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To all whom i may concern: 
Beit known that we, ALFRED 

CHARLEs E. NELLs, citizens of the United 
States, residing at Woodcliff-on-Hudson, township of North Bergen, in the county of 
Hudson and State of New Jersey, have in 
vented certain new and useful Improve ments in Apparatus for Forming. Sheet 
Metal into Shapes, of which the following 
is a full, clear, and exact description. 
This invention relates to apparatus for 

rolling sheet material into forms adapted 
for use as molding and the like, such forms 
being of any desired configuration in cross 
section and of indefinite length. 
By the means disclosed herein a strip of 

sheet metal or the like may be molded or rolled into the desired form by passing the 
same through a series of fluting rolls of dif 
ferent shapes, the material being preferably 
drawn through the said rolls and thereby 
maintained straight after delivery there 
from; while if inadvertently or for any 
reason deformed by longitudinal curvature, 
such material is straightened by the tension o have the vertical edges thereof recessed as at 
to which it is subjected. - 
A further object of our invention is to so 

conduct the rolling operation proper that 
such deformation will be substantially ob 
viated. J - 
Another object of the invention is to 

facilitate the process of rolling in the man 
ner above described by providing means 
whereby the said rolls may automatically 
center or aline themselves, so to speak; the 
material itself being used as the means for 
displacing successive rolls laterally with re 
spect to the material to a greater or less ex 
tent during the initial operation of the 
mechanism employed, by which action a se 
ries of sets of rolls are Gefilly alined, and 
the shape to be rolled is thereby delivered 
from the rolls substantially free from dis 
tortion. 
Other objects of our invention will be 

hereinafter referred to and more particu 
larly set forth in the appended claims. In the accompanying drawings which 
form a part hereof and which exemplify 
one form of apparatus adapted to produce 
the product in question: Figure 1 is a side 
elevation of the said apparatus. Fig. 2 is a 
plan of the same. Fig. 3 is an elevation of 
the rolling mechanism proper drawn to 
larger scale. Fig. 4 is a plan of the same. 
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the direction of said grooves. 
housings 9 have been alined, they are locked . 

Fig. 5 is a fragmentary section showing a 
portion of the finishing rolls with the fin 
ished material, in section, therebetween. 

Like characters of reference designate like parts throughout the several views. 
Referring first to Figs. 1 and 2, the com 

plete apparatus is therein shown to consist 
of two principal parts, namely a rolling mill 
shown at the left hand side of each of said 
figures and a draw-bench at the right hand 
sides of the same. The mill comprises a 
suitable supporting plate 1 mounted on legs 2 carrying a grooved bed-plate 3 which may 
be secured to the supporting plate in any 
suitable manner, the grooves 4 in the bed plate being preferably laterally undercut as 
at 5. A number of these grooves are pro 
vided, more or less of which will be used ac 
cording to the complexity of the shape to 
be rolled. In rolling the shape 6, for ex 
ample, shown in Fig.5, in section, five pairs 
of rolls are employed, the spindles of these 
rolls being journaled in suitable boxes 7, 
which boxes are preferably all substantiall 
the same in form and in dimensions and 

8 for the reception of the sides of the up 
rights or housings 9. The lower extremities 
of these housings are dove-tailed so that the 
Same may be entered into the grooves 4, and 
when positioned therein, will be held se 
curely against movement, other than that in After the 

against such movement by the trapezoidally 
shaped blocks 10 which are slid into the 
grooves and abut against the sides of said 
housings. Set-screws 11 are preferably pro 
vided in each of these blocks whereby they may be firmly clamped against displace 
ment. The boxes are adapted to be slid 
freely up or down between their respective 
housings and the lowermost boxes are spaced 
from the upper surface of the bed-plate at 
varying heights by any suitable means, such, 
for example, as the small jacks 12. The up 
per boxes may be correspondingly spaced 
from the lower by similar means and the up 
per extremities of the housings are laterally 
recessed to form dovetail shaped grooves 13 
which are adapted for the reception of the 
correspondingly formed extremities of the 
tie-bars 14. . 
The rolls are slidably mounted on threaded 

spindles 15, the respective extremities of 
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ameter and are journaled as aforesaid in the boxes 7, each spindle being provided upon 
either side of its roll with a nut 16. Lock nuts 17 may further be provided, if desired. Nuts 16 may be turned freely away from 
the rolls so as to leave the latter free for 
longitudinal displacement when desired, for 
reasons hereinafter referred to. For con venience the first set of rolls are respectively 
designated 18 and 19; the second-set 20 and 
21; the third, 22 and 23; the fourth, 24 and 
25; and the fifth, 26 and 27; the even num 
bered rolls being the lowermost in each case. 

5 
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in the form of a long strip which may be 
coiled as at 29; the coil of material being 
supported in any suitable manner, as by 
means of a rod 30 which extends between the 
angle bars, 31 which project from the rear 
end of the bed-plate, saidbars being secured 
thereto in any suitable manner, as by means 
of the trapezoidally shaped blocks 82 and 
bolts 33. The material to be rolled first 
passes between suitable guides, as for exam 
ple, the rollers 34, which may be mounted in suitable recesses provided in guide bars 
35. These latter are in turn mounted upon 
across-bar 36 which is secured to the first pair of housings by means, for example, of 
suitable clamps 37, the latter being drawn 
toward the sides of the housings to which 
they are secured by means of bolts 38. The 
cross-bar 36 is preferably slotted as indi 
cated in Fig. 4, wherein the upper side of the 
slotted central portion is broken away at 39 
to expose the strip of sheet material passing 
through the said slot, while the under side 
of said slotted portion is indicated in dotted 
lines at 40. The guide bars 35 are centrally 
recessed for the reception of cross-bar. 36, as 
indicated at 41, and are secured thereupon in 
any suitable manner. The material passes 
through these guides to the first rolls 18 and 
19; and in carrying our novel process into 
effect we have found it highly advantageous 
to secure only one of these rolls, preferably 
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the bottom roll 18, against longitudinal dis 
placement by clamping it between its nut 16; 
the upper roll 19 being free to rotate unre 
strainedly upon its spindle and to center 
itself with respect to the lower roll. 
upper rolls are held down almost in contact 
with the lower rolls, leaving just sufficient 

55 space for the material to pass therebetween, 
by means of the screws 42, which are thread 
ed through the tie-bars 14 so that the ma 
terial is firmly held between each set of rolls as it passes therethrough. In rolling the 
particular form shown in Fig. 5 the initial 
operation upon the material, which is per 
formed by the first set of rolls, is the forma 
tion of a trough or crease 43 in the sheet 
and the curving of the respective sides 

65 thereof in conformity with the curved por 
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The sheet material 28 is preferably provided 

The 
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which are preferably slightly reduced in di- tion 44 of roll 19. Thereafter the material 

passes between rolls 20 and 21, where the 
groove is made still deeper and the curva 
ture of the sides more pronounced. Rolls 20. 
and 21 are preferably both left free initially 70 
to adjust themselves laterally with respect to 
the material passed therebetween from the 
first set of rolls, so that there is no tendency 
to impart a lateral curvature to the strip, as 
would be the case if the second set of rolls were initially clamped against such lateral 
displacement and the centers thereof should 

75 

happen to be slightly out of allinement with 
the centers of the first set of rolls. The ma 
terial passes from the second set of rolls to 
the third set where, in producing the partic 
ular product exemplified, said third set form 
the flanges 45, such flanges of course not be 
ing inwardly directed as in the finished prod 
uct, but projecting laterally as shown in Fig. 
4. These rolls also serve to form the corru 
gations disposed upon either side of the cen 
tral groove 43. Here again the respective 
rolls are left free to adjust themselves with ". 
respect to those above mentioned by initially 90 
spacing the clamping nuts a sufficient dis 
tance away from the respective ends of the 
roll. The material then passes to the fourth 
set of rolls where its sides are curved down 
wardly in this instance, the flanged portions 
being thrown around so that they are in ap 
proximate parallelism. Finally the material 
passes to the finishing rolls which have sub 
stantially the configuration shown in Figs. 
4 and 5; the lower roll 26 being quite narrow 
so that it is enabled to pass freely out of the 
aperture left between the flanges 45 when 
the same have been driven around into the 
position shown in Fig. 5, the upper roll ef 
fecting this action by co-acting with the 
lower roll to more sharply bend the corru 
gations 46. Of course these last sets of 
rolls are also free, at least initially, to dis 
place themselves longitudinally so that the 
centrally disposed flanges of all of the upper 110 
rolls and corresponding recesses or grooves 
of the lower rolls are arranged in the same 
plane. Of course it will be understood that 
it is not essential that the product have the 
configuration shown in Fig. 5 and that the 115 
rolls may be modified in accordance with the 
form of material to be produced. In any 
'event, however, we prefer to leave all of the 
succeeding rolls free to displace themselves 
laterally with respect to the material and to 120 
thereby aline themselves; one of the first 
rolls alone being secured against displace 
ment to, in effect serve as a guide for the 
others. 
. It will be observed too that the succes- 125 
sive rolls are disposed at varying levels. 
This is desirable when rolling shapes of the 
character in question, since when the metal 
is fluted, corrugated, or troughed, it has a 
tendency to distort or curve around verti- 10 
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cally one way or the other according to 
the indentations, troughs or corrugations 
formed therein, and this tendency may be 
counteracted in a great measure by properly 
elevating or depressing the following set or 
sets of rolls. In rolling the shape shown in 
IFig. 5, for example, the rolls are arranged 
at the levels shown in the drawings. By 
reason of this arrangement the material 
tends to emerge from the last set of rolls 
substantially without lateral distortion or 
curvature, and hence it is possible to manu 
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facture the product by driving the roll-train 
direct by any of the usual means employed 
to this end, if desired, but we prefer to pass 
the material between the respective sets of 
rolls by drawing the same, and to this end 
may provide, for example, the draw-bench 
already referred to. This draw-bench may 
be of the usual construction so that only a 
brief description of the same will here be 
given. It consists of the rails 50 which are 
preferably much longer than those shown in 
Figs. 1 and 2, a section being broken out of 
the rails, and also the other parts of this 
portion of the device, at 51, in order to save 
space. The rails 50 are preferably I-beams 
and are secured together by suitable frames, 
the frame adjacent the roll-train being des 
ignated 52 and that at the rear of the draw 
bench being broadly designated 53. Be 
tween these rails is disposed the channel 54 
over which the chain 55 is adapted to slide. 
At the left hand end of the said rails and se 
cured to the webs thereof is a suitable cast 
ing 56 which serves as a bearing for the 
spindle of the idler-sprocket 57 over which 
passes the chain 55. The rear end of this 
chain correspondingly passes over a sprocket 
58 which is mounted on the shaft 59, said 
shaft being journaled in bearings carried by 
or forming a part of the frame 53. Shaft 59 
cafries upon one extremity the gear 60 which 
is in mesh with a pinion 61 mounted on a 
countershaft 62 also journaled in frame 53, 
this shaft carrying upon the end opposite 
said pinion a gear 63 which correspondingly 
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meshes with a pinion 64 mounted on the driving shaft 65 which is journaled in the 
forward end of frame 53. This shaft car 
ries fast and loose pulleys respectively des 
ignated 66 and 67, these pulleys in turn be 
ing driven by a belt. 68 which is provided 
with a belt-shifter 69 of any ordinary con 
struction. The shifter rod 70 passes through 
suitable apertures in the webs of the respec 
tive rails and is adapted for reciprocation 
by a bell-lever 71, which latter is pivoted at 
72 to a suitable bracket 73 carried upon the 
side of the outer rail as shown in Fig. 2. A 
rod 74 mounted in suitable brackets 75 is 
longitudinally displaceable by means of the ... rugated in analogous fashion to the product lever 76, the handle of which lever is con veniently disposed adjacent the roll-train, 
this rod being connected at its farther ex 

tremity with the bell-lever it so that when 
lever 76, which is pivoted at 7 to a suitable 
bracket 78 carried by one of the legs of the 
draw-bench, is moved in one direction or the 
other, the belt 68 will be correspondingly 
shifted to the loose pulley, or vice versa. 
Lever 76 therefore f 
trolling the movement of chain 55. The 
jaws 79 and 80 are mounted upon suitable 
rollers 81-82 which ride on the upper faces 
of the rails. These jaws are of the usual 
type, being adapted to be opened by lever 
83 and are adapted to be drawn along from 
the forward to the rear end of the rails 
when the pivoted hook 84, which is secured 
to the outer extremity of the link 85, is en 

ords méans for con 
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gaged with one of the pins 86 of the chain, 
link 85 of course pulling lever 87 which is 
pivotally mounted upon the spindle 88 upon 
which rollers 81 are mounted, to the rear, and thereby through the instrumentality of 
link 89 drawing the jaws 79-80 firmly to 
gether. 

In operation after the material has been 
passed between the respective sets of rolls, 
the extremity thereof is gripped between 
the jaws 79-80 by rotating lever 83 down 
wardly, the hook 84 is thrown over so that 
it may engage one of the pins 86 and the 
draw-bench mechanism is started by means 
of lever 76. Thereafter the jaws 79-80 are 
drawn still more tightly together, firmly 
gripping the material therebetween and are 
pulled by the chain toward the rear end of 
the bench, rapidly and efficiently pulling the 
material through between the rolls which 
form the same into the required shape in the 
manner above described, and the tension un 
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der which the material is placed, after being - 
formed by this operation, not only main tains the same perfectly straight, but if any 
lateral distortion has occurred, servesto sub 
stantially remove the same. After the ma 
terial has adjusted the rolls in the manner 
described, the lock-nuts may be screwed up: against their respective rolls, if desired, 
which will serve to prevent any accidental 
displacement of said rolls in operation. 
To the best of our knowledge it has never 

been possible heretofore to cold roll com 
plexly fluted thin metal strips or moldings 
of the types in questionsg. that such strips 
shall be practically perfectly straight when 
formed, since it has always been found 
necessary hitherto to straighten out the 
products in a separate subsequent operation. 
We are aware that it is old to form pipes 
and tubing by pullingy sheet material 
through cross rolls, but the product pro 
duced by our process is practically non 
tubular and is formed from thin sheet ma 
terial, the same being in most instances cor 
exemplified and being straigh, when de 
livered from the machine. is 
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ness of the product, we believe, is due to the perfect alining of the rolls, accomplished in 
manner aforesaid; to the step by step 
counteraction of any tendency to laterally . 
distort by varying the heights of successive 
sets of rolls; and finally to the drawing of 
the product through the rolls. 
Having described our invention, what we 

claim, is: , , 
1. In an apparatus for bending sheetma 

terial into shapes, a roll train comprising 
a plurality of pairs of fluting rolls of differ 
ent conformations and disposed at different 
elevations for successively shaping the sheet 
of material, each of said pairs of rolls be 
ing disposed at an elevation with respect 

20 

25. 
terial into shapes, a roll train comprising a 
plurality of pairs of fluting rolls arranged. 

30 

to the other pairs of rolls such that any 
longitudinal curvature of the sheet of ma-. 
terial caused by the shaping of the same 
between one pair of rolls will be straight 
ened upon the sheet of material passing 
through the next pair of rolls and means. 
for drawing the sheet of material through 
said rolls. - 

2. In an apparatus for forming sheet ma 

to successively engage a sheet of material, 
supports for the same, said rolls being free 
to move laterally on said supports, means, 
for drawing the material through the rolls, 
the adjustment of a roll with respect to the 

35 

plurality of pairs of rolls arranged to suc 

others being controlled by the conforma- - - 
tions formed in the sheet of material. 

terial into shapes, a roll train comprising a 
cessively engage a sheetA. material, one roll -of the first pair being 

material and hold it 

ed against lateral 

1,142,243 

movement, the other rolls being free to 
move laterally, the positioning of the other 
roll of the first 
rolls of the train being controlled by the 

means for drawing said, material through said rolls. 
4. In an apparatus for forming sheet ma 

terial into shapes, a roll train comprising a 
plurality of pairs of rolls arranged to suc 
cessively engage a sheet of material, one roll, 
of the first pair being fixed against lateral 
movement, the other rolls being free to 
move laterally, the initial positioning of the 
other roll of the first pair and the remaining 

, rolls of the train being controlled by the 
conformations in the sheet of material, and 
means for drawing said material through 
said rolls, together with means forlocking 
said rolls after they have been positioned. 5. An apparatus for forming sheet.ma 
terial into shapes, arol train comprising 
a plurality of pairs of rolls arranged to suc 
terial, each pair of rolls being of a different 
conformation and disposed at a different 
elevation, supports for said rolls, said rolls 

pair and the remaining 
40 

conformations in the sheet of material, and 
45 

50 

55 

60 

cessively, engage and hold a sheet of ma-. . 
65 

being free to move laterally on said sup- . 
ports, and means for locking one of the 
rolls of the one pair to engage the sheet of 

against lateral move 
ment. 

FREDJ, ELLIS. 
CHARLEs E. NELLIS. Witnesses: 
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In witness whereof, we subscribe our sig 
natures, in the RES of two witnesses. 3. In an apparatus for forming sheet ma-. 


