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UNITED STATES PATENT OFFICE 
2,248,088 

UNIVERSA, C8) ROLL FORMING MACHINE 

Robert C. P. Kane, Syracuse, N. Y. 
Application 5; he 6, 1949, Serial No. 339,111 

10 Claims. (CI. 153-54) 
My invention relates to improvements in cold 

roll forming machines adapted to bend a sheet 
of metal into tubes or other formed shapes which 
may be of a desired cross sectional contour. 
One of the objects of this invention is to pro 

Wide a machine adapted progressively to form a 
flat metal sheet into a tube or other shape hav 
ing a desired cross sectional contour, in such a 
manner as to avoid excessive working of the 
metal, especially adjacent the longitudinal edges 
thereof. 
Another object of this invention is to minimize 

the internal stresses set up in the formed shape 
and to distribute any stresses So produced sub 
stantially equally or uniformly. 

Still another object of this invention is to form 
the blank in Such manner as to minimize lineal 
elongation of the metal. 
When progressively forming sheet metal into 

a tube, there is a tendency of the tube to run off 
from the straight in a direction away from the 
side where the edges of the blank are formed 
Over to meet. The usual practice is to form the 
tube with the seam uppermost, the tube curves 
downwardly as it leaves the forming rolls, because 
the edges of the blank have been worked more 
than the center, resulting in at least Sonne elonga 
tion of the material adjacent these edges. Like 
Wise, in forming shapes other than tubes, where 
the contour is non-symmetrical, in cross sectional : 
Contour, there is a tendency to run off laterally 
toward the side of the shape on which the lesser 
amount of Work has been performed. The 
amount of runoff will vary with the shape 
formed, with different thicknesses of metal and : 
also with metal of different temper in different 
lots. 
Another object of this invention is to produce 

a Cold roll forming machine of the above men 
tioned class consisting of various units for form 
ing, Welding, sizing, straightening, etc., with mov 
able supports for certain or all of the units 
whereby such units may be adjusted with respect 
to each other for bringing the work, during the 
process of producing a finished article, into oper 
ative relation with successive units after it passes 
from the forming unit without bending or twist 
ing the work or subjecting portions of the same 
extending between the units to external stresses 
or pressures. 

In carrying out the above mentioned objects, 
have provided a machine having a forming unit 
composed of a plurality of pairs of forming rolls 
spaced longitudinally of the machine to provide 
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the contours of the rolls of Successive passes are 
So correlated as to gradually change the shape of 
the metal as the same is fed through the forming 
unit from one pass to the next. Furthermore, 
the rolls of each roll pass are mounted for ver 
tical adjustment with respect to the rolls of the 
other paSSes So that the longitudinal central por 
tion of the tube or other article being formed 
may be progressively moved in one direction away 
from the plane of entry of the flat material into 
the forming unit without the production of abrupt 
bends or kinks in the material. 
Another object of the invention is to so mount 

the rolls of each pass of the forming unit that at 
least One roll thereof may be adjusted horizon 
tally With respect to the other roll of the same 
paSS Or Substantially parallel with the direction 
of travel of the work through the unit whereby 
the Work will move through each roll pass sub 
stantially normal to a straight line connecting 
the axes of the rolls thereof. 
Other objects and advantages pertaining to the 

construction and operation of the parts of my 
forming machine will more fully appear from the 
following description taken in conjunction with 
the accompanying drawings, in which: 

Figure 1 is a plan view illustrating a forming 
machine and a driving mechanism associated 
therewith embodying the various features of this 
invention. 

Figure 2 is a side elevation of the forming ma 
chine illustrated in Figure 1. 

Figure 3 is a detail transverse vertical sectional 
View taken Substantially on line 3-3, Figure 2, 
illustrating the mechanism for producing vertical 
adjustment of the forward end portion of the 
forming unit. 

Figure 4 is a detail vertical sectional view taken 
Online 4-4, Figure 3. 
Figure 5 is a detail vertical transverse sectional 

View taken substantially on line. 5-5, Figure 2, 
illustrating the mechanism for producing vertical 
adjustment of the rear end portion of the form 
ing unit. 

Figure 6 is a detail vertical sectional view taken 
On line 6-6, Figure 5. 
Figure 7 is a detail horizontal sectional view 

taken on line 7-7, Figure 6. 
Figure 8 is a detail horizontal sectional view 

taken on line 8-8, Figure 3. 
Figure 9 is a vertical sectional view taken sub 

stantially on line 9-9, Figure 3, illustrating a 
forming roll assembly of one of the roll passes of 
the forming unit in side elevation, a portion 

a sufficient number of roll passes and wherein 55 therepf being broken away and in section. 
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Figures 10, 11 and 12 are detail horizontal Sec 

tional views taken respectively on lines 0-0, 
- and 2-2, Figure 9, the forming roll 

associated with the shaft shown in Figure 12 
being omitted. 

Figure 13 is a detail horizontal sectional view 
taken on line 3-3, Figure 2, illustrating a 
pivotal connection for the forward end of one 
of the base members of the apparatus. 

Figure 14 is a side elevation illustrating a poi 
tion of a modified form of the forning unit. 

Figure 15 is a detail transverse sectional view 
taken. Substantially on line 5-5, Figure 14. 

Figure 16 is a detail longitudinal central Sec 
tional view through the base portion of the 
mechanism illustrated in Figure i4, illustrating 
the manner of cradling or rocking the forming 
unit illustrated in Figure 14. ... - 

Figure 17 is a transverse Sectional View similar 
to Figure 15 illustrating a modified form of Sup 
port for a forming roll pass. 

Figure 18 is a detail vertical sectional view 
taken substantially on line f8-18, Figure 17. 

Figure 19 is a detail transverse sectional view 
similar to Figures. 15 and 17, illustrating a still 
further modified mounting for the forming roll 
passes. 
In order to illustrate my invention, I have 

shown in Figures 1 and 2 of the dra Wings a 
machine adapted to completely form a tube or 
pipe from a strip or sheet of flat rolled metal. 
This machine comprises a forming unit, a weld 
ing unit 2, a scarfing unit 3, a cooler 4, a sizer 
unit 5, a straightening unit 6 and a cut-off unit 
7. These units are arranged in spaced relation 
to each other longitudinally of the machine and 
in the order named for successively receiving the 
metal and performing their various functions 
thereon. These units are supported by a main 
or Sub-base 9 which is common to all of the 
units. - Y - 

Mounted on the Sub-base 9 are two base mem 
bers 9 and f which are adjustably supported 
by the sub-base 9 for tilting movement with re 
spect thereto. The base member 10, in this in 
stance, is carried by an auxiliary base 2 mount 
ed intermediate the base members 9 and foupon 
the former base member. The auxiliary base 
2 has end portions 3 and 4 thereof slidably 
engaging bearing portions 5 and 6 formed on 
the upper surface of the sub-base 9. The aux 
iliary base 2 is pivotally connected at its rear 
end to the sub-base 9 by a pin 7 engaging in 
a suitable aperture provided in an extension 8 
formed on the rear end portion 4 of the aux 
iliary base 2. . . . 
The pin , as illustrated more particularly 

in Figure 13, is secured to a supporting block 
9 which is slidably mounted in a recess 20 
formed in the upper portion of the base 9 trans 
versely thereof. The ends of the recess 20 are 
closed by plates 2i and the block 9 and pin 
are adapted to be adjusted longitudinally through 
the recess 2) transversely of the base 9 by screws 
22 screw-threaded in the plates 2 with the in 
ner ends thereof contacting the adjacent end 
portions of the block 9. . . . . . . 
The for Ward end of the auxiliary base 2 is 

provided with an extension or tongue 24 which 
projects forwardly from the base between a pair 
of lugs 25 formed on the base 9 in spaced rela 
tion to each other transversely of said base, as 
illustrated in Figure 1. The lugs 25 are pro 
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2,248,088 
gage the tongue 24 for producing lateral move 
ment of the forward end portion of the auxiliary 
base 2 with respect to the base 9. It Will be 
understood that when the forward end portion 
of the auxiliary base 2 is moved laterally with 
respect to the base 9, said auxiliary base will 
Swing about the pin as an axis. While the posi 
tion of the pin it and, therefore, the axis of 
swinging movement of the auxiliary base 2, may 
be adjusted transversely of the sub-base 9, as 
the occasion may require, by the manipulation 
of the screws 22. 
The base member 0 is spaced upwardly from 

the auxiliary base 2 and is adjustably connected 
With the auxiliary base so that the ends there 
of may be moved vertically with respect to the 
auxiliary base and independently of One another. 
The means for operatively connecting the base 
10 with the auxiliary base 2 comprises two pairs 
of jack screws 29 and 30, the jack members 29 
being located at the rear or inner ends of the 
base members ) and 2, while the jack members 
30 are located adjacent the forward or Outer 
ends of said base members. The base member 
te, in this instance, has the rear portion C 
thereof extended above the forward portion O' 
and the portion 9 supports the Welding, Scarf 
ing, cooling and the sizing units in fixed prede 
termined spaced relation to each other. The for 
Ward portion - of the base member 0 has 
mounted thereover a platform 32 which is adapt 
ed to carry the various roll passes of the form 
ing unit . 
The platform 32 is adjustably connected with 

the base 9 to be supported in vertical spaced 
relation thereto by two pairs of jack members 29 
and 3 arranged adjacent the rear and for Ward 
ends respectively of the platform. The jack. 
members 29 positioned at the rear or inner ends 
of the platform 32, base 0 and auxiliary base 
2 are constructed Substantially alike and a de 

scription of one of these jack members Will suf 
fice for a description of the others. 
Each jack member 29 connecting platform 32 

With base le comprises a vertically disposed screw 
member 34 which, as shown in Figures 5 and 6, 
has the upper end thereof extending through an 
elongated slot 35 provided in a pendent mar 
ginal flange 36 formed along each longitudinal 
side of the platform 32. The upper end of the 
Screw member 34 is Secured to a horizontally dis 
posed pin 3 which is journaled in a suitable 
opening provided in the corresponding flange 
36. The screw members 34 of each pair of jacks 
29, as indicated in Figure 5, are arranged adja 
cent the longitudinal sides of the platform 32 
and base member 9 and extend downwardly 
from the platform through suitable openings 38 
provided in the Side walls 39 of the base mem 
ber C. Each screw member 34 is provided with 
a nut ScreW-threaded thereon and which is 
?positioned in a transversely disposed recess 4f. 
provided in the base 0 intermediate the upper 
and lower ends of the corresponding openings 
38. Each nut member 40 has the peripheral Sur 
face thereof provided with worm gear teeth 42 
which have meshing engagement with a worm 43 
IOUnted. On a shaft 44. 
The shaft 44 is disposed in a horizontal plane 

transversely of the base member 10 and is jour 
nailed in Suitable bearing members 45 provided 
on a laterally disposed portion 46 of the side 
Walls 39, as indicated in Figures 6 and 7. There 

vided with screws 26 which are adapted to en- 15 are two bearing members is for each worn. 



2,248,088 
the bearing members of each pair being spaced 
longitudinally of the shaft and receive the corre 
Sponding Worm betWeen then for maintaining 
Said WOrm against axial movement during the 
rotation thereof. Each end of Shaft 44 extends 
out Wardly beyond the adjacent side "Wall 39 of 
the base f and has secured thereto a hand wheel 
48 by which the shaft may be manually rotated 
from either Side of the base . 

It Will now be observed that rotation of the 
shaft 44 Will produce a corresponding rotation 
of the Worms 43 and nut members 4 and inas 
much as the nut members A. are maintained 
against axial movement by the adjacent Walls of 
the recesses 4, rotation of Said nut members 
Will produce corresponding Vertical noveraents 
of the screw members 34 in an upward or down 
Ward direction depending upon the direction of 
rotation of the nut members. The upward and 
dOWinWard movement of the Screw members 34 
Will of course produce a corresponding movement 
of the rear or inner end of the platform 32 with 
respect to the base member 9. 
As hereinbefore stated, the jack members 23 

connecting the base member with the auxil 
iary base 2 are constructed in Substantially the 
saire nanner as the jack members just described 
for connecting the platform 32 with the base . 
It will be understood, however, that the pins 3 
and upper ends of the screw members 34 are ro- : 
tatably connected with the base while the 
lower portions of the screw members 34, the nut 
members is and WOrns 43 are associated with 
the auxiliary base 2 so that rotation of said 
Worm and nut members will produce vertical 
movement of the ScreW members 34 and base 
member f) with respect to the auxiliary base 2. 
As shown in Figures 3 and 4, the jack members 

39 connecting the Outer or forward end portion 
of the platform 32 with the base member 9, each 
comprises a vertically disposed Screw meinber 5 
having the upper end thereof extending through 
an elongated recess 5 provided in the lower side 
of the flange 36 of the platform 32. The upper 
end of each screw 5) is connected, as shown in 
Figure 3, With a horizontally disposed pin 53 
Which is journaled in a suitable opening 53 pro 
Vided in the corresponding flange 36. Each 
screw member 5 extends downwardly from the 
platform 32 through a corresponding elongated 
opening 56 formed in the respective side Wall 32 
of the base . 

Each side wall 29 of the base f is provided 
With a relatively large cylindrical opening 58 ex 
tending in Wardly fron the Outer side thereof 
and Which is arranged With the center thereof 
passing through the center of the opening 5S at 
Substantially right angles thereto. In each 
Opening 58 is journaled a relatively large hollow 
cylindrical bearing member 6 having diametri 
cally disposed apertured bosses 6 receiving a 
Corresponding screw member 53 therethrough. 
Each bearing member 6 is releasably main 
tained in the opening 58 therefor by a Suitable 
annular retaining plate 63 secured to the outer 
face of the side wall 39 by screws 64, as shown in 
Figures 3 and 8. 
Mounted upon each screw member SS and po 

Sitioned intermediate the corresponding bosses 
6 is a nut 67 having screw-threaded engage 
ment With the Screw member 59. The peripheral 
Surface of each nuit member 67 is provided with 
Worm teeth 68 which are in meshing engagement 
With a suitable worm 69 mounted on a horizon 
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3 
tally disposed shaft 70. Each Worm 69, as shown 
more particularly in Figure 8, is mounted be 
tWeen a pair of lugs provided on the corre 
sponding bearing member 60 in right angular 
relation to the bosses 6. These lugs 7 are pro 
Wided With aligned Openings which rotatably re 
Ceive the shaft ) therein. The ends of the 
shaft extend outwardly beyond the adjacent 
bearing member 60 and have Secured thereto 
hand Wheels 3 by which the shaft may be manu 
ally rotated from either side of the base O. It 
Will now be understood that rotation of the shaft 

is Will produce corresponding rotation of the nut 
members 67 which, in turn, produce correspond 

5 ing Vertical movement of the screw members 50. 
The jack members 30 connecting the base 

inenber With the auxiliary base 2 are con 
Structed and Operated in the same manner as the 
jack members 30 just described for connecting 
the platform 32 with the base member O with 
the exception, of course, that the bearing mem 
bers 6 instead of being mounted in the base 0 
are mounted in the auxiliary base 2, While the 
pins 53 aSSociated with the upper ends of the 
SCrew members 5) are connected with the base 
member fe instead of with the platform 32. 

It Will now be observed that inasmuch as the 
Screw members 34 of the jacks 29 are mounted 
for Vertical reciprocative movement only in the 
base f) Or base 2, the pins 37 associated there 
With Will provide relatively fixed axes about 
Which the base member 6 or platform 32 asso 
ciated thereWith will swing during the vertical 
adjustment of the screw members 59 associated 
With the jacks 39. It therefore follows that dur 
ing this SWinging movement of the forward or 
Outer end of either the base member G or plat 
form 32, the Screw members 50 of the corre 
Sponding jacks 30 will rock about the axes of the 
bearing members 60 and produce a Corresponding 
rocking movement of said bearing members in 
their openings 58. 

In order that the end thrust produced on the 
platform 32 during the operation of the forming 

5 unit may not be transmitted solely to the screw 
nenbers 34 of the jacks 29, I have provided a 
buffer plate 75 which is secured to the rear pOr 
tion f' of base 0 and extends UpWardly from 
Said base into engagement with the adjacent end 
of the platform 32. The rear end of the plat 
form may be curved, as at 76, in concentric rela 
tion. With the pins 37 so that said platform Will 
uniformly contact with the buffer plate 75 at all 
Vertical tilted positions thereof produced by the 
manipulation of the jacks 29 and 30. In a simil 
lar manner, the base member may be provided 
With a buffer member 77 connected with the rear 
portion of the sub-base 9 and which projects 
upwardly therefrom into engagement with the 
forward end of the base fo. The rear end of the 
base , as indicated at T8, may be formed con 
Centric With the adjacent pins 37 of the jacks 29 
aSSociated therewith so that said end Will have 
unifornin engagement with the buffer during 
all vertical tilted positions of the base f pro 
duced by the jacks 29 and 30 Connecting said 
base With the auxiliary base 2. 
The base member is mounted OVer the ea 

end portion 9 of the sub-base g and, as shown in 
Figures 1 and 2, has mounted thereon the 
Straightener unit 6 and the cut-off unit . The 
base f is shown supportably COrnected With 
the Sub-base 9 by means of jack members 29 and 
38 constructed and operated in the same manner 
as the jack members 29 and 30 hereinbefore 
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described connecting the base C with the auxil 
iary base 2 or the platform 32 with the base 0. 
As illustrated in Figure 2, the jack members 

29 are arranged adjacent the rear ends of the 
bases 9 and if while the jack members 30 are 
arranged adjacent the opposite or inner end 
of the base . . . . The nut members 4 and 6., 
together with the Worms 43 and 69 and their 
shafts. 44 and 7, are connected with the up 
wardly extended portion 9 of the sub-base 9 
which may be formed integral with said sub 
base or Secured thereto. The extension 9 of 
the Sub-base may, as illustrated in Figure 2, be 
provided with a receSS 9 at the inner end thereof 
for receiving the pivotal pin 7 and extension 8 
therein. It will be understood that the opposite 
ends of the base member fi may be raised or 
lowered independently of each other relative to 
the base 9 by the manipulation of the jacks 
29 and 39. 
The Welder 2, Scarfer 3, cooler 4, sizer 5, 

straightener 6 and cut-off may be of any Suit 
able construction and, as indicated in Figure 2, 
these various units are fixedly secured to their 
respective base members to or in predeter 
mined spaced relation to each other. The form 
ing unit d naay, as shown, be provided with a 
table 8 which is secured to the outer or forward 
end of the platform 32 for supporting the sheet 
metal, as M, from which the tube, pipe Or other 
article is formed. 
The forming unit also comprises a Suitable 

number of roll passes, as indicated at A, B, C, D 
and E arranged in Spaced relation to each other 
longitudinally of the platform 32 at the rear of 
the table 88. The paSSes A, B, C and E. each 
constitute a stand of opposed rolls, and these 
rolls of the Several passes are adapted to form 
the flat rolled metal M into a transverse curved 
form on ares of decreasing radii. The rolls of 
passes A, B, C and E may be driven by any 
Suitable means such as the motor 8, Figure 1, 
through the medium of a Suitable Speed reduction 
gearing indicated at 82, and power transmission 
mechanisms 83 mounted on a common base 84 
positioned at the rear side of the Sub-base 9 in 
substantially parallel relation thereWith. 
The transmission mechanisms 83 are prefer 

ably connected. With the rollers of the passes A, 
B, C and E by extensible shafts 85 composed of 
telescoping sections and which are connected 
with the corresponding roll shafts and transnis 
sion shafts by suitable universal joints, indicated 
at 86, Figures 1 and 3, so that the shafts of the 
rolls may be adjusted as required by movement 
of the bases and 2, and of the platform 32 
without materially decreasing the efficiency or 
producing special adjustments of the transfinis 
sions 83. 
The shafts 85 of the drive mechanism nay, as 

indicated in Figure 3, be connected directly with 
the shafts 88. Of the lower positioned forming 
rolls of the corresponding passes While the shaftS 
89 of the upper positioned rolls of Said passes 
may be operatively connected to the shafts 88 
of the corresponding pass by a pair of spur gears 
90 mounted on the shafts 88 and 89 in meshing 
engagement with each other. 
The housings of each roll paSS A, B, C and E. 

are substantially identical in each case, the con 
tour of the rolls being the only essentially differ 
ent feature. The housing, as 92, Which Supports 
rolls 93 and 94 of the first pass A, which rolls 
are positioned laterally by means of collars 93 
and 94 respectively, comprises a Substantially 
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vertically disposed standard 96 which is secured 
to an auxiliary base plate 97 by means of bolts 
98 mounted in T-slots 99 extending longitudi 
nally of the base plate 97. The bolts 98 extend 
upwardly through flanges 96 formed at the base 
of each standard 96 at the inner and Outer sides 
thereof. The T-slots 99 which extend longitudi 
nally through the auxiliary base plate 97 are 
arranged transversely of the platform 32 so that 
the standards 92 may be adjusted With respect 
to the base piate 9 toward and from each other 
axially of the shafts 88 and 89. The auxiliary 
base plate 97 is slidably mounted upon the upper 
face of the platform 32 for movement longitudi 
nally of Said platform. 
in order that the auxiliary base plate may be 

maintained against movement tranSVersely of 
the platform, there is provided a key Co which 
is mounted in suitable key slots provided in the 
adjacent Surfaces of the base plate 97 and plat 
form 32, as indicated in Figure 3. The base plate 
9 is secured in the adjusted position thereof 
by means of studs 82 which pass upwardly 
through elongated openings provided in the 
platform 32 and screw-threaded into the base 
plate 9A, as illustrated in Figure 3. Suitable 
Washers, as 33, may be mounted on the studs 
between the heads thereof and the adjacent por 
tion of the platform for limiting the movement 
of the Studs through the platform SOtS. 
Each Standard .95 is provided. With a receSS 

f35 extending from the upper end thereof down 
Wardly for receiving the bearing blocks 6 and 

for the lower and upper roll shafts 88 and 
89, respectively. Each standard is provided with 
a cap 8 which extends a CrOSS the upper end 
thereof over the recess C5 and is Secured to the 
standard by Suitable tie-rods 9 and nuts 9, 
as illustrated in Figure 9. The bearing blocks 

for the Lipper roll shaft 89 are of less Width 
than the recess 5 and have the opposed vertical 
sides thereof extending in substantial parallel 
relation to each other and at an angle of inclina 
tion to the upper and lower Sides of the block, 
as indicated at A, Figure 9. 

Each bearing block let is supported from the 
cap 38 by a bracket f l with the upper and 
lower sides of the bearing block arranged sub 
Stantially normal to the vertical Sides of the 
recess S. The bracket f is secured to the 
corresponding bearing block for lateral ad 
justment with respect thereto by screws 2 
passing through an elongated slot 3 in bracket, 
is . Bracket is supported by the cap 08 of . 
the corresponding housing through the medium 
of a positioning Screw having screw-threaded 
eagagement. With the cap, said screw being pro 
vided With a head 5 at the lower end thereof 
which is received in a T-slot f : 6 provided in a 
cap Secured to the upper side of the bracket 
A by a pair of screws 8. 
The T-slot 6 extends across the cap 7, for 

a purpose presently to be described. Interposed 
between each bearing block and the verti 
cal side walls of the recess 5 are two block 
shins 9 which are supported by the bracket - 

by means of positioning screws f2) screw 
threaded in the upper ends of the block Shins 
and rotatably carried by a plate 2 secured to 
the bracket it. The block shins 9 are Wedge 
shaped members having the inner surfaces 9 
thereof inclined. With respect to the vertical to 
Correspond to the inclined side surfaces O of 
the bearing block I. 

It will now be observed that the bearing block 
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O7 may be moved transversely of the standard 

recess 95 by adjusting the block shims 9 ver 
tically with respect to the bracket f f by rotat 
ing the screws 20. In other words, if the bear 
ing block illustrated in Figure 9 is to be moved 
toward the right-hand side of the Standard, the 
block shim 9 at the right-hand side of the bear 
ing block may be lowered with respect to the 
bracket by turning the screw 20 associated 
therewith in the proper direction. After the 
block shim if 9 at the right-hand side of the 
bearing block has been lowered the proper dis 
tance, the bearing block 0 is loosened from 
bracket if f by turning screws 3. The block 
shim 9 at the opposite or left-hand side of 
the bearing block may next be lowered by the 
manipulation of the screw 20 associated there 
with until the bearing block is moved laterally 
the required distance and firmly held between 
the block shims to position the upper shaft 89 
and the roll carried thereby in such relation 
to the lower shaft 88 and the roll carried by Said 
latter shaft, that the work engaged by the rolls 
will move substantially normal to a straight line 
connecting the axes of shafts 88 and 89. 
The bearing block assembly comprising the 

bearing blocks 97, block shims 9 and brackets 
may be adjusted vertically as a unit through 

the recess f 5 by the manipulation of the posi 
tioning screw 4 to bring the roll carried by 
the shaft 89 into proper spaced relation. With the 
roll carried by the lower Shaft 88 for forming 
the material M as the same is moved between 
the rolls. - 

The bearing block ?o associated with the 
standard 96 located at the driving end of the rolls 
93 and 94 may, as shown in Figure 12, be pro 
vided with guide flanges OT' arranged at oppo 
site sides thereof. These flanges are spaced from 
each other a distance substantially equal to the 
width of the Standard 96 and the block shim 
A 9 for receiving said standard and block shim 
therebetween and maintaining the bearing block 
against axial movement with respect to the stand 
ard. The bearing, as 22, mounted in the bear 
ing block 87 having the flanges Ol' is prefer 
ably of such a type and so mounted between 
a pair of cap members 23 and 24 secured to 
the opposite sides of the bearing block and a 
shoulder 25 and nut 26 on shaft 89 that said 
bearing member and shaft Will be maintained 
against axial movement with respect to the bear 
ing block. 
The shaft 89, as shown in Figure 12, is com 

posed of two sections, a roll bearing section 89 
and a drive section 89' which are secured to 
gether by a union nut 27 having engagement 
with a flange 27 Secured to the Section 89' in 
Screw-threaded engagement. With the inner adja 
cent end of the other section 89'. 
The bearing block 97 which supportably en 

gages shaft section 89' is a plain member main 
tained against aixal movement with respect to 
the shaft, 89 by the roll nut 28 and screw 
thread 28’ located at the outer end of the shaft 
89', the bearing sleeve 9 a. and spacing col 
lars 94'. 
When it is desired to remove the shaft 89 

from the housing, the nut 28 is backed off and 
the entire assembly including bracket 
and shins 9 may be pulled out. Shaft sec 
tion 89" is disconnected from the shaft section 
39'' by disengaging the nut 2 from the threaded 
portion of said latter shaft section, after Which 
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5 
the shaft section 89' may be readily moved axial 
ly through the housing receSS 65. 

If, on the other hand, it is desired to remove 
both sections 89 and 89'' from the housing 92, 
this may be readily accomplished Without discon 
necting the shaft sections 89 and 89'' by SWing 
ing the cap members 08 about one of the tie 
rods 39, as the one shown at the right-hand 
side of Figure 11, after having loosened the nuts 
39' associated with both of said rods and slid 

ing the entire assembly upwards out of the Stand 
ard 95. In order that the caps 88 may be read 
ily swung about one of the tie-rods, each cap 
is provided with a slot 3 adjacent one end for 
receiving the tie-rod therein and arranged Sub 
stantially concentric with the other tie-rod, as 
illustrated in Figure 11. 
As a cap (8 is thus Swung about one of the 

tie-rods, the positioning screw 4 will move 
therewith through the recess 6 out of coopera 
tive engagement with the cap 7 provided on the 
bracket f : . After a cap (8 has thus been 
moved to one side of the recess 85, the upper roll 
assembly, including the shaft 89, bearing blocks 

7, block shims 9 and brackets , may be 
lifted bodily from the standards $6 by passing 
the same upwardly through the recesses 05. 
The bearing blocks 36 for the lower positioned 

shafts 88 are mounted, as shown in Figure 9, 
at the lower end of the respective recess fo5. 
These bearing blocks are maintained in predeter 
mined spaced relation to the bottom of the re 
cesses 5 and to the side Walls of said recesses by 
Suitable shins 32 and 33, respectively. By using 
the side shims 33, it will be observed that the 
lower shafts 88 may be adjusted laterally of the 
recesses 5 so as to bring the lower forming roll 
carried thereby in Such relation to the roll carried 
by the upper shaft 83 that the metal passing be 
tween the rolls Will be positioned Substantially 
normal to a direct line joining the axes of said 
upper and lower Shafts, providing the action of 
the block shins 9 is not sufficient to produce 
this result. 
A limiting Screw 3.5 may also be mounted in 

the lower end of each standard 96 beneath the 
lower bearing block 36, as illustrated in Figure 
9, to assist in obtaining the accurate positioning 
of the lower bearing blocks 5 and the shaft, 88 
Carried thereby before inserting the bottom 
shins 32 beneath the bearing blocks. 
While I have illustrated but four forming 

passes 3nd one idler or side roll pass in the form 
ing unit shown in Figures 1 and 2, it will be 
understood that the number of passes and their 
Over-all length may be varied as required, and 
the forming rolls of the various passes may be 
of any desired contour to produce an article 
of manufacture from flat sheet metal. When 
forning tube or pipe blanks, it is preferable to so 
position the top and bottom rolls of each pass 
vertically that as the metal advances through 
the machine from one set of rolls to the next, 
the central portions of the metal which are 
gripped by the respective rolls progressively are 
at greater distances froin the center line of the 
metal on table so that the bending occurs 
Smcothly, gradually and progressively. The 
Smooth, Substantially continuous bending of the 
metal eliminates excessive stretching of the 
metal adjacent longitudinal edges thereof as said 
edges gradually approach each other. This ab 
sence of stretching of the metal stock not only 
materially reduces residual strains and crum 
pling of the edges but also results in the tube. 
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being formed more readily and with a minimum 
consumption of power. 
However, when tubes or other articles of man 

ufacture are formed by bending flat metal stock 
in this manner, the article very often tends to 
deflect or curve laterally as it emerges from the 
forming unit due to variations in the thickneSS 
of different portions of the stock and to changes 
in the degree of temper thereof. This results in 
it being difficult to feed the tube from one unit 
into another without the application of external 
pressure to the tube to offset the lateral de 
flection of the tube. 
It therefore follows that either the forming 

unit and the welder must be spaced from each 
other such a distance that the tube may be over 
flexed laterally in a direction opposite to the de 
flection thereof and then permitted to return to 
the normal course of the tube in alignment with 
the opening of the second unit, or provisions 
must be made to hold the tube against the 
stresses tending to deflect the same in a lateral 
direction. 
In applicant's device, the roll pass D may be 

adjusted laterally of the forming unit platform 
32 to so position the tube with respect to the Weld 
er that the tube will freely enter said Welder even 
though having a tendency to deflect to one side 
of the normal path of movement thereof through 
the machine. If the tube tends to deflect ver 
tically then the forming unit may be correspond 
ingly adjusted to compensate for this deflection 
by the manipulation of the jacks 29 and 36 con 
necting the forming unit with the base member 
O so that the tube will freely enter the welder. 
As the tube passes through the Welder unit 2, 

the seam edges of the tube are Welded to each 
other in the usual manner. During the Welding 
of the seam edges of the tube the portions of the 
metal adjacent said edges become heated to a 
greater extent than the remaining or opposite 
side portion of the tube. This results in the up 
per portion of the tube expanding to a greater 
extent than the lower portion thereof so that the 
tube, when leaving the welder, tends to deflect 
downwardly, as indicated by the portion a of the 
dot-and-dash line A-A in Figure 2 which indi 
cates the normal path of movement of the article 
as it is being formed during the movement there 
of through the various units of the forming nar 
chine. As the tube enters the cooling unit A 
and the upper and lower portions of Said tube 
again return to substantially the same degree of 
temperature, the upper portion of the tube Wiil 
contract to a greater extent than the lower port 
tion thereof so that the tube again tends to curve 
upwardly, as indicated at a'. 

After the tube leaves the cooler 4, it enters 
the sizer 5. In order that the tube Will readily 
enter between the rollers of the sizer 5 the 
forming unit may be adjusted by manipulating 
the jacks 29 and 30 connected therewith so that 
the tube entering the welder unit 2 will be at 
such an inclined angle to the horizontal that 
when it emerges from the cooler unit 4, the tube 
will travel in substantially a horizontal plane 
and Will readily pass through the sizer unit 5 
without undue stresses produced therein or 
stretching of the wall thereof. 
As the tube moves beyond the sizer unit 5, it is 

brought into the straightener unit 6 and this 
straightener unit, and the cut-off unit associated 
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so that these units may be brought into proper 
vertical alignment with the tube for performing 
their respective functions on the tube in an easy 
normal manner. If the tube leaving the sizing 
unit 5 should tend to deflect laterally in substan 
tially a horizontal plane, the tube may be readily 
brought into proper aligned relation. With the 
rolls of the straightening unit 6 by adjusting the 
auxiliary base f2 with respect to the sub-base 9 
about the pin by the manipulation of the 
Screws 26 in the manner hereinbefore described. 

In Figures 14 to 18, inclusive, I have illustrated 
modified forms of the forming unit. These modi 
fications are particularly useful in compensating 
for the twisting tendencies of Work being formed 
to non-symmetrical cross sectional contour. Such 
work may have a tendency to run off at an angle 
to the forming rolls. By providing means to tilt 
the roll stands, the work may be brought into 

) alignment with subsequent stands, or operation 
units Without the use of extra, means for forcing. 
the Work into proper alignment. 

In the structure shown in Figures 14, 15 and 
16, the platform, as AD, for supporting the roll 
passes of the forming unit f is provided With a 
pair of transversely disposed ribs A arranged 
near the ends thereof, as indicated in Figures 
14 and 16, each of these ribs being provided with 
an arcuate channel 42 in the upper surface 
thereof arranged substantially concentric with 
the Work passing through the roll passes adjacent 
thereto. 
Mounted over the platform 40 in Spaced rela 

tion thereto is a base plate 43 which supports 
the roll passes A, B, C, D and E thereon. The 
base plate 43 is provided with a pair of pendent 
flanges 4 having the lower surfaces thereof 
curved to correspond to the curvature of the 
channel 42. These flanges constitute rockers 
for Supporting the base plate i43 and are posi 
tioned in the channels 42 to be supported by 
the ribs 4 and to slide through said channels. 
The base plate 43 is also provided with a pendent 
gear Segment 45 which, as shown in the draw 
ings, is positioned Substantially midway between 
the flanges 44. 
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therewith may be adjusted by the manipulation , 
of the jacks 29 and 30 connecting the supporting 

The lower edge surface of the segment 45 is 
curved to correspond to the curvature of the 
lower edges of the rockers 44 and is provided 
With gear teeth Afs which are in meshing engage 
ment with a Worm 47 mounted on a shaft 48. 
The shaft 48 extends transversely of the plat 
form 40 and has the end portions thereof jour 
naled in the side walls 49 of the platform, as 
illustrated in Figure 15. The outer ends of the 
shaft 48 extend a short distance beyond the side 
Walls 49 and have secured thereto hand wheels 
60 by which the shaft may be manually rotated. 
The housings 92 for the roll passes may be se 

cured directly to the base plate 43 or, as illus 
trated in the drawings, these housings may be 
connected directly to an auxiliary base plate 97 
in the manner hereinbefore described for the 
housing members 92 shown in Figures 1, 2 and 9. 
These auxiliary base plates may be mounted upon 
the base plate 43 for longitudinal movement 
With respect thereto and be clamped to said base 
plate as by ScreWS 2 and washers 3, as shown 
more particularly in Figure 3. 

It will now be observed that when the auxiliary 
base plates 9 are clamped to the base plate 43 
Said base plate and all of the roll passes con 
nected thereWith may be rocked with respect to 
the platform 66 about an axis extending sub 

base. for the units 6 and 7 with the Sub-base 9 75 stantially co-incidental with the axis of the work 
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being formed in the forming unit. This rocking 
of the forming unit will of course produce a 
corresponding rocking movement of the Work 
carried thereby so as to maintain Work With its 
top surface uppermost even though the Work 
twists to a certain degree after it leaves the 
forming unit. 
In Figures 17 and 18, I have illustrated a Sup 

port for the forming unit whereby each of the 
roll passes may be rocked independently of each 
other. In the structure shown in these two fig 
ures, the forming unit platform, as 54, has 
mounted upon the upper surface thereof a plu 
rality of Supporting frames 55, One for each 
roll pass. These frames are each provided With 
a substantially rectangular base plate 66 which 
is splined to the platform 54 by a key 5 ex 
tending longitudinally of the platform. Each 
frame is clamped to the platform, as by ScreWS 

2 and washe's G3, in the maniher Shown and 
described for the structure illustrated in Figure 3. 
Each frame 55 is provided with a pair of up 

wardly projecting fanges or ribs 59 which have 
the upper surfaces thereof concaved and pro 
vided with channels 6) which are curved longi 
tudinally of the flanges with the center of curva 
ture thereof lying substantially coincidental With 
the axis of the work engaged by the forming 
rolls of the corresponding paSS. 
Mounted over each frame 55 is an auxiliary 

base plate 62 to which a respective roll paSS 
standard 92 is secured. Each of the auxiliary 
base plates 62 is provided with a pair of pendent 
segmental ribs 63 having the lower edges thereof 
curved to correspond to the curvature of the 
recesses 69 and positioned in said receSSes for 
movement with respect to the flanges 59. 
Each auxiliary base plate G2 is provided With 

a pendent segment 65 arranged intermediate the 
fianges or rockers 63. The lower edge of the 
fiange S5 is curved to conform to the curvature 
of the lower edges of the rockers 63 and has 
provided thereon gear teeth 66 which are in 
meshing engagement with the Worm 6 pro 
vided on a shaft 68. The shaft 68 extends 
from one side of the frame 55 to the other side 
thereof transversely of the platform 54 and 
has the end portions thereof journaled in Suitable 
upwardly extending bearing elements or bosses 
69. Hand wheels, as , are secured to the 

Outer ends of the shaft 58 whereby the shaft 
may be manually rotated. 
In the structure shown in Figures 17 and 18, 

it Will be seen that any one of the roll passes 
provided with the auxiliary base plate 62 and 
frame 55 may be rotated independently of the 
remaining passes through the medium of the 
shaft 88, worm 6 and segment 5 to bring 
the forming rolls carried thereby from a normal 
vertical position to a position in inclined relation 
to said normal position for procuring a corre 
sponding rotary movement of the portion of the 
work engaged by the rollers of said pass. 

In Figure 19, I have shown a still further modi 
fied form of my invention which combines the 
features illustrated in Figures 15 and 17. In the 
Structure shown in Figure 19, the platform, as 

5, carried by the jacks 29 and 39 is provided 
With a pair of ribbed members 5 constructed 
similar to the rib members 4 shown in Figure 16. 
Mounted over the platform 6 is a base plate 

fi having a pair of rockers ES adapted to be 
slidably supported by the ribs 23. The plat 
form F is also provided with a segmental 
pendent rack member 9 which is in meshing 
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engagement with the Worm gear 80 mounted 
on the shaft 8 carried by the platform 76. 
The shaft 8 is provided with hand wheels 82 
at the ends thereof by which the shafts may be 
manually rotated for producing rocking, tilting 
OVenent of the base plate . 
Mounted on the base plate f7 is a Supporting 

frame i83 Which, Similar to the frane 5S, is 
provided With a pair of upwardly extending ribs 
or flanges 8 having the upper surfaces thereof 
provided With a curved recess similar to the re 
CeSS is provided in the ribs or flanges is 9 shown 
in Figure i8. There is one frame 43 provided 
for each roll pass and mounted over each frame 
is an auxiliary base plate 85. This base plate 
i85 is constructed Similar to the auxiliary base 
plate 62 shown in Figure i8 and is provided with 
a pair of pendent flanges or rockers 85 which 
Slidably engage in the recesses provided in the 
ribs 84 for supporting the auxiliary plate over 
the frame 83. The auxiliary base plate 85 is 
provided With a pendent Segmental task i83 
Which has the teeth thereof in meshing engage 
rent With the WOIn 39 provided on the shaft, 
9 rotatably supported by the frame 33. The 

shaft 9 is provided with hand wheels 9 by 
Which Said shaft may be rotated to produce tilting 
movement of the auxiliary base piate 85. 

in the Structure shown in Figure 19, it will be 
obvious that by rotating the shaft 8 and worn 
8 the base plate 7 and all of the roll passes 
connected therewith will be tilted with respect to 
the platform F. When it is desired to produce 
tilting movement of one or more of the roll passes 
With respect to the remaining roll passes and 
the platform 5, this may be readily accom 
plished by rotating the shaft 9 and the worn 
E33 connected therewith. 

It will be obvious that each of the platforms 
ShoWill in Figures 14 to 19, inclusive, may be Sup 
ported by jacks 29 and 3 in the nanner herein 
before described for the platform 36 associated 
With the forming unit, . When these platforms 
are Supported by the jacks 29 and 38, it will be 
evident that the forning unit associated there 
With may be adjusted vertically at each end in 
dependently of the vertical adjustment of the 
other end thereof for producing a correspond 
ing change in the direction of movement of the 
Work through the forming unit in addition to the 
rocking, tilting action of one or more of the roll 
passes. Furthermore, it will be evident that 
mechanism for producing a rocking, tilting action 
of the forming unit may be readily applied to 
any One Or number of the renaining units of the 
forning machine. 
Although I have shown and particularly de 

Scribed the preferred embodiments of my inve?a 
tion, I do not Wish to be limited to the exact 
Construction shown as it is obvious that various 
changes, both in the form and relation of the 
parts thereof may readily be made without, de 
parting from the Spirit of the invention as set 
forth in the appended claims. 

I Cain: 
1. In a machine of the class described having 

a plurality of forming units adapted to cooperate 
to produce a tube or the like from a flat, Strip of 
ninetal, in combination, a base member, means 
Connecting the forming units with the base men 
ber for maintaining said units in cooperative Oe 
determained spaced relation to each other Whereby 
they Successively perform their respective func. 
tions, said means including a platform connected 
With one of the forming units and movable with 
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respect to the base, adjustable connecting means 
including a mechanism having Wertically movable 
Supporting members for moving Said platform. 
and said forming unit toward and away from the 
base, and separate supporting means including 
rock members connected with the for niing unit 
and functioning independently of said vertically 
movable members for swinging said forming unit 
about an axis extending Substantially coinci 
dental With the longitudinal center of the Work 
being formed. . . 

2. In a forming machine of the class described 
having a plurality of forming unitS, a base men 
ber, an auxiliary base member, near Spivotally 
connecting the auxiliary base member With Said 
first, mentioned base member Whereby Said aux 
iliary base may swing about a fixed axis, a forn 
ing unit, connected With the base neiroer to be 
directly supported thereby, a second forming unit 
mounted on the auxiliary base member in CO 
operative relation with the first mentioned unit, 
and means for SWinging Said auxiliary base 
about the fixed axis thereof to bring the 
forning unit carried thereby into different aligul 
lar positions with respect to the first mentioned 
forming unit. 

3. In a forming machine of the class described 
having a plurality of forming units, a base men 
ber, means connecting the forming units With the 
base member whereby said units are maintained 
in cooperative predetermined Spaced relation to 
each other for successively performing their re 
spective functions, said means including a Sup 
porting element connected with one of the form 
ing units and movable with respect to the base, 
and jack members connected With the supporting 
element and With the base for producing Wertical 
movement of said supporting element and the 
unit carried thereby with respect to the base 
while maintaining said units in Said COOperative 
substantially predetermined spaced relationship. 
4. A forming machine as set forth in claim 3 

wherein at least one of said jack members is 
provided with a lifting screw mounted for Ver 
tical movement only with respect to one of Said 
members and pivotally connected to the other 
of said members, a second jack member provided 
with a lifting screw, and means pivotally con 
necting said latter lifting screw With both of Said 
members. 

5. A forming machine as set forth in claim 3 
wherein at least one of said jack members is 
provided With a lifting screw mounted for vertical 
movement only with respect to one of Said men 
bers and pivotally connected to the other of said 
members, a second jack member provided With a 
lifting screw, means pivotally connecting said 
latter lifting screw with both of Said memberS, 
and means associated with the base and support 
ing members for limiting the pivotal movement of 
the supporting member with respect to the base 
member in One direction. 

6. In a forming machine of the class described 
having a plurality of forming units, means for 
supporting said forming units in cooperative pre 
determined spaced relation to each other for Suc 
cessively performing their respective functions 
comprising a Sub-base, means COnnecting at least 
One of the forming unitS. With said Sub-base, a 
second base member directly Connected With an 
other of said forming units, means connecting 
the second base member with the sub-base in 
cluding an auxiliary base pivotally connected 
With the sub-base to SWing about a predetermined 
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ond base nembers with the auxiliary base men 
her for SWinging Said second base inenber in a 
direction Substantially norinal to the fil"St I18 
tioned swinging movement thereof to bring the 
unit carried by said second base inenber into 
different angular relationship. With the first men 
tioned forning unit. 

7. In a forming machine of the class described 
having a plurality of forming units, neais Slip 
porting Said units in cooperative relation. With 
each other comprising a base member Support 
ably connected with one of Said units, a Second 
base ninenber connected with the second one of 
said units, means pivotally connecting the base 
members to each other whereby the Second base 
member may Swing about a predetermined axis 
to bring the unit carried thereby into different 
angular positions with respect to the first forn 
ing unit, and means for producing Said SWinging 
movement of the Second base member including a 
Screw element, means pivotally connecting the 
screw element with one of said base members, and 
separate means pivotally connecting the Screw 
element with the other of said base members in 
cluding a, bearing member rotatably supported by 
Said latter base member, a nut member carried 
by Said bearing member having Screw-threaded 
engagement with the screw element, and means 
carried by the bearing member for rotating said 
nut member. 

8. In a machine for forming a tube by pro 
gressively bending a flat piece of metal into a 
cyliader, a forming unit provided with a plurality 
of bending passes, each of said passes having a 
pair of forming rolls mounted in cooperative re 
lation with each other for receiving the metal 
betWeen then, means for producing movement of 
the rolls of each pass in a direction Substantially 
normal to the path of movement of the sheet 
metal between the rolls to bring the space be 
tWeen the rolls into different positions at one 
side of the plane of entry of the material into 
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the forming Unit, and separate means for pro 
ducing movement of the rolls of each pass with 
respect to each other longitudinally of the direc 
tion of movement of the material between the 
rolls for maintaining the path of movement of 
the material Substantially normal to a straight 
line Connecting the axes of rotation of said rolls. 

9. A forming machine of the class set forth in 
claim 8 wherein said last mentioned means com 
prises a Shaft for one of said rolls, bearing blocks 
for Said Shaft movable toward and from the di 
rection of movement of the material, said bearing 
blocks having opposed sides thereof inclined with 
respect to said movement of the blocks, and 
means movable with respect to the bearing blocks 
and engageable with said inclined sides thereof 
for producing movement of the bearing blocks 
and the Shaft carried thereby in a direction Sub 
Stantially normal to the first mentioned direc 
tion of movement of said bearing blocks and 
shaft. 

10. In a forming machine of the class described 
having a Series of roll passes for progressively 
bending a flat strip of metal to form a tube or 
bar of predetermined cross sectional contour, at 
least one of said roll passes having a pair of 
forming rolls mounted in cooperative relation 
With each other for receiving the metal between 
then, shafts for said rollers, means for support 
ing Said Shafts including a housing member, bear 
ing blockS Supported by said housing member 
and engageable with opposite end portions of the 

axis, and adjustable members connecting the sec- 75 Shafts, the Shaft for one of said rolls being com 



2,248,088 9 
posed of two sections, means releasably connect 
ing Said shaft Sections to each other, and means 
releasably maintaining the bearing block aSSO 
ciated with one of said sections with the housing 
member whereby said bearing member and the 
shaft section connected therewith may be re 
moved from the housing member by axial move 

5 other roll. 

ment thereof when said shaft sections are dis 
Connected from each other while maintaining 
the Second shaft Section in the housing member 
in cooperative relation with the shaft of the 
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