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UNITED STATES

PATENT OFFICE.

HIRAM W. HAYDEIN, OF WATERBURY, CONNECTICUT.

~‘!M,PRQYF'-M§NT _IN MACH:NES.'FOR MAKING K\EITLES.

Svpecification fotmmg part of Letters Patent No. 8,589, dated December 16, 1951 5 c\.teuded seven years;

l\ussuc No.

- Jo all whom it may concern :
Be it known that I, HIRAM W. HAYDEN, of
\Vaterbury, in the county of New Haven and
State of Connecticut, machinist, have invent-
ed, made, and apphed to use certain new and
: useful Improvements in Machinery for Malk-
~ ing Brass Kettles and Axrticles of like Char-
_ acter from Disks of Metal; and I hereby.de-

clare that the following is a full, clear, and ex-
act deseription of the consbructlon and opera-
tion of the same, reference being had to the
annexed drawings, making part of this speei-
fication, wherein—.

TFigure 1 is a plan of the machine complete.
Fig. ) is a side elevation, and Fig. 3 isanend
elevation. Fig. 4is a lonrrxtudmal Section of
the forin, silde-rest, and’ puppet-hedd; and
Fig. 5 is a cross-section of the machine near
theslide-rest, looking toward the mandrel and
form.

The other figures are separately refer red to,

and the like marks of reference denote corre.
sponding parts in all the figures.

Before proceeding to describe my machine
I will give a short aecount of the ordinary
process of making kettles of brass or other
metal, in order that the operation and advan-
tages of my machine may be more clearly un-

derstood. A disk of metal of the propersize
is stamped between dies, gradually stretehing
thebottom and compressing thesides together,
and this has to be performed several times to
“draw the metal info the right shape, and at
tach stamping the metal has to be annealed,
which stamping and annealing- stretch, dis-
tress, and injure the metal, rendering it soft,
porous, and weak at the very point where the
kettle is most Jiable to-injury, and large ket-
tles having to be stamped sombmmes ten to
twelve times, and aunealed each time, - When
the kettle is completely shaped, the metal is
80 softened that it has usually been hammered
or what is termed “‘spottéd?’ to give hardness
and temper to the metal, and this hardening
is nneven in its oper'ation, and distresses the
metal, making it thinner in some places than
in Othels, but the greatest difficulty with the
old process is this, that the die as it is forced
into the matrix éarries the metal with it, tend-

ing all the time to shove the bottom otf from_

the sides, and by consequence streteching the
wmetal most at the angle formed between the

2,878, dated February 13, 1866.

‘Bottom aud the sides, rendering the metal

“thinnest at this point, the very pomt where

most. liable to injury, and where blows-and
Lruises nsut 1lly are receiyed, and the large- -
siZe edges. of the sheet ha,vm(r to- be drawn
info a. bmallu compass-to ,fo‘rm the top of the
kettle are 00mp1essed and:nade thick near the
top, where there is littlé wear, and where it
is sapported by the wirin’g. Consequentlythe
old process akes the kettle thick where it
should be thip and thin where it should be-
thick, andthe proce syoi hauynering, although
pxoducmg a better grticle thap stamping, smll
hasthesane disadvantage of makmo the metal
thin in the wropg place.

My improvements,as disting ulshed 'md con-
trasted with the foregoing, consxsv in the ar
raungement of meechanical means to secure a
cneulax disk of metal agninst the center of a
form, so that it is rotahed, with the form, and
then brmcrmv a proper tool to bear against the
disk, and gladuwlly moving the tool by the
inachinery as the disk is lotated bending the
metal and corpressing it graduglly upon the
form, the tool operating so as to compress the
bottom onto the shape of the form and grad-
-ually thin it, and then to draw the sides out
straight and gradually thinner on the forms,
which forms are made sucgessively smaller
near the top of the kettle, the bogtems remain-
ing the same, and the straight sides coming
less conical until the last form is of the proper

-shape and height to form the complete kettle.

The bottom, always being formed by the first
operation, is not changed by the subsequent
operations of stretching and thinning the sides,
the bottom and sides being tapered from the
center of the bottom, where the disk is of its
original thickuess, to the top of the kettle,
which finally receives and issupported by the
wiring, which is put in as usuaal.

‘By my machinery the ‘largest-sized kettles

or ‘‘brass batteries,” as they arc spmetimes
called, are completely formed by tlx ¢ use of
five or six molds; and the annealxuw Nais to be
done only a corresponding numbu,lof times,
being on the blank and between ;ba(h sue-
cessive operation. !

The operation of the tool on th kettle is
similar to rolling, drawing the metal out with
a spring, temper, and elastieiby quﬁ‘a-l to rolled
metal, and of an even hardness fud homo:
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geneous fexfure, and the ketfle is formed
thickest in the part where there is most wear.
Having thus described the general opers-

.tiop'and the advantages of the articies mant-

. factured by my machine, T will now pmceed
to detail the construction and arrangemend. <)L
- the means employcd to produce tm ah'\\
mentioned result,

113 the aucompanym“ drawiogs, A Aa re}eg's
or o' frameé supporsing a bed, B, made sinilar
40 The bed of alathe, with s'iﬁc.s 11 outhetop,

2 :ﬂn!w}

0 iy.a mwuurel head ormed with JOGHM]
bo,{es @'y receiving the mandyrel ¢, the end-
‘wise pressure on which is taken b’«] the back
‘set-serew, 2, in a cross-plece, ', on short
columns b, neally a8 usual.

Between the journals @ and i L‘u" mandrel

"¢ has around it the conical pulleys I,setloose
‘ol the mandrel; as usua,l, and ’navlrm on their
smalier end a plmon 1, tuking a wh%h d, on

= short shaft, 3, set in ad]ustabie sliding Jom'

‘nals 4 “on the manqrel head C, with pins 2
passing.through holes in the slides into the
gem\nal'bov{. . These holes ave so placed thas
the pins.wsecure the jonrnals 5\0 as to bring the

“wheel 4 into gear with the pxm(m d, or \135«.

_.connect them, ‘md on the shaft 3 is 2 pinion,
&, taking a gear-wheel, &', which is secured
on the' 11’1'1.1}\1161 but the pinion d°is discon-
nected from- Lh{, pinjon d, the object of this
-being to give a slow pow r>1 fal rotation Lo'ths
mandrel e¢; but this may be ased or not, as in
ordinary lathes, and w} @b used bhe wheei
@’ is to be connected to the pulleys D by &
bolt, the head of which is shown at 5, Fig. 2,

which is to be serewed into o hole in the end
of the ¢onict Ll pulleys D, asusudl. The man-
drel ¢ has on’its nose the face-chuck ¢, made as

usual and turned true, which has holés
through~it to reeeive the serew-bolis 6, with
theirp nuts that secure the robary forms. The
first one of theise is shown in Pigs. 1 and 2,

(marked B,)-and 7are serews $o adjnst the
form to the central position. on the chuck;
but the areans of adjusting and securing the
form to the ehuck are to be those besta da?)bpd
to_the purpose. .
© - Fis asliding bed in the slides 1 1taking by |
& croess, ¥, slide 19, the puppet-head ¥ et the
xatheq and these both are secured by a clamp:
piece, 8, beneath the slides 1 1, through whieh
2»,}:*0%, 9, passes, with o nut above the bed of
4

1 ¥

1111 ave al shing-serews. passing thr ou'rl'
ears on'the bed I, takmr‘ tlie sides of the bed
¥’ to adjust ibacr 0ss the maahme. This head
T is formed with a pipe, f, connecting {he
tops of the ends, and iuside this pipe f is o
-shors pipe, f', (see Tig. 4,) secared by a pin
and grocve, “ud this p*pﬂ f’xs formed with or.
carries ¢n it guter end a hand-wheel, 2 the
hub of whieh is formed with a fernale screw
initg interior. ‘Thehead thusisrmed receivag
the supporting-mandrel f°, that has a groove
taking a pin to prevent its turning, bub
lows 1% to slide freely lengthwise, and this
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mandrel f* fits the ylpv fon ity (,nd next the
chuck ¢, bub tho back md is madelarger, with
& serew - thread Ln, around if, that fits the
serew in thehand-wheel f%, Theobject of this
arvavgenient is that by turning the whesl j"‘
nnbil it hing d 10 supporting-laandrel f*
back il jtg & - 131 d f:mbdged the man-

diel £* can bo wek oub of the way, 8o as
bo ¥ he ahle o 1 the ketile without mov-
; alan withoub losing time
21 17 pack, which w ould e

m if the m.uuae,l bad a serew-thréad ity
ki gm.te icngth.  The end of thiz mandrel f*op-

ite to 1 - 1348 turaed smaller and
, eives » soeksf, 14, and
to-votate freely,  This swhet} 14 has
on its end, withasmafl eay ity in

2 smnll ¢
e center
’i‘m ciy : m»ak of metal to be
kS - putch-mark ia
;ide of whiech, taking
¢ the sockes 14, forms
the ,ahee,» to the right place
ong, and when the kettle is
suneh-mark is £o be beat down -
“The disk of metal is to be placed
form, and the mandreel J? shoved
rew 1338 taken by the sorew

the eas vity in
8 guide to b
for all the v}
completed
“fiab again.
adsinst the
up il the

ing toreed streagly up onto the
(wm"h is to be 80 placed tha
it (‘mxtm murk mt 5 Lm,u \’]t§ mthe%cl\u:

f;he tilsk and - .
soekics rommm *x 'th thP foz . {)n powerbe-
ing spplied, bne gockeb rotating on the end of
the mandrel S and o tightening-serew, 15,
may be used to "bind the mandrel tight in the
tubular xwalmgf These bmng the means of”
securing and 1o% a‘img the form or.mold and
the disk, tLe maans of sustaining and mdving
the tool, to operate on tim sheet are next to
be deseribed.

¢ is & gear-whees near the end of the man:

drel ¢, ontside thobead €, throngh which the
power is

, parts.

17 i a center ou the bead
fiat frame,
and g, on

C, receiving -
&% which earrvies two pinions, ¢
’nds mmns 16 and:18, The pinion’
s wheal, B, on the ceater 17, and
o pinion, A, on a ceni or; 18,

1e finine ,;- »uujﬂctﬁaue wlﬂ—e* K fmd':

sleaop
| pindon
| wheel I 2 rotat 10‘1 m nibhev (hrerﬁon, and by
consequence all thé parts connected to it, for
a purpose keieinaiter shown, she wheel g JI’O-
tating in the same divection all the time., If
the frame ¢ Is moved an its center 17, 50 as
to cennec,t the pinion g’ to the wheel g, the
wheel ¢ and the wheel 2* will be 1'0t'1ted in
the same direction; but if the pivion ¢’ is con- '
nected to the wheel g 9 by meving the frame g
“the w heu R owill go 1 yposite dirsetion
$0 the wi , ame g° can be 80 set
thas netiher S, g or g touch the

of the wheel j7 and the mandrel f% with its..

communicated to drive the other



2,171

wheel ¢, s0 tlnt the wheel 2* is not moved
The frame ¢* is moved Ly means of an arm, ¢,
with a Imk, ¢, to a small disk, /, on the (,nd
of shaft &', set in bearings 20, thh a handle,
21, to rotate the shalt, aml either raise or
lower the arm ¢ as is usnal in lathes. '

it is a gear-wheel taiking the wheel %, and
has a pinion, /3 formcd with or counected to
it to communicate motion to a wheel, 4, that
is on one end of a screw, ¢
whole length of the xmchm(, inside the bed,

for a purpose hereinafter set fmth. and is qn-v .
.that receives through it a shorb shaft-that has

cured at the other end by a nut and washer,
22, outside the bed B. The journal thx'ough

which the screw ¢’ passes, near the wheel i is
formed as a short pipe from the bed B, and

receives around its outside the eye of a lever,.

*, that is formed with a slot to receive the
centez 23 of the wheel %', and a pinion, »*, so
as to bring the pinion 2’ into gear correctly
with the wheel ¢, and adjust in case of wear.
The lever ¢* extends toward the back of the
machine and terminates as a handle, and has
a screw-pin, 24, and nut 23, with a lever to
tarn it.  This pin 24 passes through @ curved
slot, ¢, which is secured to the bed B and
head C, the slot being th arc of - cirele to
the centex of the screw ¢. Tle object of this
lever is to bring the wheels /2 and #* properly
together, or entuelydiseonnect them, and also
d”()\\’ dlﬁuent sized wheels to be pub in to
regulate the speed. . The wheel 4 gears to a
pinion, ¢, which is set on a shaft, Ix, that has

a long key:scat to take a key semned ip the .

pinion ¥, so that the shatt XK can be given a
rotary motion, but still allowed toslldelength-
wise Uuough the pinion. The shaft K is sap-
ported-n a journal, 27, on the bed B, and the
pinion ' is relained in place by a fork, 26,
coming from the jotirnal 27 over and ‘into a
groovd around the boss of the pinion 4. The
shaft K is supported at the other end in a
journal, 29, depending fiom the under side of
the bed’u 01 the slide-rest, and has a miter-
wheel, £, on ils end, taking a similar miter-
wheel, I, on a short shaft passing throngh a
pipe-journal, 30, depending from the bed o'
# is.a gear-wheel secured on the end of this
short shaft, taking an iutermediate pinion, ¥,
which is set on a center, 81, on a lever, m, the

¢ye of which sets over the pipe-journal 30, the

other end being formed as a handle, 31.

32 1s a screw passing through a slot-in the
lever s into the part o, which slot is of suffi-
cient length to'allow the lever s to be moved
sufficient to conncct-or disconnect the pinion
& with a wheel, », aund astop or blocking-piece,
33, set on a serew on the bed o,

wheel n.  This wheel n is sét on a shaft, o,
forméd as a serew, and ‘supported by a jour-
m] 34, near the end of the cross-sliding bed
o’ ofthc slide-rest, and the screw-shaft o has

o1 its outex end, near the wheel a, 2 hand-:

wheel, »' whut,by the screw o tan ])LJQI«L[’(A]
The bed o' of the slide-rest is forited to ge
acress the machine on the slides 1 1, and has

’, which runs the

_ retains ihe le-
ver in place to connectthe pinion# to the gear-

a slide, 35, at the back edge, taking under the
beveled outside edge of the .siide 1, and is
formed with a.bed, ¢*, on the front of the ma- |
chine, which has ﬂanges on the under side,
taking set-screws 36, the 1)011th of which entex
and adjusb a slidmg plate, 37, that takes the
bevel on the outer edge of the slide 1 oun this
side, soas to allow the bed o', with its parts o*
and o’ to slide freely on the shdes 1, but be se-
cure in place.

¢® is a plate on the end of the bed o, pass-
ing downward and terinnating as a plpe, 28,

on its inner end a pinion, of, taking a rack, 39,
on the under-edge of the slide 1.

o® is a géar-wheel on the outer end of this
shaft, ta/l;mo a pinion, 40, which is mounted -
on a short shaft centering in the plate ¢%, and
a bracket, 41, outside sustains the pinion, and
a handle, of, eonnected tothe shaft of this pin:
ion, enables the operator to run the slide-resy
and parts attached back, when desired if the
slide-rest is not otherwise retained in place.

The serew o enters a nut, 42; on the under side

of the slide p, which is for,med with beveled
sides, as usual, and this slide p takes the col-

umn p’, which is secured by a center-pinin the
slidep, and has a flange with bolt 42 to secure

it in plaee, and this ﬁande is to have a secohd
set of holes to take the bolts 43 and secure the
column when turned into another position, for
a purpose hercinafter set forth; or the screws
that hold the columil p’ to the shdep may pass
up through the slide » from heneath into the
colunn to segare. it, as before. - On top of the
colamuipi gg’ﬁ small slide-rest, p*, with screw
44 taking a nut on the under side of theslide
2% that carries and sustains by bolts and nuts
45 and clamyp 46 the tool r, which operateson
the disk of metal or p(utmlly -formed kettle to
form the complete kettle. The teol is made
rounding, as shown, so as not to ent the metal.
q is a bracket boltéd on the back of the bed B,
formed with a flat top, as scen in Fig. 5, and
with a rabbet between it and the slide 1 to pass
the slide 33, and this bracket.q has a flange,
47, at each end, on the top of each of which is
a bolt, 48, that passes through a slot, 49, near
each end of a pattern gnide-plate, ¢/, and nuts
and washers ou the bolt 48 secure the plate q
to the bracket g after the pattern plate ¢ has
been adjusted Lorizontally td the proper place,

1 the slots 49allowing of this adjustment, which

is effected accnmtdy, as follows:

53 are two cars on the outside faces of each
flange 47,that receive a serew, 52, at each end
‘of the bmcket ¢, standing horizontally and at
nrrht; angles to the slides 1, and these screws

2 pass thlotwh the cars 03, and are kept in
place but allowed to turn by a pin behind the
outer ear, 53, or other convenient means, and.
around: cach scerew B2 is a nut,
pin entmm" a hole, 50, near’ each end of the
guide- plato ¢, so that b_y tuwrning the serews

52 the platé can be adjusted: hou/ontally and
mto a ncarly parallel line with the front side
of the form then in use, and the nuts and

51, thu 16 }ms a .
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washers on the bolts 48 retain the pattern-

n.axe ¢ firmly in place. Through this plate
¢ is a slot, 54, of nearly the half-sectional
ghape of the fonn E, and receiving a roller, 55,
on a strong pin. 56. near the back end of the
siide p. ‘

The operanon of these parts is as follows:
The operator disconnects the pinion 7 from
the wheel # by removing the blocking-picce
38, and runs the slide p back by nnserewing

the serew o by the hand- x\heel ', at the same-
time running the slide-rest o’ and parts con-

neated back. Dy the handle o° and pinion o*

taking the rack 39, the roller 35 running in-

" the slot 54 until it reaches, or nearly:so, its
_back end. The operator now turns the han-
" dle of the serew 44, moving the slide p* and
tool » back out of the way. ~ He then places o
biank of metal in the machine and secures it
agalust the mold B, as before describéd. He

then runs the slide p’ up, 50 that the tool takes.

against the disk of metal with the required de-
grecofpressure. Theproper pointtowhichthe
tool is thus prejeoted is defermined by marks
on the slide-rest p* and slide p*, or by a'screw-
clamp (which is preferable) on the'slide p*, so
that when the tool » is projected to the proper
pldce the elamp takes against the énd of the
rest p°. Iun this position power is applied to

rotate the ehuck and disk, as deseribed, which:

monen passes from the mandrel ¢ through the
" gearing, rotating the ‘shatt K by the pinion ¢
mhnm she long slot 28, giving motion through
the miter-wheels 7 and Pand wheel 2o thepm
- Jon P, which the workman connects to the wheel
wby the lever m and blocking-piece 88, which
. rotates the screw-shafl o, drawing the slides P
toward the front of the machine.. The tool #,
standing near the socket 14, coinmences to op
erate’on the disk, and if no "other power oper-
ated ou the slide p the too] » would be drawn
ont g4 o right angle to the slides 1; but the
roller 55, being drawn forw'n'd in the slot b4,
Moves theslido P, resi o, zmd part attached to-
ward the mandrel- hca‘d C, the ghaft K sliding
*luouz,h the pinion 4 hut bemg still rotated

by the key and stot 28.

“that, the tool compresses the disk of metal
regularly as it is rotated, with the form E op-
exabmg on the disk to draw itto the shape of the
forsn, gradually thinning it from the center of
the bofte m; and the operation proceeding, the

 glob B4 canses the tool to draw the metal grad-

usliy thinner from the center untilthe edge is.

--gxtended to theshape of the form Byandasithin

18 required in this firgt operatlon. ‘I would:

here remark that the disks or blanks shaped -

by these means should be smallerthan in the:
ordinary stamping process, as the extension
and thinning of the top of the kettle brings'it

to the proper shape and size with - consider-, |

ably smaller blanks or disks. Tlhe blank disk

of metal having thus undergone the:first: op--

" eration, the slides ¢* aid toolx.dreito berun
vack oub of the' way, the mandvelf* with-

dearwn, a8 described, the partially-shaped-ket-

The for g of thissiot 54
is bucn,,md the pattern-plate ¢ is so-adjusted,-

tle removed from the form. The slide p and
slide-vest o' are now run back, as before, an-
other blank put in and secured, the slide p°
‘ran up to the proper place, and the parts put
in motion as before; and when the required |
‘number of kettles have been thus partially
‘formed and annealed, the machine is altered;
or another or Successive set of machines may
effect the succeeding eperations, the machine
being constructed preciseiy the same as bas
been deseribed up to this point, with the ex-
=reption of the changeable parts, hereinafter
set forth; but for the sake of clearness w‘, will’
suppose the present machine te have the fol-
lowing-parts brought into action, and the wma-
chine adjusted as follows:

I remove the first pattern-plate, ¢, by taking
off the nuts from the screws 48, and UBSCrew
the screw o by the hand - wheel » until the
nut 42 runs off the serew o
the cap of the journal 34 ,md remove the screw
o and parts attached entirely; and having re-
moved the form B, I put the second form, I,
on the chuck ¢, (see Tig. 6,) and adjust it so
as to.run true. 'The boits 43 are to be ra-
mav. from the ‘flange of the column ', and
the column given 2 par tial rotation to the po-
sition shown in Fig. 6, and the bolts 43 put m
a second set of holes, to hold the column. p’
secure in place. The tool r and puts and
elamps 46 being removed, a block, ¢, is to be
set over the bolts 45 and the follower 46,-and
nuts again replaced. This block ¢is made with
ears forming bushes for n shaft, 67, on the end
of .which is a roller, 68, and the Pressure. on’
the roller is taken on the point of a set-
serew, 66

Over the bolts 48 on thc danges 47 1 prace
the slofs 63 of the second pattern-piate,s,
formed, as seea in Fig. 6, with a straighs slot,
62, and adjust this plate horizontally, as be-
fore, by the holes 64 taking the pins bi, so
that the edges of the slot 62 are nearly parallel
with the front side of the mold H, bub s0 as .
to make the metal thinnest near the tep of the
‘kettle; and this plate ¢ is secured in place by
the nuts on the bolts 48. Inowbringa clamp
to bear to take motion from the serew 4, prs-
viously referred te. The way of effecting this
will be seen in Fig. 5, wherem 7 is a ﬁfmge on
the under side of the slide o, descendmv and’
having an eye, 57, to pass the screw ¢, and
through the side of the eye 57 is a mortise
takmg a slide secrew -clamp, . 08 that. eorre-

.sponds to the threads of screw ¢/,

g }mkmectcd 10 the diamp 58; and
.0 an army 60, passing througha slot.in the
Aﬂande 7y and fcrmed ‘With 2 sman shafb set-
tmg in a hole forred in the fiange # and bed

o', which shaft has-on its. outer end a lever, #?

It will now bé seen that when the levesr o is
in the position’ shown in Fig.'5 the clamp b8
is disconnected from the screw 4/, which' ro-
tates. in the hole 57, without movmg any of"
the parts; but when the Tever 7 is ramsed up
and the blockmg piece61on theslide o placed -
‘under the end-of the lever, thc;, serew-clamp

Wb g
R

-1 then take off .
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58 is brought against the screw 4, which is
kept from bending by the eye 57, and com-

municates motion to the slide o" and parts at-

tached to move them in either (llrectlon, ac-
cording to Wwhich way thé serew ¢ is rotatéd
by the ¢ gearing from the mandrel C. The ket-
tle partially formed, as described in the fore-
going, is now 'to be clamped firmly against the
form E'. 'The bottom of this form W s the
same shape as the form T, the sides being
brought nearly parallel the cavity in the sock-
et 14, placing the partially-formed kettle cen-
trally in the lathe and securing it omto the
. form I¥, as before.
be run back by thehandle ¢® until the roller 68
comesnearlyoppositethe commencementofthe

sideof the form ¥/, and theslide p*, with its roll-.

er, isto be forced againstthe partially-formed

kettle by the screw 44 to the required point, -

which may be determined by a gage or clamp,
as before. The lever #* is now raised and the
blocking - piece .61 put under it, the gear-
wheels from the mandrel C to the serew ¢ be-
ing set so as to rotate the shaft 4 in the diree-
tion to draw the slide o’ and parts toward the
mandrel-head C. The power now being ap-
plied rotates tne form and pftrtmlly shaped
. kettle, and screws the slides o’ and p,with the
roller 68, gradually toward the chuck e, the
slot 62 giving pressure through the roller 55,
slide p, and eolumn p° by the reller 68 on the
kettle, and this roller, turning as the kettle
and form is votated, compresses and extends
the metal till it sets close onto and is of the
shape of theform ¥, and extended also in the
length of the sules, while tho mouth of the
kettle has been decrcased in “Giameter. The
mandre] 7° being withdrawn, the kéttle is re-
moved, as before e, -and the slide-rest ran back
by (,han ging the direction in which the serew
i ron‘ces or by disconnecting the clamp 58
and running back by the handle 0", and the
parts bmno"ht to bear on another partially-
formed Lettle, as before.  If will now be seen
that according to the size of the kettle it will
be necessary to have forms that will draw the
mouth of the kettle graduaily smaller,bringing
the sides nearerparaliel: - The conicalsidesof
the mold being straight, all that is necessary
is to have the patiern-plate s, with its slot
2, so adjusted that the slot. stands ncarly
parallel with the side of the form at the point
where the roller operates on the kettle, with-
oub the necessity of having a pattern-plate for
each form; but I seldomhave to use more than
four or five forms to produce the largest size
complete keitles. -In the drawings only three
forms are shown, the third form F’, which
produces the complete kettle, being shown in
Fig. 7, with the pattern gunide-plate s and
slot so adjusted that the slot 62 is nearly par-

Theslide-rest ¢/ is now.to|

allel with the front side of the form E?, and
this figure needs no further explanation, the
mode of working and-operation being the
same as last described; and I would here state
that the roller may be applied with the first
form, or the tool » in the ‘subsequent oper-
ations, although I prefer to-use them ag here- -
in set forth; and in this arrangement the an-
gle formed 'between the bottom and sides of
the kettle is not reduced in thickness, the
roller commencing to operate with searcely
any pressure at this point, but gradually com-
pressing the metal more and more as it oper-
ates nearer the top of the kettle.
I am aware that- machinery has been made
and used for compressing kettles and similar .
articles into form Dby dies, and also for the
spinning or burnishing up conical or sphe-
roidal forms, or forms of the same shape-as a
kettle, and the two processes of burnishing .
and stamping have been combmed but in
this apparatus of mine the metal is strebched
into form abt the same time that it is com- .
pressed and thinned between two metallic
sarfaces, similar to rolling a flat’ sheet; and X
am not aware that flat disks or blanks.of metal
“have ever been stretched and compressed. so .
as to extend the sheet and form a keftle of .
the proper thickness at the required place
by means of the pressure of a proper tool, -
roller, or similar. article moved by mechani-
cal means while rotating with and on a proper
form or mold of metal, the machine, when
adjusted as described and shown, being self-

tool by hand.

I do not claim any of the gear-wheels or
pinions, nor their arrangement, except as
hereinafter set forth, some of these being com- -
mon in ordinary labhes, but

What I claim, and desire to secure by Lef :
ters Patent, is—

1. The ' combination of mechanism, con-
structed .and arranged substantially as speci-
fied, for making kcttlos and similar articles
in substantnl]y thie manner set forth,

2. The construction of the mandrel f*, part
of which is eylindrical and part fitted with a
short screw, 13, to take the serew of the hand-
wheel f?, 50 that great pressare may be made
at the point desired, while at the sathe time
the mandrel can be cwsﬂy and quickly moved
through » long distanee, for the purposesand -
as desecribed and shown.

In witness wherecof 1 have hereunto set my
signature this 1st day of January, 1866,

H. W. HAYDEN.
Witnesses: ' '

Gro, E. TERRY,
EnwARD J. Ricr.

acting and in contradistinetion to guiding the



