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This invention relates to improvements in the
forming of metal in such a manner that the
same is wrapped ‘about a roll.

One of the objects of this invention is to pro-
vide an improved method and machine for form-
ing metal by wrapping the same about a roll. A
further object is to provide an improved method
and machine by means of which rings or shells
may be formed from straight metal and in which
all of the metal is bent into substantially uniform
curvature, - thus avoiding flat end portions fre-
quently found on work heretofore produced by
other metheds and machines. Another object is
to provide a method and a machine of this kind
in accordance with.which the work is formed
about a roll partly while the roll is stationary or
non-rotating, and partly while the roll is rotating.

Tt is also an object of this invention to pro-

'vide a machine of this kind by }means of which
the preliminary forming of -the metal about a .

roll, and the final forming of the metal are car-
riéd on automatically in succession without re-
quiring any attention on the part of the oper-
ator. = Another object of this invention is to
provide a machine of this kind which will be
accurate and rapid in operation and safe for an
operator -to use. Another object is to provide a
machine of this kind from which the work can
be easily stripped.

A further object of the invention is to provide
a machine of this kind in which the roll about
which ‘the material is to be wrapped and the
several wrapping rolls are normally spaced from
each other, and in which the several rolls are
moved into work engaging relation to each other
in a novel manner. A further object is to pro-

vide a machine of this kind in which the roll

about which the work is to be wrapped, together
with a source of power for driving the same are
vieldingly mounted in such a manner that this
roll may be moved into opelatwe relatmn to
another roil,

Other objects of this invention will appear
from the following description and claims.

In the accompanying drawings:

Fig. 1 is a fragmentary side view of a metal
forming machine embodylng this invention. and
by means of which my improved method may be
carried out. ™

Fig. 2 is.a front view thereof.

Fig. 3 is.a fragmentary sectional view, on an
enlarged scale, of a control valve by means of
which the machine is started and stopped.

Fig. 4 is a fragmentary longitudinal sectional

(CL 153—54)

elevation, on an enlarged scale, of the Imddle

portion of the machine.
Fig. 5 is a view similar to that shown in Fig. 4
but showing the parts in different posﬂuons ’
Fig. 6'is a fragmentary sectional view of: the
rolls showing the work thereon completed.

Fig. 7 is a fragmentary transverse: sectional

view ‘of the middle ‘portion’ of the machme as
seen from tne front of the machine.

* Fig. ‘8 'is 'a fragmentary sectional elevation

thereof, approximately on line 8—8, Fig. 2.

Fig. 9 is a fragmentary sectional plan view :

thereof, appro‘nmately on line 8—9, Fig. 4.°

Fig. 10 is a fragmentary sectional elevatmn
showing the mechanism for strlppmg the work
from the machine,

I have shown in the drawings one embodlment
of this invention, and it will be understood that
it is not intended to limit the invention to the

particular embodiment shown, since it is obvious’

that the invention may be embodied in machines
of -different forms. In the particular construc-
tion shown, the frame or housmg of the machine
includes two upright plates or frame members 15
and 16 connected at their lower ends by means

10 .

15

20

of a transverse frame member {7, and ab their -

upper -ends by means of a top plate {8; thus
forming a box-like frame within which most of
the parts of the machme are arranged The
various roll§ of the machine are all mounted be-
tween the two upright plates 1§ and 16, the

80

frame |5 having a’ relatively large opening 19

formed. therein through which the work ‘may be
removed from the machine.

206 represents one of the rolls of my metal
forming machine, ‘this roll bemg the one aboub
which the metal is formed or wrapped during
the operation of the machine.. This roll must,
of course, have a périphery approximating the
‘inside face of the work to be produced, and con-
sequently, this roll is removably mounted on the
machine so that it.can readily be replaced by
another ‘roll: In :the construction - illustrated,
the roll 20 is secured on.a shaft 2f which is
driven by any suitable means. The roll 28 is
preferably keyed to the shaft 21 and is removably
secured thereon by means of a screw 22 engaging
in the end of the shaft 21 and cooperating with
s disk 23, which engages the end of the remov-
able roll 20. The particular machine illustrated
is provided with rolls adapted to wrap a strip
or plate X of metal about the roil 20 to form
the same into cylindrical shape Y as shown in
‘Fig. 6, bub it will be obvious that metal of any
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other form or shape may be wrapped or formed
about a roll by means of my machine.

The roll 20 may be driven in any suitable or
desired manner. By way of example, I have

‘illustrated in the accompanying drawings a mo-

tor 24 which constitutes a source of power, and
which preferably includes suitable reducing gears
(not shown), and which is coupled to the driven
shaft 21 of the machine. . The motor or other
driving means,. together with the roll 20 and
shaft 2{ are movably mounted on the machine
so. that the roll can be moved toward and from
the work. This may be accomplished in any
desired manner and in the construction illus-
trated, the roll, shaft and motor are mounted on
a bracket 25 which is slidably mounted on the
frame member 16 of the machine in any suit-
able or desired manner. In the construction il-
lustrated the bracket 25 has suitable upright
bearings formed therein through which shafts
or columns 26 extend, two such columns being
shown in the construction illustrated which are
secured in spaced relation to the side plate 16
of the frame of the machine, for example, by
means of upper and lower fixed brackets 27 and
28 which are bolted to the side plate 16 of the
machine and extend . outwardly therefrom and
to which the columns or guide members 26 are
secured. The bracket 25 is also provided with a
bearing 29 for the shaft 2f, the bearing being
of such proportions as to form the sole bearing

_support for the roll 20.

The bracket 25 carrying the roll 20, its shaft
21 and the driving means therefor, such for ex-
ample as the motor 24 is resiliently mounted so
as to be yieldingly held in a position out of
engagement with the work X, which in the con-
struction. illustrated is the upper position, the
vielding means permitting the bracket 25 to

‘slide downwardly lengthwise of the guide col-

umns 26. Any suitable means for accomplishing
this purpose may be employed, and in the con-
struction illustrated, I have for this purpose pro-
vided a cylinder 30 containing a piston con-
nected with a piston rod 381, which extends
through an opening in an extension 32 formed
on the lower guide bracket 28. The upper end
of the piston rod 31 bears against the slidable
bracket 25 and when fluid pressure, such for ex-
ample as compressed air, is admitted through a
supply pipe 34 to thecylinder 36 below the piston
therein, the piston rod 2{ will be urged upwardly
so as to hold the bracket 25 and the parts
mounted thereon in their upper position. This
position may be varied, depending upon the size
of the roll 20 mounted on the shaft 2{. Any
suitable means for limiting the upward move-
ment of the bracket 25 may be employed, and
in the construction illustrated for this purpose,
I have provided on the upper bracket 27 an ad-
justing screw 35, extending through a threaded
hole in the bracket 27 and having a lock nut 36
for locking the adjusting screw 35 in the desired
position. The lower end of the adjusting screw
engages the slidable bracket 25 to limit the
upward movement thereof. By means of this
construction, it will be obvious that the slidgble
hracket 25 and the parts mounted thereon will
be yieldingly moved into and held in their upper
position determined by the adjusting screw 335,
and when downward pressure is exerted on the
roll or on the slidable bracket 25, this roll and
bracket are moved downwardly against the fAuid
pressure in the cylinder 38, fluid in the cylinder
30 being forced out of the same back through

2,197,906

the supply pipe 24 into a.storage container (not
shown) for the fluid under pressure. Other
means may, of course, be provided for yieldingly
holding the roll 20 in an upper position-and for

permitting the same to move downwardly against 9

the yielding force. .

49 represents a forming roll which, in the
particular construction shown, is arranged below
the roll 26. The roll 40 is an idler roll which.is

suitably journalled on the frame of the machine 10

and arranged to cooperate with the movable
roll 8. The metal member X to be formed is
bositioned in the machine by placing the same
upon the roll 44, and any suitable means may
be provided as additional supports for the metal
member. In the construction shown hy way of
example, the machine is provided with a suitable
work support including a pair of arms 45 secured
to the frame plates (5% and [§ and extending out-
wardly toward the front of the machine. On
these arms is- journalled a plurality of work sup-
porting rollers 46- upon which the work may be
placed for positioning the same in operative rela-
tion to the roll 28 and the forming roll 46. Any
suitable gauge may be provided to assist the op-
erator in correctly positioning the work, and by
way of example, there is shown in the drawing
a. gauge bar 4T suitably supported above the work
support and provided thereon with an adjust-
able finger 48 including 2 sleeve 48 which may
be locked by means of a set screw in any desired
position on the gauge bar 47. This finger is so
positioned on the rod that the lower end thereof
indicates the position which theé rear end of the
work X should occupy when being placed into
the machine, see particularly Figs. 1 and 4.
When in this position, the work X should pro-
ject. somewhat beyond the rolls 20 and 40, as
clearly shown in Figs. 1 and 4. '

When the work X has been positionad between
the rolls 22 and 40, suitable means are actuated
to move the roll 28 toward .the roll 48 so that
the work X will be gripred bhetween the rolls, it
being understood that the rolls 28 and 40 are
not rotating at this time. Any suitabie or desired
means for moving the roll 28 toward the roll 49
may be provided, and by way of example, I have
shown in Figs. 1 and 2 a cylinder 50 arranged
at the top of the machine, for example, on the
top plate I8 thereof. This cylinder contains s
piston 5/ secured to a piston rod 52 which ex-
tends downwardly out of the cylinder .50 and
through the top plate {8 toward the roll 28. On
the lower end of the piston rod 52 are mounted

one or more forming rolls, two such rolls 5% and~

55 being shown in the construction illustrated.
These two rolls may be secured to the lower end
of. the piston rod 52 in any suitable or desired
manner. In the construction shown, the lower
end of the piston rod 52 is prbvided with a cross
member or bar 57 rigidly secured thereto and
bearing brackets 58 are suitably journalled on
the ends of the cross member 57, the bearing
brackets each pivotally supporting. the upper
forming rolls 55 and 56, so that these rolls are
free to rotate independently of each other on
the bearing brackets 58 and the bearing brackets
in turn may swing or oscillate about the cross
member §57. When fluid pressure is admitted to
the upper end of the cylinder 50, the piston §i
therein will be forced downwardly so that the
forming rolls 55 and 86 will contact with the roll
20 and because of the pressure in the upper por-
tion of the cylinder 50, these rolls 55 and 5§ will
move the roll 20 downwardly toward the roll 40,
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the downward movement of the roll being accom-
panied by the downward movement of the-slid-
able bracket 25 and the parts mounted thereon.
When fluid pressure in the upper part of the
cylinder 5% is reduced and pressure is admitted
into the lower part of the cylinder, the piston 51
will move in the reverse direction, thus moving
the forming rolls 55 and 56.into an upper position
above the roll 20, as shown in Figs. 1 to 4 and 7,
and holding them in this position until pressure
is reduced in the lower part of the cylinder 53
and fluid under pressure is admltted to the upper
part of the cylinder. -

Means are preferably provided for limiting the
upward movement of the forming rolls 55 and
56 and by way of example, I have shown for this
purpose a pair of stop screws 60 which extend
downwardly through the top plate {8 of the
frame of the machine, and which engage in cor-
respondingly threaded holes in the top frame
plate 18 or in a transverse frame member 81.
The lower ends of the stop screws 68 shown en-
gage the pivoted bearing brackets 58 when the
rolls 55 and 56 are in their upper position. 62

' represents lock nuts which lock the stop screws

60 in any positions in which they may be set to
limit the upward movement of the forming rolls
55 and 56.

I prefer to effect the preliminary forming of
the work about the roll 20 while the rolls are
stationary or non-rotating, and this is preferably
accomplished by bending the portion of the work
X extending rearwardly beyond the rolls 20 and
40 upwardly about a portion of the roll 20. This
preliminary forming of the work may be ac-
complished in any suitable manner. I prefer
to accomplish this by means of a forming roll 65
which is movable from a position shown in Fig. 4
to ‘that shown in Fig. 5. Any suitable means
may be provided for accomplishing this move-
ment, and in the construction shown, the form-
ing roll 65 is journalled in a slidable roll sup-
porting member €6. This slidable member is
provided at opposite sides thereof with suitable
grooves in which guide members or bars 67, se-
cured to the side frames 15 and 16 of the ma-
chine, engage. ‘

Any suitable means may be provided for mov-
ing the roll supporting member 66 along the
guide bars 67, and in the construction illustrated
for this purpose, I have provided a cylinder 10
for this purpose. This cylinder contains a piston
(not shown) having a piston rod 71 extending
out of the cylinder and suitably secured to the
roll supporting member 66. This cylinder is
provided with suitable supply pipes or conduits 72
and 13 for conducting fluld under pressure to and
from the upper and lower portions respectively
of the cylinder T0. »

In the operation of my machine as thus far

described, the work X to be formed is first posi- -

tioned in the machine in correct relation to the
rolls 20 and 48, so that a portion of the work
extends rearwardly beyond these two rolls. The
piston 51 is then actuated to cause the forming
rolls 55 and 56 to move downwardly into en-

gagement with the roll 28 and to move this roll .

downwardly so that the work X will be securely
gripped between the rolls 26 and 48. Fluid pres-
sure is then admitted to the lower portion of the
cylinder 19, thus raising the supporting member
for the forming roll 65 from the position shown
in Fig. 4 to that shown in Fig. 5. During this
movement of the forming roll 65, it will be noted
that the portion of the work extending rear-

wardly beyond the rolls 20 and 40 will be bent’
upwardly to conform with a portion of the pe-.
riphery of the roll 20. When the parts are in this
position, the rotation of the roll 20 in the direc-
tion indicated by the arrow in Fig..5 is started.
The work will, consequently, be.fed or advanced
by the roll 20 and will follow alohg the periphery
of the roll 28 because of the action of the form-

“ing roll 65. The leading end of the work will

then encounter the forming roll 55.  Because
of the yielding pressure exerted downwardly up-~
on the rolls 55 and 56 by the fluid operated pis-
ton 51 and because of the pivotal connection be-
tween the roll carrying bracket 58 and the cross
member 57, the forming roll 55 will yield ‘to

10

permit the work to pass-between this roll and '

the roll 2. The forming roll 55 will, conse-
quently, exert a yielding pressure against the
work to further urge the same to conform to the
contour of the roll 20. As the work advances, it
also passes between the roll 56 and the roll 20
and finally if the work X is of the correct length,
a completed cylinder or ring Y is formed as
shown in Fig. 6. The rotation of the roll 28 is

then stopped and the work removed from the roll’
If a number of similar cylinders or annular -

20.
forms are to be rolled, the gauge 48 is very useful
in determining the correct initial position of the

20°

work before the forming of the same in the ma~ -

chine is started.

I preferably provide means whereby the vari-
ous operations may be performed automatically
and this may be done in any suitable or desired
manner. The operation of the pistons in the
cylinders 58 and 70 can be readily controlled by
means of a control valve 80.
of any suitable or usual construction, that shown,
see particularly Fig. 3, including a suitable hous-
ing 81 having a slide valve or plunger 82 mount-

ed therein, the slide valve 82 being provided with |,

suitable passages for directing fiuid under pres-
sure into either of the two ends of the cylinders
5% and 78. The cylinders may be operated by
any suitable fluid, and by way of example, the
valve 80 is shown as operating on compressed air,
which may be conducted to the machine by
means of a pipe or conduit 83 which terminates
in a port in the housing 81. The housing’ also
has discharge ports or openings 84 and 85 there-
in through which compressed air may be dis-
charged to the atmosphere. The valve 80 has
also ‘openings connecting. with tubes or ducts
86 and 81, the duct 86, as shown in Fig. 1 hav-
ing a branch 88 leading to the upper end of the
cylinder 59, and the pipe 13 leading to the lower
end of the cylinder 70 is also connected “with
the pipe 86. The other duct 87 has a branch 90
leading to the lower end of the cylinder 50 and
this ductor pipe 87 also connects with the pipe
72 leading to the upper end of .the c¢ylinder 70.
The -valve housing 81 preferably also has small
openings in the opposite ends thereof which
connect with ducts 94 and 95 to a stop valve 96
and a start valve 97 respectlvely The slide valve

- member 82 is suitably held against rotating with- |
in its housing 81 and is provided with ducts or .
and 102 extending trans-

passages 99, 100, {01,
versely through the slide valve member 82. 'The
valve is-shown in Fig. 3 in the stop position, and
conseauently, air under pressure from the sup-
ply pipe 83 will pass through the passage {81 in
the valve to the. pipe 8T and through branch
pipes 80 and 12 respectively to the lower and

30
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upper parts of the cylinders 50 and 70, so that

the forming rolls°will all occupy the positions
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shown in Figs. 1, 2 and 4. A} the same time, the
pipe 86 is connected through the passage 89 in
the slide valve to the exhaust port 84, so that
air is discharged to the atmosphere from the
upper and lower portions respectively of the pis-
tons 58 and 70 through the branch pipes 88 and
13 and main pipe 86.

When the start button 97 is pressed, a small
bleeder valve (not shown) is actuated which
discharges compressed air from the left side of
the valve housing 8! through the pipe 95, thus
causing the slide valve or plunger 82 to move to
the left. When in this position, the air supply
pipe 83 will be connected through the passage
08 in the slide valve 82 with the pipe 86 and its
branch pipes 88 and 13, thus admitting air under
pressure to the upper and lower portions re-
spectively of the pistons 50 and 78, and at the
same time, the passage 192 in the slide valve 82
will connect the pipe 87 with the discharge port
88 of the valve housing, thus discharging air
{from. the lower and upper portions respectively
of the pistons 5¢ and T0.

The slide valve 82 is also provided with the
usual small bleeder passages 104 and (85. The
passage 184 extends from the left end of the slide
valve 82 to the valve passage {01, and the bleeder

‘passage 105 extends from the right end of the

valve 82 to the valve passage 108.

From the foregoing description, it will be ob-
vious that when air is discharged from the pipe
85 by having the operator actuate the bleeder
valve or start button 97, then compressed air
from the left side of the valve will be discharged
so that the valve will move to the left end of the
cylinder 8{, and during this movement, the
passage 8§ will move out of registration with
the air supply pipe 83 while the passage 100 of
the slide valve moves into position to receive

0 air from the supply pipe 83, so that air under

pressure will flow through the bleeder passage
185 to the right side of the valve 82, thus helping
to move this slide valve to the left. The slide
valve will remain in this position until the
stop valve or button 96 is actuated, in which
case, the reverse movement of the plunger or
slide valve 82 takes place. This valve is' sub-
stantially identical with the one shown in Fig. 8
of my Patent No. 2,132,136 of October 4, 1938, and
the bleeder valves 9& and 97 which are not shown
in detail in the accompanying drawings, may be
similar in construction to the one shown in
Fig. 9 of my above mentioned patent.

When the bleeder valve 87 is actuated to move
the slide valve 82 to the left in Figs. 1 and 3,
the flow of compressed air to the upper portion
of the cylinder 89 and the discharge of air from
the lower portion of this cylinder will take place
much more rapidly than the corresponding flow
of air to.and from the cylinder 76 because of the
greater length of the branch pipes 72 and 713 as
compared with the branch pipes 88 and 99. Con-
sequently, the piston 5! in the cylinder 50 will
be actuated before the piston in the cylinder 18
is actuated. The more rapid action of the piston
81 is probably also brought about to some extent
by the fact that the weight of the piston 51,
its piston rod 52 and the rolls 55 and 56 and
other parts attached thereto helps to expedite
the downward movement of these parts, while
the air acting on the lower part of the cylinder 78
is required to lift the combined weight of the
piston in this cylinder and the parts carried
thereby. This results in the movement of the
forming rolls 5% and 56 into engagement with

2,197,906

the roll 29, and the corresponding movement of
the roll 20 toward the roll 40 to clamp the work
X, before the forming roll 63 begins its upward
movement. In the case of machines in which a
difference in the length of the branch pipes does
not exist, the delayed action of the forming roll
€5 can be readily effected by providing smaller
pipes leading to the cylinder 19, or by otherwise
introducing a resistance into the flow of air to
and from the cylinders 19, so that the work X
will be securely clamped between the rolls 20 and
28 by the action of the piston 51 before the form-
ing roll 85 begins its movement.

When, as a result of the operation thus far de-
seribed, the parts move into the positions shown
in Fig. 5, resulting in the bending or forming of
the portion of the work which extends rearward-
ly of the rolls 28 and 40, partly around the pe-
riphery of the roll 20, the further forming of
the metal is then effected by starting the rota-
tion of the roll 20 in the direction indicated by
the arrow in Fig. 5. The rotation of the roll 20
in timed relation to the movement of other parts
of the machine may be effected in any suitable
manner, bubt is preferably also effected auto-
matically. In the construction shown for this
purpose, I have provided on the machine an
electrical switch 110 which may be of any suit-
able and desired construction, and which con-
nects and disconnects the motor 24 with any
suitable source of electricity. The details of
construction of the switch and its connection
with the motor may be of conventional type and
are not herein shown. This switch is actuated
by means of a movable switch arm {1, which is
S0 positioned with relation to the support 66 of
the forming roll 65 that as the forming roll
reaches its upper position, the switch arm 101
is moved from its lower or open circuit position
shown in Fig. 4 to its upper or closed circuit
position shown in Fig, 5, in which position, elec-
tricity is supplied to the motor to operate the
same. By way of example, I have shown a
bracket 12 on the supporting member 86 of the
forming roll 85, and this bracket has an ad-
justable switch arm engaging member, such as
a bolt or screw 1i4, the upper end of which is
adapted to engage the switch arm 111 to move
the same from its lower to its upper position.
A lock nut {43 serves to lock the adjustable
switch arm engaging screw or bolt in the de-
sired relation to the bracket 1i2. The switch
118 is so formed that the switch arm ({1 nor-
mally occupies the lower position, this being ac-
complished either by gravity or a suitable spring
(not shown), so that when the roll 65 descends
after the operator has actuated the stop valve
96, the switch arm 111 will again move into its
lower or open circuit position, thus stopping the
motor 24.

From the foregoing, it will be clear that when
the forming roll €6 has moved into its upper
position, the switch !0 will be closed and the
motor 24 will start, thus wrapping the work X
about the roll 28 as has been described. As
soon as the wrapping is completed, which re-
quires. merely cne revoluticn of the roll 2@, the
operator actuates the stop button or valve 98,
which causes the actuation of the rolls as has
been described, including the downward move-
ment of the forming roll 65. -This downward
movement permits the switch arm (il to move
downwardly into an open circuit positicn in
which the motor 24 is stopped. The rolls will
then again occupy the positions shown in Figs.
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1, 2 and 4, in which they are spaced from: each
other, and the finished work Y will be wrapped
around the roll 20. When the rolls are in this
position, the finished work Y can be readily re-
moved or stripped from the roll 20. This may
be done manually or by automatic mechanism of
any suitable or desired kind, or if desired, a foot

. operated mechanism such as is shown by way
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of example in the drawings may be used. This
mechanism includes a stripper finger or arm {20
which normally exiends into a position adjacent

to but beyond that end of the roll 20 which is ad--

jacent to the plate 16 of the housing of the
machine. This stripper finger or arm has a hub
portion 12 which is arranged to slide on a bar
or rod 122 extending crosswise of the machine
and having its ends secured on the frame plates
15 and 16. A spring 123 may be employed for
normally holding this stripper finger in. its in-
operative position to the right of the roll 26, in
Figs. 2 and 10. The stripper finger is so posi-
tioned that when moved to the left in Figs. 2
and 10, it will engage an end of the finished
work Y on the roll 20 and upon further move-
ment to the left will strip this work frcm the
roll 20.

Any suitable means for movmg the stripper
finger along its supporting rod 122 may be em-
ployed, and in the particular construction illus-
trated, I have shown a iocot operated lever 1235,
Figs. 1 and 10 pivoted at {28 on the lower frame
member 7 or other suitable part.of the machine.
A link 127 connects the foot lever {25 with a
crank arm 128 secured on & rock shaft 128 piv-
oted on a bracket (30 mounted on the frame
plate 16, and on a transverse frame member or
plate 131, which connects the frame plates 5
and 16 and also forms a support for the cylinder
0. A pair of bifurcated fingers 132 are also
secured on the rock shaft 129 and the bifurcated
ends of these fingers engage pins or projections
i38 extending outwardly from opposite sides of
the hub portion 12( of the stripper finger or
arm 120. Conséquently, when the foot lever 25
is depressed, the fingers 132 wiil be swung with
the rock shaft 129 to the left in Fig. 10, andwill
move the stripper finger 128 to the left into en-
gagement with the work X.
125 is given a rapid downward movement, the
stripper finger 128 will impart sufficient move-
ment to the work Y to discharge the same
through the opening 19 in the frame plate 13,
or if desired, the work Y after being partly pushed
through the opening 19 may be removed from
the machine by hand.

The machine described has the advanta.ge that
it is rapid and reliable in its operation and safe
for an operator to use in that at no time is there
any necessity for the operator to place his hands
in danger of injury by moving parts of the ma-
chine. FPurthermore, the work turned out by
the machine is more perfect than has heretofore
been produced. This is partly due to the fact
that the portion of the work extending beyond
the rolls 20 and 40 is bent by the roll 65 into a
form which conforms very closely to the contour
of the roll 20 and the work, consequently, has no
flat end portions. In bending machines or wrap-
ping rolls as heretofore constructed, in which all
of the rolls rotated only about fixed axes, these
flat ends on the work were unavoidable.

Another advantage of this machine is that the

‘rolls ave yieldingly held in-their operative posi-

tions relatively to each.other: Consequently, if

a piece of metal larger than the required size is

If the foot lever
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fed into the machine, so that the opposite ends
thereof will overlap, no damage to the machine
will result, since the rolls will move apart suffi-
ciently to compensate for the added thickness
of the overlapping ends.

I claim as my invention:

1. In a metal forming machine, the combina-
tion of an idler roll, a driven roll normally in
spaced. relation  to said idler roll,” means for

_yieldingly holding said driven roll in -spaced

relation to said idler roll to permit work to
be posmoned between said rolls, and yielding
means for moving said driven roll toward said
idler roll against said first mentioned yielding
means for engaging: work placed between said
rolls.

2. In a metal forming machine, the combina-
tion of an idler roll, a driven roll normally in
spaced relation to said idler roll, means for yield-
ingly holding said driven roll in spaced relation
to said idler roll, and a forming roll movable
yieldingly into work engaging relation with said
driven roll for moving said driven roll. toward
said idler roll into engagement with work placed
between said driven and idler rolls and for form-
ing work passing between said driven roll and
said forming roll.

3. In a metal forming machine, the combina-
tion of a roll about which a piece of metal is to
be wrapped, a pair of forming rolls arranged ad-
jacent to said first mentioned roll and located
ot opposite sides of said first roll, all of said roils
being . normally spaced -apart, and means for
yieldingly urging one of said forming rolls against
said first roll for-moving said first roll toward
the other forming roll into position to engage the
work..

4. In a metal formmg machine, the combina~
tion of a roll about which a piece of metal is to
be wrapped:; 8 pair of forming rolls arranged ad-
jacent to said first mentioned roll and located on
opposite sides of said first roll, all of said rolls

‘being ‘normally spaced apart, means for yield-

ingly moving said rolls toward each other for
clamping a piece of metal between said first roil
and one of said forming rolls, and means for
rotating said first roll to advance said piece: be-
tween said rolls.

5. In a metal forming machine, the combma,-
tlon of ‘a roll about which a piece of metal is
to be wrapped, a pair of forming rolls arranged
adjacent to said .first mentioned roll and lo-
cated on opposite sides of said first roll, all of said

}'rolls being - normally spaced apart, means for
yieldingly moving sald rolls toward each other

for clamping a piece of metal between said first
roll and one of said forming rolls, a third form-
ing roll arranged to move bodily substantially
tangentially with reference to said first roll to
bend a portion of said piece of metal about a por-
tion of said first roll, and means for rotating said
first roll to advance said plece of metal between
said rolls. .

6. In a metal forming machme, the combma,-
tion of a pair of rolls arranged to receive work
between them; means for pressing said rolls-into

. gr1pp1ng enoagement with the work while said

rolls are non-rotatmg, with the leading end of
the work extending beyond said rolls, a third roll
movable at an angle to the work to form said
leading end into engagement with the periph-
ery of one of said first mentioned rolls while the
same are non-rotating, and means for rotating
one of sald rolls- after formmg said leading end,
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to continue the forming of said work about said
one of said first mentioned rolls.

~ 1. In a metal forming machine, the combina-
tion-of a pair of rolls arranged to receive work
between them, means for pressing said rolls into
gripping engagement with the work while said
rclls are non-rotating, with the leading end of
the work extending beyond said rolls, a third roll
movable at an angle to the work to form said
leading end into engagement with the periphery
of one of said first mentioned rolls while the
same are non-rotating, means for rotating one of
said rolls after forming said leading end, to con-~
tinue the forming of said work about said one
of said first mentioned rolls, and an-additional
roll cooperating with said one of said pair of rolls
to form the work about the same.

8. In a meta] forming machine, the combina-
tion of a pair of normally non-rotating rolls
between which the work may bz arranged with
the leading end of the work extending beyond
said rolls, a third roll-arranged in a position to
engage the leading end of the work, means for
producing relative movement of said pair of rolls
and said third roll to cause the work to he formed
about one of the roils of said pair and to he held
in engagement therewith by said third roll while
the same are non-rotating, and means for im-
parting rotation to one of said rolls to compiete
the forming of said work after said leading end
of the work has been formed about said one
roll. ‘ :

9. In a metal forming machine, the combina-
tion of an idler roll, a driven roll normally in
spaced relation to said idler roll to permit work to
be pesitioned hetween said rolls with the leading
end thereof extending beyond said rolls, means
for moving said driven roll toward said idler roll
while said rolls are non-rotating, to clamp the
work between said rolls, a forming roll movable
relatively to said driven and idler rolls in a direc-
tion to engage the work and form the same about
a portion of said driven roll while said driven roll
is nen-rotating, and means for rotating said
driven roll while said forming roll is in posi-
tion to press said work against said driven roll,
to complete the forming of the work. .

10. In a metal forming machine, the combina-
tion of an idler roll, a driven roll normally in
spaced relation to said idler roll to permit work
to be positioned between said rolls with the lead-
ing end thereof extending heyond said rolls, a
forming roll movable into engagement with said
driven roll, yielding means for urging said form-
ing roll toward said driven roll and for moving
said driven roll into a position to clamp the
work between said driven and idler roils while said
rolls are non-rotating, and a second forming roll
movable relatively to said other rcils while the
same are non-rotating, to engage the leading end
of the work and form the same about a portiocn
of said driven roll, and means for rotating said
driven roll for completing. the forming of the
work about the same. B o

11, In a metal forming machine, the combina-
tion of an idler roll, a driven roll normally in
spaced relation to said idler roll to permit work to
be positioned between said rolls with the leading
end thereof extending keyond said rolls, a pair
of forming rolls movakle into engagement with
said driven roll for moving said driven roll into
clamping engagement with the work, a member
for imparting said movement to said forming
rolls and which is yieldingly urged to move said
forming rolls toward and from said driven roll,
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another forming roll for engaging the leading
end -of the work and movable for forming said
end of the work about the portion of said driven
roll while said driven roll is non-rotating, and
means for rotating said rolls to complete the
forming of the work about said driven roll.

12. A metal forming machine in accordance
with claim 11 and including bracket members on.
which said pair of forming rolls are mounted
and which bracket members are pivotally mount-
ed on-said movement imparting member.

13. In a metal forming machine, the combina-
tion of an idler roll rotatable about a fixed axis,
a driven roll arranged with its axis substantially
parallel to the axis of said idler roll and movable
toward and from said idler roll, means for yield-
ingly holding said driven roll in spaced relation
to said idler roll to permit work to be inserted
between said rolls with the leading end thereof
extending beyond said rolls, a forming roll ar-
ranged with its axis substantially parallel to the
axes of said idler and driven rolls, fluid pressure
operated means for moving said forming roll into
engagement with said driven roll, and for mov-
ing said driven roll against the action of said
yielding means toward said idler roll for gripping
the work between said driven and idler rolls, a
third forming rell located adjacent to said lead-
ing end of the work, fiuid pressure operated means
for moving said last mentioned forming roll into
engagement with said leading end of said work
for forming said leading end about a portion of
sald driven roll, and means for rotating said
driven roll after forming of said leading end
about the same to advance the work past said
forming rolls to complete the forming thereof
about said driven roll.

14. In a metal forming machine, the combina-~
tion of an idler roll rotatable about a fixed axis,
a driven roll arranged with its axis substantially
parallel to the axis of said idler roll and movable
toward and from said idler roll, raeans for yield-
ingly holding said driven roll in spaced relation to
said idler roll to permit work to be inserted be-
tween said rolls with the leading end thereof ex-
tending beyond said rolls, a forming roll arranged
with its axis substantially parallel to the axes of
said idler and driven rolls, fluid pressure cperated
means for moving said forming roll into engage-~
ment with said driven roll, and for moving said
driven roll against the action of said yvielding
means toward said idler roll for gripping the work

between said driven and idler rolls, a third form--

ing roll located adjacent to said leading end of
the work, fluid pressure operated means for mov-
ing said last mentioned forming roll into engage-
ment with said leading end of said work for
forming said leading end about a portion of said
driven roll, and means actuated by the move-
ment of said last mentioned forming roll to ef-
fect the rotation of said driven roll to complete
the forming of the work about the same.

15..In a metal forming machine, the combina-
tion of an idler roll rotatable about a fixed axis,
a driven roll arranged with its axis substantially
parallel to the axis of said idler roll and movable
toward and from said idler roll, means for yield~
ingly holding said driven roll in spaced relation to
said idler roll to permit work to be inserted be-
tween said rolls with the leading end thereof ex-
tending beyond said rolls, a forming roll arranged
with its axis substantially parallel to the axes of
said idler and driven rolls, fiuid pressure operated
means for moving said forming roll into engage~
ment with said driven roll, and for moving said
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driven roll against the action of said yielding

means toward said idler roll for gripping the

work between said driven and idler rolls, a third -

forming roll located adjacent to said leading end
of the work, fluid pressure operated means. for
moving said last mentioned forming roll into en-

gagement with said leading end of said work for

forming said leading end about a portion of said
driven roll, means for rotating said driven roll
after forming of said leading end about the same
to advance the work past said forming rolls to

complete the forming thereof about said.driven
roll, means for actuating both of said fluid pres- "

sure operated means after completion of the work
to move said forming rolls out of engagement
with said driven roll, and. a stripper including a
part movable lengthwise adjacent to the surface

of said driven roll for removing the work end-’

wise therefrom.
16. A method of wrapping a metal member

about a roll, comprising clamping said metal

member between said roll and another roll while
the same are non-rotating, with a portion of the

“'metal member extending beyond said rolls, bend-

ing said portion of said metal member against
the periphery of one of said rolls, then rotating
said rolls and completing the wrapping of said
metal member aboul said roll.

17. In a method of forming a metal member

a,bout a roll the steps of clamping the metal

member between said roll and another roll while -
said rolls are non-rotating, with the leading end .

of said metal member projecting beyond said rolls,

forming said leading end of the metal member -

about a portion of said first roll by pressing the
same against said first roll by means of a forming
roll, and then rotating said rolls to complete the

18. In a metal forming machine, the combina-

7

forming of said member about said first roll, whilte o
said forming roll is in position to hold said metal-
“member against said flrst roll.

“tion of a roll about which a piece of metal is to

be wrapped, bearings in which said roll is jour- :

nalled and- which are located at one end only of

..
i

said roll; a pair of forming rolls arranged ad- -

jacent to said first mentioned roll and located on

opposite sides of ‘said first roll, all of said rolls .

being normally spaced apart, means for yielding-

‘ly urging one of said forming rells. agamst said

first roll for moving said first roll toward.the
other forming roll into position to- engage the

work, and means movable endwise of said first

20

roll when said roclls are spaced apart for’ strippihg

the work from said first roll lengthwise toward
the end thereof opposite to that Wh1ch 1s Jour-
nalled-in bearings,

- WILLIAM C. TUCKER.
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