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This invention relates to the art of processing 
metal sheets and strip and more particularly. to 
Certain improvements in the design and con 
struction of a machine used to work and flatten 
the Sheets or strip preparatory to their fabrica 
tion into vehicle bodies and other articles of 
Commerce. Continued improvement in the qual 
ity, uniformity, and finish of metal sheets and 
Strip results from increased precision and efi 
ciency of production and processing machinery 
while the maintenance of high productive speeds 
in the use of such machinery enables the im 
Proved finished material to be produced at rea 
Sonable Cost. 
The machine to which the features of the pres 

ent invention are particularly applicable consists 
principally of a series of metal working rolls of 
relatively small diameter arranged in staggered 
relation to define a sinuous path of travel for the 
sheets or strip passing through the machine. 
Such machines, commonly termed "roller lev 
elers' have as their principal function the sub 
jection of the sheets or strip to a series of re 
Verse bendings progressing from a selected maxi 
mum to Zero amplitude whereby the stock is cold 
Worked to relieve inherent stresses thus improv 
ing the physical qualities of the stock and re 
moving bulges and the like therefrom to give a 
Sm00th level surface to the stock. 
The extent of working of the metal determin 

ing the quality of the product is govermed, in 
machines of the kind mentioned, by the diameter 
of and intervals between the rolls aforemen 
tioned–a decrease in the diameter of and inter 
vals between the rolls resulting in sharper bend 
ing and consequently greater working of thema 
terial being passed therethrough. The use of 
Small diametered rolls particularly in machines 
capable of processing wide sheets wherein the 
rolls are relatively long requires means to sup 
port the rolls at one or more points intermedi 
ate their ends. To provide for such support a 
Series of rigidly Supported secondary backing up 
rolls is positioned both above the upper set of 
WOrking rolls and below the lower set of Working 
rolls and have rolling Contact with the working 
rolls thus preventing the expansive force ex 
erted by the material being processed from de 
flecting the Working rolls. 

Heretofore, in machines of the kind described, 
the practice has been to mount theback-up rolls 
on rigidly supported bearingsin suchmanner that 
the rolls Were free to rotate individually When en 
gaged by the driven working rolls. Inasmuch as 
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contact with the Working rolls, considerable pres 
sure must be maintained between the rolls to 
insure uniform rotation of the back-up rolls and 
Such pressure is maintained when stock is in 
the machine. However, when the machine is 
unloaded the pressure is removed and in fact the 
upper working-rolls may move out of contact with 
their back-up rolls due to the inherent deflec 
tion of the working rolls and in this condition 
of the parts the back-up rolls will idle to a Stop 
while the working rolls continue their uniform 
driven rotation. Now as material is fed between 
the working rolls, the rolls Will be violently Urged 
into engagement with the back-up rolls but be 
cause of their inertia they will momentarily re 
main at rest and then progressively attain Syn 
chronous speed. The attendant sliding between 
the roll surfaces results in rapid Wear of the 
same, the formation of flat Spots on the back-up 
rolls thereby causing chattering of the machine, 
and in general excessive wear of the moving parts 
of the machine. 

It is the primary object of my invention to 
provide a construction for the purpose described 
in which the objectionable characteristics enu 
merated above are eliminated. This is accom 
plished by providing operative means for driv 
ing the back-up rolls in Synchronism with the 
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the back-up rolls were driven only by peripheral 55 

Working rolls. Accordingly, a more Specific ob 
ject of my invention is the provision of means, 
in a backed-up roller leveler, for driving the 
back-up rolls in Synchronism with the working 
rolls. Another specific object of the invention is 
the provision of improved back-up rolls and sup 
ports therefor in a machine of the kind men 
tioned. 
A further object of my invention is the provi 

sion of improved means for adjusting the rela 
tive position between the lower and Upper series 
of WOrking rolls and the position of the upper 
back-up rolls relative to the upper working rolls. 
Both adjustments may be performed by an op 
erator positioned to one side of the path of travel 
of material through the machine and the former 
is operative to maintain a considerable interval 
between the series of working rolls thus facili 
tating inspection and cleaning of the rolls. 
These and other objects and advantages of the 

invention Will become apparent from a consid 
eration of the drawings and the following de 
tailed specification wherein there is disclosed 
certain preferred embodiments of the invention. 

In the drawings: 
Figure 1 is an end view of a machine con 



2 
structed in accordance with the principles of myn 
invention; 

Figure 2 is a side view, partly in Section, of the 
machine of Figure 1: 
Figure 3 is a broken end view, partly in Sec 

tion, of a back-up roll support; and 
Figure 4 is a sectional view, taken along the 

line 4-4 of Figure 1. 
Referring now to Figures 1, 2 and 4, the ma 

chine illustrating the application of the prin 
ciples of the invention may consist generally of 
Upper and lower frames 10 and til, respectively, 
each rotatably supporting a series of metal work 
ing rolls 2 and i 3, respectively. The latter are 
individually driven at uniform speed through 
couplings i4 by shafts 15 which in turn are suit 
ably driven from a gear assembly, not shown. 
Lower frame i is rigidly supported on a box 
like base 16 and in turn is arranged to adjustably 
Support the Upper frame f0 by means now to 
be described. Extending inwardly from the ends 
of each of the side members of the lower frame 
f0 are the projections 8 (see Figure 2) which 
are provided at their lower ends with the cham 
bers 9 for the reception of the internally 
threaded members 20. The chambers 9 are each 
provided in the upper and lower Walls with align 
ing apertures through which extend the support 
ing and adjusting screws 23. Screws 23 extend 
above the lower frame i and up through bores 
22 in the upper frame 10. A worm wheel 24, 
held against axial movement in the frame 0, is 
keyed to each of the screws 23 and in turn are 
actuated by worm gears 25 supported and rotated 
by the transversely extending shafts 26. The 
machine is provided with two Such shafts ex 
tending across the machine and outwardly of one 
side thereof where operating hand wheels 21 may 
be conveniently attached. The lower portions 
of screws 23 are screw-threadedy connected with 
the members 20 which members are held against 
rotation by any suitable expedient, not shown. 
A heavy coil spring 28, partially housed with a 
recess 29 in lower frame , surrounds each of the 
screws 23 and by having their upper ends abut 
ting against the lower face of the upper frame 
10 and their lower ends resting on the frame 
operate to maintain the two frames in Spaced 
relation. The extent of such spacing or the in 
terval between the two frames may be varied 
by rotating wheels 21 thus rotating screws 23 
and causing the latter to thread into or Out of 
the members 20 thereby raising or lowering the 
screws and consequently raising or lowering the 
upper frame i O. Suitable means, not shown, Pre 
vents axial movement of the screws 23 relative 
to the frame i 0. It should be observed that Since 
the two forward screws 23 are both driven by one 
of the Shafts 26 and the two rearward ScreWS are 
driven by the other of the shafts, the tilt or an 
gularity of the upper series of rolls 12 as Well as 
the interval between the two series of rolls may 
be varied. Thus the extent of flexure and rate 
of diminishment thereof to which the material 
being processed is subjected may be controlled. 
Chambers 19 are of sufficient size to loosely re 

ceive the members 20 and with the parts in op 
erative position the members will be urged into 
engagement with the upper walls of the Cham 
bers. If. however, it is desired to widely separate 
the upper and lower frames 10 and i for pur 
poses of inspection, cleaning, etc., continued ro 
tation of wheels 21 and screws 23 in the Proper 
direction will release the expansive forces exerted 
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by springs 28 and cause the members 20 to rest 
on the bottom walls of chambers i9 thus provid 
ing a rigid support for the upper frame When 
in upper raised position. This feature is of ad 
vantage in that without the addition Of any COm 
plicating or expensive mechanism means integral 
with the machine is provided for raising and 
maintaining in raised position the upper roll as 
sembly whereby inspection, cleaning and other 
maintenance operations are facilitated. 
The machine specifically disclosed is provided 

with three separate groups of upper and lower 
back-up rolls although it should be readily un 
derstood that a single group or any number of 
Such groups may be provided depending on the 
design of and the use intended for the machine. 
Because of minimum deflection in shafts of short 
length the best practice is to construct. the back 
Up rolls of Short length and take Care of the 
longer working rolls by utilizing a number of such 
back-up rolls spaced axially along the working 
rolls. In the machine illustrated, a plurality of 
transversely extending beams 3 are incorporated 
in the lower frame i to form a support for the 
generally U-shaped back-up roll housings 32. A 
plurality of parallel back-up rolls 33 have their 
Supporting shafts journaled in the side portions 
of the housings 32 with the shafts extending out 
Wardly through one side portion into the gear 
case 3 contiguous therewith. A gear 47 is keyed 
to each of said Shafts so extended and inter 
mediate each adjacent pair of gears 47 is a mesh 
ing idler gear 48 the latter being suitably 
mounted Within the gear cases on a transversely 
extending pin, not shown, or other expedient. 
Since the gears 47 and 48 are respectively iden 
tical the rolls 33 will rotate in the same direction 
and at uniform speed. Certain of the extending 
Shafts above mentioned are lengthened consid 
erably to extend outwardly beyond the outer walls 
of the housing 32 and gear case 34 for the pur 
pose, as shown in Figure 1, of being connected 
With a flexible or universal coupling as shown at 
35 and 36. The supporting shaft of one of the 
driven lower Working rolls is extended at 43 to re 
ceive the gear 14 which meshes with a gear 45 
keyed to the parallel shaft 37 the inner end of 
Which is Coupled by means of the universal cou 
pling 36 with the adjacent lengthened shaft of 
a back-up roll 33. But one such coupling is re 
quired in the lower roll assembly as the back-up 
rolls in agroup areallinterconnected by the gears 
4 and 48. The groups are interconnected by the 
Couplings 35 which are attached to the length 
ened back-up roll shaft above mentioned. 
The Upper franile ID is provided with three 

downwardly opening longitudinally extending 
slots 60 each adapted to receive a tapering rib 
6 on the upper back-up roll housings 50. Aside 
from the rib noted, the housings 50 are gener 
ally Similar to the lower housings 32. Each is 
provided with a gear case 51 corresponding to 
the lower gear case and the upper back-up rolls 
52 Which are identical With the lower rolls 33 
are similarly supported, interconnected and 
driven. Forthe latter purpose, one of the upper 
driven working rolls 2 is provided with an ex 
tended shaft 42 on which is keyed the gear 82 
meshing with gear 85 keyed on the parallel shaft 
37. Shaft 37 drives the first group of back-up 
rolls through universal coupling 36 and the Suc 
ceeding groups are successively connected 
through couplings 35. Referring to Figure 3, 
Which is a broken end view partly in Section Of 
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an Upper back-up roll support or housing, the 
front back-up roll 52 is carried by a shaft 55 
Which is elongated, as shown, for connection 
with the couplings 36 and 35 or 35 and 35 de 
pending on the position which the particular 
Support or housing has relative to the upper 
frame 10. Roll 52 is journaled in the housing 
50 in the antifriction bearings 53 and that por 
tion of the shaft 55 which passes through the 
gear case 5 provided with an enlargement 54 
on which is keyed the gear 57. As indicated in 
Figure 4, each of the rolls 52, Whether provided 
with an elongated Coupling shaft or not, is pro 
vided with a Similar gear 5 housed in gear case 
5. As indicated in Figures 3 and 4, gears 58 
are interposed between the gears 5T and are in 
mesh with gears 57. It should be obvious from 
the above description that each of the back-up 
rolls are positively driven in accordance With 
the Speed of rotation of the driven Working 
rolls. The peripheral speeds of the working rolls 
and the back-up rolls are equal at all times in 
suring rolling contact whenever engagementis 
effected. The Smoothness of operation of the 
machine is enhanced and the working and mov 
ing elements thereof will have longer life. 

Referring now to Figures 1 and 4 of the draw 
ings, the housings 50 for the upper back-up rolls 
52 are suspended from the rods i which are 
urged to upward position by the Springs 12. The 
housings are thus maintained in engagement 
with the adjustable abutments consisting of the 
tapered slides 62 positioned within the slots 60 
and cooperating with the tapered ribs 6 i of the 
housings to raise orlower the housings individu 
ally relative to the upper frame 10. To provide 
the adjustments, each of the members 62 have an 
upwardly extending member 6 rigidly Secured 
thereto and provided with a threaded bore to 
receive the threaded shaft SS extending longi 
tudinally of the machine. The shaft 65 is held 
againstaxial movement but is adapted to be ro 
tated by a transversely extendingshaft 61 through 
worm 68 and worm wheel 66 keyed om shaft 
65. It should be obvious that rotation of shaft 
61 results in longitudinal movement of the ta" 
pered member 62 and consequent vertical adjust 
ment of the back-up roll housing. One Such 
adjusting assembly is provided for each of the 
upper back-up roll housings, the Worm wheels 
66 being positioned on the shafts 65 in stepped 
relation to enable the respective operating shafts 
67 to be positionedside by side in non-interfer 
ing relation. The latter shafts extend outwardly 
of the side of the machine on the Same side as 
the hand wheels 21 where their ends may be en 
gaged by a crank or other suitable tool for ro 
tating them. Suitable indicators 68 may also be 
provided to indicate the adjusted positions of 
the housings. It canthus beseenthat the Pres" 
ent invention provides a simply constructed ar 
rangement for independently varying the Ver 
tical positions of the back-up roll housings rela 
tive to theupper working roll carrying frame and 
that these adjustments as well as the adjustment 
of the interval and angularity between the up 
per and lower series of Working rolls may be ef 
fected by a single operator positioned to one 
side of the path of travel of the material being 
processed. 
The above specifically described embodiments 

of the invention should be considered as illus 
trative only as obviously many changes may be 
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3 
or scope of my invention, the extent of which 
is indicated by the Subjoined claims. 
What I claim is: 
1. In a machine of the character described, the 

combination of upper and lower series of metal 
working rolls arranged in offset relation to define 
a sinuous path of travel for material passing 
therebetween, a plurality of groups of rigidly 
Supported back-up rolls positioned immediately 
above said upper series and immediately below 
Said lower Series and adapted to limit the outward 
flexure of Said working rolls, a unitary housing 
rotatably Supporting each of the rolls of a group, 
means carried by each of the housings to inter 
connect each of the rolls of the group supported 
by the housing Whereby the rolls of the group 
Will rotate in unison, means to interconnect cer 
tain of the rolls of the different groups Whereby 
all the back-up rolls Will rotate in unison, and 
means to drive certain of Said back-up rolls in 
accordance With the Speed of rotation of the 
Working rolls, Said means mechanically intercon 
necting Certain of Said back-up rolls With cer 
tain of Said Working rolls. 

2. In a machine of the character described, the 
combination of upper and lower frames adapted 
to rotatably support upper and lower series of 
metal Working rolls, said upper and lower series 
being arranged in offset relation Whereby a sin 
Uous path of travel for material passing there 
between may be provided, means to vary the in 
terval and angularity between said upper and 
lower frames, means to drive said rolls at uni 
form Speed, a plurality of housings rigidly sup 
pOried On Said lower frame below Said lower se 
ries and spaced axially along the rolls of the 
lower Series, a plurality of back-up rolls rotat 
ably Supported on each of said housings and 
adapted to normally engage and support the 
lower Working rolls, means carried byeach of said 
housings to rotatably interconnect each of the 
rolls Carried by the housing, means to intercon 
nect; the back-up rolls of the different housings, 
means to interConnect; at least one of the rolls 
of Said lower series of working rolls with at least 
One of Said back-up rolls whereby all the rolls 
Carried by the lower frame will rotate at uniform 
Speed, a plurality of housings supported on said 
Upper frame above Said upper series of Working 
rolls and Spaced axially therealong, a plurality 
of back-up rolls rotatably supported on each of 
saidhousings and adapted to engage and restrain 
the Upper working rolls, means carried by each 
of Said last, mentioned housings to rotatably in 
terconnect each of the rolls carried thereby, 
means to interconnect, at least one of the rolls 
Carried by each of the last imentioned housings, 
means to interconnect at least one of the up 
per Working rolls with at least One of the upper 
back-up rolls whereby all the rolls carried by the 
upper frame will rotate in unison, and means to 
individually and Vertically adjust the position 
of each of said last, mentioned housings with re 
Spect to Said upper frame. 

3. In a machine of the character described, 
the combination of upper and lower frames 
adapted to rotatably support upper and lower 
metal working rolls, said upper and lower rolls 
being arranged in offset relation whereby a Sinu 
ous path of travel may be provided for material 
passing therebetween, means to vary the interval 
and angularity between said frames, means to 
drive said rolls at uniform speed, a plurality of 

made therein without departing from the spirit 75 back-up rolls rotatably supported by Said lower 
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to define a sinuous path of travel for Sheet metal ondary frames, said secondary frames being mov 

able relative to said Upper and lower frames 
whereby the pressure exerted by Said back-up 
rolls On said metal Working rolls may be varied, 
means to mechanically interCOnnect each of the 
shafts journaled in a secondary frame Whereby 
all the back-up rolls in each Secondary frame 
Will be rotatably interConnected, means Compris 
ing a flexible Coupling interconnecting one of 
the metal working rolls of the lower frame with 
One of the back-up roll carrying shafts of the 
lower secondary frame, and means COmprising a 
flexible coupling interconnecting one of the metal 
working rolls of the upper frame with one of 
the back-up roll carrying shafts of the Upper 
secondary frame whereby all the rolls of the lev 
eler are positively driven at the same peripheral 
speeds. « 

13. In a machine of the character described 
the combination of Upper and lower Series Of 
metal working rolls arranged in offset relation 
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passing therebetween, a plurality of rigidly Sup 
ported back-up rolls positioned immediately 
above Said upper series and adapted to limit the 
upward flexure of said upper metal Working rolls, 
a unitary housing rotatably supporting each of 
Saidback-up rolls, means to rotatably interConnect 
eaCh of said back-up rolls, means to rotatably and 
mechanically interconnect certain of saidback-up 
rolls With certain of Said upper metal Working 
rolls whereby all the back-up rolls Will rotate in 
unison and in accordance with the speed of ro 
tation of Said upper metal Working rolls. 

14. Apparatus according to claim 13 further 
including means engaging Said hOUSing to Vary 
the pressure between saidback-up rolls and up 
per metal Working rolls, the means rotatably in 
terconnecting Certain of Said back-up rolls With 
Certain of Said Upper metal Working rolls in 

20 cluding a flexible coupling. 
RUSSELL, T. TODD. 


