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This invention relates generally to rolling ma 
chines and refers more particularly to appara 
tus for forming strip stock into an arcuate sec 
tion of predetermined cross sectional contour. 
One of the principal objects of this invention 

resides in the provision of apparatus having 
means for bending a strip of stock to a predeter 
mined arcuate configuration, and having means 
to prevent buckling of the strip during the bend 
ing Operation. 
Another advantageous feature of this inven 

tion resides in the provision of a rolling ma 
chine having means for bending a strip of stock 
to a predetermined arcuate configuration sub 
Sequent to rolling the strip to the desired cross 
Sectional contour, and having means for exert 
ing a lateral pressure upon a portion of the strip 
during the bending operation to prevent buckling 
of this portion. 
An additional object of the present invention 

Consists in the provision of a rolling machine 
inaving a fixture at the delivery end thereof pe 
riodically operable to bend the strip to a prede 
termined arcuate configuration, and having 
means Cooperating with certain of the forming 
rolls, during the bending operation of the fix 
ture, to exert a lateral pressure upon the por 
tion of the strip therebetween. 
A further advantageous feature of the present 

invention resides in the novel means provided 
for actuating the bending fixture and pressure 
applying means in timed relation to each other. 
ihe aforesaid means, as Well as the above ob 
jects and other advantageous features of the 
present invention, Will be made more apparent 
as this description proceeds, especially when con 
sidered in connection with the accompanying 
drawings, wherein: 

Figure 1 is a semi-diagrammatic side eleva 
tional view of a portion of a rolling machine 
equipped with the present invention; 

Figure 2 is a fragmentary perspective View of 
a portion of the machine shown in Figure 1; 

Figure 3 is a Sectional view taken Substantial 
ly on the plane indicated by the line 3-3 of 
Figure 1: 

Figures 4, 5, and 6 are respectively cross sec 
tional views taken substantially on the lines 4-4, 
5-S and 6-6 of Figure 3; 

Figure 7 is a detailed perspective view of a 
part of the lateral pressure applying means; 

Figure 8 is a similar view of a cooperating part 
Of the aforesaid means; and 

Figure 9 is a cross-sectional view through a 
molding strip, illustrating one type of construc 

(Cl. 53-3) 
tion capable of being formed by the present ma 
Chine. 

Referring now more in detail to the drawings, 
it Will be noted that there is diagrammatically 
illustrated in Figure 1, a portion of a rolling ma 
chine 9 comprising a plurality of sets of form 
ing rolls cooperating with each other to form 
a strip of flat stock to a predetermined cross 
Sectional contour. For the purpose of illustra 
tion, the rolls may be considered to posses the 
configuration required to form the strip to the 
CrOSS-Sectional contour illustrated in Figure 9, 
although it is to be understood that this con 
tour may vary materially Without departing from 
the Spirit and Scope of this invention. 
In detail, the strip is designated generally in 

Figure 9, by the reference character 2 and 
comprises a transversely curved Wall 3 provided 
at one edge with a return-bent portion 4 ter 
minating in an inwardly extending flange 5. 
The opposite longitudinal edge of the strip is 
provided with a flange 6 extending in the same 
direction from the Wall 3 as the return-bent por 
tion 4 and terminating in a flange project 
ing toward the flange 5 previously set forth. 
The strip 2 is formed in the rolling machine 

is with the return-bent portion 4 extending 
downwardly from the Wall 3 and provision is 
made, beyond the delivery end of the machine, 
in the form of a fixture 8 for bending the Strip 
upwardly about the periphery of a forming roll 
9 constituting the top roll of the end Set of 
forming rolls . As shown particularly in Fig 
lure 2, the forming roll 9 has a portion 20 cor 
responding in transverse contour to the CrOSS 
sectional contour of the top Wall 3 of the strip, 
and is provided with another portion 2 engage 
able with the periphery of a flange 22 extending 
radially outwardly from the cooperating form 
ing roll 23. Upon reference to Figure 3, it will 
be noted that the front face 24 of the radial 
fiange 22 forms a continuation of the portion 
20 of the forming roll 9 and conforms in shape 
to the contour of the downwardly extending re 
turn-bent portion of the Strip. 

It will also be observed from Figure 3, that 
the forming roll 23 is secured to a drive shaft 
25, while the cooperating forming roll 9 is Se 
cured to a shaft 26 driven from the shaft 25, 
through the medium of suitable gearing 27. The 
axis of rotation of the forming roll 9 is substan 
tially parallel to the axis of rotation of the co 
operating forming roll 23, and both of these axes 
are arranged in a common vertical plane. 
Upon referring again to Figure 3, it will be 
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2. 
noted that the forming roll 23 forms the second 
roll of the end set and that this roll not only 
COOperates With the roll 9 in the manner pre 
Viously stated, but also cooperates with a third 
forming roll designated generally by the refer 
ence character 28. The forming roll 28 is se 
cured to a shaft 29 journaled for rotation about 
an axis extending perpendicular to the axis of 
the rolls 9 and 23, but located in a common 
plane with the latter axes. In detail, the upper 
end of the shaft 29 is journaled in a block 29 
Slidably supported in a wear plate 30 for shift 
ing movement in the direction of the axes of 
rotation of the aforesaid forming rolls, and the 
lower end of the shaft 29 is journaled in a collar 
3 mounted for axial sliding movement upon the 
drive shaft 25 at the front side of the forming 
roll 23. Thus it will be seen that the forming 
roll 28 is mounted for rotation at the front side 
of the forming roll 23 and, in the present in 
stance, is provided with a peripheral portion 32 
COOperating With the surface 24 of the roll 23 to 
receive the return-bent portion 4 of the strip 
therebetween. 

Referring again to Figure 3, it, Will be noted 
that the forming roll 28 is driven from the form 
ing roll 23, notwithstanding the fact that the 
former is shiftable relative to the latter. In de 
tail, the front side of the forming roll 23 is fash 
ioned to form, in effect, a beveled gear 33 
adapted to mesh with a correspondingly beveled 
gear 34 formed on the forming roll 28. The co 
Operating teeth of the two beveled gear portions 
are fashioned to provide a limited displacement 
of the roll 28 relative to the roll 23 Without de 
Stroying the driving connection therebetween. 

It has previously been stated that as the strip 
is delivered from between the end set of forming 
rolls , the Same is periodically bent upwardly 
about the portion 20 of the roll 9, by means of 
the fixture 8. In the present instance, the fix 
ture 8 comprises an arm. 35 having the end 36 
journaled on the drive shaft 25 at the rear side 
of the forming roll 23 and having a follower 37 
at the free end thereof engaging a cam 38. The 
Cam 38 is Secured to a shaft 39 driven through 
the medium of reduction gearing AG from the 
drive shaft 25, and is provided with a cam sur 
face 4 of a contour varying in dependence upon 
the degree of curvature desired and the number 
of bends to be formed in the strip. The actual 
bending of the strip is effected by means of a 
plate 42 Secured to the arm 35 intermediate the 
ends and grooved as at 43 to provide clearance 
for the return-bent portion 4 of the strip, with 
the result that the actual bending pressure is 
exerted upon the flanges 6 and 7 of the strip. 
With the foregoing arrangement, it will be 

apparent that the Strip is bent upwardly about 
the portion 29 of the roll 9 upon actuation of 
the fixture f8 by the cam 38, and it will also be 
observed that during the bending operation the 
return-bent portion 4 stretches to some extent. 
This stretching of the return-bent portion 4 of 
the Strip has a tendency to deform the same, and 
in Order to prevent deformation, pressure is ap 
plied to the return-bent portion during the bend 
ing Operation. . In general, the above is accom 
plished by moving the roll 28 in a direction to 
Ward the cooperating roll 23, during the bending 
Operation, to effectively grip the return-bent 
portion 4 of the strip between the surfaces 23 
and 32 of the rolls. In detail, the roll 28 is posi 
tively shifted toward the roll 23, by means of an 
arm 44 having an integral collar 45 at one end 

2,087,721 
journaled upon the drive shaft 25 at the front 
Side Of the collar 3 and having a cam face 46 
COOperating With a can face 47 on the collar 3 
to move the latter toward the roll 23 when the 
free end of the arm it is moved upwardly. In 
a.Simuch as the forming roll 28 is mounted on the 
collar 3, it necessarily follows that the portion 
28 of this roll will be moved toward the surface 
24 of the roll 23 when the collar 3 is urged 
axially of the shaft 25 toward the roll 23 by the 
arm 44. 
The required upward displacement of the arm. 

44 to effect the foregoing results is accomplished 
by means of a cam 39 secured to the shaft 39 
adjacent the can 38 and having a can surface 
5 predetermined in dependence upon the con 
figuration of the can Surface 4 , So as to apply 
the desired pressure to the return-bent portion 
4 of the Strip through the forming roll 28, dur 
ing the operation of the fixture 8 by the cam 
38 to bend the strip. This arrangement insures 
maintaining the desired contour of the return 
bent portion 4 during the bending operation 
and, in this connection, it may be pointed out 
that the shape of the remaining portion of the 
Strip is maintained during the bending operation, 
by means of an articulated Shoe 5 engageable 
Within the Strip in the manner shown in Fig 
Ure 4. 

Referring now, generally, to the operation 
of the bending fixture 8 and pressure applying 
means, it Will be noted that as the follower 
On the free end of the arm 35 rides upon the can 
Surface 4 of the cam 38, the plate 42 engages 
the inwardly directed flanges on the strip and 
bends the latter about the peripheral portion 20 
of the forming roll 9 to a curvature depending 
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upon the configuration of the cam surface 4. 
At substantially the same time, the free end of 
the arm 34 is moved upwardly by the can Sur 
face 5 on the cam 49 and this upward move 
ment of the free end of the airin 44 causes the 
collar 45 to rock about the shaft 25 in a direc 
tion to urge the collar S toward the forming 
roll 23 through the medium of the cooperating 
engaging can faces 6 and 4. Inasmuch as 
the forming roll 28 is carried by the collar 3?, 
it necessarily follows that the portion 32 of the 
forming rol. 28 is urged toward the surface 24 
Of the forming roll 23 to clamp the return-bent 
portion of the strip therebetween. It being un 
derstood that Sufficient play is provided between 
the cooperating engaging beveled teeth 33 and 
34 to provide for the required relative movement 
of the two aforesaid rolls. It will also be un 
derstood that the cam surface 50 is designed to 
maintain the pressure on the return-bent por 
tion 4 of the strip throughout the entire bend 
ing operation. 
Thus from the foregoing, it will be observed 

that I have provided relatively simple means for 
bending Strips of irregular cross sectional con 
tour Without deforming or otherwise interfering 
with the desired shape of the strip. It Will also 
be apparent that the means for accomplishing 
the above results operates automatically and is 
not restricted to any one particular shape of strip. 
What I claim as my invention is: 
1. In a machine for bending a strip of stock 

having a body portion and having a portion ex 
tending at an angle to the body portion, means 
for advancing the stock in the direction of its 
length along a predetermined path of travel, a 
fixture mounted for Oscillation about an axis ex 
tending transversely to the path of travel and 
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2,087,721 
engageable with the stock to bend the latter, and 
cooperating means on opposite sides of the an 
gularly extending portion of the stock for grip 
ping the angularly extending portion of the stock 
therebetween during the operation of the fixture 
to beind the Stock. 

2. In a machine for bending a strip of stock 
having a body portion and having a portion ex 
tending at an angle to the body portion, means 
for advancing the stock in the direction of its 
length along a predetermined path of travel, a 
fixture mounted for oscillation about an axis ex 
tending transversely to the path of travel and 
engageable with the stock to bend the latter, 
means for periodically moving the fixture into 
engagement with the stock, and means effective 
during the intervals the fixture is moved into en 
gagement With the Stock to exert a clamping 
preSSure on opposite sides of the angularly ex 
tending portion of the Strip in the region the lat 
ter is bent. 

3. In a machine for bending a strip of stock 
having a body portion and having a portion ex 
tending at an angle to the body portion, means 
for advancing the stock in the direction of its 
length along a predetermined path of travel, a 
fixture mounted for oscillation about an axis ex 
tending transversely to the path of travel and 
engageable With the stock to bend the latter, 
can means for periodically noving the fixture 
into engagement With the Strip, and Cainn means 
operating during the interval of operation of the 
aforesaid can nineans to move the fixture into 
engagement with the strip to exert a lateral 
preSSure upon the angularly extending portion 
Of the Strip. 

4. In a machine for bending a Strip of Stock 
having a body portion and having a portion 
extending at an angle to the body portion, a 
revoluble roll having a portion engaging one 
side of the angularly extending portion of the 
strip, a cooperating revoluble roll having a por 
tion engaging the opposite side of the angularly 
extending portion, means engageable With the 
strip as it passes from between the rolls to bend 
the strip to the desired arcuate contour, and 
means for relatively moving the rolls to Ward each. 
other during the bending operation to grip the 
angularly extending portion therebetween. 

5. In a machine for bending a strip of stock 
having a body portion and having a portion ex 
tending at an angle to the body portion, a driven 
roll having a portion engageable with one side 
of the angularly extending portion of the strip, 
a second roll mounted for rotation about an axis 
extending at Substantially right angles to the 
axis of the driven roll and having a portion en 
gageable with the opposite side of the angularly 
extending portion, means positioned beyond the 
rolls for engaging the strip to bend the same to 
the desired arcuate contour, and means for 
relatively moving the rolls toward each other dur 
ing the bending operation to clamp the angularly 
extending portion therebetween. 

6. In a machine for bending a strip of stock 
having a body portion and having a portion ex 
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tending at an angle to the body portion, means 
for advancing the stock in the direction of its 
length along a predetermined path of travelin 
cluding a revoluble roll having a portion en 
gageable with one side of the angularly ex 
tending portion of the strip, a second roll driven 
by the first roll and rotatable in a plane per 
pendicular to the plane of rotation of the first 
roll and having a portion engageable With the 

3 
opposite side of the angularly extending portion, 
means positioned beyond the rolls for engaging 
the strip to bend the same to the desired arcuate 
contour, and means for relatively moving the 
rolls toward each other during the bending op 
eration to clamp the angularly extending por 
tion therebetween. 

7. In a machine for bending a strip of Stock 
having a body portion and having a portion ex 
tending at an angle to the body portion, a rev 
cluble roll having a portion engaging one side of 
the angularly extending portion of the strip, a co 
Operating revoluble roll having a portion engaging 
the opposite side of the angularly extending por 
tion, a third roll engageable with the body of the 
Strip, means located beyond the rolls and movable 
into engagement with the strip to bend the latter 
about the third roll, and means for relatively 
moving the first and second rolls toward each 
other during the bending operation to grip the 
angularly extending portion of the Strip there 
between. 

8. In a machine for bending a strip of stock 
having a body portion and having a portion eX 
tending at an angle to the body portion, a rev 
oluble roll having a portion engaging one side 
of the angularly extending portion of the Strip, 
a cooperating revoluble roll having a portion en 
gaging the opposite side of the angularly extend 
ing portion. a third revoluble roll engageable With 
the body of the strip and with the periphery of 
the first roll, a fixture mounted for oscillation 
about an axis parallel to the axis of the first roll 
and engageable With the strip beyond the rolls 
to bend the stock about the third roll, means for 
periodically moving the fixture into engagement 
With the strip, and means for relatively moving 
the first and second rolls toward each other dur 
ing the bending operation to grip the angularly 
extending portion of the strip therebetween. 

9. In a machine for bending a strip of Stock 
having a body portion and having a portion ex 
tending at an angle to the body portion, means 
for advancing the stock in the direction of its 
length along a predetermined path of travel in 
cluding a revoluble roll having a portion engage 
able With One side of the angularly extending 
portion of the strip, a second roll, driven by the 
first roll for rotation in a plane perpendicular to 
the plane of rotation of the first roll and having 
a portion engageable with the oppositeside of the 
angularly extending portion, a third roll rotatable 
about an axis parallel to the axis of the first roll 
and disposed in the plane of the latter axis, Said 
third roll having a portion engageable With the 
body of the strip, a fixture mounted for OScilla 
tion about the axis of the first roll and engageable 
with the strip to bend the stock about the third 
roll, can means for periodically OScillating the 
fixture, and means for relatively moving the first 
and Second rolls toward each other during the 
bending operation to grip the angularly extending 
portion of the strip therebetWeen. 

10. In a machine for bending a strip of stock 
having a body portion and having a portion eX 
tending at an angle to the body portion, means 
for advancing the stock along a predetermined 
path of travel, means for periodically exerting a 
lateral pressure upon the angularly extending 
portion of the strip of stock as it is advanced 
along said path of travel, and means Operating 
during the interval of operation of the aforesaid 
means to bend the Strip of stock to a predeter 
mined arcuate contour. 
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4. 
having a body portion and having a portion ex 
tending at an angle to the body portion, means 
for advancing the stock along a predetermined 
path of travel, means engageable with the strip 
of stock as it is advanced along said path of travel 
to bend the strip to a predetermined Contour, 
members positioned upon opposite sides of the 
angularly extending portion of the Strip of Stock 
in the region at which bending of the Strip Occurs, 
and means for relatively moving the members to 
Ward each other in timed relation to the Opera 
tion of the bending means to grip the angularly 
extending portion therebetween. 

2,087,721 
12. In a machine for bending a strip of stock 

having a body portion and having a portion ex 
tending at an angle to the body portion, means 
for advancing the stock along a predetermined 
path of travel, means positioned upon Opposite 
sides of the angularly extending portion of the 
stock and cooperating to exert a clamping pres 
Sure against the angularly extending portion as 
the stock is advanced along said path of travel, 
and means operating during the interval of Op 
eration of the aforesaid means to bend the Strip 
of stock Out of Said path of travel. 
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