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UNITED STATES PATENT oFFICE 
2,474,276 

APPARATUS FOR MAKING SNUOUS BENDS 
N LONG WORKPIECES 

Arthur W. Payne, Detroit, Mich, assignor to 
Bundy Tubing Company, Detroit, Mich., a cor 
poration of Michigan 

Application May 8, 1947, Serial No. 746,706 
(C1. 53-40) 11 Claims. 

1. 
This invention relates to an apparatus for 

forming long work pieces, such as a tube, into 
coils of serpentine shape having a series of re 
verse bends. 
When an elongated piece of stock, Such as a 

tube, is formed into a serpentine coil by the Suc 
cessive making of reverse bends therein, a 
problem is immediately encountered in the han 
dling of the work. In some operations Some of 
the stock is required to be swung through the 
angle of the bend relative to other portions of 
the stock and since the stock, in its initial form 
is quite long, it is usually the practice to Swing 
the formed portions of the coil relative to the 
straight run of stock. As the coil builds up in 
size, this manipulation of the coil becomes in 
creasingly difficult. Some rather involved me 
chanical devices have been made to perform this 
work. 
One of the objects of the present invention is 

to provide an apparatus for making serpentine 
coils of a simplified nature wherein a minimum 
of manipulating movements of the Stock is re 
quired during the bending operations. To this 
end, the invention aims to provide an apparatus 
wherein two reverse bends are simultaneously 
made and wherein the formed portions of the coil 
remain substantially at rest during the bending 
operations with the stock moving substantially 
only lengthwise in order to provide the necessary 
length of tube required to form the runs and 
bends of the coil. 
Other objects will become apparent as the foll 

lowing detailed description is considered in con 
junction with the accompanying drawings where 
in One apparatus for carrying out the invention 
is disclosed: 

Fig. 1 is a general side elevational view of an 
apparatus constructed in accordance with the 
invention showing several positions of an op 
erating part in dotted lines. 

Fig. 2 is a top plan view showing the support 
or table and some of the operating parts. 

Fig. 3 is a sectional view taken substantially on 
line 3-3 of Fig. 1 showing a clamp and bending 
arbor. 

Fig. 4 is a sectional view taken substantially 
On line 4-4 of Fig. 1 showing the yieldable 
Inounting of a bending arbor. 

Fig. 5 is a small diagrammatic view illustrating 
the arrangement of the apparatus. 

Fig. 6 is a view illustrating a modified form 
of arbor. 

Fig. 7 is an end view of the modified form of 
arbOr; 
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2 
The apparatus advantageously comprises a 

Suitable Support or table having a top portion 
and Supporting legs 2, while other work support 
ing elements, as indicated at 3, may project from 
the table any requisite length for carrying the 
elongated stock, such as the tube, illustrated at T. 
Mounted on the support is a post or anchoring 

member 7. Adjacent the post 7, and positioned 
above the same is a cam element 8 provided with 
an inclined or cammed surface 9 while an ad 
justable stop 10 is also located on the table ad 
jacent the post 7. A fixed arbor 2 is mounted on 
the Support in a position spaced from the post 7 
distances in two directions depending upon the 
Size of coil made. A supplemental support 3 is 
provided and it may be adjacent the arbor 2 as 
shown. 
Mounted on the table is a swinging arm 5, and 

this arm is mounted to swing about a pivot on an 
axis fixed relative to the arbor 2. The pivotal 
mounting for the arm 5 is illustrated at 6, the 
same being in the form of a stub shaft in a bear 
ing 7. This shaft extends through the bearing, 
and on its end opposite the arm ? 5, is a counter 
Weighted arm 8 for balancing purposes. In the 
normal rest position, the arm 5 may be supported 
by an adjustable stop 20. In a simple mechanism 
the arm 5 may be manipulated by hand and for 
this purpose it is provided with a handle 2 con 
nected thereto by an arm. 22. 
The arm fs carries a bending arbor 25, and this 

arbor is slidably mounted in the arm. To this 
end, there is a slide block 26 slidably mounted in 
an aperture 27 in the arm for which purpose the 
block comprises a plate portion 26a attached to 
the portion 26, as by screws 28 so that the two 
portions overlap opposite sides of the arm and 
the block is thus retained in position. As shown 
in Fig. 4, the arbor 25 has a stud3f which extends 
through the block 26-26a and is provided on its 
Opposite end with a roller 32. The stud 3' also 
holds a plate 30 in pivotally mounted position on 
the block. 
A Spring structure, which may embody one or 

more coil Springs 35, has one end mounted in 
a recess 36 in the arm while its other end acts 
upon the block 26 to urge it to the right as Figs. 
1 and 4 are viewed, normally against an adjust 
able stop 37. 
The plate 30 carries a clamp structure for 

clamping the stock. This clamp structure, as 
shown in Figs. 1 and 3, includes a fixed clamp 
ing block 40 positioned immediately adjacent the 
arbor 25, but in advance thereof, and a movable 
clamping block 4 slidably mounted in a guide 
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42 and which is arranged to be acted upon by a 
can or eccentric 43 provided with an operating 
handle 44. w 
The apparatus may be employed to bend a 

single piece of stock or it may be used to bend a 
plurality of pieces of stock fed to the machine 
simultaneously. As illustrated in Figs. 2 and 
3, two pieces of stock in the form of tube are dis 
posed in the machine. There is a tall piece 4 
in the form of a long rod or bar which is at 
tached to the plate 26 and it extends from the 
machine in the direction from which the stock 
is supplied and is guided by devices, Such as 
rollers 48 and 49, in the support 3. As shown 
in Fig. 5, the support 3 is removed quite a dis 
tance from the work table. This bar, as will 
presently be seen, maintains the position of the 
plate 26 and takes the load off the stock during 
the swinging action of the arm 5. 
The arbors i 2, and 25 are shown with smooth 

surfaces. However, grooved arbors may be used 
as shown in Figs. 6 and 7. The modified arbor 
50 is shown for use with two pieces of stock, and 
is fashioned with a groove 5 and a groove 52. 
The side portions of the grooves are cut away at 
one or more points thus providing flats 53. The 
flattened off portion does not extend inwardly 
beyond the bottom of the grooves but merely 
removes the side portions thereof and this per 
mits removal of the formed tube as will presently 
be seen. 
In the operation of the machine, the several 

parts are normally in the full-line position shown 
in Fig. 1. At this time, the stock T. may be ad 
vanced into the machine. It is threaded be 
tween the clamp elements 40 and 4, passed over 
the arbor 25, under the arbor 2, and beyond 
the post T. To make the first bend at 2), around 
the post 7, the operator may merely bend the 
stock around the post by hand and may then 
place the end of the stock over the supplementary 
support 3 so that the stock is now held Securely 
in position. The post T is of a size as to provide 
a bend which may be identical to bends formed 
by the mandrels. Making sure that the bend 
y is snug against the post 7, the stock is now 
clamped by manipulation of the cam 43. With 
the stock thus located and clamped in the ma 
chine, the handle is grasped and the arm 5 is 
swung on its pivot 6 in a counter-clockwise di 
rection as Fig. 1 is viewed. 
The resultant action is that of making two 

bends simultaneously. As the arm 5 is so rocked 
on its axis the stock is bent around the arbor 
2 as indicated. Also the stock is bent around 

the arbor 25 as indicated. Inasmuch as the 
stock is clamped in position so that there is no 
lengthwise movement or feeding action of the 
stock during the bending operation, the length 
of the stock between the center of the arbor 2 
and the center of the arbor 25 must be such 
as to accommodate the length of stock required 
in two bends and two runs. By that We mean 
two of the bends y in the serpentine form with 
two adjacent runs ac (Fig. 1). 
The operation of forming a bend around the 

arbor 2 is easily understood as the stock is 
merely wrapped around the same. As the arm 
i5 is swung on its axis, any fixed part of the 
arm swings on a true radius about the axis of 
the pivotal mounting 6. The curve 2 represents 
this function; the curve 2 is an arc around the 
pivot 6 on the radius of the center of the arbor 
25 when the arm 5 and arbor 25 are in the 
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4. 
ever, as the swinging progresses through the 
dotted line positions shown, the position of the 
arbor 25 and clamp must change due to the fact 
that some of the lineal extent of the tube be 
tween the arbor 2 and the clamp 40-4 is 
taken up in the bends. Accordingly, as the bend 
ing operation progresses, the block 26 is shifted 
in the slot 2 against the action of the spring 35 
as some of the stock is taken up in the Wrapping 
action. Accordingly, the arbor 25 and the clamp 
describe a form of involute curve 2'. This may 
be a compound involute curve generated by Wrap 
ping the stock about the two arbors 2 and 25. 
The action keeps the stock taut. The plate 30 
rocks on the axis or stud 3 of the arbor 25 in 
this action with the result that the clamp stays 
in line with the length of the stock which is 
clamped thereby. 
As the arm 5 reaches the extreme position as 

shown to the left, as Fig. 1 is viewed, the two 
bends around the arbor 2 and the arbor 25 

. . are completed and it is now necessary to remove 
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the bends from the arbors. This is accomplished 
by pushing the arm in a downward direction at 
which time the roller 32 engages the inclined 
surface 9. This pushes the block 26 relative to 
the arm 5 against the action of the spring 35 
toward the arbor 2 to thereby shorten the center 
to center distance between the arbors So that 
the two bends may be slipped off the arbors. 
This is the purpose for providing the flats 53 
on the modified arbor structures, shown in Figs. 
5 and 6. The clamp is now released, the bends 
slipped off the arbors, and the coil dropped down 
wardly so that the bend, which has just been 
formed about the arbor 25, may be placed over 
the post 7 and the run of tube immediately under 
the post hooked over the supplemental Support 
3. The arm is now swung clockwise to the full 

line position shown in Fig. 1, the stock again 
placed between the clamps, under the arbor 2 
and over the arbor 25 and after the clamp has 
been applied the arm is SWung counter-clockwise 
again to make two more bends. This completes 
one full cycle, and it will be seen how the formed 
serpentine coil groWS downwardly, as indicated 
by the dotted lines shown in Fig. i. As will be appreciated by considering Fig. 1, 
the long length of stock is elevated from its Sup 
port and has imparted thereto a swinging action 
as the arm 5 is oscillated. In this action, the 
plate 30 and the clamp oscillate about the axis 
of the stud 3 and some forces must be over 
come. This is the purpose of the bar or rod 4. 
which is attached to the plate 30. This bar, as 
shown in Fig. 5, is of considerable length and 
the stock and bar move together in this action. 
The bar takes whatever load there is in connec 
tion with the swinging of the plate 30 and the 
clamp, thus relieving the long length of stock of 
these forces. 
The post 7, as will be appreciated, performs 

no bending function in the operation of the ma 
chine other than the first bend which is manual 

s ly made as above described, but is used as a cont 

70 

venient anchor. In other words, the stock must 
bt anchored on the down stream side of the ar 
bor 2 and since, after the first operation, a bend 
is available for anchoring purposes, such bend is 
merely placed over the post with the imme 
diate underlying run disposed on the supplemen 
tal support 3. This anchors the tube and pre 
vents movement of the tube under the action of 
the spring 35. The center to center distance be 

rest or starting position shown in Fig. 1. How- 75 tween the arbor 2 and the arbor 25, as above 
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mentioned, is progressively diminished during the 
bending operation as determined by the take-up 
in the stock incident to the stock being wrapped 
about the arbors. To provide a nicety of action, 
the axis of the pivotal mounting 6 must be so 
located that all portions of the involute curve 2' 
lies within the arcuate curve 2, except in the full 
line position shown in Fig. 1 where the two curves 
may intersect. One factor in the location of the 
axis of the mounting f6 is the radius of the bends 
formed. Inasmuch as the stock is supplied to 
the apparatus, from the right hand side as Fig. 1 
is viewed, the anchoring post 7 may be consid 
ered as being downstream from the fixed arbor 
2 and the clamp 40-4 may be considered ap 
plicable to the stock upstream from the arbor 25. 
Such terminology is used in the claims appended 
hereto. 
I claim: 
1. An apparatus for shaping stock of elongated 

form, Such as tube, into coils of serpentine form 
having a succession of reverse bends, comprising 
a fixed arbor, a movable member mounted to 
move about the fixed arbor, a yieldably mount 
ed arbor on Said member, means for anchor 
ing the stock on One side of the fixed arbor, 
a clamp on said member for clamping the 
stock on the side of the yieldably mounted arbor 
opposite the fixed arbor, said clamp being yield 
ably mounted for yieldable shift in unison with 
the yieldably mounted arbor, and means for mov 
ing said member about the fixed arbor to bend 
the stock around the said two arbors with the 
arbor on the said member and the clamp shift 
ing yieldably on the member to accommodate the 
take-up in the Stock incident to the Wrapping of 
the stock around the arbors. 

2. An apparatus for shaping stock of elongated 
form, such as tube, into coils of Serpentine form 
having a succession of reverse bends, compris 
ing a fixed arbor, a swinging member, a pivot for 
the Swinging member, an arbor on the Swinging 
member, a clamp on the swinging member, means 
yieldably mounting the second mentioned arbor 
and the clamp on the swinging member, means 
for anchoring the stock on one side of the fixed 
arbor, said clamp being applicable to the stock 
On the side of the second mentioned arbor which 
is opposite that of the fixed arbor, and means for 
Swinging the member on its pivot to bend the 
Stock about both the said arbors. 

3. An apparatus for shaping stock of elongated 
form, Such as tube, into coils of serpentine form 
having a succession of reverse bends, compris 
ing a fixed arbor, a swinging member, a pivot 
for the Swinging member, an arbor on the swing 
ing member, a clamp on the swinging member, 
means yieldably mounting the second mentioned 
arbor and the clamp on the swinging member, 
means for anchoring the stock on one side of the 
fixed arbor, said clamp being applicable to the 
stock On the side of the second mentioned arbor 
which is opposite that of the fixed arbor, and 
means for Swinging the member on its pivot to 
bend the stock about both the said arbors, the 
pivot for said Swinging member being so located 
relative to the axis of the fixed arbor that the 
take-up in the stock, as it is formed about the 
arbors, shifts the yieldable arbor and clamp on 
said swinging member. 

4. An apparatus for shaping stock of elongated 
form, such as tube, two coils of serpentine form 
having a succession of reverse bends, compris 
ing a fixed arbor, a swinging member, a pivot for 
the Swinging member, an arbor on the Swing 

ing member, a clamp on the swinging member, 
means yieldably mounting the second mentioned 
arbor and the clamp on the swinging member, 
means for anchoring the stock on one side of the 
fixed arbor, said clamp being applicable to the 
stock on the side of the second mentioned ar 
bor which is opposite that of the fixed arbor, and 
means for Swinging the member on its pivot to 
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bend the stock about both the said arbors, the 
pivot for said swinging member being so located 
relative to the axis of the fixed arbor that the 
take-up in the stock, as it is formed about the 
arbors, shifts the yieldable arbor and clamp on 
said swinging member in a form of involute curve, 
all portions of which lie within a true arc de 
Scribed by a point on said member which is con 
centric with the center of the yieldably mounted 
arbor before movement of the said member. 

5. An apparatus for shaping stock of elongated 
form, Such as tube, into coils of serpentine form 
having a succession of reverse bends, comprising 
a fixed arbor, an arm pivotally mounted on an 
axis adjacent the arbor, a support slidably and 
rockably carried by the arm, yieldable means act 
ing upon the support, an arbor carried by 
Said Support, a clamp carried by said sup 
port, said arbors adapted to have a substan 
tially straight run of stock positioned adja 
cent and Substantially tangent thereto, means 
for anchoring the stock on one side of the 
fixed arbor, the clamp being applicable to 
the stock adjacent the arbor on said support 
and on the side thereof opposite from the fixed 
arbor, means for swinging said arm about its 
pivot to cause the stock to be bent about both 
of Said arbors, said yieldable means affording 
movement of the Support on said arm to accom 
modate for the take up of stock as the same is 
Wrapped around the arbors, said support rock 
ing on its mounting whereby the clamp remains 
in Substantial alignment with the stock held 
thereby. 

6. An apparatus for shaping stock of elongated 
form, such as tube, into coils of serpentine form 
having a Succession of reverse bends, comprising 
a fixed arbor, an arm pivotally mounted on an 
axis adjacent the arbor, a support slidably car 
ried by the arm, yieldable means acting upon the 
Support, an arbor carried by said support, a clamp 
carried by Said support, said arbors adapted to 
have a Substantially straight run of stock posi 
tioned adjacent and substantially tangent there 
to, means for anchoring the stock on one side 
of the fixed arbor, the clamp being applicable 
to the stock adjacent the arbor on said support 
and On the side thereof opposite from the fixed 
arbor, means for Swinging said arm about its 
pivot to cause the stock to be bent about both of 
Said arbors, Said yieldable means affording move 
ment of the Support On Said arm to accommodate 
for the take up of stock as the same is wrapped 
around the arbors, said clamp being rockable 
Whereby the clamp remains in substantial align 
ment with the stock held thereby. 

7. An apparatus for shaping stock of elongated 
form, such as tube, into coils of serpentine form 
having a Succession of reverse bends, comprising 
a fixed arbor, an arm pivotally mounted on an 
axis adjacent the arbor, a Support slidably car 
ried by the arm, yieldable means acting upon 
the Support, an arbor carried by said support, 
a clamp carried by said support, said arbors 
adapted to have a substantially straight run of 
Stock positioned adjacent and substantially tan 

75 gent thereto, means for anchoring the stock on 
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One side of the fixed arbor, the clamp being ap 
plicable to the stock adjacent the arbor on sails 
Support and on the side thereof opposite from 
the fixed arbor, means for Swinging said arm 
about its pivot to cause the stock to be bent 
about both of Said arbors, said yieldable means 
affording movement of the support on said arm 
to accommodate for the take up of stock as the 
same is Wrapped around the arbors, said clamp 
being rockable whereby the clamp remains in 
substantial alignment with the stock held there 
by, the pivotal mounting of Said arm being So 
disposed relative to the fixed arbor that the 

O 

take up in the tube causes the arbor on the arm . 
to describe a form of involute curve Substantially 
all portions of which are within a true arc de 
scribed on the radius of the arbor on the arm 
prior to the Swinging movement of the arm. 

8. An apparatus for shaping stock of elongated 
form, such as tube, into coils of Serpentine form 
having a succession of reverse bends, comprising 
a fixed arbor, an arm, means pivotally mounting 
the arm adjacent the fixed arbor, an arbor On 
the arm, a clamp on the arm, means yieldably 
mounting the arbor and clamp for shift of the 
same relative to the arm, said arbors arranged 
so that a substantially straight piece of stock 
may be placed adjacent the Same, means for an 
choring the stock downstream from the fixed 
arbor, the clamp being applicable to the stock 
upstream from the yieldable arbor, means for 
swinging the arm about its pivot to cause the 
stock to be wrapped about the two arbors with 
the yieldable means providing for shift of the 
arbor on the arm to accommodate for the take 
up of the stock as the same is wrapped around 
the arbors, and means active upon the arbor on 
the arm substantially at the end of the Swinging 
movement to shift the same toward the fixed 
arbor to thereby loosen the arbors in the bends 
for removal of the bent portions therefrom. 

9. An apparatus for shaping stock of elongated 
form, such as tube, into coils of serpentine form 
having a succession of reverse bends, comprising 
a fixed arbor, an arm, means pivotally mounting 
the arm adjacent the fixed arbor, a stop upon 
which the arm may rest, a support slidably and 
rotatably mounted on the arm, yieldable means 
for yieldably resisting sliding movement of the 
support, an arbor carried by the support, a clamp 
carried by the support, the two arbors being So 
related that a substantially straight length of 
stock may be positioned adjacent the same with 
the arbors on opposite sides thereof, means for 
anchoring the stock downstream from the fixed 
arbor, the clamp being applicable to the stock 
upstream from the arbor on the arm, means f( 
swinging the arm to cause the stock to be bent 
about the two arbors with the support shifting 
against the yieldable means to accommodate for 
the take up of stock as it is bent about the arbors, 
and means active upon the support substantially 
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at the end of the swinging movement of the arm 
to shift the support on the arm relative to the 
fixed arbor to thereby loosen the formed bends 
on the arbors so that the same may be removed 
therefrom. 

65 
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10. An apparatus for shaping stock of elongated 

form, such as tube, into coils of serpentine form 
having a Succession of reverse bends, comprising 
a fixed arbor, an arm, means pivotally mounting 
the arm adjacent the fixed arbor, a stop upon 
which the arm may rest, a support slidably and 
rotatably mounted on the arm, yieldable means 
for yieldably resisting sliding movement of the 
Support, an arbor carried by the support, a clamp 
carried bt the support, the two arbors, being SO 
related that a Substantially straight length of 
stock may be positioned adjacent the same with 
the arbors on opposite sides thereof, means for 
anchoring the stock downstream from the fixed 
arbor, the clamp being applicable to the stock 
upstream from the arbor on the arm, means for 
Swinging the arm to cause the stock to be bent 
about the two arbors with the support shifting 
against the yieldable means to accommodate for 
the take-up of stock as it is bent about the arbors, 
a projection on the Support, and an inclined sur 
face engageable by the projection substantially 
at the end of the Swinging movement of the arm 
to shift the support on the arm toward the fixed 
arbor to thereby loosen the formed bends on the 
arbors for removal of the same therefrom. 

11. An apparatus for shaping stock of elongated 
form, such as tube, into coils of Serpentine form 
having a succession of reverse bends, compris 
ing a fixed arbor, a pivotally mounted arm hav 
ing its pivot adjacent the fixed arbor, an arbor 
and clamp unit slidably mounted on the arm, 
yieldable means acting upon the unit, a stop for 
determining the rest position of the arm, said 
arbors being so related that a Substantially 
straight piece of stock may be positioned adja 
cent the arbors with the arbors on opposite sides 
of the stock, means for anchoring the stock 
downstream from the fixed arbor, said clamp 
being applicable to the stock upstream from the 
arbor on the arm, means for Swinging the arm 
about its pivot to bend the stock about both ar 
bors, the yielding means serving for movement 
of the arbor and clamp unit on the arm to ac 
commodate the take-up of stock as the same is 
formed about the arbors, whereby said unit moves 
in a path having a form of an involute curve, and 
means for shifting the arbor and clamp unit Sub 
stantially at the end of the movement of the 
arm for loosening the bends on the arbors where 
by the same may be removed therefrom. 

ARTHUR, W. PAYNE. 
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