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UNITED STATES PATENT OFFICE 

2,420,064 
APPARATUS FOR, FLANG NG AND CURWING 

ETA, SRPS 
Edward John Boddy, London, England, assignor 
to The Fairey Aviation Company Limited, 
Hayes, Middlesex, England 

Application February 28, 1944, Serial No. 524,280 
In Great Britain February 17, 1943 

(Cl. 153-3) 7 Claims. 
1. 

Means such as shown in my British Patent 
No. 536,935, are knoWn for flanging sheet metal 
plates, strips and the like comprising a pair of 
plates, strips or like members, of a shape Corre 
Sponding With that of the finished article and 
adapted to serve as clamping members for the 
Work, a plurality of frames adapted to be linked 
together and to be guided by said pair of plates, 
Strips or like members, forming rollers and/or 
dies carried by said frames and means for draw 
ing Said frames, in succession, along Said pair of 
plates, strips or like members to cause the rollers 
and/or dies to act progreSSively on the WOrk. 
In that apparatus each frame may be of sub 

stantially rectangular form. With its sides bored 
to give passage to two CrOSs pins which may serve 
as spindles for rollers or as positioning means for 
dies, Said rollers and/or dies being so disposed 
within the frame that said frame with its rollers, 
Or roller and die, or dies, may be threaded on to 
the clamping members which pass through a 
central space between two rollers or dies or be 
tWeen a roller and a die, Whilst the means for 
drawing the frames, in Succession, along said 
pair of clamping members may include a chain 
like Series of pivotally connected links carrying 
guide rollers or like means for co-operating with 
Said clamping members so that the force neces 
Sary to draw the flanging means along Said 
clamping members may be applied in the most 
advantageous direction, Further, each frame 
may carry at the central part of its sides adjust 
able or replaceable packing pieces to centralize 
it according to the combined thickness of the 
clanping members and the Work held therebe 
tWeen, 
Whilst this known apparatus is most efficient 

for the purpose of “forming' the Work to the 
required shape and cross-sectional configuration, 
it has the disadvantage that much space is nec 
essary for its Operation and the object of the 
present invention is to enable the “forming' ad 
Wantages of the known apparatus to be put into 
practice in a more confined Space. 
To that end and according to the present in 

Vention, the required relative movement between 
the forming rollers and/or dies, on the one hand, 
and the WOrk, on the other hand, is obtained 
by the provision of an abutment for the inter 
Connected frames and of means for moving a 
clamping member and the Work through said 
frames. 
The abutment for the frames may be bifur 

cated to straddle a clamping member or members 
and the work, which may lie in a vertical plane 
or in a horizontal plane and the abutment may 
present bearings for the spindle of a gear wheel, 
the teeth of Which are to engage corresponding 
teeth along one of the clamping members. Pref 
erably the gear Wheel has peg teeth and One of 
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2 
the clamping member or one of the clamping 
Imembers is formed With a Series of corresponding 
holes. The gear Wheel itself may have a dog 
tooth engagement with a driving sleeve, and in 
Some cases two or more such gear Wheels may 
be provided on the Sane Spindle to coact with 
parallel Sets of holes in the clamping member. 
The abutment may constitute a removable head 

Which can be fitted on to a machine having a 
shaft to engage and drive the driving sleeve for 
the gear Wheel or Wheels, such heads being inter 
changeable so that an appropriate head may be 
employed according to the nature (e.g. thickness 
of the metal to be formed) of the work and 
Whether the Work is to move in a horizontal 
plane or in a vertical plane. If desired, there 
may be mounted on the head a pressure roller 
Screw-adjustable according to the combined 
thickneSS of the clanping members and the work. 
The interconnected frames may be arranged all 

at the Same side of the abutment, in which event 
the WCrk is drawn or pushed through the dies 
and/or rollers; alternatively some of the frames 
may be on the One side and Some on the other 
side of the abutment, in which event the Work 
Will be drawn through the dies and/or rollers 
at the One Side of the abutment and will be 
pushed through those at the other side of the 
abutment. The linking together of the frames 
enables the force necessary for the forming oper 
ation to be applied in the most advantageous 
direction, i. e. in the present instance the frames 
automatically assume positions at right angles 
to the track of the clamping members and the 
Work as they paSS through said frames. For a 
like purpose the connections between the abut 
ment and the adjacent frame (or frames, when 
Some are on One side and some on the other 
side of the abutment) are preferably in the form 
Of universal jointS. 

In Some cases the linking together of the 
frames themselves and of a frame (or frames) 
with the abutment may be effected by clamping 
Said parts to a pair of flexible steel strips. 
The apparatus of the present invention may 

take different forms according to the nature of 
the Work to be performed and for the sake of 
example, some of these forms are illustrated by 
the accompanying drawings in which Figure 1 
is a perspective View of one form showing the 
Work in progress; Figure 2 is an enlarged sec 
tional side view of the abutment thereof; Figures 
3, 4, 5, 6 and 7 are side views (i. e. in the Order 
in which the Work passes therethrough) of the 
frames showing the rollers and/or dies and the 
sections to which the Work is brought successive 
ly; Figure 8 is a plan showing the frames con 
nected with the abutment and Figure 9 is a sim 
ilar view showing how the frames adapt them 
selves to the plan of the work to be produced; 
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Figures 10 and 11 are respectively a front view 
and a side view of another form of the apparatus, 
said view being partly in section and taken along 
the line - of Figure 10, and Figure 12 is a 
section along the line 2-2 of Figure 10. 
As shown particularly in Figures 1 and 2, a 

machine a from which projects a spindle to has 
arranged therein means (including gearing, 
clutches and the like, not shown) for driving 
the spindle b and a bed c on which is disposed 
a removable abutment or head d, the base of 
which is formed with a ribe to fit into a groove 
in the bed c and the back of which is formed 
with a recess to receive a pin f projecting from 
the machine a, said base being apertured to 
give passage to holding down bolts g . . . . The 
abutment d is substantially rectangular and 
provided with bearings hf for the spindle b, the 
outer part of the latter being of reduced di 
ameter and having disposed thereon sleeves if 
and a peg-tooth gear wheel k, said sleeves ji 
and gear wheel it having a driving connection 
with one another and with the spindleb by means 
of dog teeth as at in . . . . At the lower part 
of the abutment d is arranged a pressure roller 
in mounted on a fork o the shank p of which 
is screw threaded and cooperates with an in 
ternally threaded, externally knurled wheel q 
rotatable in a suitable gap in said abutment. The work, consisting initially of a suitably 
shaped flat strip of metal r is clamped along 
the central portion of its width (by any conven 
ient means not shown) between a pair of cor respondingly shaped plates, strips or like mem 
bers st of which the upper members is formed 
with a series of holes it. . . . correspondingly 
with the peg teeth of the gear wheel k by the 
rotation of which it is advanced through the 
apparatus taking with it the work r and the 
lower member t. Secured to the abutment d are 
a series of frames. v . . . each carrying forming 
rollers w and/or dies ar; in the present instance 
the frame carrying the first roller up and die 
a is mounted at the leading side of the abut 

mes v are mounted at the trailing side thereof 
and are interconnected by linksy. . . through 
which pass pintles 2 ... at the top and botton 
of each frame v. As shown in Figures 8 and 9 
those frames v which are adjacent to the abut 
ment d are connected therewith through links 
21, 2 which are ball and socket jointed as at 
22. Figure 8 shows the assemblage of frames 
v . . . before the work passes therethrough and 
Figure 9 illustrates how the frames 2) ... 
matically assume positions at right angles to the 
track of the clamping members and work as they 
pass through said frames. 

It is to be understood that the machine a, 
which may contain an electric motor, reduction, 
clutch and like gearing, will serve for the flang 
ing of any sheet metal plates, strips and the 
like after a suitable head or abutment d, frames 
..., sleeves ii and a gear wheel or gear 

wheels such as ic have been mounted in posi 
tion in relation to the Spindle b of said machine, 
after which the work r and its clamping mem 
bers st are introduced between the forming 
rollers and/or dies w and/or ac of the first frame 
v. Thereafter the engagement of the peg teeth 
of the gear wheel k with the apertures u in the 
clamping members draws the work through the 
first, frame ) and pushes it through the remain 
ing frames v . . . , (when they are arranged as 
shown in Figure 1), the cross-sectional cont 

ment d (right side of Fig.1) and the remaining 
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4 
figuration of the work r being altered progres 
Sively, as indicated in Figures 3, 4, 5, 6 and 7, 
the frames . . . . accommodating themselves to 
the plan shape of the work as indicated in 
Figure 9. 

In some cases, however, it is desirable that the 
work, instead of lying in a horizontal plane as 
shown in Figures 1 to 9, should lie in a vertical 
plane. Figures 10 and 11 show a U-shaped 
abutment d' for this purpose furnished with a 
pair of peg toothed wheels k'k'. 

In this particular case the Work r is fed in 
between a pair of guides 23, 23, at the leading 
side of the abutment d', the apertured clamp 
ing member s' is formed with two sets of holes 
to be engaged by the teeth of the wheels kic' 
and with a rib. 24 at its underside to produce 
a groove centrally along the work r". There is 
no second movable clamping member tas the 
friction between the rib 24 and the work r is 
sufficient to advance the latter, the frames 
v' . . . are all arranged on the trailing side of 
the abutment d', and, instead of being linked 
together and to said abutment d'; are clamped 
near their sides to a pair of flexible steel strips 
such as 25. Enasmuch as a draw bench is unnecessary it 
follows that the improved apparatus of the pres 
ent invention may be operated; for any given 
piece of work, in a more restricted space than 
the known appaiatus. 

I claim: 1. Means for flanging work consisting of sheet 
metal plates, strips or the like, comprising a 
clamping member the shape of which corresponds 
with that of the article to be produced, means 
for clamping the work to said clamping mem 
ber, a plurality of frames pivotally connected to 
gether and adapted to take up positions corre 
sponding with the shape of said clamping 
member, forming means carried by said frames, 
an abutment for said interconnected frames, 
said abutment being gapped and adapted to give 
passage to the clamping member and the work, 
a spindle and bearings therefor, means for rotat 
ing said spindle, a gear wheel on said spindle 
having teeth adapted to mesh with a Series of 
holes in said clamping member, whereby the 
clamping member and the work clamped there 
to may be moved through the frames and the 
forming means may be caused to act progressively 
on the work. - 2. Means for flanging work consisting of sheet 
metal plates, strips or the like, comprising a 
clamping member the shape of which corresponds 
with that of the article to be produced, means 
for clamping the work to said clamping member, 
a plurality of frames pivotally connected to 
gether and adapted to take up positions cor 
responding with the shape of said clamping 
member, forming means carried by said frames, 
an abutment for said interconnected frames, said abutment being gapped and adapted to give pas 
sage to the clamping member and the work, a 
spindle and bearings therefor, means for rotat 
ing said spindle, driving means on said spindle, 
a gear wheel on said spindle and adapted to co 
operate with said driving means and with a 
series of holes in said clamping member, where 
by the clamping member and the work clamped 
thereto may be moved through the frames and 
the forming means may becaused to act progres 
sively on the work. 

3. Means for flanging Work consisting of sheet 
metal plates, strips or the like, córnprising a 
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clamping member the shape of which corresponds 
With that of the article to be produced, means 
for clamping the Work to said clamping member, 
a plurality of frames pivotally connected together 
and adapted to take up positions corresponding 
With the Shape of said clamping member, form 
ing means carried by said frames, an abutment 
for said interconnected frames, said abutment 
being gapped and adapted to give passage to the 
clamping member and the Work, a spindle and 
bearings therefor, means for rotating said Spin 
dle, dog teeth. On said Spindle, a sleeve on the 
spindle and having dog teeth engaging those on 
the spindle, a gear wheel slidable freely on the 
spindie and having dog teeth engaging those on 
the sleeve, said gear wheel being adapted to mesh 
With a series of holes in Said clamping member, 
Whereby the clamping member and the work 
clamped thereto may be moved through the 
frames and the forming means may be caused 
to act progressively on the work, said abutment 
being constituted by a removable head which can 
be fitted on to a machine of which said spindle 
forms a part. 

4. Means for fanging Work consisting of Sheet 
metal plates, strips or the like, comprising a 
clamping member the shape of which corresponds 
with that of the article to be produced, means 
for clamping the work to said clamping member, 
a plurality of frames pivotally connected together 
and adapted to take up positions corresponding 
with the shape of said clamping member, form 
ing means carried by said frames, an abutment 
for Said interconnected frames, said abutment 
being gapped and adapted to give passage to the 
clamping member and the Work, a Spindle and 
bearings therefor, means for rotating said spin 
de, a gear Wheel on said spindle having teeth 
adapted to mesh with a series of holes in said 
clamping member, whereby the clamping mem 
her and the work clamped thereto may be moved 
through the frames and the forming means may 
be caused to act progressively on the work, and 
an adjustable pressure roller on said abutment 
adapted to maintain the clamping member in an - 
operative position in relation to the gear Wheel. 

5. Means for flanging Work consisting of sheet 
metal plates, strigs or the like, comprising two 
clamping ninenbers the shape of each of which 
corresponds with that of the article to be pro- i 
duced, means for clamping the work between said 
clamping members, a plurality of frames pivot 
ally connected together and adapted to take up 
positions corresponding with the shape of the 
caping members, forming means carried by 
the frames, an abutment for the interconnected 
frames said abutment being gapped and adapted 
to give passage to the clamping members and the 
Work, a spindle and bearings therefor, means for 
rotating Said Spindle, a gear Wheel on said spin 
die having teeth adapted to mesh with a series 
of holes in one of Said clamping members, where 
by the clamping members and the work clamped 
therebetween may be moved through the frames 
and the forming means may be caused to act 
progressively on the Work. 

6. Means for flanging work consisting of sheet 
metal plates, strips or the like, comprising two 
clamping members the shape of each of which 
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6 
duced, means for clamping the work between 
Said clamping members, a plurality of frames 
pivotally connected together and adapted to take 
up positions corresponding With the shape of the 
clamping members, forming means carried by 
the frames, an abutment for the interconnected 
frames said abutment being gapped and adapted 
to give passage to the clamping members and the 
Work, a spindle and bearings therefor, means for 
rotating said spindle, a gear wheel on said spindle 
having teeth adapted to mesh with a series of 
holes in one of said clamping members, whereby 
the clamping members and the work clamped 
therebetween may be moved through the frames 
and the forming means may be caused to act 
progressively on the work and an adjustable pres 
Sure role. On the abutment adapted to force the 
clamping members and the Work towards the 
gear Wheel. 

7. Means for flanging work consisting of sheet 
metal plates, strips or the like, comprising two 
clamping members the shape of each of which 
corresponds with that of the article to be pro 
duced, means for clamping the work between 
said clamping members, a plurality of pivotally 
connected frames adapted to take up positions 
Corresponding With the shape of the clamping 
members, forming rollers and dies carried by the 
frames, an abutment for the interconnected 
frames, Said abutment being gapped to give pas 
Sage to the clamping members and the Work 
clamped therebetween, a removable head mount 
ed on said abutment, a spindle and bearings 
therefor mounted in said head, means for rotat 
ing said Spindle, Some of the frames being ar 
langed at One side of the abutment and some at 
the opposite side thereof, the connections be 
tween the abutment and the adjacent frames 
being in the form of universal joints, dog teeth 
On the Spindle, a sleeve slidable freely on the 
Spindle and having dog teeth engaging those on 
the spindle, a gear wheel on the spindle and 
having dog teeth engaging those on the sleeve, 
the gear teeth of said gear wheel being adapted 
to mesh. With a Series of holes in One of said 
clamping members, whereby the clamping mem 
bers and the work clamped therebetween may be 
moved through the frames and the forming 
rollers and dies may be caused to act progres 
sively on the Work and an adjustable pressure 
roller on the abutment adapted to force the 
clamping members and the work towards the 
gear wheel. 

EDWARD JOHN BODDY. 
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