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This invention relates generally to bending, or 
forming machines and more particularly to ma 
chines for bending arch rib members. 
In the manufacture of longitudinally curved 

or arcuate members, such as metallic arch ribs, 
it has been the general practice first to make a 
relatively straight member of desired Section and 
then curve the member usually by passing it be 
tween a pair of feed rolls to which the member. 
is directed by a guide roll. The curving action 
in these rolling Systems is not due to the curva 
ture of the roll surfaces, but instead is due to . 
an offset relationship between the guide roll and 
the pair of feed rolls. In other Words, the nat 
ural tendency of the member to bow, if held at 
spaced offset points along its length, is depended 
upon to achieve the curving of the member, the 
degree of curvature of which may vary consider 
ably for different members. This bending op 
eration by rolls may produce econonically a sat 
isfactorily curved member where the member 
comprises but a single piece of certain cross 
section, the degree of curvature of which need 
not be accurate. However, it has not been sat 
isfactory in the bending as an assembly of a 
composite member comprising two or more 
Welded together elongated members. The prin 
cipal objection to the bending of a composite, 
welded member by rolls is that the bending op 
eration sets up non-uniform stresses in the mem 
ber which many times breaks the welds. As a 
result, it has been the practice in the manu 
facture of composite, curved rib members to bend 
the parts thereof Separately or prior to being 
assembled and welded together. 
jections to this practice is that the separately 
bent parts frequently differ so widely in degree 
of curvature as to be unusable in the same as 
sembly. In addition, this practice entails an 
undesirable number of operations and much han 
dling of the several parts which is, of course, 
objectionable from the standpoint of cost of man ufacturing. 
Accordingly, it is an object of the present in 

vention to provide a new and improved bending 
machine which will curve composite welded 
members without breaking the welds. 
Another object of the invention is to provide 

a new and improved machine for successfully 
bending or curving either Single piece members 
or composite members. 
Another object of the invention is to provide 

a die type of bending machine having a com 
ined pressing and rolling action into which 
members to be curved can be continuously fed 
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Another object of the invention is to provide 

an arch rib forming machine having the advan 
stages of die forming while also having the pro 
duction advantages of rolling systems. 
More specifically, it is an object of the inven 

tion to provide a bending machine in which the 
part to be curved is completely encompassed and 
gripped over its entire area during its travel 
through the machine. 
Another object of the invention is to provide 

a bending machine which will decrease cost of 
manufacture of composite welded members. 
Another object of the invention is to provide 

a machine of the above mentioned character in 
which the curving action can be readily changed 
or adjusted. 
Another object of the invention is to provide - 

a machine of the above mentioned character 
having a new and improved arrangement of the 
elements, thereof for restricting a member to 
be curved to travel a predetermined path throug 
the machine. . - 
Another object of the invention resides in the 

adjustability of the restriction of travel of the 
member to be curved. 
Other objects of the invention will be appar 

ent from the following detailed description, taken 
in connection with the accompanying drawings, 
in which: 

Figure 1 is a fragmentary, Schematic view of 
a bending machine embodying features of the 
present invention; 

Figure 2 is a plan view of the bending ma 
chine; 

Figure 3 is a vertical cross-sectional view of 
the bending machine, taken along the line 3-3 
of Figure 2; 

Figure 4 is an enlarged, fragmentary Sectional 
view of the bending machine, taken along the 
line 4-4 of Figure 2; 

Figure 5 is a vertical sectional view of the 
bending machine, taken along the line 5-5 of 
Figure 3; 
Figure 6 is a plan view of the bending ma 

chine With certain of the mechanism removed, 
taken substantially along the line 6-6 of Fig 
use 5; 

Figures 7, 8 and 9 are detail views of certain 
parts of the bending machine; and 

- Figures 10, 11, 12 and 13 are detail views of 
certain other parts of the bending machine. 
In the drawings, illustrating a preferred emi 

bodiment of the invention, the bending machine 
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shown comprises, in general, a frame 0, a pair 
of bending forms or template members , 2, 
a pair of flexible bending members or endless 
chains 3, 4, a pair of flexible holding members 
or endless chains 5, 6, and a pair of chain 
restraining or guide plate members f T, 8. The 
template members , 2 are supported on the 
frame 0 in horizontal spaced relation and are 
respectively encircled by the bending chains 3, 
f4 which are horizontally spaced and arranged 
Such that their work piece gripping surfaces, of 
the feed sides thereof, are in opposed relation be 
tween the template members. The holding chains 
5, 6 are in vertical spaced relation such that 

their outer, work piece contacting surfaces are in 
opposed relation between the bending chains 3, 
4. The chains 3, 4, 5, 6 are arranged to en 
compaSS and grip all surfaces of a work piece or 
member 9 to be curved and to travel therewith 
through an arcuate path guided by the template 
members i?, 2. The restraining plates 7, 8 
are vertically Spaced to co-operate with the verti 
cally spaced chains 5, 6 to restrict vertical 
movement of the work piece or member 9. The 
machine has an inlet or feed end 20 and an outlet 
or discharge end 2 for the member 9 to be 
CUrved. - 

For purposes of illustration, the work piece or 
member 9 to be bent or curved by the machine 
is shown as being a nailable building element of 
composite construction and I-section, although 
it is to be understood that the machine is adapted 
to bend members of other sections and construc 
tion. The composite nailable member 9 com 
prises, in general, a channel member 22 to the 
back of which is welded a pair of spaced, parallel 
angle members 23 disposed respectively adjacent 
the flanges of the channel to obtain the I-section. 
The angle members 23 are spaced from the back 
of the channel web to provide nail receiving 
grooves therebetween and in the sides of these 
grooves complementary bends 25 cause nails to be 
bent and clinched against removal. 
The frame 0 of the bending machine com 

prises, in general, a lower frame section or base 
2 and an upper frame section or head 28. Pref 
erably, the frame is supported on a suitable 
mounting 29 to which the frame base 27 may be 
Secured by studs 30 or by any other suitable se 
curing means. The frame base 27 is preferably 
a hollow casting having a bottom wall 3, op 
posite side walls 32, a top wall 33 and a pair of 
Spaced apart internal walls or webs 34. Extend 
ing parallel with the casting side walls 32, the 
Spaced webs 34 extend upwardly from the bottom 
Wall to join with the top wall 33 which is inter 
rupted between the webs 34 providing an elon 
gated opening 35 therein. Below the base top 
Wall 33, the spaced webs 34 form the sides of a 
chamber 36, the webs 34 being inwardly offset 
in the chamber 36 providing upwardly facing 
Seating shoulders 37 therein for supporting mech 
anism hereinafter described. The present frame 
head 28 may comprise an elongated, hollow mem 
ber Supported on the base 27 by four depending 
legs 38 respectively seating on upstanding bosses 
39 cast integral with the base top wall 33. The 
elongated frame head 28 is spaced immediately 
above and extends longitudinally of the opening 
35 in the base top wall 33. 

Preferably, the pair of template members , 
2 respectively rest on the upper, flat supporting 
Surfaces of a pair of mounting or bed plates 40 
which in turn rest on the upper horizontal wall 
33 of the base 27. Screws 41, or other suitable 
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4. 
means may be used to hold the bed plates 40 
securely to the base 27. As shown in Figure 3, 
the bed plates 40 are relatively laterally arranged 
in horizontal spaced relation, extending respec 
tively along opposite side edges of the opening 35 
in the base top wall 33. Also, the bed plates 48 
are arranged, laterally overhanging the chamber 
36 below the base top wall 33. Each of the bed 
plates 40 preferably has a downwardly offset por 
tion or lower step 42 on each of which is supported 
a hardened, wear-resistant slideway member 43 
on which adjacent portions of the chains 3, 4 
slide. The outer or returning portions of the 
chains 3, 4 may slide on hardened, wear-resis 
tant slideway members 44 secured to the upper 
surfaces of the base top wall 33 outwardly of the 
slideway members 43. 
The pair of template members , 2 are prefer 

ably bow-shaped elongated members, the tem 
plate member having a convex template sur 
face. 45 and the template member 2 having a 
Concave template surface 46. As shown, the 
template members , 2 are relatively arranged 
with their template surfaces 45, 46 in opposed, 
lateral Spaced relation, these surfaces being 
parallel and curving in the general direction of 
travel of the member 9 from the inlet 20 to the 
outlet 2 of the machine. A guideway 4 is pro 
vided for the feed chains 3, 4 in each of the 
opposed template surfaces 45, 46 in the form of 
elongated recesses or slots extending longitudi 
nally and co-extensive of the template surfaces. 
Each of the template members ff, 2 may be se 
cuirely held adjacent one end thereof to its sup 
porting bed plate 40 by a screw 50 (see Figure 6). 
The other ends of the template members ?, f2 
are each held respectively to the bed plates 40 
against Swinging movement by a screw 51. The 
template members f, t 2 are preferably made of 
Spring metal of a type and thickness which will 
tend to retain or yieldingly resist change of its 
curvature. To change or adjust the degree of 
curvature of the template members f 1, f2 within 
predetermined limits, each of the template mem 
bers is provided with a plurality of individual ad 
justment members or screws 54. These adjust 
ment Screws 54 are mounted on the frame base 
and arranged so that their ends are in spaced 
abutting relation with the outer convex concave 
Surfaces respectively of the template members. 
The adjustment screws 54 are spaced longitudi 
nally of each of the template members between 
the ends thereof. The template member securing 
Screws 5 extend through apertures 52, elongated 
longitudinally of the template member, to permit 
free adjustment of the degree of curvature of the 
template members by the adjustment screws 54. 
As shown in Figure 6, the driven chain 3 

travels about a pair of horizontally spaced apart 
Sprockets 56 respectively mounted on a pair of 
vertical shafts 57 which may be journaled in 
bearings mounted on the frame base 27. The pair 
of Sprockets 56 are respectively located adjacent 
Opposite ends of the template member , posi 
tioned so that the chain 3 encircles the tem 
plate member traversing the convexly curved 
template surface 43 thereof. Similarly, the other 
chain 4 travels about a pair of horizontally 
Spaced apart sprockets 60 mounted respectively 
On vertical shafts 6 which may be journaled in 
bearings mounted on the frame base 27. These 
Sprockets 60 are located respectively adjacent op 
posite ends of the template member 2 and posi 
tioned SQ that the chain 4 encircles the template 
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member traversing longitudinally, the concave 
template Surface 44 thereof. 
The chain feed members 4, 5 may be alike, 

each comprising a plurality of pairs of laterally 
Spaced links 63 connected together and to ad 
jacent pairs of links by connecting pins 64 (See 
Figures 9, 10 and 11). On each of the pins 64 
between opposite links is a roller 65 to engage 
the template surfaces to reduce friction, these 
rollers 65 engaging in the guideways 47 provided 
therefor in the template surfaces to restrain or 
limit vertical movement of the chains 3, 4. 
Each oppositely disposed pair of links S3 carries 
a gripping or friction pad 66 for engaging the 
outer flanged surfaces of the members 9 to be 
curved, the pads 66 being preferably as close to 
gether as permissible without interference there 
between. These friction pads 66 may be welded 
to outturned flanges 6 of the chain links or may 
be otherwise suitably secured thereto. To in 
crease friction between the pads 66 and the work 
piece or rib members 9, the pads 66 are each 
provided on their outer surfaces with a wedge 
shaped extended portion 68 which may extend 
the length of the pad, this Wedge-shaped por 
tion 68 being provided to wedgingly engage in the 
opening leading into the nailing groove of the 
members 9 (see Figure 4). 
The lower chain 6 of the pair of holding chains 

travels about and between a pair of horizontally 
spaced sprockets to supported in the base cham 
ber 36 between the spaced ribs 34. An elongated 
plate 2 resting flat. On and secured to the shoul 
der seats 3 in the chamber 36 carries a pair of 
vertically extending spaced plates 73 on the outer 
opposite sides of which are bearing casings 14 
in which the shafts of the sprockets are jour 
naled for free rotation. Seating flat on the up 
per edges of the vertical plates 3 is the lower 
chain restraining or supporting plate f7 which 
may be welded or be otherwise secured to the up 
per edges of the plates 3. This Supporting plate 

extends longitudinally of and beneath the up 
per portion of the chain to support the same 
against sagging. The supporting plate 7 pref 
erably has an upper surface of hardened wear 
resistant metal 5. On which the chain 6 slides. 
As is shown more clearly in Figure 3, the chain 
slide plate is positioned between the opposite 
inner opposed edges of the slide plates 43 for 
the chains 3, 4. - 
The upper chain 5 of the vertically spaced pair 

of holding chains travels about and between a 
pair of horizontally spaced, vertical sprockets 
carried by the upper frame or head 28. A hori 
zontal supporting plate 8, secured flat against 
the underside of depending flanges 79 of the head 
23 carries a pair of horizontally spaced, vertical 
plates 82 having bearing casings 8 on opposite 
sides thereof in which the horizontal shafts of 
the sprockets are journaled for free rota 
tion. The plates 8) depend from their common 
Supporting plate 8 in vertical coplanar relation 
respectively with the lower plates 73. Secured 
flat against the lower edges of the upper plates 
8 in overlying relation to the lower plate 7 is 
the upper chain restraining plate 8 having a 
lower surface of hardened wear-resistant metal 
30 for sliding contact with the lower portion of 
the upper chain 5. This wear-resistant plate 8 
overlies and extends longitudinally of the lower 
portion of the chain f 5. Also, the plate 82 ex 
tends in width between the opposed faces of the 
chain gripping pads 66 but is preferably positioned 
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6 
straining plate 8 and the lower restraining plate 
17 co-operate to limit movement of the adjacent 
portions of the chains away from each other. 
The upper chain 5 and the lower chain 6 are 

alike, each comprising a plurality of link mem 
bers 85, a plurality of interconnecting link mem 
bers 86, 8 and gripping pads 88. The gripping 
pads 88 are carried respectively by the link mem 
bers 85 to grip opposite sides of the web of mem 
ber 9, the pads 88 being preferably arranged 
as close together as possible without interference 
therebetween. As shown, the chain linkS 85, 86, 
8 are connected together to provide a universally 
flexible chain adapted when passing between the 
template members , 2 to follow a curved path 
corresponding thereto so that the gripping pads 
will be continuously in engagement with the 
nember 9 during travel of the latter through 
the machine. The upper and lower holding 
chains 5, 6 are frictionally driven by the bend 
ing chains 3, 4 and through the chains 3, 4 
are guided by the template members , 2. As 
is more clearly shown in Figure 4, the upper and 
lower chains 5, 6 are arranged so that the 
side edges thereof are in frictional driving en 
gagement with the gripping pads 88. 

Preferably, the link members 85 are rectangul 
lar shaped metallic blocks, spaced apart suff 
ciently to engage between the teeth of the sprock 
ets. The gripping pads 88 may be secured to the 
outer faces of the link members 85 by Screws or 
by other suitable means, the pads being of a 
width to engage snugly between the flanges of 
the member 9 to be curved. The outer, side 
edges of the pads 88 are preferably rounded, as 
at 89 to facilitate entrance of the pads between 
the flanges of member 9. Intermediate these 
rounded edges 89 of the pads of the lower chain 
A 6, elongated depressions 90 are provided to re 
ceive complementarily the corrugated contour of 
one side of the web of member 9. Comple 
mentary to the other side of the web of member 
9, the gripping faces of the pads 88 of the up 

per chain each have a pair of spaced parallel 
raised bead-like portions 90'. Between the raised 
bead-like portions 90' is a pair of oppositely fac 
ing abutment shoulders 92 for abutinent by the 
inner edges of the angle members 23. The op 
posed faces of the link member 85 and their 
pads 88 are relieved or are longitudinally chan 
neled to receive ends of the interconnecting link 
members 86, 87 which are pivotally connected by 
pins 9 to the links and pads midway between the 
end edges thereof. The outer ends of the link 
members 8 are bifurcated to receive the adja 
cent ends of the link ninenbers 86, the link men 
bers 86, 87 being pivotally connected together by 
pivot pins 93. Thus, it will be seen that in addi 
tion to being flexible so as to travel about their 
sprockets, the chains 5, 6 are also laterally 
flexible to fow the curved path of member 9 
defined by the template members 1, f2. To aid 
the holding chains 5, 6 to follow the curved 
path of travel between the template members , 
f2, the sprockets. 70, 7 of the chains 5, 6 are 
arranged so that their axes of rotation are nor 
mal to the curve, as seen in Figure 2. 
Associated with each of the Sprocket bearing 

cases 74 and 8 adjacent the inlet end 2) of the 
() machine, a chain tightening or adjustment means 

94 may be provided (see Figure 5). These chain 
adjustment devices may be alike, each having a 
support or mounting 85 respectively secured to 
the outer sides of the plates 3 and 89 prefer 

slightly thereabove, as shown. The upper re- is ably by welding them thereto. Each of the sup 
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ports 95 comprises, in general, Spaced upper and 
lower horizontal guideway members 96 joined to 
gether by an end wall 97. In the opposed Sur 
faces of the upper and lower guideway members, 
guideways 98 slidably receive the Sprocket bear 
ing case which is yieldably urged outwardly by 
a helical coil spring 99. A retainer projection 
100 on the sprocket casing retains one end of the 
spring, the other end of which is retained by a 
Similar projection () on the end of a movably 
adjustable abutment member 02. The abut 
ment member 02 is slidably guided in the guide 
Ways 98 and is movable to adjust compression of 
the spring 99 by an adjustment screw 03 which 
is Screw-threaded into the end 97 of the Sup 
port, 85. 
The upper frame or head 28 is made vertically 

adjustable relative to the frame base 2 whereby 
to adjust the position of the upper chain 5, car 
ried by the head 28, with respect to the position 
of the lower chain S. To this end, each of the 
base frame bosses 39 is hollow having therein and 
below its upper end a transverse or horizontal 
Wall 5 to Which is Secured the lower end of a 
stud G6. The stud may be secured to the base 
against turning by a pin 26' extending trans 
Versely through the stud into the base. The 
Studs 6 extend upwardly respectively through 
lower portion of the head legs 38 and have 
threaded upper end portions to receive a tighten 
ing nut and a lock nut 08. Each of the legs 
38 of the frame head 28 is recessed in its lower 
end to freely receive the upper end of a sleeve 09 
Which Surrounds the stud 06 and is press-fitted 
into the hollow bosses 39 of the base. In each of 
these sleeves 39, surrounding the studs is a heli 
cal coil Spring which is under compression 
acting to move the head upwardly along from the 
base. By tightening or loosening the nuts 67, it 
Will be seen that the head may be vertically ad 
justed and that the upper chain f 5 may be moved 
closer to or further away from the lower chain, 
aS desired. 
On each of the vertical shafts of the sprockets 

56 and 60 at the discharge end of the machine is 
Secured a gear 2 to mesh with a suitable speed 
reduction mechanism (not shown) which may be 
driven by any means, such as an electric motor 
(not shown). By Suitable gearing in the speed 
reduction mechanism, or by using separate speed 
reduction mechanism for each of the driven 
chains 3, 4, the surface speeds of the gripping 
pads 66 thereof may be made alike. 
In Operation of the above described bending 

machine, relatively straight members 9 to be 
Culved longitudinally are fed singly into the 
Elachine at the inlet, 20. As one end of the mem. 
ber 9 is inserted in the inlet 28, it is gripped by 
the gripping pads 66 of the bending chains 2, 3 
and by the gripping pads 88 of the upper and 
lower chains 5, 6 and is fed thereby longitudi 
nally through the machine. The Wedge-like 
gripping extensions 68 on the outer faces of the 
pads 66 engage in the openings into the nailing 
grooves of the members 9, thus increasing the 
driving friction between the pads and member 
3. Also, the upper and lower chain pads 88 en 
gage Snugly between the flanges of member 9 
engaging the inner Sides thereof and also engag 
ing complementarily, the opposite sides of the 
Web of member 9. The driven bending chains 
f3, 4 and the holding chains 5, 6 frictionally 
driven thereby move the member 9 longitudi 
nally through the arcuate path defined by the 
template members , 2, the gripping pads 66 
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8 
and 88, gripping and holding member 9 along 
its entire length during Such travel. The grip 
ping pads 66, as they traverse the template sur 
faces, effect a die-like forming action by incre 
ment of bending on the member 9. The upper 
and lower gripping pads 88 of the universally 
flexible upper and lower chains 5, 6, follow the 
In ember 9 as it is being bent to hold the member 
9 against vertical movement, the pads 88 of the 
chains 5, 6 following the curved path of travel 
So as to grip the member throughout its entire 
travel through the machine. Through the fric 
tional drive connection with the bending chains 
f3, 4, the holding chains 5 and 6 passing be 
tween the template members , 2 are guided 
thereby to follow the curved path of travel. 
Friction between the die-feed chains 3, f4 and 
the templates 1, 2 is reduced by the rollers 65, 
carried by the chains. These rollers 65, traveling 
in the guide slots 47 in the template surfaces, also 
limit vertical movement of the chains. As the 
member 9 is continued to be fed through the 
machine it is held throughout its length to the 
desired curvature defined by the template mem 
bers , 2 and discharged at the outlet 2 of the 
machine With the desired longitudinal curvature. 
Breaking of the welds of the member 19, as the 
member 9 is being bent is unlikely to happen be 
cause the member 9 is gradually bent by incre 
ments of bending action through the pads 66 and 
is being held or encompassed thereby and by the 
gripping pads 88 over its entire outer area, during 
Such bending action. It is understood, of course, 
that the gripping pads can be readily replaced by 
other gripping pads when it is desired to bend 
members of cross-sections other than the cross 
Section of member 9. Also, it will be understood 
that the template members can be readily re 
placed by template members of a different curva 
ture, if desired. Since some springback is ex 
perienced in the member 9, varying with the 
Stiffness and other physical characteristics of the 
metal thereof, templates of different curvature 
may be necessary to produce the same degree of 
ultimate curvature in member 9 when changing 
the material of member 9. 
I claim: 
1. In a bending machine for longitudinally 

Curving an elongated member to be moved lon 
gitudinally through a laterally curved path of 
travel located in a plane the combination com 
prising, endless elongated flexible holding means 
positioned and arranged to travel through an 
endless aircurate path normal to said plane and 
to travel in longitudinal holding relation with the 
member to be curved, the elongated flexible 
means having Surfaces engaging the member to 
be curved, restraining means limiting flexing of 
the elongated flexible means, and movable means 
carrying Said flexible holding means in said posi 
tion. 

2. In a bending machine for longitudinally 
curving an elongated member to be moved lon 
gitudinally through a laterally curved path of 
travel located in a plane the combination com 
prising, endless elongated flexible holding means 
positioned and arranged to travel through an 
endless arcuate path normal to said plane and 
to travel in longitudinal holding relation with the 
member to be curved, the elongated flexible 
means having Surfaces engaging the member to 
be curved, restraining means limiting flexing of 
the elongated flexible means in directions trans 
verse to the direction of travel, friction increas 
ing means on the elongated flexible means to 
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engage the member to be curved, and movable 
means carrying said flexible holding means in Said position. 

3. In a bending machine for longitudinally 
curving an elongated member to be moved lon 
gitudinally through an elongated, laterally curv 
ed path of travel located in a first plane the 
combination comprising, endless elongated uni 
vesrally flexible holding means movable longi 
tudinally with the member to be curved along 
the curved path of travel and through an end 
less arcuate path located in a second plane nor 
mal to Said first plane, the universally flexible 
holding means having engaging surfaces to en 
gage the member to be curved, restraining plates 
limiting flexing movement of the universally 
flexible holding means in directions normal to 
the engaging surfaces thereof, and rotatable 
Sprocket means carrying said flexible holding 
means to dispose the same along said path of 
travel. 

4. In a bending machine for longitudinally 
curving an elongated member moved longitudi 
nally through an elongated path of travel curved 
about an axis the combination comprising, chain 
means movable longitudinally with the member 
to be curved and movable through an endless 
arcuate path in a plane parallel to said axis, 
gripping pads carried by the chain means in 
Spaced relation along the outer periphery thereof 
to engage the member to be curved, the chain 
means including link members arranged to pivot 
about axes normal to the periphery of the chain 
means so as to follow the curved path traveled 
by the member to be curved, and means limiting 
flexing of the chains in directions transverse to 
the direction of travel. 

5. In a bending machine for longitudinally 
bending an elongated member the combination 
comprising, template means defining a curved 
path of travel for the member to be curved, end 
less elongated flexible bending means movable 
longitudinally with the member to be curved 
through the curved path of travel in guiding re 
lationship with the template means and movable 
through an endless arcuate path located in a 
plane, and endless elongated flexible holding 
means positioned to move in holding relation 
longitudinally with the member to be curved and 
positioned to move through an endless arcuate 
path located in a plane normal to said first plane, 
and movable means carrying said flexible hold 
ing means in Said position. 

6. In a bending machine for longitudinally 
bending an elongated member the combination 
comprising, template means defining a curved 

... path of travel for the member to be curved, end 
less elongated flexible bending means movable 
longitudinally through an endless arcuate path 
located in a plane and movable longitudinally 
with the member to be curved through the curved 
path of travel in guiding relationship with the 
template means, and endless elongated flexible 
holding means movable through an endless ar 
cuate path located in a plane normal to said 
first piane and positioned to move in holding 
relation longitudinally With the member to be 
curved in guiding relationship with the template 
means, and thereby being constrained to follow 
said path of travel, and Sprocket means carry 
ing said flexible holding means in Said position. 

7. In a bending machine for longitudinally 
bending an elongated member the combination 
comprising, template means defining a curved 
path of travel for the member to be curved, elon 

40, 

0 

15 

20 

25. 

30. 

35 

45 

50. 

55 

60 

65 

70 

75 

10 
gated flexible bending means movable longitudi 
nally with the member to be curved through the 
curved path of travel in guiding relationship 
with the template means, and elongated flexible 
holding means movable in holding relation lon 
gitudinally with the member to be curved said 
elongated holding means being engaged and 
driven by the elongated flexible bending means, 
and thereby being constrained to follow said 
path of travel, and rotatable sprocket means 
carrying said flexible holding means adjacent 
said bending means. 

8. In a bending machine for longitudinally 
curving an elongated member, template means 
including a pair of Spaced opposed curved sur 
faces defining a path of travel for the member 
to be curved, a pair of elongated flexible bend 
ing members movable longitudinally through the 
path of travel in guiding relationship respectively 
with the pair of opposed curved surfaces of the 
template means, the pair of elongated flexible 
bending members being spaced apart to engage 
therebetween the member to be curved, and a 
pair of elongated flexible holding members to 
engage and move with the member to be curved 
through the path of travel, the pair of elongated 
flexible holding members extending laterally be 
tween and in frictional driving engagement with 
the pair of elongated flexible bending members, 
and being constrained by such bending members 
to follow said path of travel, and spaced rotat 
able sprocket means carrying said flexible hold 
ing means adjacent said bending members. 

9. In a bending machine for longitudinally 
curving an elongated member the combination 
comprising, a pair of template members having 
opposed curved Surfaces in opposed spaced rela 
tion, the pair of template members being ar 
ranged for longitudinal travel therebetween of 
the elongated member to be curved, an endless 

- 2nding member encircling one of the tem 
plate members and being flexible to follow the 
template surface thereof, a second endless chain 
bending member encircling the other of the tem 
plate members and being flexible to follow the 
template surface thereof, the first and second 
endless chains between the template members 
being spaced apart to engage the member to be 
curved therebetween and travel therewith be 
tween and in guiding relationship with the tem 
plate surfaces, a pair of endless chain holding 
members having opposed outer surfaces spaced 
apart between the pair of endless chain bending 
members, the pair of endless chain holding mem 
bers being arranged to engage the member there 
between and move therewith between the pair of 
template members, and a pair of restraining 
plates disposed respectively outwardly of the pair 
of endless chain holding members passing be 
tWeen the pair of template members. 

10. In a machine having a flexible elongated 
feed member to engage laterally With and move 
an elongated member to be curved longitudinally 
along a path of travel the combination compris 
ing, Supporting means, a curved Spring template 
member Supported by the Supporting means to 
guide the flexible feed member through a corre 
sponding curved path of travel, the Spring ten 
plate member having a free end, means holding 
the other end of the spring template member 
against movement to the Supporting means, abut 
ment means Spaced longitudinally of the Spring 
template member from the Said other end thereof 
in engagement With the Spring template member, 
and adjustment means acting on the spring tem 
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plate member intermediate the said other end 
thereof and the said abutment means determin 
ing the curvature of the spring template member. 

11. In a machine for longitudinally bending an 
elongated member, the combination comprising 5 o an elongated member, the combination compris 

ing stationary curvilinear means defining a bending mechanism including flexible means 
constrained to follow a curved path of travel and 
engageable with said elongated member to move 
in a first plane with said elongated member 
through said path, and holding mechanism in 
cluding flexible means constructed and arranged 
to move in a second plane normal to said first 
plane With said elongated member in holding en 
gagement therewith for maintaining the mem 
ber in Said path of travel. 

12. In a machine for longitudinally bending 
an elongated member, the combination compris 
ing driven movable bending means constrained 
to follow a curved path of travel and engage 
able With said elongated member to move in a 
first plane with Said elongated member through 
Said path, driving means for said bending means, 
holding means operably associated with said 
driven bending means and movable in a second 
plane normal to said first plane and movable 
With said elongated member in holding engage 
ment therewith for mantaining the member in 
Said path of travel, and carrying means for said 
holding means, said carrying means disposing 
Said holding means in position for said holding 
engagement. 

13. In a machine for longitudinally bending an 
elongated member, the combination comprising 
movable bending means constrained to follow 
an arcuate path of travel in a first plane and 
engageable with said member to move therewith 
through Said path, the transverse boundaries of 
Said path of travel lying in parallel planes, hold 
ing means constructed and arranged to move in 
a second plane normal to said first plane with 
Said member in a holding engagement therewith, 
Said holding means engaging said members sub 
stantially in said parallel planes for maintaining 
the member in said path of travel, and carry 
ing means for said holding means. 

14. In a machine for longitudinally bending an 
elongated member, the combination comprising 
Stationary curvilinear means defining a curved 
path of travel for the member to be bent, driven 
bending means maintained in guiding relation 
With Said curvilinear means and being engage 
able with said member to move therewith 
through Said path of travel, driving means for 
Said bending means, holding means operably 
asSociated with Said bending means, said hold- it's . . . ing means being constrained by said bending Nube 
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means to follow said path of travel and being 
movable in holding engagement with Said mem 
ber for maintaining it in Said path of travel, 
and carrying means for said holding means. 

15. In a machine for longitudinally bending 

curved path of travel for the member to be bent, 
driven bending means maintained in guiding 
relation with said curvilinear means and being 
engageable with Said member to move therewith 
through said path of travel, the transverse 
boundaries of said path of travel lying in parallel 
planes, holding means operably associated with 
Said bending means, said holding means being 
Constrained by said bending means to follow said 
path of travel and engaging said member sub 
Stantially in Said planes for maintaining the 
member in Said path of travel, and carrying 
means for Said holding means, said carrying 
means disposing Said holding means in position 
for said holding engagement. 

16. In a bending machine for longitudinally 
curving an elongated member moved through an 
elongated, laterally curved path of travel in a 
first plane, said path being curved about an 

30 

axis normal to Said first plane, the combination 
comprising, endless elongated holding means 
including a plurality of universally pivoted to 
gether engaging members having surfaces to en 
gage the member to be curved, the engaging 
members being movable with the member to be 
Curved in holding relationship therewith along 

35 
the curved path of travel, means limiting rela 
tive pivotal movement between the engaging 
members in directions transverse to the path of 
travel, and rotatable sprocket means carrying 
the endless holding means to dispose the same 
along Said path of travel and for movement in a 
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plane normal to said first plane. 
. . . . . . . RALPH. N. THOMPSON. 
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