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No. 735, 704 - . ' | . Petented August 11, 190u

UNITED STATES PATENT OFFICE

EDWARD G. BUDD, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO THE
AMERICAN PULLEY COMPANY, A CORPORATION OF PENNSYLVANIA.

MACHINE FOR CURVING PULLEY RIMS.

SPECIFICATION fermlng' part of Letters Pa,tent No. 735 704, dated Au gus £11,1903.
Apphcet'lon filed July 10 1901 Serial No. 67,724, (Fomodel) |

To all whom it may concern: - ' or cormgate the flange of the sheet, which is
Be it known that I, EDWARD G. BUDD of 'being curved, the result being to cause the
the city and county of Philadelphia and State flange to properly curve itself to conform to
of Pennsylmma, have invented an Improve- | the curvature given to the body of the sheet. 55
5 ment in Machines for Curving Pulley-Rims, | In this manner the resistance to curvature
of which the following is a Spemﬁeatlon of the body heretofore ‘experienced on ac-
Myinvention has referencetorollsforcurv- | count of ‘the flange is.removed. Ilowever,
ing pulley-rims;. and it consists of certain im- | where the curvature is very great, the sheet
provements fully' set forth in the following | long, and the flange deep the crimping of 6o
1o specification and shown in the accompanying, | the latter is not always sufficient of itself to
drawings, which form a part thereof. | permit of uniform curvature, because there
-The obJeet of my invention is to form a | is a certain slip or dragging tendency to the
sheet-metal blank in true curved form and | lange through the teeth and toothed roll.
with its edges curved inward at one side and | To overcome this, I simultaneously with the 65
15 flanged inward at the other side almost at | said erimping operation cause the large curv-
rlght angles, so that a blank is formed which' | ing-roll to be moved closer to the small rolls
may subsequently be eubJeeted to hydraulic | to induce a gradually greater curvature to.
pressure, as set out in Letters Patent No. | the sheet as it passes through the curving-
630,449, dated August 8, 1899, to Corscaden. | rolls, said action counteracting the resistance 7o
20 10 complete the ehamnﬂ' into &bectmn of pul-'| to curvature due to the ﬂenge The adjust-
ley-rim. .In making these rims I have found | ment of the curving-rolls may be done auto-
that in passing the. plates through flanging | matically or othermse, and, if desired, this
and curving rolls the curvature of the plate" mode of inducing the sheet to assume a uni-
is not a true curve, but instead is of varying | form curvature may be employed without the 75
25 curvature, said curvature decreasing from | crimping of the sheet.
one end 1o the other—namely, the 1&813 to| My inventionalsocomprehendscertainims-
pass through the rolls. Thisiscaused by the | provementsinthedetailsofthe flanging-rolls,
flanges, which have a neutral line of curva- | whereby they may have their body parts va-
ture that does not coincide with the neutral | ried as to length between the flanging-collars 8o
3o lineé of curvature of thebody of the plate. | to snit sheets of different widths withont
In practice the result of this is that the free | necessitating the removal of the roll-shaft or
edge of the flange is held back or caunsed to | dismantling the machine. In carrying out.
resist being dragged through the rolls, so | this part of my invention I provide the roll-
that the curving of the plate is more and | shaft with collars relatively adjustable to and 8j
35 more resisted as the plate passes through the | from each other, and between the said collars
curving-rolls. The plate thns formed is not | a split sleeve or roll body is located and
~of uniform curvature, and it is difficult to | clamped in position, the two semicylindrical
make the completed rim of the pulley abso- | halves of the roll-body being held together
lutely true. = | and concentric upon the shaft by the sald go
40 My object theremre is to overcome these collars, as more fully set out hereinafter.
- defects by the employment of suitable means My invention will be better understood by
capable of producing a pulley-rim section of | reference to the drawings, in which— .
absolutely true and uniform curvature. In | Figure 1 is aside elevatlen of my lmpwved
carrying out this part of my invention I pro- rolls for carving pulley-rims. Fig. 2 is a g5
45 vide the machine with suitable flanging-rolls | plan view of same. Fig. 3 is an end eleva-
and a set of curving-rolls, the latter compris- | tionofsame. Fig.4is aeross-sectien through
Ing one large and two sinaller rolls between | the rolls and is diagrammatic to indicate the - 7
which the .-flanged sheet passes. The large | relative arrangement of the rolls. Fig. 5is *
roll of the set of curving-rolls is provided on | a sectional elevatlon of the means for er1mp— 103
so its end with pins or teeth, which, coacting | ing the flange of the sheet. Fig. G is’an ele-
with a horizontal toothed 101], act to erimp | va._tien-e_f the ond of the large cmvmfr-_roll _
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- Figs.7,8,and 9 are cross-sections of the sheet

S

10

15

during process of formation. Fig.101is a side
elevation of a curved sheet constituting a
pulley-rim segment before being subjected to
the action of the hydraulic press, and Fig, 11
is a perspective view of one section of the
flanging-rolls.

I is the main frame of the machine and
mmay be of any suitable shape.

A A’ represent one pair of flanging-rolls for
flanging the sheet to the shape shown in Fig.
7. B B’ represent a second pair of flanging-
rolls for bringing thesheet to theshapeshown
in HKig. 8.

CD D are thecuarving-rolls which erimp the
flange T, as at 7, Fig. 9, and also positively

- curve the body of the sheet, as shown in Fig.
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10.
ing-rolls are alike, but specifically they differ
withrespecttothe flanging-collars. Therolis
consist of a central shaft K, carried in suit-
able bearings in the main frame or housings
F. One end of each of the shafts is fitted
permanently with a collar, as K', K?, K°, and
K% respectively, and the other ends, respec-
tively, with adjustable collars M, M', M?, and
M3, and nutsm, the latter being screwed upon
the shafts. DBetween the fixed collars and
the adjustable collars are the split tubular
roll-bodies L. These bodies are made up ot
semicylindrical sections, such as shown in
Fig. 11, having at one end the annular rib %
and at the other a similar annular rib /.
These ribs k& and [ are respectively received
in annular grooves in the fixed collars K' to
IK* and in the adjustable collars M to M3, and
by means of said collars said segments L L
of each roll are clamped firmly to the shaft
I, which they snugly fit and held against ro-
tating on the shafts by keys /. The adjust-
able collars are clamped against the roll-seg-
ments by the nutsm. The normal diammeters
of the collars and roll-body segments L are
the same, but the collars are grooved and
flanged, as shown, for the purpose of operat-

ing in pairs to flange the sheet passed be-

tween the body parts of the rolls. 1 do not
confine myself to any specific construction of
flanging elements of these collars, as while
the construction shown is adapted to pro-
duce the flanges S and 'T' upon the side edges

~of the body R of the sheet shown in Figs. 7

aund 8 flanging of other character may be per-
formed oreven omitted without removing the
specific modeof holding the segmental parts
L L. of the roll-body tocether.

- The two rolls A A’ are geared together by
vears A® and are driven from a pinion K,
which latterin turnisdriven by alarge spur-
wheel K',operated by a pinion E* on the power-
shaft, which may be rotated by the belt-pul-
ley E°. The rolls B B’ are geared together
by gears B? and these are alsodriven by pin-
ion E. Adjusting-screws f may be employed

; to adjust the distance apart of the rolls A A’

and B B’ to suit metal of different thickness.

In general construction all of the flang-
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C’ on its end, receiving power from roll B* by
The lower.

intermediate gears C* and C-.
carving-rolls D D are also preferably posi-
tively rotated by gearing, the same consist-
ing of pinions D’ on the ends uf the shafts of
said rolls meshing with an intermediate gear

70

D%, and one of said pinions is also driven di-

rect from the gear C3?, before referred to. In
this manner all of the rolls rotate in the
proper directions and at the proper speeds.

75

The upper roll C is journaled in boxes J°,

and these are raised and lowered by screws
J* working in rotating nuts J3, carried in the
housings and adapted to be rotated in both
directions for alternately raising and lower-
ing said roll relatively to and fromn the small

80

rolls D D. The nuts J®arerotated by ashaft

J? by bevel-gears J3, and said shaft J* is ro-
tated in one direction and then in the other by
gearJ’' and reciprocating rack-barJ. Thisbar
J is operated by a crank ], having an adjust-

able throw, said erank being rotated by gearl’

and intermediate gear I, driven by the gear C’

Qo

of the uppercurving-rollC. Tosuitdifferent

sizes of sheets and consequent difference in
curving action necessary, I make the crank
I adjustable as to its throw and provide
means for adjustably supporting the inter-
mediate gear 1%, so that both the gears I' and
I? may be changed to vary the revolutions of
the crank with a given rotary action of the
curving-rolls. This is especially necessary
where the sheet is longer or shorter, and con-
sequently where the gradual increasing of
the curving action of the roils is required to
be more gradual or to a different extent, or
both. | |

The lower and smaller rolls D D of the set

(of curving-rolls are smooth, but the upper

i and larger roll Cis made as shown, being pro-

vided with a series of circumferential grooves
¢, adapted to receive the small flange S of the
sheet R and permits it to pass without injury.
The various grooves ¢ are so spaced apart as

| to correspond to the different widths of sheets

to be formed. Theend section of this roll C
is provided on its end surface h, near the pe-
riphery of the roll, with a series of pins or
studs H, which may be of hard steel and act
as teeth, between which the flange T of the

sheet may be corrugated orcrimped, as sihown
at {, Figs. 9 and 10, by the action of the bev-

eled toothed roll G. This roll G is beveled
to correspond to the inclination of the end
surface h of the roll C and is secured upon
an upright shaft D which extends vertically
between the rolls D D. The shaft D7 is
driven by miter-gears D% a shaft D?®, spur-

gears D! and D3, the latter being driven from

spur-gear D? before referred to, in connec-

95
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tion with the driving of the rolls D D. In

this maoner the erimping-roll G is rotated in
the proper direction and with a speed com-

13¢

mensurate with that of the roll C; but it is
evident that any other suitable manner of

driving this erimping-roll may be employed.

Thecurving-rollCisdriven by aspur-wheel | In some cases the gearing for roll G may be
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omitted.

need not be beveled, as any toothed roller
may be employed in this connection. I, how-
ever, have shown the construection which I
have found in use to be excellently adapted
to the purpose.

The curving-rolls D D may be simply used
as idlers, for While it is preferable to posi-
- tively rotate them it is not essential.

It 1s
also preferable to positively rotate the shaft
of the erimping-roll G; butitis not essential,
as it may be driven by friection or meshing
with- the pinsor teeth H of roll C through the
sheet-flange when performing the crimping
operation and directly by the said pins or
teeth when the sheet 1s not present. |

The curving devices may be greatly varied,
if so desired, so long as the crlmpmg roll G
is employed.

The sheet bemn' first flanged in the rolls
A A’ and B B/, it is passed thlough the curv-
ing-rolls C D D and is curved to the re-
quired degree. While the said rollsare curv-

- ing the sheet, the deep flange T thereof is

235
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simultaneously c¢rimped or corrugated on its

edge, as at £. 'This causes the flange to also
curve to correspond to the body of the sheet;
but, as before pointed out, in cases of long
sheets or deep flanges there is a tendency for
the sheet to assume a gradually-decreased
curvature as 1t passes through the rolls, and
this I overcome by feeding down the roller C

toward the rolls D D slightly and gradually |

as the sheet passes between them for the pur-
pose of increasing the eurving action ot these

rolls, the result being that the finished sheet

comes from the rolls on a true arc of a cir_cle
and in fine condition for treatment in the

‘dies of the hydraulic press, which finishes

the forming eoperation. It is evident that
while the best result is secured by the em-
ployment of both the crimping means and
the means for inereasing the curving tend-
ency of the rolls, either of these may be omit-
ted in some classes of work. For example,
when wide flanges and slight curvature are
required the crimping-rolls will be sufficient.

"Where the flanges are small, the- erimping

may be omitted and the downward feeding

of the roll C be relied upon; but in work of

the cross-section shown in Flu' 8 both should
be employed.

- The feeding of the roll C in the above op-
eraftion is toward the rolls D when the metal
is passing between them, and then apart

when the metal has passed and before the

next sheet enters. The means shown will
accomplish this result and has capacity for
adjustment to suit sheets of different lengths
or different requirementsin the degree of ad-
justment, the increased curving action being
different with  different sizes, thicknesses,
and shapes of metal to be treated. Any other
suitable feeding means may be employed for
automatically feeding this roll C in lieu of
that shown. 1 Would point out that the ver-

tiecal adJustment of the roll C may be per- i the two lower 1olls to curve it,

o

Ib 1s also evident that the roller G | formed by hand with very good results after

a little experience, and consequently I do
not limit myself to the use of automatic
means for adjusting the rolls C and D I rela-
tively to and from each other with each given
number of revolutions.

While I haveshown two pairs of flanging-
rolls, it is evident that where the flanges are
not required to be very large one set of rolls
will suffice. Incasethata Sheet to be

I simply serew back the nuts m on the shafts
K and then replace the sections L with simi-
lar sections of greater or less length and
clamp them in posibion ‘as shown, by screw-
ing up the nuts m again. In this manner 1
am enabled to vary the length of these rolls
between the flange-pr oducmﬂ collars without
dismantling the maehme and without mate-—
rial loss of tlme

While I prefer the construction shown, the
details may be varied without departing from
the essential features of my invention.

Having now described my invention, what

70

g

langed
and curved is required to be of less mdth

8)

03

I claim as new, and desire to secure by Letters |

Patent, is—

1. In a machine for forming curved sheets,
the combination of a pair of lower rolls, a
large roll for depressing the sheet between

the two lower rolls to eurve it, gearing for ro-

tating the rollsall at the same surface speeds,
and means for moving the large roll to and
from the pair of lower rolls to increase the
tendency to curvature of the sheet while pass-
ing between the rolls.

2. Ina machine for forming curved sheets,
the combination of flanging-rolls for flanging

the edge of the sheet and feeding it forward

to the ecurving-rolls, a pair of lower rolls, a
large roll for depressing the sheet between
the two lower rolls to curve it, gearing for ro-

‘tating the rolls all at the same surface speeds,

and means for moving the large roll to and
from the pair of lower rolls to increase the
tendency to curvature of the sheet while pass-
ing between the rolls. -

3 In a machine for forming curved sheets,
the combination of flanging- rolls for langing
the edge of the sheet and feeding it forward
to the curving-rolls, a pair of lower rolls,
large roll for depressmﬂ' the sheet bebween

the two lower rolls to curve it having its end

formed with a series of pins or teeth, a crimp-

a 95
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120

ing-roll having teeth working between the _
pins or teeth of the large curving-roll, gear-
ing for rotating the rolls at the same surface

speeds, and means for moving the large roll
to and from the pair of lower rolls fo increase
the tendency to curvature of the sheet while
passing between the rollsand havingits ﬂanﬂ'e
crimped. - -

4. In a machine for formmﬂ' curved sheets,
the combination of flanging- rolls for flanging

the edge of the sheet and feedmg it forward_

to the enrvmg-wlls a pair of lower rolls, a
large roll for depressing the sheet between
gearing for ro-

125

130
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tating the rolls at the same surface speeds,
and automatic means for moving the large
roll to and from the pair of lower rolls alter-
nately in a gradual manner to increase the
tendeney to eurvature of the sheet while pass-
ing between the rolls.

5. Ina machine for forming curved sheets,
the combination of a pair of lower rolls, a
large roll for depressing the sheet between
the two lower rolls to curve it, gearing for ro-
tating the rolls at the same surface speeds,
and means for moving the large roll to and
from the pair of lower rolls to 1ncrease the
tendency to curvature of the sheet while pass-
1ng between the rolls and adjustable devices
for varying the extent and period of move-
ment the large curving-roll to and from the
lower rolls. |

6. In a curving-machine for flanged sheets,
the combination of flanging-rolls, with three
curving-rolls working together to curve the
sheet one of said rolls having upon its end a
series of pins or teeth for crimping the flange
of the sheet, a crimping-roll having teeth
meshing with the pins or teeth on the curv-
ing-roller, and means for positively driving

the cur Vmﬂ'-rolls
7. Ina curvuw—machme for flanged sheets,
the combination of flanging-rolls for flanging

both edges of the sheet, With three curving-
rolls working together to curve the sheet one
of said rolls having upon its surface a series
of parallel circumferential grooves and upon
1ts end a series of pins or teeth for crimping
the flange of the sheet, a crimping-roll hav-
ing teeth meshing with the. pins or teeth on
the cuwluﬂ'_-rollel and means for positively
driving the CHPVi[l”-l()llS

S. 111 a machme for curving sheet metal,
the combination of three rolls two of which
act upon one face of the sheet at a distance
apart and the other of which acts upon the
opposite face of the sheet and at a point in-
termediate of the other two rolls, and means
for relatively moving the rolls gradually to-
gether to increase the curving tendency while
the sheet 1s passing between them.

9. In a machine for curving sheet metal,
the combination of three rolls two of which
act upon one face of the sheet at a distance
apart and the other of which acts upon the
opposite face of the sheet and at a point in-
termediate of the other rolls, means for rela-
tively moving the rolls gradually together to
increase the curving tendency while the sheet
Is passing between them and then separate
them again, and adjustable devices for vary-
ing the extent of relative movement of the
rolls.

10. In a machine for curving sheet metal of
different lengths, the combination of three
rolls two of which act upon one face of the
sheet at a distance apart and the other of
whieh acts upon the opposite face of the sheet
and at a point intermediate of the other two
rolls, and means for relatively moving the

rolls wradually together to increase the curv- | ing its end provided with a series of pins or

-
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ing tendency while the sheet is passing be-
tween them and then separate them again,
and adjastable devices for varying the ex-
tent and period of relative movement of the
rolls.

11. In a sheet-metal-curving machine, the
combination of a pair of parallel rolls of small
diameter separated a short distance apart, a
large bending-roll adapted to work with both
of said rolls of small diameter and having its
end provided with a series of pins or teeth, a
shaft extending between the two rollsof small
diameter, a crimping-roll having teeth mesh-
ing with the pins or teeth of the curving-roll
and secured to the shaft, and gearing for
causing the several rolls to rotate at the same
surface speeds.

12. In a machine for treating sheet metal,
a pair of rolls having filanging-collars, and cy-
lindrical body portions split longitudinally,
combined with clamping-nuts for holding the
body portions in position, and curving-rolls
one of which is provided with a series of cir-
cumferential grooves in line with the flang-
ing-collars and split body portions whereby
the flange produced by the flanging-collars is

received in one of the grooves of the curving-
rolls when curving the sheet.
13. In a machine for rolling sheet metal the

combination of a pair of rolls each consisting
of acentral shaft havinga collar near oneend,
an adjustable collar near the other end, a cy-

‘lindrical body portion split longwudmally

into two parts and having annular ribs fitting
into annular recesses in the collars for hold-
ing themn together upon the shaft, and cury-
ing-rolls one of which is provided with a se-
ries of circumferential grooves in line with
the flanging-collars and split body portions
whereby the flange produced by the flanging-
collars is received in one of the grooves of the
curving-rolls when curving the sheet.

14. Inamachine forrolling sheet metal, the
combination of a central shaft, a roll-body
consisting of a cylindrical part split longi-
tudinally into two semi-annular parts, two
collars on the shaft clamping the two parts of
the body together upon the shaft, and curv-
ing-rolls one of which is provided with a se-
ries of eircumferential grooves in line with
the flanging-collars and split body portions
whereby the flange produced by the flanging-
collars is received in one of the grooves of
the curving-rolls when curving the sheet.

15. In a machine for curving flanged sheet

mefal, the combination of a bending-roll, a.

crimping-roll having teeth adapted to act
upon the flange of the sheet and press it to-
ward the end of the bending-roll in the act of
crimping it and rotating about an axis at an

angle to the axis of the bending-roll, and

means for supporting the sheet to the bend-

ing-roll during the curving action thereof

upon the flanged sheet.
16. In a machine for curving flanged sheet

metal, the combination of a bending-roll hav-
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teeth,.a crimping-roll having teeth adapted | Elfical rolls for erimping the flange of the sheet
Lo act upon the flange of the sheet and press | along its free edge to cause the flan oo tocurve 15

it toward the end of the bending-roll and over
1ts pins or teeth in the act of crimping it and

commensurate with the cylindrical body, and
power devices for causing the curving means

rotating about an axis at an angle to the | and crimping means to operate at the same
~ axis of the bending-roll, and means for sup-

porting the sheet to the bending-roll during |

the curving action thereof upon the flanged

- Sheet.

IO

17. In a machine for curving flanged sheet |

metal, the combination of eylindrical rolls for

-curving the body of a sheet into a cylinder,
with means located at one end of the e¢ylin-

surface speeds upon the metal.

In testimony of which invention I have 20

hereunto set my hand.
EDWARD G. BUDD.

Witnesses: =
RUSSELL H. BOWEN,
- ALEX R. CHESTON.
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