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UNITED STATES PATENT OFFICE

G HARRY CASE, OF BUFFALO, NEW, YORK

BENDING MACHINE

Appljcation filed December 15, 1927, Serial Nc}, 24{0, 5,

My invention relates to certain refinements or bend a heavy plate therebetween. The top
in design of power-driven plate bending rolls, roll'énd journals ave ’féépédi’%djmou‘nté’d in
and more particularly to mills of the horizon- longitudinally spaced bearing shells and
tal pyramid type embodying improved struc- these are preferably carried ‘in vertically

g tural features together with advanced con- slidable yokes that may be raised or lowered 55
trol devices adapted adequately to protect all by Sérew=d0Wn'iileans With respect to ‘the fix-
of my roll and drive elements against break- edA]g mounted bottom roll bearing shells.
down from inordinate overloading. A mportant feature of my improved mill
Bending rolls are usually driven by high- structire resides in ‘yieldably holding 'down'

10 speed electric motors which transmit through the respective top roll j ournals preferably by 6o
a long train of reduction gears in order to af- hydraulic ram means adapted to afford prop-
ford the desired slow ‘speed "and resulting er'religt in the event an unusually Leavy plate
high plate -crimping’ pressures ynder which should be run through the rolls or in'case the
bending rolls are obliged to work ; the point screw-down feed"s,hduld,at'any time prove t66

15 of power input in machines of this character heavy for the rated capacity of any given 65
is necessarily far removed from the location bending machine. Failure on part of the in:
of the roll power offtake. Heretofore such  sérted plate to crimp or bend readily, is ¢om-
electric ‘motor drives have remained unpro- pé wsated “for by allowing “the ‘non-rigidly
tected: against destructive overloading, ex- mounted top roll to 1ift away from said com-

20 cept for the unsatisfactory relief that may be 151en1eﬁfa1'y'bbttorﬁ'rolls", and this safety de. 70
afforded by ordinary fuses or cireuit breakers vice in turn serves to partially relieve the mo-
as set to function “under excessive current tor drive meinbers and likewise the rolls from
flow; this common expedient has ‘however eéxcessive o erloading. " o

proven inadequate when applied to large In t{he‘g&gi}t‘tb@t_ the indicated floating top
25 bending roll equipment. - ‘ - roll' mounting shotild for any reason prove in- 75
- It is the ‘aim of my invention to overcome sufficient to meet aggravated instances of ma-
and prevent yltimate motor burn-out which chine overloading, T have provided for still
has in practice been found to be a not infre- another emergency unlbadiﬁg‘m‘_ean's‘ ‘in that
quent occurrence. Owing to improved type the resulting Iift displacement “of both my
30 and gear disposition, I am’enabled materially hydraulic relief rams’is “discharged into a 80
irn i§ pro-
°d plunger whose movement
 Fesponid to the combinied ram dis-
s.~ Said plunger i equipped with
counter loading means and after
I movement 1s allowed to reach

to reduce friction losses and, this In itselt regulator intensifier, which i
makes any abnormal motor current flow a vided with a loade
more nearly accurate measure of overloading is made t
that is actually being imposed between the p '
85 mill rolls. Ti this connection, T haye furthey
© provided for an mdependent auxiliary motor / “ W
cut-out' means adapted to automatically but redetermined point, an “electric ci
bositively trip the motor cireuit breaker reaser switch comanding the power sup
wheneyer the top roll of niy machine i sub- ply'to the prime mover of my bending ‘ma-
40 Jected to a predetermined Journal overload  chine, is tripped for the purpose of ‘automati. 0
- and such supplementary alleviation is me- cally shutting down’ further roll operation
chanically actuated and placed in immediate The hydraulic safety meéans herein affo
proximity to my rolls, that is to say ahead of mnot only ‘completely protect
“the cited long train of roll drive gears. against any detrimental o

- The bending machine herein contemplated justivients permit of ‘unloading the motor
may comprise one bottom roll or'a pair of drive upon” reaching any predeterminable
laterally spaced bottom rolls intermeshing( at limit of roll load.” R
oné end with a power-driven gear ‘means 'Anp Importarit object of my invention is to

7 :

Superimposed thercon is a top roll mounted equip bending roll machines with the cited

¥ 0 the customary relation and adapted to roll voll safagrinnds and emetgony deviees, pref- 1%

ad but the ad-
4

95




10

erably in association with reduction gearing
adapted to eliminate undue friction waste.
To this end, both the type and arrangement
of my roll reduction gear drive have been im-
proved over conventional practice and roller
bearings have been incorporated to take up
the unusually heavy thrust loads likely to be
imposed upon certain of the screw-down
members. Embodied herein are also other
features of structure and organization, all
of which will be set forth in detail herein-
after. Reference ishad tothe accompanying
three sheets of drawings which are 11lustra-
tive of a specific embodiment of my inven-
tion ; like characters of reference indicate like
parts in the several views, and in which draw-
mngs:

Fig.2isan elevational side view of a bend-

_ing roll assembly into which my improve-

20

ments have been incorporated, while Fig. 1
represents a top view thereof.

Fig. 3 and 4 respectively show the motor
drive end view and the rear end view of my

~assembled machine.

25

30

Fig. 5isa sectional detail of my forward
mill housing as taken through line V—V of
Fig. 2, while Fig. 6 is a fragmental sectional
view illustrating certain details of my screw-
down worm gear drive as taken through line
VI—VI of Fig. 5.

Fig. 7 shows a suitable structure of ome
style of intensifier regulator with which my
hydraulic top roller rams may be made to
cooperate for cutting off the power from the
mill drive motors.

Tig. 8 indicates a breaker switch that may
be used for motor shut-down purposes an
said figure also diagrammatically represents

- suitable electric cirenit connections controlled

40

by sald switch.

Fig. 9 represents in reduced scale, a trans-
verse view as taken through my bending rolls
along line IX—IX of Fig. 2.

Referring now in detail to said drawings,
the more conventional features of my bending
machine will first be described in order to lay
proper foundation for the improvements that
are comprised in the present invention. The

_disclosure herein exemplified is confined to

50

65

o three-roll bending mill of the conventional
pyramid type in which the numeral 1 indi-
cates a double girder-like bed plate inter-
mediate the ends of which is mounted the for-
ward housing 2, while adjacent to one plate
end is mounted the rear housing 3.

‘As shown in Figs. 2 and 4, the last named
housing may comprise a base portion 3A car-
rying a set of spaced pintles 3B and 3B’ as
shown in dotted lines, upon’ which is pivotal-
ly mounted the upper jaw portion 3C, said
spaced jaws being rigidly interconnected into
a unitary structure by heavy tie-bolts 8D.
The inner transverse jaw faces constitute
complementary guides SE and 3K’ between
which is slidably mounted the screw-down

1,742,056

yoke 3F having spaced upturned strap ends
3F’ and 8F’ while the depending yoke shank
carries a fork end coupling pin 3J. The hous-
ing base 3A may be further equipt with fixed-
1y mounted lower bearing shells 3G and 3G
which are here kept sufficiently spaced to
clear said depending yoke shank when the
latter is shifted into lowermost position.

As will be seen from Fig. 5, the forward
housing 2 is similarly equipt except that this
is preferably designed as a one-piece member
adapted to likewise mount a set of lower
bearing shells 2G and 23/, Said housing is
further provided with corresponding jaw
portions 2C i
guide faces 2K and 210" between which is
slidably carried a crotched yole piece 3F sub-
stantially identical with that described in
connection with the vear housing 8. These
housing yokes are adapted to be raised or
lowered in unison through serew-down ad-
justing means which will presently be de-
seribed.

Between each set of spaced complementary
lower bearing shells such as 9G and 3G or
o3 and 3(3’, are respectively mounted the
relatively long twin lower urnalaed rolls 4A
and 4B, and superimposed thereon preferably
in pyramidal relation, ig a somewhat larger
top roll 4C of which the respective journal
ends 4C” are each mounted in a stide block 8D
as movably carried between the yoke end
straps 8T and 817" Tf desived, the forward
roll journal portion may be projected into a
balancing tail 4D and provided with suit-
able support means 4D’ adapted to hold the
top roll against wundue tilting whenever the
rear journal block together with the pivoted
housing portion 3C 1s swung rearwardly as
indicated in dotted outline. As will be un-
derstood, these triple rolls are usually but not
necessarily arranged in a cross-sectionally
¢riangular relation as is indicated by Fig. 9,
such that by raising the top roll, an initially
flat plate may be ireely interposed to span
the spaced bottom rolls: the top roll is then
forcibly brought down toward said bottom
rolls for the purpose of imparting an initial
curvature or flute-iike bend adjacent to one
longitudinal plate edge a3 indicated in dotted
lines by 5 in Fig. 9. The two bottom rolls
are ordinarily reenforced against spreading
by the guide rollers 5A and 58, and upon im-
parting a rotary movement to the two bottom
rolls, said plate 5" will be drawn through said
tensioned rolls, thus eausing the entire plate
to be bent up into cylindrical shape as will
presently be more explicitly described.

The spaced twin bottom rolls 4A and 4B
are each provided iwith suitable end journals
and the forward motor ends thereof respec-
tively extend through the bearing shells 2G
and 2G ; each such projecting journal end is
equipped with a separate roll end gear 6A
and 6B respectively, and these in turn inter-

respectively equipt with spaced
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mesh with the intermediary drive gear 6C
which rotates simultaneouSly! both ‘bottom
rolls from below in one and the same direc-
tion as schematically represented in Fig. 9
by arrowed pitch lines, Tt will be apparent
that the top roll 4C virtually operates in the
manner of 'an idler since it is indirectly ro-
tated through plate movement imparted
thereto by means of the power driven twin
bottom rolls.  While rolling the plate, the
drive gear 6C usually rotates at extremely
slow speeds although operated by means of
a high speed electric roll motor or main mo-
tive power means 6D. This motor is posi-
tively interconnected to said bottom rolls

" through a train of high ratio reduction gears,

whichin the pbresent instande is accomphished
in an improved manner as will be more fully
pointed out hereinafter, ‘

For the purpose of forcibly lowering the
top roll upon the plate 5 by power means, I
preferably provide for an auxiliary electric
motor  or other screw-down prime-mover
means TA, equipt with the desired speed con-
trol and reversing devices as ordinarily used
in such connection.

As shown in Fig. 1, such ‘independent
screw-down motor is preferably mounted at
the forward extremity of the bed plate 1 and
may be provided with an armature pinion 7B
adapted to mesh with the first reduction gear

C as carried upon the forward end of the
lay shaft 7D that extends rearward and is
geared at TE (see Fig, 2) to drive the inter-
mediate screw-down shaft 7F which latter is
here disposed helovw the level of the bed plate
1.. The end portions of this shaft 7F are each
provided with a clutch TH or TH’, which re-
spectively connect with the worm shafts 7U
and 70”. Said clutches may be individually
thrown into or out of engagement by the
actuating levers 7.J which in turn are linked
up by push rods such as 7K that run under-
neath the bed plate to a centralized control
point 7L,

The aforesaid worm shafts ave equipt with
screw-down worms 7G and 7G’ which re-
spectively mesh with the worm' gears TM and
M, the latter gears having their axes dis-
posed . vertically underneath  the regpective
upright housings 2 and 8. - As shown in Fig,
5, each such worm gear is provided with an
internally threaded hub portion 7N which
projects upwardly and is rotatably fitbed into
the housing bore 7P; the upper free end of
said hub is shown equipt with a shoul-
dered nut or collar 7Q which is received with-
in the housing recess 7R and serves to posi-
tively retain the worm-gear in place against
movement along its threaded hub axis when
‘ n.  Said
interial hub thread engages a non-rotatable
adjusting serew 7S having an apertured head
enlargement 7S’ adapted to connect with the
aferesaid depending coupling pin 3J of the

3

pree 3

slidable yoke piece 3F. Since the screw part
75 is prevented from rotating, it will be ap-
parent that any simultaneous turning on part
of the described screw-down worm gears will
serve to adjustably raise or lower the journal
ends of the top roll 4C ‘Wwithin, | lim
such as are indicated in Fig. 9 by full and
dotted lines. 1t will be observed that the
described collar provision for retaining the

nut-like threaded portion TN against axial |
and its worm !

movement, keeps the gear 7M

G in proper mesh alignment irrespec Ve,
of the adjusted position that may be given
to the slidable block 8D. To the end that my

train of motor speed-reducing gears may af-
ford a compact and efficient drive of the olls
without sacrifice of accessibility, my first
speed reduction is obtained through the use
of back gears of the double reduction her-
ringbone type, preferably ‘working with cur

teeth and comprising a main motor pinion *-

6K as driven through a flexible coupling 6F
carried by the motor extension shaft 6M. As
shown in Fig. 1 by dotted outline, said pinion
meshes with g, relatively large motor driven
gear 6 that is mounted upon the counter-
shaft 6H. This last, named shaft in turn car-
ries an intermedia‘;e'pinipq 6J that meshes
with a driven intermediate gear 6I< is mount-
ed upon a separate auxiliary lay shaft 6Q.

All of such back gearing members are ar-
ranged to be enclosed within the split casing
or gear box 6L in order that said gears may
be run in an oil bath and this box is shown ag
provided with spaced forward and rear side

walls that are disposed transversely with ref.

erence to the ldngit‘udjn@l‘ roll axes. The de-
sired. compact arrangement. is in part at-

tained by ‘mounting the countershaft 6H
alongside of the aligned shafts 6M and 6Q
and thence extending the latter rearward to
the bracket bearing 6R that is here shown as
attached to the front housing 2. The" de-
scribed shafts are preferably mounted in split
bearing shells that divide along the horizon-
tal gear box part line 6N and are respective-
ly carried by sald forward and rear side walls
of the gear casing. The interior of said hox
is provided with a pedestal hearing 6P as in-
dicated in dotted outline and this is, adapted
to support the rear end of the motor exten-
sion shaft 6M and at the same time, may serve
to lend support to the forward end ‘of the
lay shaft 6Q when this is disposed in’ sub-
stantial alignment, with the motor shaft 6M
as shown. A B

Intermediate the ends of the lay shaft 64,
there is mounted g pinion 68 which is ar-
ranged to mesh with the large reduction gear
6T as carried upon. the gear shaft 6{J and,
which shaft in addition mounts the previ-
ously "described roll, drive gear 1
which will be understood. without detailed,
disclosure by reference to Figs, Land 2, where
the forward journaled end.of the shaft 617 is

desired limitg “
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supported by the pedestal 6V while the rear
end of this shaft may be suitably mounted
in the forward housing 2.

The roll gears 6A, 6B and 6C may be of the
cast teeth spur gear type while the remaining
gears which run at faster speeds are prefer-
ably of the cut teeth herringbone type. The
allowable speed of my improved gear disposi-
tion may be further increased by the use of the
cited oil bath provision, it being pointed out
that large bending rolls ordinarily require
considerable power of which the major por-
tion has generally been spent in useless fric-
tion work. Any saving on thisscore natural-
ly allows of using a smaller motor drive; at
the same time, a reduction in friction losses
makes my motor more directly responsive to
the roll overloading and the resulting more
prompt tripping of the conventional motor
circuit breaker, better protects all my ma-
chine parts against breakdown.

Similar anti-friction innovations have been
embodied in my screw-down devices; in Fig.
6 there is shown a recessed worm casing por-
sion 7T adapted to mount a worm gear shaft
such as 7U and which shaft is provided with
elongated shouldered roller cones 7V and TV’
respectively disposed against opposite ends
of the worm 7G. Cooperating therewith are
the thrust bearing rollers TW respectively
running upon the inner and outer pairs of
races TX and 7X’ as mounted within each of
the bored casing recesses 7Y and 7Y’ and of
which one such recess is closed by the remov-
able cover plate 7Z and this is provided with
a grease plug 72’. It will also be observed
that said cones are each provided with a cir-
cumscribing flange portion that likewise cen-
ters in said bored recesses.

Turning now to the safety devices that in
addition to the use of the conventional motor
circuit breaker, serve to protect my bending
roll members against abnormal overload,
these are in part embodied in complementary
roll relief cylinders designated 8A and 8A’ as
respectively mounted in the upper portions of
the front and rear mill housings. Such hy-
draulic members are respectively adapted to
operate in conjunction with the spaced com-
plementary top roll journals 4C’. A suit-
able assembly of one such cylinder is disclosed
in Fig. b where it will be seen that the closed
or head end of the cylinder 8A is preferably
carried between the extremities of the spaced
upturned yoke straps 3F”’ and 3F’ which are
here provided with aligned holes adapted to
snugly receive a trunnion pin 8B in the
fashion indicated.

Upon a medial pin portion may be pivot-
ally hung the cylinder 8A to allow of self-
alignment and also to provide for tilting of
the forward top roll journal with respect to
the bottom rolls when the upper rear housing
part 3C is swung down as shown in dotted
lines to free the rear top roll journal 4C’, this

1,742,056

auxiliary feature being provided to facilitate
removal from the rolls of a completely rolled
boiler shell or the like.

The open depending cylinder bore is fitted
with a ram 8C as sealed by the packing 8C””
and if desired, this ram may freely rest upon
or be attached to the floating slide block 8D.
The lowermost portion of said block is shown
provided with a bearing bore 8E of the non-
split type adapted to embrace and mount one
of the upper roll journals 4C’ and this bore
may be equipt with a removable crescent-
shaped top journal box 8E’ adapted to be
pulled out of place when the pivoted rear
housing 3C is to be swung downwardly.
termediate said bore 8E and the ram 8C, said
block may be further provided with a trans-
verse aperture through which the stop-pin
8F is snugly fitted with the pin ends extend-
ing laterally beyond the respective vertical
faces of said block. The respective pin pro-
jections are intended to slide vertically in the
elongated slots 8G and 8G” as formed in the
yoke end straps; in normal relation, said pin
preferably rests upon the bottom of said slots
with the ram drawn outwardly from the
cylinder head in the fashion indicated by
Fig. 5.

The hydraulic cylinder 8A. may be equipt
with a flexibly fitted feed pipe 8H and the
complementary cylinder 8A’ with a similar
pipe 8H’, which pipes, as is schematically
shown, may be interconnected by a common

In- -

70

75

80

96

pipe line such as 8J adapted to communicate .

with the intensifier of my machine through
the outlet 8J7. It is pointed out that while
the described feed piping is here illustrated
as rigidly connected, this in practice is in-
tended to be provided with suitable slip con-
nections of swivel joints to allow of proper
freedom of movement between the working
parts and at the same time to remove all
cross-pipe obstruction from over the top roll
so as to avoid any interference when manipu-
lating the rolled plate.

The yoke piece 3F is slidably mounted be-
tween my housing guides and may be bodily
lifted by screw-down means; such yoke move-
ment will carry along the cylinder 8A, the
relief ram 8C and the block 8D that mounts
the top roll journal. Since both of my hous-
ings are similarly equipt, the described yield-
able yoke structure constitutes a controilable
hydraulic relief means commanding the top
roll journal load whenever the screw-down
yoke 8K progressively imposes a downward
load upon either of the top roll ends. Asa
characteristic disposition of my relief cylin-
der 8A, it will be observed that as shown in
Fig. 5, the slide block 8D is disposed interme-
diate the ram 8C and the screw 7S which
latter element is preferably kept aligned with
the axis of the cylinder.

As will appear presently, there are provid-
ed suitable intensifier means capable of main-
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taining a predetermined hydraulic pressure

behind Both rams, and so long as this pres-
sure is kept sufficiently high to more than
counterbalance any normal upward lift on
part of the top roll, such surplus pressure

‘serves to hold the slide block 8D toward the

crotch of the yoke 8. In the event however
that any abnormal overload should fall upon

“either of the top roll journals, the augment-

ed upward reaction or thrust exerted upon
the complementary relief rams will then par-
tially press the hydraulic liquid out of the
cylinders 8A and 8A” and raise one or both
slide blocks to a limited extent with respect
to normal  position. - Such relative block
movement will cause the projecting ends of
the stop-pin 8F to slide upwardly in said
guide slots and in turn allow the top roll
journals to lift relative to the pair of non-
yielding bottom rolls; this relief effect is
capable of functioning in like amount irre-
spective of any particular screw-down yoke
gdjustment. *

Having pointed out the more essential fea-
tures embodied in my bending roll proper,
there will now be described the hydraulic in-
tensifier regulating means whereby T am en-
abled to maintain a predetermined pressure
behind the aforesaid relief rams and to auto-
matically shut off the motive power from my
machine in case the rolls thereof should be-
come dangerously overloaded.

For this purpose,I preferably employ an in-
tensifier or regulating device of the accumu-
lator type such for instahce as shown in Fig.

7, which comprises a hydraulic cylinder 9A of

relatively small bore into which is slidably
mounted the packed plunger 9B. Tf desired,

‘the upper end of the cylinder may be lateral-

Iy flanged as at 9C to carry spaced columns or
stanchions 9D and across the upper ends of
which may be mounted the single-acting fluid
cylinder 9E.  The relatively large bore of

said cylinder may be provided with a piston

91" having a rod 9G directly connected to
reciprocate in unison with the aligned plung-
er 9B.. Into the hiead 9H of said cylinder,
there is shown a supply pipe 9J that is pro-
vided with a pressure reducing or control
valve 9 as commanded by a non-return or
check valve 9K, Said supply pipe is pref-
erably connected to a suitable source of gas-
eous fluid such as air or steam capable of
mantaining a comparatively large total load-
g upon. the piston rod 9G that will create
a relatively high hydraulic unit pressure be-
hind the plunger 9B, and thisin turn is trans-
mitted through the outlet pipe line 8J” to
the interconnected relief ram 8C and 8(.
It will be apparent that any suitable resilient
loading of the plunger 9B might be made to
accomplish the end in view and such spring-
like modification is to be considered as the
cquivalent of the cited air or steam cylinder
medns, , :

5

The hydraulic cylinder 9A is further pro-
vided with an inlet pipe 9L that is fed by the
supply or charging pump 9M and which pump
may be either of the conventional hand oper-

ated or power driven type provided with the..
usual automatic suction and discharge valves.

The port 9M” serves to feed the hydraulic
liquid to said pump and by its use, the inter-
connected ram piping systerm may be pumped
up to any desired initial working pressure.
After all the pipe lines and ¢ther chambers
have been properly vented and filled with
liquid; continued hand pumping will start
litting the plunger 9B against the counter

pressure exerted thereon by the piston 9F..

When the relief ram rests in its initial or

‘normal stroke position shown in Fig. 5, the

plunger 9B is intended to assume substan-
tially its lowermost position as shown in Fig.
7 and thereupon the charging pump 9M need
no longer be used except to occasionally com-
pensate for hydraulic leakage.

If augmented air pressure is now thrown
on top of the piston 9F by means of the re-
ducing valve 9K, this will raise and maintain’
a relatively higher or intensified pressure
within the hydraulic cylinder 9A. and hence
in turn may be adjusted so as to set up any
desired initial pressure behind thé two hous-
ing rams 8C and 8C’. Any abnormil up-
ward loading imposed upon the adjusted top
roll journals will exert a corresponding dis-
tributed gross pressure over the top of the
equalized relief rams, and in the event that
such pressure as measured per unit of area
should rise to a value higher than that pre-
vailing behind the intensifier plunger 9B,
such augmented unit pressure will cause the
intensifier piston 9F to be raised somewhat

‘against the  counter pressure then existing

within the air cylinder 9. The air or steam
confined therein will allow of a lift on part
of the plunger 9B and the point at which
the rams are allowed to give way under ab-
normal roll journal loading, is largely de-
pendent upon the initial pressure kept behind
the piston 9F and this may readily be fixed
by giving the desired setting to the reducing
valve 9K.

So long as this initial pressure is main-
tained at a fixed value, it will always require

‘substantially the same gross roll pressure to

force the relief rams upward into their re-
spective hydraulic cylinders. TIn case the ram
pressure setting is not exceeded during nor-
mal operation of the rolls, said rams remain
inactive ‘and are merely held in reserve for
emergency overload purposes. It will be ap-
parent however that said initial hydraulic
ram pressure is intended to be kept up within
reasonable limits so as to insure of properly
holding ‘down the top roll journals against
normal lodd expectations. - ‘

When said rams are brought into action,

there will be displaced a certain volume of &
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hydraulic liquid which in turn results in a
corresponding rise on part of the plunger 9B,
but owing to the resistance offered by the
counter-fluid pressure acting upon the piston
9F, there is here afforded a yieldable medium
that is admirably adapted to relieve the top
roll journals against overload when other-
wise they would be rigidly confined for any
fixed adjustment on part of the complemen-
tary yoke pieces 3F. ~Either one of my relief
rams may independently move into their re-
spective cylinder bores and the extent of this
relief is made dependent upon the inequality
or inordinancy of the respective top roll jour-
nal loads.

The yield range given to my rams is in-
tended to compensate for all reasonable stop
journal loads. However, whenever the safe
predetermined limit in accordance with the
foregoing devices has been exceeded, I fur-
ther provide effective relay means for shut-
ting down the power drive of my bending
machine. To this end, the stanchions 9D
preferably space the superimposed cylinders
9A and OF sufficiently to allow of clearing
the switch arm 9N as clamped to or other-
wise carried by the reciprocating piston rod
9G. Said arm is provided with a forked ex-
tension 9P adapted to slidably straddle one
of the stanchions for alignment purposes

-while the opposite arm end is provided with

an inclined striker cam 9Q that travels in
unison with the piston rod within the re-
spective limits indicated by full and dotted
arm lines. Cooperating with said cam is
a relay switch box 9R of the open circuit
type which as detailed in Fig. 8, 1s identical
in operation to a conventional elevator limit
switch and as such primarily comprises a
pair of terminal posts such as 9R’ that may
be interconnected by a knife element 95, the
latter being adapted to be thrown out of con-
tact by the compression spring 98’ or its
equivalent. Said knife may be forcibly
thrown into contact by the medially ful-
crumed switch lever 9T, the free outer end
of which carries a roller 9T”. As shown in
full lines by Fig. 7, this roller is normally
depressed inwardly toward the rod 9G by
means of the spring 95’ but whenever the
switch arm 9N 1s allowed to reach its upper-
most position, said inclined cam will push
the roller 9T/ outwardly to close the circuit
through the switch box 9R and this in in-
tended to bring about a shut down of the
power drive of my machine.

This automatic cut-out device may be ap-
plied to either or both the motors TA and
6D but preferably to the former or screw
down motor which may readily be accom-
plished through the wiring diagram repre-
sented in Fig. 8. In this instance, the switch
box 9R is made to control a relay or pilot
circuit of which 9U indicates an auxiliary
source of current adapted to trip the circuit
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breaker 9V commanding the current flow to
the motor 9W as fed by the power lines 9X
and 9X’ under control of the starting switch
or controller 9Y. While the box 9R is shown
as of the open switch type, the circuit may
if desired, be reversed to function on a closed
cirenit basis.

Referring now to the intended cooperation
of the described working parts of my ma-
chine, this may be traced as follows: Firstly,
it is pointed out that by the use of my im-
proved devices, the top roll 4C may safely
be brought down solidly upon the bottom
rolls without harm to the motors notwith-
standing that the auxiliary motor 7A is posi-
tively geared to the screw-down members.
In case the top roll screw-down thrust should
thereby become obstructed, the further turn-
ing of worm gears upon the complementary
screws 7S will not be blocked as is a common
occurrence when operating a conventional
bending machine, but instead the relief cyl-
inders 8A and 8A’ will merely be drawn
down upon their respective floating rams 8C
and 8C’. The combined resulting displace-
ment will proportionally force the hydraulic
medium out of said cylinders and through
the interconnecting pipe 8J so as to register
a corresponding lift displacement at the pis-
ton rod 9G. In case the running of the
screw-down motor TA should be prolonged
under these conditions, the continued rais-
ing of the striker cam 9Q will ultimately en-
gage the roller 9T” and thereupon throw the
switch box 9R. This in turn trips the cir-
cuit breaker 9V and shuts the power off of
the screw-down motor before any serious
damage can be done to any working parts
of my machine. Upon reversing the rotation
of my screw-down worm gears, the raising
of the upper roll will return both relief rams
and also the intensifier plunger back into
their respective normal working positions.

As to the regular manner of operating my
mill, this is made apparent by Fig. 9. As-
suming the top roll 4C to be fully raised with
respect to the bottom rolls by means of the
screw-down motor into the position shown
in full lines, then the rolls are ready to re-
ceive a substantially flat plate 5 therebe-
tween. The screw-down motor may now be
started and the clutch actuating levers
thrown to cause an even descent on part of
the top roll, which in turn gradually clamps
the plate 5 in a spanning relation against the
spaced bottom rolls. By virtue of the de-
scribed large speed reduction, the slow mov-
ing screw members are capable of exerting
an enormous localized pressure along the
contacting roll faces and this causes the plate
edge to be initially crimped or dented. The
top roll is then held in such strained rela-
tion by the screw-down mechanism, and the
main motor 6D is thereupon made to pass
said plate through the rolls. When the en-
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tire plate stirface has thus been sibjected to
said Initial crimping or bending action, the
roll motor is ordinarily stopped and the
screw-down imparts a further similar crimp-
ing increment to the plate edge which is in
turn imparted to the entire plate by the roil
motor, this process being kept up until any
desived plate curvature is reached, My
safety devices against overload are pref-
erably incorporated to act upon the screw-
down motor circuit for the reason that the
more Serious damage to the machine parts
Is more apt to occur while operating the

- serew-down members, although it is to be

understood that my switch box 9R or its
equivalent may in like manner be applied
to cut out the main roll motor should this bé
deemied ‘expedient.

The outstanding advantages of the de-
seribed improvements ‘are brought into play
whenever attempt is made to initially erimp
a heavy plate that is beyond the rated Toll
capacity to handle safely and is likely to
lead to breakdown 'of machine parts or hurn
out the motor drive. My hydraulic safety
devices afford full protection because the mo-
tor drive is automatically shut down when-
ever a predetérmined roll loading is reached.
It is emphasized, that by thus making the
motor release directly responsive to the roll

“load, neither the motor nor the drive gearing

need at any time be subjected to serious over-
load: or injury resulting from destructive
strain such as is far more Tikely t6 occur when
having to rely solely upon fuses or the inade-
quate protection afiorded by the conventiénal
circuit breaker "devices. =Furthermore ow-
ing to the intermediary reduction gearing
that must necessarily be interposed between
bending rolls and their power drive, the cur-
tent flow into such niotors is not an accurate
meastire of the actual strain to which the rolls
or housing parts may momentarily be sub-
jected. ‘ R

Large machines of the character to which
my devices areé especially suited, represent a
vel'y considerable investnient, hence it is of
utmost importance to reasonably safeguard
these against undue fatigue or failure of the
magsive working parts. Careless or improp-
er attendance is likely to allow the rolls to

- come together solidly without any cushioning

plate therebetween and this is more likely to
occur when placing dies across the bottom
rolls in order to form up cone or V shapes in-
stead of plain cylindrical curvatures. It will
be understood that by virtde of my screw-
down ‘clutches, eithér of the housing yokes
niay be shifted independently of the other,
also ‘that after having made any desired ad:
justment, it is customary to shut down the
screw-down. motor ‘while thé 611 motor is
kept. operative. P o

By tho use of my floating voll journal ré-
Tief meuns, all damage to the machine and

7

gear parts may readily be avoided when given
reasonable care, but should certain such parts
become partially disabled due to unforeseen
contingencies or careless attendance, my roll
relief rams can thereupon be set to work at a
reduced predetermined hydrauiic pressure
which correspondingly limits the roll Toad
that ‘can still be safely put thereon. Since
my two ram cylinders are interconnected, this
further provides for a certain roll “give”
adapted to compensate for misalignment of
the roll ends or unevenness in plate thickness.
The further fact that bending rolls must of

necessity be positively driven through reduc-
‘80

tion gears from powerful motors makes ap-
parent the importance and need of applying
thereto a more effective motor unloading de-
vice than is afforded by conventional methods.

A further distinctive feature resides in the
described ‘complementary bearing blocks as
slidably mounted between their respective
forked straps which structure allows the
screw-down yoke to pass around ‘each of ‘the
idler roll journals and in turn permits of lo-
cating my dual relief cylinders togethér with
their respectivé rams above said movable roll
journals, and these cylinder members through
the medium of said yokes are ‘4dapted to be
positively shifted toward or away from my
fixedly mounted companion roll or rolls. As
applied to the pyramid type of plate bending
machine, the desired roll raising and lower:
ing function is greatly facilitated by the use
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of depending threaded shank means attached

to each of said unitary yokes ‘and arranged
to pass between the spaced Bottom rolls, since
this particular shank disposition allows. of
actuating the yieldably mounted idler roll
from below by interconnected worm-gear
means that may be effectively and ‘compactly
disposed 'underneath. the respective roll hos:
ings.

“Tn dddition, T have devised a highly ‘eff-

cient and compact réduction ‘gear drive to.

work in cooperation with the described emer-
gency relief means, and this gearing not only
reduces friction to a marked degree over ¢om-
mon practice but runs with less vibration and
farmore quiétly. My dust proof casing per-
mits of running the gears in.an oil bath and
overcomes the usual neglect of proper lu-
brication in machines of this class, The end
thrust ‘of the worm gear, which hias herato-
fore been a source of relatively large power
waste and operating trouble, has herein baen
equipt With roller bearings that can be packed
in grease and kept free from dirt and ‘grit,
so as to bring about a considerable reduction
in avoidable friction oyer the ordinary mill.
Finally, the saving in floor space attained by

my ‘compact disposition ‘of ‘gearing is a fur-.

t‘hpf‘ significant factor as applied to bending
rolls. -
It will be obvious that my improvenments

are ‘susceptible ‘of tather Wide modification
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over -the structural embodiment herein fea-
tured, it being apparent that my roll relief
devices are equally applicable to mills of the
two roll type, likewise it is not essential that
my two drive motors be kept as separate en-
tifies since they may readily be combined by
clutch means or the like to operate as a com-
mon prime mover, and that various similar
changes may be made without departing from
the spirit and scope of this invention as de-
fined in the appended claims.

Claims:

1. In a plate bending machine of the pyra-
mid type comprising three cooperating jour-
naled rolls mounted between spaced housings,
a power drive operatively connected to the
complementary lower rolls, pivotally mount-
ed bearing block means for each journal of
the top roll, said blocks having their pivots
disposed transversely to the longitudinal axis
of said top roll to provide for tilting with
respect to said driven bottom rolls, and means
associated with said housings serving to yield-
ably retain the respective blocks and allow
said top roll under abnormal journal load to
lift away from the complementary bottom
rolls.

2. The combination with a pair of cooper-
ating journaled rolls, a prime mover adapted
to drive one such roll, movable bearing block
means for each journal of the companion roll,
relief means yieldably retaining said blocks
toward said one roll, and power cut-off means
adapted to automatically unload the prime
mover when one of said yieldable blocks is
Tub(]iected to a predetermined degree of over-

oad.

3. In a machine including a pair of cooper-
ating journaled rolls mounted between spaced
housings, 2 prime mover associated with said
machine, movable bearing block means for
each journal of one such roll, hydraulic relief
means separately retaining the respective
blocks toward the other roll, and unloading
means adapted to automatically shut off said
prime mover power whenever either of said
relief means is subjected to a fixed degree of
overload.

4. The combination with a pair of cooperat-
ing journaled rolls mounted between spaced
housings, a prime mover associated with said
machine adapted to drive one such roll, mov-
able bearing block means for each journal
of the companion roll, hydraulic relief means
including ‘a ram cylinder serving to inde-
pendently retain each of the respective blocks
toward said driven roll, said relief means
being adapted to displace hydraulic medium
when subjected to a predetermined roll load,
means for bodily shifting said cylinders to-
gether with their respective movable blocks
toward or away from said one driven roll,
and conduit means interconnecting said cyl-
inders.

5. In a plate bending machine comprising
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two cooperating journaled rolls mounted be-
tween spaced housings, a prime mover asso-
ciated with said machine serving to drive one
of said rolls, movable bearing hlock means
for each journal of the other roll, hydraulic
relief means for each of said blocks adapted
to displace hydraulic medium when subjected
to a predetermined roll load, means serving
to register medium displacement, screw-down
means including an adjusting screw and a ro-
tatable nut adapted to shift one of the blocks,
worm gear means actuating said nut, and
retaining means for said nut serving to main-
tain the gear in alignment with its worm when
the nut is rotated in either direction.

6. In a machine including a pair of coop-
erating journaled rolls mounted between
spaced housings, a prime mover associated
with said machine, movable bearing block
means for each journal of one such roll, hy-
draulic relief means retaining said blocks
toward the other roll, said means being
adapted to displace hydraulic medium when
subjected to predetermined abnormal roll
load, accumulator plunger means serving to
register medium displacement, and control
means responsive to plunger movement and
adapted to shut off prime mover power.

7. In a machine including a pair of co-
operating journaled rolls mounted between
spaced housings, an electric motor drive asso-
ciated with said machine, movable bearing
block means for each journal of one such roll,
hydraulic relief means retaining said blocks
toward the other roll, said means being adapt-
ed to displace hydraulic medium when sub-
jected to a predetermined roll load, recipro-
cative plunger means serving to register me-
dium displacement, and control means re-
sponsive to plunger movement, said means
comprising a switch commanding current
flow to said motor and which switch is adapt-
ed to be tripped in one extreme of plunger
travel.

8. In a machine including a pair of co-
operating journaled rolls mounted between
spaced housings, a prime mover associated
with said machine, movable bearing block
means for each journal of one such roll, hy-
draulic relief means retaining said blocks
toward the other roll said relief means being
arranged to shift bodily with their respec-
tive blocks and adapted to displace hydraulic
medium when subjected to a predetermined
roll load, regulator means comprising a re-
ciprocative plunger serving to register me-
dium displacement, a fluid cylinder of the
intensifier type provided with a piston oper-
atively connected to oppose plunger move-
ment, and means admitting fluid under pres-
sure to said cylinder.

9. In a machine comprising a pair of co-
operating journaled rolls mounted between
spaced housings, a prime mover associated
with said machine, movable bearing block
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- means for each journal of one such roll, hy-

10

draulic relief means retaining said. blocks
toward the other roll, said relief means being
adapted to displace hydraulic medium when
subjected to a predetermined roll load, reg-
ulator means .comprising - a reciprocative
plunger serving to register medium displace-
ment, and charging pump means adapted to
replenish the hydraulic medium. :
10, In a-machine including ‘a pair of co-
operating journaled rolls. mounted between

. spaced housings, a prime mover associated

15

with ‘said machine, movable bearing block
means for each journal of one such roll, hy-
draulic relief means retaining the respective
blocks toward the other roll,said relief means
being shiftable with said blocks and adapted
to displace hydraulic medium when subject-

~-ed'to predetermined roll load, and regulator

20.,

means of the accumulator type comprising

~a plunger registering combined medium dis-

‘placement ‘and further comprising a fluid

pressure cylinder having a counteractive pis-

. ton,

25.

11, In a machine comprising a pair of co-
operating journaled rolls, a prime mover as-
sociated with ‘said. machine, movable bear-

~ing block means for each journal of one

_-suchroll, hydraulic relief means retaining the

%0

respective blocks toward the other roll, said
relief means being. shiftable with their re-

- spective blocks and adapted to displace hy-

draulic medium when subjected to predeter-

~mined roll load, and counterbalanced regulat-

35

40

ing means ‘adapted to register medium dis-
placenient. o ; '

12. In a plate bending machine compris-
ing ‘@ pair of cooperating journaled: rolls
mounted between. forward-and rear journal
housings, said rear housing being provided

* with a lower base portion and an upper por-

45:

50,

tion pivotally mounted thereon to swing out-
wardly and away from the forward hous-
ing into inoperative position, a prime mover
operatively connected to drive one of. said
rolls, a‘movable bearing block means for each
journal of the other roll of which one such
block is-carried by said swingable upper rear
housing, and: means: for yieldably thrusting
the respective blocks toward the respective

~ journals of‘gaid driven roll when said upper
" rear housing portion is brought into operative

&5
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position. o ‘
~13. In'a plate bending machine, a pair of

journaled rolls- parallelly mounted between -

spaced journal housings, means associated
with said housings serving to yieldingly re-
tain the respective journals of omne such roll
and allow: the latter to automatically lift

- away relative toits companion roll when sub-

Jected: to overload, a.prime mover, a gear

train positively connecting said mover with
the companion roll, said gear train including

-an-intermediary back gearing, and incasing

2]

means adapted to house said back gearing as
a unit, ‘ ' ‘ ‘
14. In a machine including a pair of coop-
erating . journaled rolls mounted between
spaced housings, a prime mover for said ma-
chine, a slidable ycke member for each of said
housings, bearing block means for each of
said yokes respectively adapted to carry the
journals.of one such roll, retaining means
yieldingly mounting said blocks with respect

to their respective yokes, and screw-down:

means. for adjustably setting the respective
positions of said slidable yokes and simul-
taneously shifting the retaining means there-
with. ‘ ‘ ‘ \ .
15. In a machine equipt with. a pair of co-
operating rolls, a prime mover for said ma-

“chine, a movable yoke member for the respec-

tive housings each comprising a pair of straps

interconnected by a crotch, bearing block

means slidably embraced between each pair
of straps and respectively mounting the jour-
nals of one such roll, yieldable retaining

means for each of the blocks serving to thrust

said blocks toward the crotch-of the respec-
tive yokes, and screw-down means for adjust-
ably setting said movable yokes.

16, In a machine equipt with a driven and
a cooperating idler roll mounted between
spaced housings, a prime mover operatively

-connected with the driven roll, a movable
yoke member for the respective housings each

comprising a pair of spaced straps, bearing
block means slidably mounted between each
pair of yoke straps and respectively carrying
the journals of the idler roll, a trunnion pin
extending between each pair of yoke straps,
a hydranlic relief cylinder pivotally mounted
upon each of said pins, a ram for each of the
cylinders, respectively adapted to yieldingly
thrust the idler roll' blocks toward said

driven roll, and screw-down means for ad-.

justably setting yoke positions.

17. In a machine comprising three coop-
erating journaled rolls mounted in. pyra-
midal relation between housings of which
two lower rolls operate in shells respectively
associated with said housings, a ‘movable
yoke member - for each of said housings,
yieldably retained block means for each of
said yokes adapted to. mount the respective
journals of the top roll and allow the latter
to automatically lift away from said lower
rolls when subjected to a predetermined load-
ing, screw-down means including a depend-
ing adjusting screw for each of said movable
yokes disposed between. the respective pairs
of housing shells, interconnected worm’ gear
means -for actuating the. respective screws,
and power means serving to drive said worm
gear means. L . DR

18. In a machine including a pair of coop-
erating . journaled rolls mounted between
housings, a' movable yoke member for each
housing, yieldably retained block means for
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each of said yokes adapted to mount the re-
spective journals of one such roll, screw-

own means including an adjusting screw
and nut means for each of said yokes, worm

"gear means including a worm shaft serving

to actuate one of said screw and nut means,
and casing means adapted to mount said
shaft and its worm, said casing being pro-
vided with recesses adjacent to each end of

1o the worm respectively equipt with- thrust

bearings of the roll type.
19. In a machine comprising a pair of co-
operating journaled rolls mounted between

~ forward and rear housings, said rear housing

15

30

'35

" being provided with a lower base portion

and an upper portion pivotally mounted
thereon to swing outwardly away from the
forward housing into inoperative position
and which upper portion is further equipt
with guide means, a movable yoke member
slidab%y mounted upon said guide and com-
prising a pair of straps interconnected by a
crotch having a depending shank, bearing

_block means for each journal of one such

roll of which blocks one is carried by said
swingable upper housing and slidably mount-
ed between the yoke straps thereof, yield-
able retaining means serving to thrust said

_one block toward its yoke crotch, and screw-

down means for adjusting the movable yoke
of said supper rear housing portion, said
screw-down means including a non-rotatable
adjusting screw member mounted in the

lower base portion and attached to said

shank through knuckle joint means adapt-

ed to permit of swinging said upper housing

into inoperative position. ' _
20. In a machine including a pair of com-

~ plementary journaled rolls mounted between

40

€0

housings. a shiftable yoke member for each
of said housings, yieldably retained block
means for each of said yokes. respectively
mounting the journals of one such roll, each

_such block being adapted to allow the re-

spective end portions of said one roll to au-
tomatically lift away when said rolls are

subjected to predetermined loading therebe-

tween, screw-down means for shifting said

. yokes, a prime mover adapted to drive said

screw-down means, and power cut-off means
serving to unload the prime mover when-
éver one of the aforesaid yieldable blocks is
subjected to a fixed degree of overload.

21. In a machine including a pair of com-
lementary journaled rolls mounted between
ousings, a shiftable yoke member for each

of said housings, block means movably asso-
ciated with each of said yokes and respec-
tively mounting the journals of one such
roll, relief means adapted to yieldably hold
in place the respective block means, screw-
down means for shifting said yokes, a prime
mover adapted to drive said screw-down
means, and unloading means serving to bring
the prime mover to rest when said relief
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‘means is Sﬂbjecte’d to a predetermined degres.
“of overload.

~-99. In a bending machine of the pyramid
type comprising three complementary jour-
naled rolls mounted between housings of
whichtwosuchrolls operate in oppositely dis-
posed shells respectively carried by the hous-
ings, block means movably associated with
each of saidhousings and respectively mount-
ing the journals of the other roll; a shiftable

yoke member cooperating with each of said

blocks, hydraulic relief means for each of
said blocks, said: means being bodily shift-
able with the respective yokes and adapted
to displace hydraulic medium when subject-
ed to a predetermined loading, regulator
means for said relief means, and adjusting
means associated with said regulator adapt-
ed to alter the aforesaid predetermined load-
ing. ;
%3. In a bending machine comprising jour-
naled rolls parallelly mounted between for-
ward and rear housings, a gear shaft mount-
ed forwardly of the first named housing, a
roll drive gear carried upon said shaft, a re-
duction gear also-carried by said shaft, a sec-
ondary shaft, a pinion mounted on the last
named shaft and adapted to mesh with said
reduction gear, a prime mover for the rolls
disposed forwardly of the first named hous-
ing, a motor pinion direct-connected to said
prime mover, a back-gear shaft, a driven
gear- assembled thereon and meshing with
said motor pinion, an intermediate pinion
also carried by said back-gear shaft, a driven
intermediate gear carried by said secondary
shaft and adapted to mesh with said inter-
mediate pinion, and a gear-box means adapt-
ed to mount therein said back-gear shaft to-
gether with the cited gears assembled there-
on and including the respective gear stipu-
lated as-imeshing therewith, all of the afore-
said gear shafts being disposed in a substan-
tionally parvallel relation with respect to the
axes of said rolls. :

24. The combination with a pair of coop-
erating journaled rolls of spaced housings,
means for driving one of said rolls, block
means of the floating type associated with
each of said housings and respectively adapt-
ed to yieldingly mount the journals of the
other roll, an adjusting screw including a
rotatable nut for each such block serving to
positively shift the respective blocks toward
or away from said one roll, gear means ac-
tuating said nuts, and collar means associated
with the respective housings serving to re-
tain said nuts against axial displacement ir-
respective of the direction of nut rotation.

95. The combination with a pair of coop-
erating journaled rolls of spaced housings,
bearing block means movably associated with
each of the housings and respectively adapt-
ed. to mount the journals of one such roll,
screw-down means including an adjusting
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_screw having its axis directed laterally away

from the axis of said one roll and adapted
to actuate one of said blocks, and hydraulic
relief means for the last named block, said
relief means as measured with respect to the
aforesaid roll axis being oppositely disposed
relatively to the stipulated screw disposition.

26. The combination with a pair of coop-

erating horizontally mounted journaled rolls
of spaced housings, bearing block means for

each such housing and respectively mount- -

ing the journals of one such rolls, a yoke
member slidably associated with one of said
housings and which yoke comprises a pair of
complementary strap extensions adapted to
straddle the block of said one housing, hy-
draulic relief means mounted across the upper

~_end portions of said straps and adapted to
-~ thrust the last named block downwardly: to-
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ward the crotch of said yoke member, and
screw means for setting the yoke, said screw
being operatively connected to the. yoke

crotch from below the axis of the said one -
- roll.

27. The combination with a pair of coop-
erating journaled rolls of spaced housings,
floating block means for each housing which

‘respectively mount the journals of one such

roll, a yoke member slidably associated with
one of the housings and adapted to coop-
erate with the block thereof, screw-down
means for adjustably setting said yoke, and
roll relief means for the last named block,
said -means being uniformly operative ir-

respective of the setting given to said yoke.

In testimony whereof, I have herewith set
my hand this 9th day of December, 1927.
| ‘ G HARRY CASE.
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