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"UNITED STATES

PaTENT OFFICE.

WILFRED LEWIS, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO THE
WILLIAM SELLERS & COMPANY, INCORPORATED, OF SAME PLACE.

BENDING-ROLL.

SPECIFICATION forming part of Letters Patent No. 491,’,968, dated February 14, 1893.
| Application filed July 14, 1892, Serial No.439,993, (No model.) . |

To all whom Tt may concern: -
Beitknown that I, WILFRED LEWIS, of the
city and county of Philadelphia and State ot

Pennsylvania, have invented certain new and |

useful Improvements in Bending-Rolls, of
which improvements the following is a speci-
fication. - | |

My invention relates to the machinery for

driving, supporting and adjusting bending

rolls, and more particularly to the method em- |

ployed for driving the rolls on both sides of
the plate so as to avoid as much as possible
the action of calendering. Bending rolls dif-
fer in the number and arrangement of the
rolls employed, some having three rolls, their
axes either horizontal or vertical, and others
having four rolls arranged with axes horizon-
tal, but in any case, there is always one roll,
toward or from which move, the other rolls,

which are herein designated as pinching or

bendingrells. Infourroll machines,the main
roll acts against an opposing mate directly
underneath, known as the pinching roll, be-
tween which and the main roll the plate is
pinched and driven, while on either side, sym-
metrically arranged, are the bending rolls
which are driven by the plate. By omitting

one of the bending rolls in a four roll ma-
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chine, athreerollmachine isproducedinwhich
the pinching roll acts also as a bending roll,
but the pressure of the main roll is divided
unequally between them, and to distinguish
between the bending rolls in this arrange-
ment it will be understood that when they
are not so located as to divide equally the
pressure of the main roll against them, the
term pinching roll still refers to the roll in-
tended to carry the heavier load. In three-
roll machines, however, the rolls are gener-
ally arranged in what is known as the pyrami-
dal form, in which the pressure of the main

roll is divided equally between the two bend-.

ing rolls. When a pinching roll is used, it1is
the common practice to drive both rolls at al-
ternate ends, but when thus driven, the gear-
ing at one end becomes an obstruction to
the removal of flues. In the pyramidal type
of machine, the bending rolls are commonly
carried in the roll housings and driven by
searing attached to the housings allowing the
main roll to be held in adjustable bearings
and to be driven by the plate. To permit the

—

removal of flues, it is usnal in these machines
to drive both bending rolls at the same end,
leaving theoppositeend freeand unobstrueted

+

by gearing, but, in doing this, the driving

power of the machineislimited by the strength

of the gearing attached to the bending rolis.
When these rolls are close together, as 1s cus-
tomary, the diameter of their driving gears

is so restricted that the rolls must be driven

by pinions, but little, if any larger than the
rolls themselves, and as a result of this the
process of plate bending becomes very slow
and tedious.
increase the driving power of the machine,
attempts have been made to drive the main

‘and pinching rollsor all three of the rollsatone

end, but hitherto allattempts todrivethe main
roll in connection with another roll of a bend-
ing machine have been embarrassed by the
difficulty of providing for a variable velocity
ratio between the surfaces of rolls acting on

opposite sides of the plate. Itisevidentthat

when a plate is bent to a full circle, the out-
side cireumference is longer than the inside
cireumference by about six times the thick-
ness of the plate, and that, to avoid calen-
dering, the surface velocity of any roll on
the outside of a plate must be portionately

To avoid these difficulties and
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oreater than that of the main roll. When
the plate is straight, however, no difference

in velocity is required, and to avoid the ac-

tion of calendering on plates of different curv-

atures and thicknesses, an equalizing gear
has sometimes been introduced, but there
are serious objections to such an expedi-
ent, and usually the bending rolls only are

driven, or if the main and bending rolls are.

both *driven, the rolls are forced to slip on
the plate, thus augmenting unnecessarily the
work of driving. This may be said of all
machines, but in four-roll machines, 1t is sel-
dom necessary to make provision for the re-
moval of flues, and, consequently it is possi-
ble to drive the main and pinching rolls by

large gears at alternate ends, and these gears:
can always be made heavy and strong enough
It will be un--

for the work required of them.
derstood, therefore, that although it is 1m-

portant and desirable to avoid calendering

as much as possible in all bending machines,
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it becomes a greater necessity in three roll -
machines designed for the removal of flues .
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where large gears at alternate ends of the | carries also the pinion 12 which engages with

rolls cannot be used. In the latter class of
machines, as before mentioned, the rolls may
be set horizontally or vertically, and this dif-
ference in position gives rise to different
arrangements designed to facilitate the re-
moval of flues from the rolls.

To avoid these defects and secure other ad-
vantages in the construction and operation
of bending rolls, it is an object of my inven-
tion to provide ample driving strength for
heavy work without introducing at the same
time the evil effects of calendering.,

It is a further object of my invention to
bend straight or tapering and insure an even
distribution of pressure on the journals of

-the bending rolls. |
r - . » -
L'o these ends my invention consists in the

Introduction of a permanent toothed eclutch
with lost motion in the train of gearing which
drives the pinching roll or bending rolls of a

plate bending machine, while the main roll
18 driven positively from a common driving

shaft.

It further consists, in a horizontal main roll,
supported at one end in fixed housings, and
rotated about its axis from the same end,

while the other.end is supported by a bearing

divided vertically through its axis, each half
swinging about a separate pin secured to a
housing at that end.

It further consists in a pinching roll or
bending rolls mounted in bearings carried on
cross pins guided in the housings and sup-
ported by adjusting screws.

Figure 1 is a sectional side elevation of a
horizontal three roll machine shiowing the
driving machinery adjusting screws and tum-
bler bearing.
tlon on the line A B, Fig. 1. Tig. 3, isan end
elevation showingthe tumbler bearing closed.
Iig. 4, is an end elevation showing the tum-
bler bearing open. Fig. 5, is an enlarged
view of the lost motion clutch in the train of
gearing todrive the siderolls. Fig. 6, is a sec-
tion of the lost motion cluteh on the line C D,
Hig. 5.

1 and 2 are floor beams to which the hous-
ings are attached.

3, 18 an end housing which serves to carry
the driving machinery and the projectin g end
of the main roll.

4, 1s the middle housing adjacent to the op-
posite end to which the tumbler bearing for
the main roll is atrached. |

9, 18 a housing at the opposite end to which
the tumbler bearing for the main roll is at-
tached.

6, 1s the main roll supported at one end in
the housings 3 and 4.

7 and 8, are the bending rolls supported at
each end bythe bearing blocks15and 16 rest-
ing on and guided by the pins 17 and 18 un-
der which the adjusting serews 19 and 20 are
fixed. The main roll 6 carries the large spur
gear J which is driven by the pinion 10 on
the driving shaft 11, and this driving shaft

Ifig. 2, is a sectional end eleva- |

h

the cluteh wheel 13 on the stud 14in the bear- .

ing block 15. The ecluteh wheel 15 engages
with the clutech pinion 21 on the same stud

by teeth having lost motion between them

and this pinion-drives the wheels 22 and 25
on the bearing rolls 7 and 5. From this ar-
rangement, it will be seenthat therolls 6,7 and
8 are all driven from a common driving shaft
11. This shaft is represented as driven
through the wheel 24, pinion 25, wheel 26, and
pinion 27, by the pulley shaft 25 on which re-
versing pulleys are supposed to be mounted.
But, it may be driven by reversing engines
when preferred, the particular method of
driving it being immaterial to my presentin-
vention, which has especial reference to the
method by which the rolls 6, 7 and § are
driven from a common driving shaft. When
the rolls are running idle, the gearing is such
as to give them the same peripheral speed,
and, in entering a plate the friction of all the
rolls is effective, but when the plate becomes
bent, and a difference in peripheral speed is
required, the bending rolls may be driven by

the plate 1nstead of bv the gearing which

caused the plate to enter. Thisis possible by

reason ot the lost motion provided between

the cluteh pinion 21 and its driving wheel 13,
so that the bending rolls can run ahead until
the lost motion is taken up, or until the ma-
chine is reversed. "T'he amount of lost mo-
tion required depends upon the thickness of
plate for which therollsare intended and can,
therefore, be definitely determined so that in
no case will there be any danger of calender-
ing while the main roll isable to do the whole
work of driving. When the friction of the
main vroll against the plate is insufficient to
carry it through, the roll will slip on the plate,
and allow the bending rolls to give the nec-
essary assistance, but the heaviest work of
driving must bedone by the main roll to which
abundant power can be transmitted through
the large spur gear 9. The gearing which
drives the bending rolls is thus relieved of
heavy duty, and, ordinarily the calendering
action on a plate is between the clutch wheels
13 and 21.

The bending rolls 7 and § are adjusted by
the worm wheels 41 and 42 which are ar-
ranged, to be operated independently or fo-
gether so that these rolls may be tilted if de-
sired. With this object in view the bearing
blocks 15 and 16 are supported on the pins 17
and 18 which are guided in the housings 4
and 5 and permit the bearing to adjust them-
selves tothe inclination of therolls. The ad-

| Justment of these rolls is effected by power

from a countershaft with straightand crossed
belts to pulleys on the machine or by inde-
pendent engine or friction clutches as pre-
ferred. |

In Fig. 2 a pulley shaft 38 is indicated as
driving by the pinion 89 and wheel 40. the
shaft 29 which in turn drives the worm wheels

41 and 42 by gearing at each end, to which
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the lower bearings to receive a strap pivoted |
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the shaft 29 may be coupled or uncoupled. |

By this means the bending rolls may be ad-
justed at_ either end independently or at both

ends together. Thetumbler-bearing by means | .
| seription that the lost motion cluteh in the

of which the main roll may be connected to

or disconnected from the end housing, con-

sists of the plates 30—30 and 31—31 united
in pairs and pivoted to the housing 5 by the
pins 32 and 39.
as shown in Fig. 3, the two sides of the bear-

ing are coupled by the bolt 34 inclosing the .

bushing 35 on the end of the main roll.

36 and 37 are counterweights designed to
balance the tumbler bearing in any position
and render its movement light and easy.

- When the bearing is open, as shown in Fig.

4, the sheet which has been rolled to a full |

cirele may be removed by sliding it alongthe
bending rolls. This can be done more easily
than is possible by the old method of tilting
the main roll and pulling the sheet off ob-

liquely or by dividing the bearing and slid-

ing each half laterally, which requires more

power and more movement, to give the same

‘learance that is obtained, by swinging each

half about a separate pin. There is also an
advantage in the construction of this bearing
over the extension of the main roll beyond

to a projection at the end of the housing.

Such a construction tends to distort the hous-
ing, while in the present design it will be
seen that the bearings are all in the plane of |

When the bearing is closed .|

i

the housing and that the stresses are therefore

transmitted direetly and to the best advan-
tage. | | S |
Tt will be understood from the above de-

driving train can be equally well applied to

“| the pinching roll in a four-roll machine or to

the bending rolls in & vertical machine and

3
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it is therefore unnecessary to illustrate-its -

application more particularly than is shown

by the accompanying drawings.

"Having deseribed my invention, what 1

claim as new, and desire to secure by Letters

Patent, 18— R | |
1. In a plate bending machine, the main

roll and an opposing roll or rolls, with a train

of gearing which connects one with the other,

L

45

in eombination with a lost motion toothed

| cluteh in this train, substantially as and for

the purpose set forth. .

2. In a plate bending machine, a vertically

moving roll bearing block controlled trans-
versely to the rolls, by |
combination with a pin, each end of which is
embraced and guided by the roll housing, and
about which the bearing block can oscillate,
while it is supported and guided in 1ts verti-
cal movement by the pin. -

WILFRED LEWIS.
Witnesses: R

FRANK H. MASSEY,
JouN L. PHILLIPS.
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‘Order of Cance"ation of Letters Patent No. 491,968.

s
L

DEPARTMENT OF THE INTERIOR,
UNITED STATES PATENT OFFICE,
Washington, D. C., June 6, 1893.

Whereas the attorney for the party in interest has, in writing, refused to recewa;'*i ;
Letters Patent No. 491,968, granted February 14, 1893, upon the application of Wﬂfr&dt' *
Lewis, of Philadelphia, Pennsylvania, for an 1mprovement in “Bending Rolls,” for the s *~
reason that the drawings forming a part of the said patent are incorrect and were notJ ks

amended in certain particulars as duly authorized by the attorney of record prior to“ r;..éd,____, _;—. 2y

the issue of the said letters patent, and O
Whereas an examination shows that the errors are chargeable to the Patent Oﬁ:‘lce,; '
Tt is hereby ordered that the seal of the said Letters Patent be broken, the gr::mt :

returned to the file marked canceled, and that Letters Patent in proper form be 1saued

pursuant to the correct record of the case in the Patent Office. |
| S. T. FISHER,

Acting Commigsioner.

Approved:
W, H. S1MS,
First Assistant Secretary of the Interior. ‘
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