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Do ail whom it may concern:

- DELL, of Westminster, in the county of Mid-

10
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s

30

- which being pressed down clamps the plate
firmly on the anvil.

_35

40

50 by Step the whole cucumfelence 18 ﬂanged | both together, can be. employed to work the 100

of Gloucester, and country of Dnn*land have
invented celtmn new and useful Impl ovements

In successive steps.
- simpleand comparatively smallin dimensions,

-plate, such as would form the end of a boiler,

a sultable bed, In one part of which there is

when the plate has been bent dowu and the !
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| It is of.advantage to mount the plate on a

Be it known that we, RALPH HART TWED-

dlesei and WILLIAM BOYD of Jesmond Road, |

Newcastle - o - Tyne, and JAMES PLATT and |

JOHN FIELDING, of Gloucester, in the county

in Machines for Flanging Boiler and other
Plates; and we do hereby declare the follow-
Ing to be a full, clear, and exact description of
theinvention, such as will enable others skilled
1n the art to which it appertains to make and
use the same, '

Qurinvention relatestothe flanging of plates
The tools employed are !

and the hydraulic power, which hasto perform
only a fraction of the work at a time, is much
less than when the whole work is done at once.

In order to illustrate the nature of our in-
vention, we shall suppose thata large circular

has to be flanged all round its periphery. For
this purpose we lay the plate horizontally on |

fixed a block 01 die, which is a small segment
of what would be the complete circular die-
block. Immediately over the anvil there is
mounted a hydraulic cylinder, the. ram of

Another hydraulie ¢yl-
inder 1s mounted ab the side of the former,

and 1ts ram terminates in a bending-tool S0
shaped that when it descends on the edge of .
the plate projecting heyond the-die and cldmp

ing-ram 1t bends pfut of that edge down. A
third hydraulic eylinder fixed horizontall y has
1ts ram provided with a finishing-head, sothat

bending-ram has been withdrawn this finish-
ing- head adv ances, and, pressing the bent-
down
down such buckles as may have been formed
1n the bending, and finishes that portion of
the flange. The rams being now withdrawn,

the plate 1s turned partly round, so as to ]_)16-
sent the next portion of its elreumfelence to
be operated on in like manner, and thus step

4 !

part against the side of the die, flattens |

turn-table worked by worm or other gearing,
so that the plate can be readily moved by de-
orees round the axis of the turn-table. When

the form of the plate is other than eircular,1t 55

can be slid along the bed to the required po-
sition for ﬂmnmn each portion of its periph-
ery, and the Lools may be altered to suit the .
different forms of these portions. |

- In order to avoid the necessity for remov- 60

ing the plate for its successive heats, and to

economize time and fuel, a furnace may be

placed near the flanging-tools, so that there
may be a portion of the edge of the plate be-

- 1ng heated while the part pleﬂously heated is 65

bemg flanged and when the plate is moved

‘partly round the heated portion may in its

turn be brought to the die to be operated on.
The hydmullc cylinders may be fixed on fram-

ing projecting from the bed beyond the plate. 70

We find it convenient, however, to provide a
framing consisting o;t aprig hts far enough
apart to admit betweon them the largest pl&te
that is to be flanged and a girder suppmted |
by these uplwhts, and we fit the hydraulic 75
cylinder to slide along this girder, so that it
can be set in any required position on it rela-
tively to the center of the turn-table, so as to
snit plates of different diameters, the die be-

low the plate being adjusted to a 001reSp0nd So .

ing position. In this manner plates of other
than circalar form can be 16(1(1113 flanged, as

described.

Instead of ma;Lmu the hydraulic eylinders

and their die mov %ble the axis of the turn- _85' |

table may be moved to Smt different forms and
sizes of plfttefs the eylinders and anvil being

stationary.
It often happensthata plate hasto be ﬂfmged

internally around a hoie to form the mouth of go .

a flue or furnace or around several holes. In
many cases these holes being of comparatively
small dimensions are mostconvenientiy langed

in the ordinary manner by the use of a single
block and die, which form the ﬂ‘lnﬂe at one ef- g5
fort. For thls purpose the same hydraulic
cylinder which for external flanging serves to
clamp the plate on the anvil, or that which .
serves to bend down the edge of the plate, or

llllll
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and die.

inder mounted on trunnions having their hear-
‘ings fitted in slides, so that the eylinder can
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‘permit of the plate being

l1e. \Vheu however, 1t 18 desued to form an
nternal ﬂfmﬂe 1ound a hole in successive por-

tions, the apparatus first described may be em- |

ploy’ed when the hole is sufficiently large to

passed over the hy-
drauliceylinders; or when the holeisofsmaller

size, we arrange ‘lpp’ll’bi us as follows: Irom
a bed-plate on which is fixed a suitable seg-

mental die a frame projects upward, thls

frame being sufficiently small to pass through
the hole th‘lt 1s to be ilmned so that the phte
when heated can be laid upon the bed-plate
~Lhe frame carries a hydraulic eyl-

be turned to various inelinations and raised
or lowered. The cylinder being raised above
the plate and having its axis 11101111@{1 al an
angle of forty-five denleeaj or-thereabout, to
the horizontal, its ram is caused to ftdvfmce
against the ed% of the plate projecting over
the die, and so to bend that edge downward,

and the cylinder being ther eafter low cred .;md :

turned to a horizontal attitude, its ram ad-
vancing against the bent-down portion of the
plate, presses it 1{53,11151: (he side of the die,
finishing the flanging of that portion. ‘The
plate bunﬂ now turned partly round the axis
of the hole, has another portion operated on
1n like manner.  Instead of then turning the
plate, the frame of the hydraulic ovlmdel and
the anvil can be mounted on a vertical ax1s,
50 as to be turned to act on successive 1)01-

‘tions of the plate, which in that case remains

at rest.

Although we-have described the action of
the bendlng and finishing hydraulie tools as
11 each made only one movement to effect its
operation, 1t 18 to be understood that by alter-
nately subjecting the rams to pressure and re-
lteving them therefrom they ean be made to
per form their respective operations by a sue-
cession of movements as if they were
moving hammers, and in this manner the plate,
after being flanged, can be flattened by the
movements of the same tools. "

Although 1 what has preceded we have re-
ferred to hydraulic pressure as the power em-
ployed, 16 18 to be understood that other fluid
pressure-—such as that of steam or compressed
air—might be employed in working apparatus
such as we have deseribed.

In the aceompanying drawi nws Ti 1igure 1 1s
a view in side G]CV]tIOl], and 1_410 218 a plan,
of apparatus (=onst1ucted ACCOL din‘n to our in-

vention; and Ifigs. 3, 4, 5, 6, and 7 %how mocli-

fied forms ther eor

A represents o bed on which 1s ﬁxed I any
desived position, a turn-table, B, on “ﬁhleh 18
laid the plate P to be flanged. “On a fis ame,
C, at the end of the bed are fixed three hy-
draulic eylinders, having plungers 1), I, and
K, on the cuds of which are fixed suitable
tools. The two plungers I and E, working
vertically, may be drawn up by means of
chainsworked by the plunger of a Slllfrle draw-
back eylinder, (+, fixed on the top of the frame;

slow- |
1 1s removed and the hollow or open dies H’
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| m1t the advance of the other.
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or separate cylinders may be employved for
that purpose.

For flanging a circular plate, I’, the turn-
table BB and a dle H, are fixed on the bed A
and adjusted to 1].1(3 desired radius of the
flange. The plungers D, K, and If being with-
drawu, the plate, heated at the edge, is placed
with its edge projecting beyond the die H.
The plunger D is then lowered on the plate,
SO as to press 1t firmly on the die, and there-
upon the plunger IS, which moves in and 1s
held against displacement by the bracket M,
and which carries a tool, I¥, suitably sloped

on 1ts face, descends, bending part of the edge’
The plunger -

of the plate I? over the die 1. |
14 being now raised, the horizontal plunger If
is advanced so as to press the bent-down part
of the plate against the face of the die H.
The plungers being againwithdrawn, the plate
I’ 1s turned partly round, so as to present a

fresh portion of its edge, which is similarly

operated on.

Instead of arranging the plunger If in line
with the plungers D and K, as shownin Figs.
1 and 2, 1t may be arranged to work obliquely
at the Slde, as'shown at 17 in the plan, Ifig, 3.
In this case 1t 18 not necessary to withdraw
either of the plungers I¥ or If in order to per-
When a straight-
edged plate has to be flanged, there may be
fixed on the bed A o slide (not shown) hav-
g a lateral traverse instead of the turn-
plate I3, or when the edge of the plate has a
curvature other than circular the plate may,
by the combined movements of the turn-table
and the Jateral slide, be caused to traverse in
the desired direction, and in case of variation
of curvature the dic H may be provided with

removable facings, which may be changed

from time to time.

In Ifigs. 4 and 5 we have shown a machine
adapted particularly for internal flanging.
In these machines the solid die shown in Fig.

employed 1n their stead, and the two plun-
ogers D and I, instead of being provided with
111depeudent tools, are connecbed to the block
or head IL. The plate to be flanged may, if
required, be held up by a 1‘)11111%1 L, (shown
1 g, 4,) exerting less pressure than the two

combined plungers D and E. These plungers

D and I, together with the block or head K,

connected theleto can be drawn up by two

cylinders, G’ and (e , 1nstead of one cylinder,
as prewous].y described. ‘When the arrange-
ment of the p]_uuger I and its cylinder is as
shown in Fig. 3, this eylinder may be {urned

. aside, wor Llnﬂ on the bolt N as a center, in

whlch case 1t 18 necessary to remove only the
dic H and guide M.

Fig. 6 shows a modified arrangement of the
machine, the hydraulic eylinders being in this
case fixed on a carriage which can be moved
along a strong girder, O, connected to the bed
A by uprights Q Q. |

The turn-table I3 of I'ig. 6 may bemade hol-

| low, so that 1t can be used to receive the die
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~and K eombined, as indicated by the dotted |
lines, aholding- up plnnﬂ‘er L, belnn employed,

n

10

15

2
i

45

'11‘10?’{%(1 along the girder O, and the plunger I¥ |

fixed a circular die, H', of the size 1eqmled

of eylinder S* makes a series of qtrohes, SO as

© 307,357

for an IHWELI’dIy ﬂanued phte the flanging
block K being worked by the two plunﬂ'ers D

1f 1*equ1red |
To suit various diameters of ettelnall;r- |
flanged plates, the cylinders of D and It are .

1s fitted with Smtftble leng thenlum -pleces, as f.
Fig. 7 is a side view of ; appamtus according

to our invention for internal flanging round

a hole 1n a plate. In this case on a bed A, 18

o i

In the center is ]1101111tec1 a vertical axis, R, ]
which ean be turned round b} worm-gearing |
or other suitable gearing, S&". The upper part
of this axis is (*urved toa ¢ -reular are, form-
Ing a guide,on which the hydraulic cylmder N
can sllde The plate P being fixed on the die
with the edge of its hole pI"OJECtII]D mwardly, |
the cvllnder >° 18 set at the higher part of the
arc, and its plunger then Dbeing advanced !
against the edge of the plate bends it down- |
ward. The axis R being turned, the plunger

to bend the edge of the plate all round. The
cylinder S° 18 then lowered a little, and its
plunger makes another series of &tl(}hes while
the axis R is turned, and thus the edge of the
plate is gradually bent downward u ntll when
cylinder S arrives at its lowest posmon the
flange 18 finished.

wamﬂ‘ fully described our mvﬁ,ntwu W hat
We c,lfum as new, and desu"e to secure by Liet-
ters Patent, is— -
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1. The combination of a die, a plunger for |

holding the plate on the die, a plunger for
bendmn the edge of the metal, and a third

pllmger for forcing the bent edge over against
the die, substantially as set forth. | |

2. The combination of a die, a plunger for |
]1oldmn the plate on the die, a plunger -for
ik mdmu or turning the edge of the plate, and
1) sep‘bmte and llldependent plunger arranged
at nn‘ht angles to the other two ]ﬂunwels for

PP Sy S S—

yr

forcing the bent edge of the plate against the

die, Substautnlly as set forth.
3. The combination of a die, a hydrauhc
plunger for holding the plate on the die, a hy-

draulic plunger i(}l‘ turning the edge 01 the

metal plate, and a plunger or plungel& for lift-
ing both plungers, substantially as set forth.

50

4 The combination of a die, a hydraulic

p]mwer for holding the metal plate on the die,

a hydraulic 1)1111]*361 for bending the edge of 55

the plate, a plunger or piston for ¢ elemtmo the

holding and bending plungers, and a horizon-

tal 1}11111961. for forcmn the bent edge of the
metal plate ag mnsb the anvil, ‘substantmlly as
set forth.

The combmwtlon of a stationary die, &
vertlmlly movable plunger for holding the
plate on the die, a vertically-movable bendm«T
plunger plomded with a beveled edge, and

the bracket M, for guiding the bending plunger

and forh 01(11110* 1t againstlateral displacement,
substantially as Set forth. .
In testimony whereof 1 have signed this

Specification in the presence of two subscmb

g witnesses.,
AL]’IE[ HART TW]*JDDDLL
Witnesses:
| H. G. SGOT‘T
WL BMLEY

60

In testimony whereof T have signed this

speclﬁcatmn in the presence of two subserib-

ing Wltl"leSSGS
| \-VILLIAM BOYD.
Witnesses: - |
ROBERT G. IRVING,
JOHUN P. BLENKINSOP.

In testimony whereof we have
specification in the presence of two- subscrlb
Ing witnesses.

JAMES PLATT.

JOHN FIELDING.

W 1tnesses - "
JOHN A. Po:vr
H. CADENNE.

signed this
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