forming Kettles or Simi-
lar Vessels from Ilat Disks of Brass or other
Metal; and I do hereby declare that the follow-
ing is a full , clear, and exact deseription of the
same, reference bemﬂ' had to the accompany-
ng drawir o8, iormlng a. part of this specifica-
tlon 1n whleh-—--

Figurelisa plan of the machine. Fig. 2is

2 side view, and Fig. 3 a front view, of the
same. Ifig. 4 1is a t0p view, partly sectional,
of the chmp.s which hold the disk and the
rollers by which it is wrought into the desired
form of the vessel. TI'ig. 5 is a back view of
therollers.

Similar letters of 1etelence indicate corre- |

sponding parts in the several figures.
In this machine the disk of brass or other

metal i1s brought to the desired form of the |

vessel by a process widely different to any
heretotore employed for effecting a similar re-
sult. - The most common, if not the only, pro-
cesses herctofors employed have been stamp-
ing, hammering, and spinning, which last pro-
~c¢ess 18 performed by machinery, forming the
subject of Letters Patent granted to H.W. Hay-
den, December 16, 1851. By all of the above
processes the shape of the vessel is produced
either in dies or on a. form, and several dies
or forms have to be employed in making one
- vessel.
chine differs from the above, inasmuch as it
requires neither die nor form to produce the
sides of the vessel, and the formation of the
sides of the vessel from the disk is effected
from beginning to end without changing any
part of the nmchme, a simple adjustment at
certain stages of the pr OCess being all that is
1n any case necessary.

My invention consists in the combination of
2 palr of rollers of a similar general character
to those commonly employed for rolling metal,
and a pair of clamping - mandrels or their
cquivalent, whieh holds and constitutes an
axis for the disk situated in or nearly in the
same planeas the aforesaid rollers, upon which
axl1s the diskis capableof rotating while placed
edgewise between the rollers and submitted

The process as performed by my ma-
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ly-convex face.
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to their rolling action, the axes of said rollérs
and the axis of the dlsks being adjustable at
different angles to each other, and the rollers
having a movemeut in the_lme of their axes
simulta.neous]y with thelr rotation, or the axis
of the disk having such a movement as to pro-

“duce such a change in the relative position of

the parts as the said movement of the rollers.

By the revolution of the disk between the

rollers and the last-named movement of the
rollers that part of the disk which is to form
the sidesof the vessel is distended or stretched
radially and compressed circumferentially,and
at the same fime bent to form an angle with
that part of the disk which is to form the bot--
tom of the vessel, which last-named part of the
disk remains ab the end of the process in the
same state as at the commencement.

To enable those skilled in the art to make
and use my invention, I will proceed to describe -

1ts construction and opel ation.

A is a bed-plate supported upon le'f}s or
standards B B, and carrying the fixed _bed C,
the fixed head D,and the adjustable mandr l-
carriage I, which is pivoted to the bed-plate
by a pwot e, upon which it is capable of hori- .
zontal ﬂclelstnlent 1n a quadrant or other por-
tion of a circle, and should be provided with

“proper means of securing 1t in any required

position. This carriage 1 has firmly secured
to 1t the two mandrel-heads I' and G, -which
resemble the two heads of alathe, carrying the
two horizontal mandrels H and H', which are
1n line with each other, and capable of turning
freely in their respective heads, the mandrel
H being alsg capable of moving longitudinally.
The mandrels H I ¢ carry at their inner or

nearest ends the two circular clamps I T, be-

tween which the disk of metal to be formed
into a vessel 18 held. These clamps are of a
size equal to or not much smaller than the in-

. tended diameter of the bottom of the vessel,

and in order to hold the disk securely the
clamp I, which is next that side of the disk.
which IS to form the outside of the vessel, is
made with a slhightly-concave face, and the
opposite clamp, ', with a corresponding slight-
~The disk 1s placed between
the clamps while the mandrel H is drawn back
to open them, and is secured by driving the
Smd mandrel f01 cibly up toward it, and there-
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by causing the clamp I to force it hard up
against the clamp I, whose mandrel II” is pre-
vented moving longitudinally by a set-screw,
J. The force applied to the mandrel H for
the above purpose may besufficient to give that
part of the plate between the clamps the form
of the faces ofthe said clamps, which will give
the vessel a convex bottom; otherwise the
disk must be first submitted to the action of

-

some suitable means from which the said |

part receives the shape of the clamps. The |
means which I’ have shown of foreing up and
securing the mandrel I consist only of o metal |
strap, T, attached to the mandrel-head If, so
as to be capable of swinging over the rear end
of the mandrel, and carrying a screw, IS, which
bears upon the said end of the mandrel. The
position of the disk when secured between the :
clamps is sueh that if continued in a plane it |

- would intersect the axis of the pivot «, upon
which the mandrel-carriage I: moves. |

|

[
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~ The means by which the disk isheld having |
been now described, the description of the !

rollers and machinery for rolling and drawing :

out the sides of the vessel will be proceeded
with. Thefixed bed Chasslidesdd at thetop, |
to which arve fitted'a sliding carriage, I, which |
- may betermed the ““roller-carriage,’’ contain-
ing the bearings of and carrying the two par-

a1lel horizontal shafts M N of the rollers O O'. B

The axes of these shafts are at the same dis-
tance from the bed-plate, and therefore in the
same plane asthose of the mandrels H H'. The
position of the said shafts 1s such that if the
clamp-mandrels H I’ occupied a position at
right angles to them a flat disk held between
the clamps would enter between the rollers if
the latter were moved to a proper position
in the lines of their axes. The rollers O O
are of unequal diameter, the former, which 1s
to roll the inner surface of the vessel, being
small in order that it may work between the

A I . LS e m e e

mandrel H” and the side of the vessel, but the :

latterrequiring nolimittoitssize. Theirshafts
are geared together by spur-wheels ¢ d, whose |
piteh-cireles are of a diameter proportionedto |
the rollers, in order that the peripheries of
both may have the same velocity. The pe-
ripheries of the rollers are very narrow and
made slightly conical. This conical form, or
a rounded form., is especially necessary to the :
outside roller, ', for a reason which can be
better explained hereinafter. The shaft M of |
the roller O does not extend farther from the
right-hand end of the roller-earriage I: than is
necessary to carry the spur-wheel ¢, but the !
shaft N of the roller O’ extends as far as the !
fixed head D, and this extended part is fitted
withr a feather, ¢, (see IFig. 1,) and groove. to a
small spur-wheel, 7, whose hub is made long
“to form a journal to fit a bearing in the head
D. This wheel f gears with a larger wheel,
¢, on the main shaft I of the machine, and
thus. transmits motion to the rollers. The
roller-carriage I, has secured to its under side
a nut whieh fits to a-screw, Q, turning in bear-
ings in the fixed bed C, and hence is caused to

- riage from the mandrels.
“have a rotary motion at about such a speed as
is usual for rollers of similar size employed in.

jured.

receive a slow motion along the slides 6 0 by

the rotary motion which is transmitted to the
said serew by a small spur-wheel, 7, on the
driving-shaft gearing with an intermediate
spur-wheel, ¢, which gears with a spur-wheel,

7, fast on the c¢nd of the screw.

In proceeding to operate with the machine
the mandrel-carriage is adjusted to bring the
clamp-mandrels H H’ to such a position as to
form angles of about sixty-five degrees and
one hundred and fifteen .degrees with the
rolier-shafts M N, as shown in Tigs. 1 and 4,
and thus secured, and the rollers are adjusted
at a proper distance apart by the screws /

which act upon the movable bearings m of the .
roller O'.

The roller-carriage is then moved
toward the mandrels till the rollers arrive
close to or as close as may be desirable to the
clamps. The disk is then .inserted between
the elamps and entered between the rollers,
as is shown in Tig. 4, where the strong red
line represents the disk in section. Thisrep-
resentation of the position of the disk explains
the necessity of the before-mentioned beveled
or rounded form of the periphery of the roller
O, without which the disk could not pass it
in an oblique direction. When the disk is se-

‘cured, motion may be given to the main shaft

of the machine in such a direction the action
of the screw () will be to draw the roller-car-

rolling metal, and at the same time havea very
slow movement in the direction of their axes.
The rotation of the rollers causes the disk and
its mandrels to rotate. As the motion con-

- tinues, the effect of the movement ofthe roll-

ers in the line of their axes is to draw that
portion of the disk which is left outside the
clamps to form the sides of the vessel in a d1-
rection parallel with the said movement, as
indicated by a strong red line in Ilig. 1 and &
dotted red line in Iig. 4, and this drawing
being kept up continuously all round gives

the aforesaid portion of the disk the form of

a frustam of a cone. The combined effect of
the rotary and rectilincar movements of the
rollers is such asto draw out the metal toward

the edges of the disk to a sufficient degree to

produce the circumierential confraction with-

" out which the coniecal form could not be pro-

duced, and the continunous rolling action upon

the metal keeps the particles so compressed

together that its texture or density is not in-

leased from the clamps and ftaken from the
machine, after which the rollers may be run up
again to the clamps. When a number of simt-

lar vessels are to be made by the same machine,
as will usually be the case, it will save time to
bring them all to the form above deseribed by
the same operation before altering the position
of the mandrel-carriage to proceed farther with
asingledisk. Afterthishasbeendone,the man-
| drel-carriage may be moved as far as is consid-

The rollers O O

As soon as the rollers have run out
to the edge of the disk, the latter may be re-
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ered desirable in the direction of the arrow
shown 1n IFig. 1, and again secured, and the
partly-formed vessels, atter having been an-
nealed,are again submitted toan 01381"(11 101 pre-
cisely snmlfu to that already described, by
which they will have their sides drawn np to
form a moreacute angle with the bottom. The
operation will require to be performed three or
four times, and sometimes, perhaps oftener,

shifting the mandrel-carriage in the direction |

deseribed, and annealing the vessels before
every new operation.. The vessel becomesless
conical by every operation, and may finally be
brought to a cyiindrical form.

In 01*de1" to produce the last-named Imm
the clamping - mandrels will require to be
brought parallel with the roller-shafts, and

the rotler O must be of a diameter less than

the space between the mandrel and the sides
of the pan.
Kettles or other ve&ael& made by tlns ma-

chine are superior to those made by any of

the processesheretofore employed, asthe whole |

of the bottom 1s preserved in the state in which
it was at the commencement of the operation,
which 18 not the case in lkettles madeé by any
of the other processes, by all of which the
bottom is to some extent stretched and its
thickness and strength reduced.
be no difficulty in so regulating the rotary and
rectilinear movements of the rollers that the

distention of the metal toward the edges shall |

be such as to preserve a uniform thickness.
The. sides of the kettle being actually rolled

There will -
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out 1nto shape between two rollers,in the same
way as a {lat sheet 1s rolled, possess all the
desirable qualities of rolled metal.

The adjustments and operation of the parts
of the machine may be changed so far that the
movement to carry the rollers from the bot-
tom to the edges of the vessel may be given
to the mandrel-carriage instead of the roller-
carriage, and the movemeub to change the an-

ole of the mandrels and the rollers may be

olven to the roller-car mﬂe 1nstead of the man--

| dl el-carriage.

What I claim 28 1 my invention, and desu re to
sccure by Letters ]?atent 18—
The employment of a pair of rollers, O O,

‘in combination with a pair of clamps, I I, or

their equivalent, all arranged, adjusted, and
operating substantially in the manner de- -
scribed, for the purpose of operating upon &
disk of brass or other metal to roll out the
said disk from a certain distance all around
its center to its edges, and bend or draw the
part so rolled to form an angle with the cen-
tral part, and cause it o be dlqteudcd radially
or toward the edges, and to be contracted cir-

cumferentially thereby, forming the said disk

by successive stages into a Lettle or vessel or

‘other similar article with conical or cylindri-

cal sides without employing a 11‘101{31 or form,
as herein fully set forth.
B LYMAN -C. CAMP
Witnesses:
1. H. BARTHOLOMEW,
(r. 2. COWILES,
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