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Unrrep STATES PATENT OFFICE.

IR | e IMPROVED MACHINE FOR SPINNING-METALLIC HOLLOW WARE.
e | Specification forming part of Letters Patent No. 28,075, dated May 1, 1300.
To all whonv it maly concerw: - gessed. -Another form is then used in like .
-~ Be it known that I, JOHN GREY, of Pitts- | manner, having a still greater degreeof-con- -
, burg, in the county of Allegheny and State of | vexity, and the tool caused to travel over it as
" Pennsylvania, have invented certain new and | it rotates, oiving the disk a still greater con-"
“useful improvements in machines for making | vexity-or dish; and, again, a third form is
kettles and other holiow ware from disks or | used, a succession of forms being mnecessary,
sheets of copper, brass, iron, and other duc- | each having a greater convexity than the last, .
tile ‘metals; and I do hereby declare the fol- | until the required shape is given to the ket-
lowing to bea full, clear, and exact descrip- | tle. This process is liable to the serious ob-
| ‘tion thereof, reference being had to the an- jections that a separate series of forms must be
- nexed drawings, forming part of ‘this specifi- { had to suit each different size of the kettle to
N cation, in which— L . be made; that the disk must be removedanda

Figure I'is a perspective representation of | new form placed in the machine at eéach stage -
| my machine viewed from the front end. 'Fig. | of the operation; that it is difficult to adjust
- - 11 is a perspective view of my machine viewed | the gradation in convexity of these forms to
: from the rear end, and exhibiting the reverse | the degree to which the metal will contraet
o  side to that shown in Fig. I..- . | circumferentially at eachpassage of the tool

In both figures like letters of reierence de- | over its surface, so that a form ‘may happen

note similar parts of my machine. - | to be used having a greater increase of con-

‘The mode of manufacturing metallic bol-| vexity than can be given to it by a single op-

low ware by the process which is called | eration, and the varying shape of the forms
“gpinning’’ has long been known and used, | requires the employment of very complicated
and has beeh applied to the formation of va- machinery to cause the toal to travel inthe
rious articles. - This process consists in plac- | exact path. or track corresponding thereto,
which is necessary to givé the requisite uni-

“ing a ‘plane disk of some ductile metal in a _
‘lathe, and, as the metallic disk rapidly re- form pressure of the point of the tool agalnst
the surface of the disk. BT

volves, pressing up against it a tool, which is _ _ | i
caused to travel from the center (or near the Other machines. have been made in which
the use of a form or succession- of forms is

> | - center) of the disk toward its circumierence, . __ .
the pressure of the tool being supported by a | entirely dispénsed with, and in lieu thereof a
couple of revolving tools or rollers are used,

form or mandrel on the inside of the disk, and } __ .
the tool thus traveling spirally over the disk, | placed with their edges opposite toeach other,
or, rather, the disk passing-spirally under the | between which the disk is made to revolve.

tool, the metallic disk is gradually contracted | These rollers have both a positive motion on -
cireumferentially, and this processis repeated. their axis, and are either of equal diameter
~until the necessary ‘‘dishi’’ is given to the | and speed, or differ in diameter and speed.
sides of the kettle or other article to be manu- | The disk 18 held between clamps in a rest and
factured. L L | is inserted between the rollers. The rest or
~ Several machines have been constructed, es- carriage which supports the clamps may be
- pecially intended for the manufacture of brass | set at any required angle to suit the dish
and copper kettles, which make use of the ) given by each operation to the sides of the
\ spinning process, but which are liable to se- | kettle, and as there is no form used nor sup-.
- - rious objections. To remedy or avoid these | port to the disk other than the bearing of the
| | is the design of my improvements. In some | face of the rollers. against the disk oppo- -
of these machines the metallic disk is secured | site to each other, either the rollers are made
to a rotary form of slightly convex shape, so | to recede from the disk.or the disk from.the
‘as torevolve with it, while the pressing-tool is | rollers, so as tooperate on the disk frorma near
caused to travel in a path corresponding with | 1ts center to its circuimnference. The objec-
the convexity of the form from its center (or

) _ s cente tions to this description of machine are two-
. ~near it) to its.circumference, and thus by cir- fold: first, that-the- disk not being supported
o cumferential contraction of the disk give to 1t

mierential contraction o1 < g1V except ab the point of the grip of the rollers,-
- the degreeof convexity which the ‘‘form?’’ pos- } it will erimp and not contract circumferen-
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~ same vertical line as the edge of the botto

sides of the kettle straight; and, second, that

~ uniess thepivet or turning point of the adjust,
- able clamp carriage or rest is exactl y in the

m.of

: ; ; o the kettle, (that is, the point where the circum-
- ferential contraction of the disk cominences to-

o form the sides, ) the disk ca

~ between the rollers after the dish of the sides

~ has commenced as to be drawn-through the |
“because th

‘rollers without warping the kettle, and as the

- kettle to lie parallel with and against the face |
~ of the mandrel after th

~ Anthedrawings, Figs. Iand 1I, ais the man-

. riage to a poin
- through the center of the d
o mEHtSaledeSIgnedtogbv
“ties, and while I dispense with
~ form or succession of forms havi

~ticle to be manufactured at each succe

- .the entire length from the ed
“of the kettle to the circamf

~ the center of th

~ diameter of the bottoms of Kettles varies with-

t in a vertical Ii

1ate these difficul-.

_ ng the shape

designed to be given to the kettl

1

. 81ty of causing the clamps and the disk held by

t the distance of

...... e disk from

"""" +

_ e tool has passed over
1t, no matter what degree of dish has been
given to it
contraction. | I o
- To enable others skillted in the art to con-

struct-and use my improved machine, I will |

Droceed to deseribe its construction and-op-

drel, being a shaft of iron or steel of uniform
diameterand sufficient length for the required
capacity of the machine——that is, équal in
length to the depth of any kettle, required to
be made on it. The outer end of the mandrel
is free, the inner end being supported on a
bearing inthe pillow-bloek . The mandrel ¢
1S either attached to or forms g continuation
of the shafte, which is supported by and turns
horizontally "on its axis in bearings in the
blocks & 5. To the shaft ¢ is attached a° pul-
ley, d, by which" it is caused to revelve by
means ofa belt or gearing from a steam-engine
or other prime motor. To the pillow-block &

18 attached-the clamp-frame,consisting of two

‘horizontal

arms, ¢' ¢, which are parallel with.

and equidistant from. the horizontal mandre]
g arms, ff’, which are
by a cross-piece,
and cross-piece g-

@, and of two swingin
connected at their outer ends
g-> The swinging arms f f’

by the operation of ¢ircumferential

~ tially with sufficient’ imi’fm*mityto*; make the |

nnot be so placed |

- the different sizes of the kettles, a machine | _
- | the bottom of the kettle, : tig. .
1 and no farther,and as the edge of the kettle’s -

{ commniences, which dis

. . _

1 line passing
ter of the disk. . My improve- _
| uisite, as before stated, that the 1
with the use of a |

o or otherar. | sw
ich successive
- stage of'the ‘operation, I also avoid the neces-

t.a straight mandrel throughout |
geofthe bottom' B
_ _ erence of the disk, |
-and am enabled, so to adjas - distance
e disK irom the turning-point |
- of the clamp-frame as to cause the side of the |

| relation to the mandrel is seen in Fig. II, . .

pivots 4 ¢’ should be

1
‘successive operation of the tool 4

Swinging arms f f'in a vertical
Screw bolts: and nuts n n, the bol
through horizontal
| so that the slidin

- working in a head-piece, {, which turns

parallel to the axis of the shaft¢ and man

a small steel roller | .
from an upright pillar, v, which has a sliding
Jmotion on the slide-rest « at right angles to the
axig of the mandrel ¢ by means of the wrench

- 28,075

---- conveniently made of one piece. The

stationaryarmse ¢.” It is important

as shown b

and that the line ¢ ¢’ should be in the same

vertical. plane as the end of the mandrel g—

the length of the mandrel ¢ fr

which the ke

1cn the kettleis being made

that is, the horizontal distance from the block
b to the line i i must be exactly the sameas
om the block s, '
¢ extremity of the mandrel ¢ must
.extend along thefface.ot'bh'emetaillicdiSk:k(from-wé |
) to the edge of

Swinging arms f f’ are pivoted at 4 to the
T} | : that the =
in the same vertical line,

y the red. dotted line in Fig, I,

ElS_SB'elEI:ianig_?iL-f?

ing the clamp-frame on its pivot '

, 1618 reéq-

ine 77 should

W 8,
on

h is regulated by turn-

e from the pivots ¢ #, which

ing bar [ |

S¢% at each

position by =

o bar{ may ‘be set ab any re-.

as the end of the. man-

drel . A sliding bar, 4, is attached to the =
the bolts passing: =
slots p p inthearms £ f7,: .

| distance must be the semi-diameter of the bot..
| tom of the kettle, because to the slid

pivots; so that the screw s being loosened the

head-piece ¢ ;nay be turned out of the way to-
one side, leaving a clear
drawing the rod »,when the, |
ened to remove or replace the disk . The

passage for with- -
clamp m' is loos- .

clamps m m’ have each a sleeve, 2, (see Figi -

with the disk Z. The fiace of the inner clamp,

} IL,) which serves as an axis into which theend |
of the rod r is inserted,and on’ which it turns

m', 18 in a line.with the outer edge of the man-

drel a, against which the disk rests when the _
swinging partof the clamp-frame isset. straight
with the machine, as in Fig. I1I, so that when
the disk is placed between the clainps m and m’
and the swinging part of the clam p-frame is set
straight the disk is in a vertical plane exactl V.
drel

a,and coincident with the vertical plane touch-

ing the outer edge of the mandrel a—that,is, -
the edge turned toward the eye in Fig. 1.
This position of the clamp-frame and disk in

.On a suitable bed-plate, w, is set a slide- -

rest, #, which carries the tool j, the tool being
projecting horizontally

'l1
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# by which the tool is pl‘ressed up. against or | ma_nidfel and tool, while the tool is slowly mov-

withdrawn from the mandrel ¢ at-pleasure.
The axis of the roller or tool j is in the same
horizontal plane as the axis of the mandrel «,
so-that the tool presses fair against the man-
drely or against the disk, when interposed be-

tween 1t and the mandrel «, as seen in Fig. 1.
The slide-rest x has a longitudinal motion par-
-allel to the axis of the mandrel a2 on the bed-
-plate w by means of a screw, ', working hori-

zontally nnder the bed-plate w, and through a

female serew in the lower part of the slide-
rest . The length of this longitudinal mo-
tion is_equal to the length of the mandrel a,
parallel therewith and opposite thereto, so |
that the revolving of the screw &’ (which is

turned by.means ot the pulley d') causes the

tool j to pass horizontally along the mandrel @
from 1its extremity to the block b and back-
~ward by means of the pulley ¢. The pulleys
'd’ and ¢ Tevolve in opposite directions. (In-.
“dicated by the arrows in Fig. 1.)  Beside each

of the fixed pulleys @ and ¢, by which. the

.serew @' 1s turned, is placed a loose pulley, ¢/,
~on which the belts are placed when the-screw
18 not desired to revolve. Thus, when the
screw a’ 18 being turned by means of one of the |
- fixed pulleys,thebelt which is designed to work
the reversing fixed. pulley is slipped onto its
"loose pulley, -so as not to interfere at all with

the operation of the tool. =

one side und withdrawing the rod #, and then

replacing the parts when the disk is set be- |
tween the clamps. The tool 5 is set s0 as to

press against the outer face of the disk against

the extremity of the mandrel a. The sliding |

bar {.is then set (by means of the nuts # ») so
that the distance from the center of the disk %

to the end of theé mandrel @ is just equal to the peating this operation until the required dish

semi-diameter of the bottom of the kettle to

~be made. Thus_the tool presses against the’
disk % just at the point where the formation of
the sides of the kettle, by ‘‘ dishing’’ the disk,
is to be commenced. The shaft ¢ is then set

in motion In the direction indicated by the ar-

row on'the pulley d, and by means of the pulley

¢’ the serew a isalso started, causing the tool to

travel along the mandrela. The winch-handle.
2 1s turned so as to press the tool j close up

against the disk %, with the requisite degree of

force .to produce the spinning effect on the

disk. = Asthe mandrel « has a positive metion

. on its axis, and the disk is pressed against the
‘mandrel by the-tool j, the disk revolves with
- the clampsm m’. The toolj also revolves on its
‘axis, not with a positive motion, but by roil-

Ing contact induced by the revolution of the

disk. As the passage of the disk between the |

ing toward the circumference of the disk,
causes the tool to deseribe a spiral path over
the whole surface of the disk outside of the
circular bottom of the kettle, (whieh is un-
touched by the tool,) the disk is elongated in
a radial direction and contracted circumfer-

‘entially, as before described. This gives a

slight dish to the disk on the first operation,
and permits the swinging part of the clamp-
frame to be pushed out of the straight line, so
that the arms £ f will form an angle with the
arms e € of the clamp-frame, equal to the dish
of the disk, or the angle which the side of the
kettle now forms with the bottom. As the
acuteness of this angle, or the dish, is thus in-
creased on each repetition of the operation of

‘the passage of the tool over the disk, so the
“1nelination of the swinging part of the clamp-

frame to the fixed part is increased by press-
ing it to one side by means of the handle A,
and as the extremity of the mandrel ¢ is al-
ways at the point on the disk where the dish
or angle commeénces, and as the line 4 ¢ (the
center of motion of the swinging clamp-frame)
is in the.same plane as the extremity of the
mandrel, and very nearly coincident with the
point at the extremity of the mandrel which
touches .the disk, (as seen by the red line in
Fig. I,) the disk will always lie close up

| - .- .| againg8t the mandrel, no matter what the dish
-+.. Having thus-deseribed the construetion of:

‘my machine, I will proceed to explain more
_fully :its mode of operation. The swinging
“arms f f’ ofthe clamp-frame being set straight,
- or parallel to the axis of the mandrel @, the
~circular disk k, of brass or other metal, is in-
“serted between the clamps m m’ by loosening
~ the thumb-serew s, turning the head-piece ¢ to

of the sides of the kettle may be, by simply

pressing the handle » away from the side.of
-the machine on which the tool is situate, as

seen in. Fig. I. When the tool has passed
once over the disk; the winch z is turned so

| as to withdraw the tool from contact with the

disk, and the motion of the screw a’ being re-

‘versed by means of .the pulley ¢, the slide-

rest # and its tool j are slid back to their for-
mer position with the tool at the extremity of
the mandrel. The motion of the screw is now
again reversed, and the swinging clamnp-frame
being set at the required angle, the tool is
again caused to pass along the mandrel a over
the disk toward its circumference. By re-

is given to the disk ‘the kettle is gradually

formed into the propershape, the sides of the

kettle being kept straight, and the unequal

‘contraction of the metal being prevented by

the use of the straight eylindrical mandrel.
- It preferred, the mandrel may be made

slightly tapering toward the extremity, but

this‘ls not advisable, as it makes it necessary
to set the mandrel-shaft ¢ with its axis at the

same angle to the axis of the screw o of the
| slide-rest. #, which carries the tool j, as the.

face of the mandrel has to its axis, because the
face of the mandrel turned toward the disk
must be exactly parallel to the path of the
tool by which the metal is spun out against
the mandrel., = = S

| Having thus descﬁbed my improvement in

machinery for.spinning out metallic hollow

‘ware, I do not claim the process of forming hol-
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low ware from dlSkS of metal by uhe smnmng _.the salme Vertlcal p]ane as the extremlty of the

[process but : R mandrel, with the adjustable bar orits equiva-

| What I.do claam as my mventmn, and de lént, for setting the clamps which hold the

sire to seecure. by Letters Patent, is— 'dISk at .any required distance frem the ex-

- 1."The use in machines for SPmmng out | tremity of the mandre], for the purpose of.

‘hollow ware from disks of metal, of a straight | regulatingat pleasure the diameter of the bot- =
‘cylindrieal mandrel revolwng on- its axis, of | tem of the kettle or other article to be made, -

‘sufficient length to.sustain the disk from the | and ab the same time permitting the. side of -
-‘cucumfelence to the point where the opera- | the kettle or other article to lie close to the -
-tion' of the.tool commences, In combination | -mandrel while the tool is passing over it, no -
‘with a tool havmg 2 longltudmal motion par- lmtter what degree of dish is given to the dlsk..

‘allel to the axis or face of the eylinder, and So | |- In testimony Whereof the said JOEN GREY

arranged as to compress the disk between | has hereunto set hlS hand in.presénce of us.

Jitself ‘and the. mandrel substantlally as de S ~JOHN' GREY
-scrlbed A . \Vltnesses S

-2, In the uomblnatmn of the amngmg ~ MARTIN G. CUbHINGr
Ghmp .frame, having its center of mnotion in | THOMAS GREY. -
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