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SPECIFICATION forming part of Letters Patent No. 500,286, dated June 27, 1893.
' * Application filed July 14, 1892, ‘Serial No. 439,993, (No model.)

To all whom it may concern.:

- Be it known that I, WILFRED LEWIS, of the
city and county of Phlladelphla and State of

Pennsylvania, haveinvented certain new and

useful Improvements in DBending-Rolls, of

which improvements the following is a speci-

fication.
- My invention relates to the mach1ne1y for

| driven by the plate.

To permit the removal
of flues, it is usual in these machines to drive
both bending rolls at the same end, leaving
the opposite end free and unobstructed by
gearing, but, in doing this, the driving power
of the machine is limifted by the strength of
the gearing attached to the bendlnﬂ' rolls.
When these rolls are close together, asis cus-

driving, supporting and adjusting bending tomary, the diameter of their dllVlIlU‘ gears
rolls, and more partmularly to the method BERL restricted that the rolls must be duven

emploved for driving the rolls on both sides
of the plate so as to avoid as much as POSSi-
ble the action of calendering. Bending rolls
differ 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
bending rolls. In four roll machines, the
main roll acts against an opposing mate di-
rectly underneath known as the pinching
roll, between Whlch and the main roll the
pl&te is pinched and driven, while on either

‘side, symmeirically arran ﬂ‘ed are the bending

rolls which are driven by the pl&te By omit-

- ting one of the bending rolls in a four roll

30

35

machine, a three roll machineis produced in
which the pinching roll acts also as a bend-
ing roll, but the pressure of the main roll is
divided unequally between them, and to dis-
tinguish between the bending rolls in thisar-
rangement 1t will beé 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
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intended to carry the heavier load.

moval of flues.

roll machines, however, the rolls are generally
arranged in what is known as the p}ramldal
form, in which the pressure of the main roll

is divided equally between the two bending

rolls. When a pinching roll is used, it. is the
common practice to drive both rolls at alter-

nate ends, but when thusdriven, the gearing

at one end becomes an obstruction to the re-
Inthe pyramidal type of ma-

chine,the bending rolls are commonly carried
in the roll housings and driven by gearing aft-
so tached to the housings allowing the main roll
to be held in adjustable bearings and to be

In three-

oreater than that of the main roll.

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 rolls or all three of the rolls at
one end, but hitherto all attempts to drive the
maln roll in connection with anotherroll of a
bending machine have been embarrassed by
the dlfhcul’uy of providing for a variable ve-
locity ratio between the surfaces of rolls act-
ing on opposite sides of the plate. It is evi-
dent that when a plate is bentto a full eircle
the outside circumference is longer than the
inside circumference by about six times the
thickness of the plate, and that, to avoid cal-
endering, the surface velocity of any roll on
the outside of a plate must be proportionately
When the
plate is straight, however, no difference in
velocity is required, and to avoid the action
of calendering on plates of different curva-
tures and thicknesses, an equalizing gear has
sometimes been introduced, but there are
serious objections to such an expedient, and
usually the bending rolls only are driven, or
if the main and bendingrolls are both driven,
the rolls are forced to slip on the plate thus
augmenting unnecessarily the work of driv-
ing. This may besaid of all machines, butin
four-roll machines, it is seldom necessary to
make provision for the removal of flues, and,
consequently it is possible fo drive the main
and pinching rolls by large gears at alternate
ends, and these gears can alw&ys be made
heavy and strong enough for the work re-

t quired of them. It will be understood, there-

fore, that although 1t is important and desir-
able to avoid calendering as much as possible
in all bending machines, it becomes a greater

To avold these difficulties and

55

6o

70

y 75

20

QO

95

100




IO

IS

20

25

30

35

40

45

60

necessity in three roll machines designed for
the removal of flues where large gears at al-
ternate ends of the rolls cannot be used. In
the latter class of machines, as before men-

tioned, the rolls may be set horizontally or {

vertically,and this difierence in position gives
rise to different arrangements designed to

To avoid these defects and secure other ad-
vantages in the construction and operation of

bendmn* rolls, it 1s an object of my invention

to plowde ample driving strength for heavy
work without 1ntroducmg 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.

To these ends my invention consists in the
introduction of a permanent toothed clutch
with lost motion in the train of gearing which
drives the pinching roll or bendmg rolls of a
plate bending machine, while the main roll
is driven positively from a common driving
shaft.

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

while the other end is supported by a bear-
ing divided -vertically through its axis, each

half swinging about a separate pin qecured
to.a housing at that end. |

1t further ceonsists in a pinching roll or
bending rolls mounted in bearings carried on
cross pins guided in the housmgs and sup
ported by adjusting serews.

Figure 11s a sectional side elevation of a
horizontal three roll machine showing the
driving machinery adjusting secrews and tum-
bler bearing. Fig. 2, is a sectional end ele-
vation on the line A B, Fig. 1. TFig. 3, is an
end elevation showing ‘the tumbler . bea,rlng

closed. Fig. 4, is an end elevation showmn‘j

the tumbler beaunﬂ* open. FKig. 5, is an en-
larged view of the Tost motion clutch in the
train of gearing to drive the side rolls. Fig.

6, is a section of the lost motion clutch on-

the line C D, Fig. 5.
‘1 and 2 are ﬂom beams to Whmh the hous—

 ings are attached. _
3 is an end housing which serves to carry |
the dri iving 1nach1nery and the projecting end

of the main roll.

4, is the middle housing adjacent to the op-

pomte end to which the tumbler bearlng f01
the main roll is attached.
5, is a housing at the opposite end to Whlch

the tumbler bea,unw for the main roll is at—-'

tached.

6, is the main roll supported at one end m"

the houmnn's o and 4.

7 and 8, are the bending rolls supported at
‘each end by the bearing blocks15 and 16 rest-
ing onand guided by the pins 17 and 18 under |

which the adjusting screws 19 and 20 are
fixed. The main roll 6 carries thelarge spur
gear 9 which is drlven by the pinion 10 on

500,286

the driving shaft 11, and this driving shaft
carries also the pinion 12 which engages with
the cluteh wheel 13 onthe stud 14 in the bear-
ing block 15. The cluteh wheel 13 engages
with the clutch pinion 21 on the same stud
by teeth having lost motion between them

‘and this pinion drives the wheels 22 and 23
facilitate the removal of flues from the rolls. }

on the bending rolls 7 and 8. From this ar-
rangement, it will be seen that the rolls 6,7
and 8 are all driven from a common drlvmg
shaft 11. This shaft is represented as driven
through the wheel 24, pinion 25, wheel 26, and
pinion 27, by the pulley shaft 28 on which re-

- | versing pulleys are supposed to be mounted.

But, it may be driven by reversing engines
when preferred, the particular method of driv-
ing it being immaterial to my present inven-
tion, which has .especial reference. to the
method by which the rolls 6,7 and 8 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 re-
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quired, the bending rolls may be driven by the :

plate instead of by the gearing which caused

_ ‘Thisis possible by reason.
of the lost motion

the plate to enter.
provided between the

| eluteh pinion 21 and its dI‘IVlHU' wheel 13, so

‘that the bending rolls. ean run ahead. Ill]tll
the lost motion is taken up, or until the ina-

| chine is reversed. The amount of lost mo-

‘tion required depends upon the thickness of

plate for which the rolls are intended and

‘can, therefore, be definitely determined so
‘that in no case will there be any danger of
-calendering while the main roll is able to do
the whole work of driving."
.tion of the main roll against the plate is in-
‘sufficient to carry it through, the roll willslip
-on the plate, and allow the bending rolls to
_give the necessary assistance, but the heaviest
work of driving must be done by the main
‘roll to which abundant power can be trans-
'mitted through the large spur gear 9. The
gearing Whlch drives the bendlnfr rolls is thus
| relieved of heavy duty, and, ordmamly, the
-calendering action. on a plate 18 hetween the
‘cluteh wheels 13 and 21.

When the fric-

‘'The bending rolls 7 and 8 are adjusted by

‘the worm wheels41and 42 which are arranged
‘to be operated independently or together so
that these rolls may be tilted if desired.

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 bearings to adjust themselves
-to the inclination of the rolls.
‘ment of these rolls is effected by power from
-a countershaft with straight and erossed belts
to pulleys on the machine or by independent
-engine or friction clutches as prefened

In R Fig. 2 a pulley shaft 38 is indicated as

driving by the pinion 39 and wheel 40 the
‘shaft 29 whichin turn drives the worm wheels

41 and 42 by gearing at each end, to which
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By this means the bending rolls may be ad-

Justed at either end independently or at both

ends together. The tumbler-bearing by
means of which the main roll may be con-

nected to or disconnected from the end hous-

ing, consists of the plates 30—30 and 31—31
united in pairs and pivoted to the housing 5
by the pins 32 and 33. When the bearing is
closed as shown in TFig. 3, the two sides of
the bearing 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
circle may be removed by sliding it along the
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 sliding
each halflaterally,which requires more power
and more movement, to give the same clear-
ance that is obtained, by swinging each half

about a separate pin. There is also an ad-

vantage in the construction of this bearing
over the extension of the main roll beyond

the lower bearings to receive a strap pivoted |

to a projection at the end of the housing.
such a construection tends to distort the hous-
ing, while in the present design it will be seen

that the bearings are all in the plane of the |

the shaft 29 may be coupled or uncoupled. | housing and that the stresses are therefore

transmitted directly and to the best advan-
tage. |

zft will be understood from the above de-
seription that the lost motion cluteh in the
driving train can be equally well applied to

‘the pinching roll in a four-roll machine or to

the bending rolls in a vertical machine and
1t 1s therefore unnecessary toillustrate its ap-
plication more particularly than is shown by
the acecompanying drawings.

Having deseribed my invention, what I
claim as new, and desire to secure by Letters
Patent, is— |

1. In a plate bending machine, the main
roll and an opposing roll or rolls, with a train
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of gearing which connects one with the other, so

in combination with a lost motion toothed

clutch in this train, substantially as and for
the purpose set forth.

2. In a plate bending machine, a vertieally

moving roll bearing block controlled trans- ss

versely to the rolls, by the roll housing, in
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 its verti-
cal movement by the pin.

WILFRED LEWIS.

Witnesses:
FRANK H. MASON,
JOHN L. PHILLIPS.
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