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STEPHEN TUDDENHAM, OF LOWER-MARSH, LAMBETH, ENGLAND.

Letters Patent No. 111,097, deted January 17, 1871.

- IMPROVEMENT IN THE MANUFACTURE OF ORNAMENTAL BARS OR RODS OF METAL.

Tho Schedule referred to in these Lietters Patent and making pat of the same.

I, SrepEEN TUDDENHAN, of Lower Marsh, Lam-
‘beth, inthe county of Surrey, England, have invented
Improvements i the Construetion and- Manufacture
of Iron or Metal Rails, Rods, or Bars, for balconies,
gates, railings, pillars, standards, or eolumns, and
other useful purposes, and also in the machinery em-
t1;10)'(:(1 therein. of whielr the follewing is a specifica-

fon.

This invention relates—

First, to the twisting (either singly or in groups)

of bars or rods which bave been previously spacially
prepared with devices that are subservient to the or-
naments or form intended to be given to -the com-
pleted bar or rod, and has reference also to ‘the
mode of applying orbamental bosses or sockets and
serolls to such twisted bars; and,

Secondly, to the machmery and means employéd
for twisting and finishing the said bars or rods.

In carrying my invention into. effect I propose,
first, to roll straight bars or.xods of wrought-iron or
.other ductile metal, of such form or.cross-section as
1hay be required in order to produce a twisted bar or
rod of the required ornamental figure.

‘When the rod or bar lias been prepared by making
it of the required sectional figure, I twist-it by means
of the machinery hereinafter described, the bar or rod
being either in 2 cold state, or, if nécessary, heated,
according to the quality of metal or form of the cross-
section.

By this process I produce extremely ornamental
helical devices, superior in appearance to, and much
stronger and tougher than, any that can be produced

directin east metal by molding from patterns, because,
- by properly designing the outline of the section of the
prepared bars, I am able to produce, by the' after pro-
cess of twisting, various ornamental devices, the mem-
bers of which may be'much more under-cut, the hol-
lows much deeper, and the edges much sharper than
the casting process will admit of, and the effect pro-
duced is consequently more artistic.

Iu some cases the vaiious sectional forms-of the
prepared rods or bars may have formed upon their
surfaces such ornamental devices as scrolls, flowers,
leaves, or other projecting bas reliefs, and then by
giving the metal the requisite twist the appearance of
the rods or rails will be greatly improved.

I also propose to employ, for some purpeses, pre-
pared bars or rods of stecl, copper, or .other metals,
or thejr alloys, and likewise to combine with iron or
steel ornamental bars.of copper, gun-metal, or brass,
or other metal, so as to produce a still more orna-
mental article.

* Although I have referred to the production of the

straight bars or rods of ornamental section as being
proposed to be effeeted by the direct process of roll-

ing, I sométimes employ prepared bais or rods mads
by casting them in molds made from straight.patterns,
of the desired ornamental form or section, which rods
may or may not liave .cast with them ornamental
heads or pedestals, also flowers and other ornamental

devices. - When I employ cast-ivon in this-manner I
anneal the straight bars or rods so as to convert them
inte 2 sufficiently duetile material to admit of their
being afterward twisted, while in the case of castings
of gun-metal, or ofher soft alloys ormetals, the metals
may be cast -sufficiently ductile to ebable it to be
twisted without such process. ‘ .

The rolled rods, first referred to, may likewise have
ornamental heads or pedestals cast on them, either
before or-after twisting; any of which modifications of
my invention ean be made fo produce very highly or-
namental articlés. o

In some eases; before or after ewisting. the orna-
mental bars or rods, I, for some purposes, twist one
or more of them round a mandrel or otherwise, or I
twist one or'more of them together, so as to produce
an ornamental hellow or solid Delical column or stand-
ard.. o
Sheets 1 and 2 of tlre accompanying drawing repre-
sent some examples of the devices prodiced by-this
process. ‘ X . '

Figures 1, 3, 5, and 7 show-elevations of -straight
rods before twisting, (each of the ornamental sections
shown at 1*, 3%, 5%, and 7*, respectively.)

Figures 2, 4, 6, 8, show the effect produced by twist-
ing.the said straight. bars respectively, from which it
will be seen that an immense variety of designs raay
be produced by varying the outline of the section of
the stratght bars. )

- I farther propose, when twisting several of the pre-
pared bars together, to lay them parallel, or to group
them in such a position as will give the ornamental
effect required, and to hold such bars in their respect-

| ive places; while their ends are being welded together,

by means of rings or forrules, as shown at A in Fig-
ure 9, and small wedge or. filling-pieces, ¢ '«, applied
to tlie ends thereof, in conjunction with lead strips in
the intermediaté portion, such lead strips or filling-
pieces and wedges being inserted between the fillets
or projecting ribs b-b, shown also in the cross-section
of one of the group of bars, detached, at Figure 11,
which have been previcusly formed on the bars.

cis a cenfral bar or core of rectangular ssction,,
round whieh the prepared bars are arranged.

The ends of the bars, when made of iron or steel, are
-welded togsther along with the end filling-pieces a ¢,
but when a metal is used which is not capable of weld-
ing, then the ends may be secured by screw-clamps, or
by brazing in lieu of ordivary ferrules. - Serew-clamps
are, Lowever, in all cases employed-for keeping the



several bars of the group in their respective places
during the operation of twisting, these latter being

placed at intervals, as shown at B B in Figures 9 and .

40, along the group, and tend to (,qmlm, the twist
-and insure uniformity therein,

These b'us, so grouped and held together by the.

_serews ¢ ¢ of the serew-clamps, may be twisted to-
gether so as to form a compound twisted bar, as shown
in Figure 12, having either a solid ora hollow seetion.

Thes(, é,mups of thsted bars, as well as single twist-

ed bars, are in all cases twisted while in a cold state,”

and are sometl mes ornamented by hiaving - socket-pieces
or bosses, C, placed thereon, as shown in Figures 13
and 14, such socket-pieees or bosses being formed with
an opening therein, of a shape cor l'(,sp()lldln“' to the
section of the group or to that of the single bar, as the
case may be, and are secured in their pla,ces by ths
acb of twisting the bars.

Figure 15 is a- section of two burs placed back to
back which, when twisted -together, produce the de-
‘sign shown In the upper part of fig. 13.

Figure 16 is » section, showing the form and ar:
Fan uement of three bars dxsposr'd round a txnnguhr
var or core, ¢, whicl, when twisted, produce the de-
sign shown in the lower part of fig. 18.

Figure 17 is a section of the single bar, whieh, when
twisted, produces the design shown in ﬁg. 4.

In order to prevent the socket-pieces or bosses,
when of a weak section, from being burst open or
split by the fwisting of the bars, I support or strength-
en them, during the operation of twisting, by means
of suew-clamps or rings, 1>-D, provided mth SCrews,
d d, (see: Figure 18,) at each end, where practicable,
suitable beaxmg or plessmrr-plates, ¢ ¢, being inter-
posed between the serews of the clampsand: the sides
of the socket-pieces or bosses C.

Further ornamental effects may be obtained by
formmo' leaves or branches or scroll-work, B, npon

such bosses, as shown in Figare 19, and by tw1st;m".

into the group of ‘bars br zmches or seroll-work carry-
ing leaves, fruit, or flowers.

In some cases I produce highly ornamental twisted
metal-work by- combining together bars of different
sections and of différent metals, as shown in Figures
20 and 21, where—

S f are two wrought-iron bars, combined together
with a flat bar or rod of brass, ¢, formed with round

square, or other-shaped bends or fillets on each ed«re,’

the flat part of the bar g fitting in between the bars
J, the same being held together during the operation
of twisting by: the scxe\\-clamps hermubcfore referred
to, placed at snch intervals along the bars as to insare
uniformity of twist.

One or otherof thebars may have leaves, branches,
or scroll-work formed thereon before it is twisted,
wherely a further ornamental effect will be produced.

Figures 22 and 23 represent the production of an
ornanental device by combining together two or more
bars twisted in opposite duectlons and

Figures 24 and 25 represent corr espondm« seetions
of the bats 8o twisted and combined. .

Figure 28, sheet 6, of my drawing, represents a
side e]u’atlon ‘of my improved t\Vlstlm-machme for
producing ornamental or other twisted work.

Tt is here shown as a double machine, so as to be

capable of twisting two bars in opposite directions at
the same time, or of twisting - o right-hand and left-
kaud thread on two portions of oug and the same
ar

Moreover, with o view 1o regulating with greater

_aceuracy the amount of Ion«ntudmal teusxon on the
bar while tndergoing the opemtlon of twisting, and
thereby contxollm« more cffectually the demee of
shortening of the s'ud bar during sueh opemmou I
have combined with the movable lmlder or headstock
an adjustable brake.

11,097

1w

Figure 29 is a plan of ’dm machine conesnondm«r,
to ﬁg. 28.

Tigure 30 is a transverse vertical seetion” of the
machine taken along'the line 1 2, it fig. 29, and show-
ing a face view of one of the p'm' of iot'ttoxy chueks.

LIn the several figures hereinbefore last referred to—

A 1ep1esents & lonw lathe-bed, and

B is a stationawry poppet-Le'md carrying the gear-
ing for actuating the two rotatory chucks C ¢,

TII(AL two chucks are each maide fast on the re-
spective ends of the tubular shaft D, working in suit-
able bearings E E in the- poppct-he'ul

A dovetailed groove is .made diametrically across
the face of each chuck, in which groove are fitted two
adjustable ‘dies or holders, ¢ ‘@, fig. 30, capable of
grasping and firmly holding in a central posltmu one
end or other.portion of the bar to be twisted, the said
holders @ being tighitened up and' adjusted, so as to
hold the bar in the axial center of the chuck by the
tightening or adjusting screws b b:

“In my dm\vmfr I have shown thie application o1
‘double duvmg—gear to the machine, hut it is obvious
that single gear may be employed, provided the power
is sufficient to perform the work in hand.

This gearing consists of a spur-wheel; I, fist on the
tubalar shaﬁ: D, and a second spm-whed F, and
pinion, G, formed thereon, running loose "on suchk
shaft.

H is 3 driving-pinion, sliding along a feather.on the
shaft I, and thrown into gear with the wheel ¥ or ¥,
as the cwse may be, by means of a cluteh-lever, K.

.. The shaft I works in bearings I L, and carries a
miter-wheel, M, which derives motion from the miter-
wheel N, fast; on the driving or first-motion wheel O,
which wi mks in the bmcket—beaun«rs P P;and is pro-
\'lded with the ordinary fast-and-loose dr ivmo'-pulleys

The pinion G, before referred to, gears into thespur-
wheel R fast on the shaft S, whlch worlks in the bear-
ings T T. _

This shaft 8 carries a pinion, U, which gears into
the spur-wheel I fast on the tubular shaft D.

The drawing, fig. 29, shows the gearing adjusted
fot double power, the 10t'tt0ry motion of the chucks be-
ing transmitted through the pinion H, wheel F', pin-.
ion G; wheel R, pinion U, and wheel T By simply
movm« the pinion H so as fo bring it into divect gear
with the wheel ¥, then the power “will be reduced. In
this latter case the pintion U may also be thrown out
of gear with the wheel I, so as to leave the gearing
F, G, R, and U at rest; or, in lien of this arrange-
ment the pinions H and U may be both fast on their
shafts I and 8, and the shaft 8, With its gearing R and
U, made to shde to and fro by me‘ms,ot an ecc(,ntrxc
motion or sliding bearings worked by a single lever,
whereby the wheel R aud pinion U ecan be thrown in
or out of gear with the pinioh. G and wlieel ¥, as re-
quired, th(, wheels I and I being connected together
when sm«le powet is required bya lockmrr-bolt or pin
',pwssmrr thlough them.

V is the sliding beadstock or-holder, shown also at
TFigure 31, which grasps the outer end of' the bar to
be t\vlsted the square-sided end of such bar being
nipped in the rectangular opening o, fig. 31, formed
between tho body of the beadstock and the cap d,
which latter is tightened by means of the bolts ¢ e

The-opposite end of the said. bar is a.ls,o griped: be-
tween the adjustable dies or holders & @ in the chuck
0, and on imparting a slow and powerful rotatory motion
to ‘sucli cliek the bar is gradually twisted to any de-
sired extent.

In order to allow of the shortening of the bar dur-
ing the twisting process, and, at the same time, to
l,\erb just so mueh resistance- to Ionﬂltudlml contrac-

tion as will insure uniformity in the splmls, the head.
stock V is allowed to slide along its bed, but is eon



trolled in its movement by connecting it by a chain,
W, toa windlass-barrel, X, the shaft of which works
in be'mngs fixed to the end of the bedl.

T'his shaft carries a brake-wheel, Y, round which a
brake-strap, f, is passed and hghtcned moreé or less,
by the adjustable brake-lever, Z. .

If two bars be requived to be twisted at the ‘same
time in opposité directions, or if a single bar is to be
twisted in opposite directions at each eud, by passing
it through the tubular shaft D and holding it by one
or other of thé chucks O 0, a similar sliding head-
stock z(lim] brake will be fitted to the opposite end of
the be

- T am aware that bars of rectangular section have.

'bLen twisted, and that gates have been made of such
bars; I am also aware-that bars of various sections

have been used in the manufacture of twisted nails S

but the invention lereini described confemplates an
article which is entirely distinet and different from
those above named, and “which, as o design and or-
namental effect, is not snggested by ‘anything bereto-
forein use.

What 1 claim, therefore, and desire to secure by
Letters Patent, is as follows:
1. As a new aticle of manufacture, ornamental
bars or rods, such substantially as Levein shown -and

111,67

descnbed made by twnbtmg bars or rods, previously-
pr emred as to their shape, in oross-section and to their
surfiice, with speeial. reference to the subsequent op-
eration of twisting, and to the character or kind of
ornamentation-to result from such twisting, as lxei ein
set forth,

2. The method of attaching socket-pieces or bosses

‘to the bars, whether said pieces be plain or ornament-

ed, by fitting the same upon the bars before twisting
them, and then securing said socket-pieées or bObSEb
irt their places by the operation of tmstmrr said bars,
as described.

3. The clamping device, sabstantially as described
and illostrated in ﬁnrs. 9 and 10, for holding the sev-
eral. bars of -the group togethex and in their proper
relative positions while subjected to the operation of
twisting, as seb forth.

In testimony whereof I have signed my name to

this specification in the presence of two subscribing

witnesses,
‘ STEPHEN TUDDENHAM.
- Witnesses:
Frep. WALKDE\T, '
47 Lincolnw’s Inn Fields, London,
CHAS. M1Lis,
47 Lincolw's Tiin Fields; London



