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Bundy Tubing Company, Detroit, Mich., a cor 
poration of Michigan 

Application August 1, 1946, Serial No. 687,668 

(Cl. 153-—46) . 21 Claims. 

This invention relates to the fashioning of long 
lengths of material into coils and particularly 
coils of serpentine form. ’ 
The invention is especially directed to the fash 

ioning or bending of tube or pipe into coils of 
serpentine form such as may be used in various 
kinds of heat transfer devices. For example, 
such coils may be used in the refrigeration in 
dustry for condensers or evaporators. The in 
vention is, of course, applicable to the bending 
of any length of material such as rods or wire 
or the like into coils of serpentine form, but 
insofar as it is now known, the invention has its 
greatest utility in- the art of bending tubing. 
Accordingly, for convenience, the invention will 
be disclosed and shown with reference to the 
bending of tubing. 

It will be appreciated that in a coil of serpen 
tine form, alternate bends are reversed, or in 
other words are in opposite directions. If one 
could imagine one's self progressing along the 
length of the tube, a bend would be encountered 
to the left; the next bend encountered would 
be to the right, and so on. The side of the tube 
which is on the outside of one bend is on the» 
inside of the next succeeding bend. This situa 
tion has made the procedure of fashioning ser 
pentine coils a rather slow one requiring an 
excess amount of labor, particularly where a coil 
is made which has quite a large number of bends 
therein. Since the tubing to be worked into ser 
pentine form is relatively long, it follows that in 
making a bend it is not feasible to swing the long 
length of tubing about a forming instrumentality 
and, accordingly, the coil itself is swung or oscil 
lated about the instrumentality as it is being 
produced. Since alternate bends must be made 
in opposite directions, it has heretofore been 
necessary to rotate the tube on its axis substan 
tially 180° each time a bend is made following 
the ?rst bends This requires the turning of the 
formed coil with the tube. In other words, the 
coil has to be swung through 180° to reverse its 
position each time a bend is made. This has re 
quired the hand labor of an operator positioned 
so as to be able to grasp the coil and reverse 
its position for each bend. .As a result the fash 
ioning process is slow and the labor cost factor is 
high. The reversing of the coil for each bend 
becomes progressively more dif?cult as the coil 
is formed. This depends, of course, upon how 

- large the coil is from the standpoint of the length 
of the runs and from the standpoint of the num 
ber of bends made; the larger the coil, the more 
di?i'cult the procedure. 
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The present invention aims to provide an ap 

paratus for bending tubing into serpentine coil 
form without requiring the reversal of position 
of the coil each time a bend is made. In carrying 
out the invention a particular bending head 
mechanism is provided of novel form in conjunc 
tion with means for advancing the tubing in step 
by step manner as required and means for oper 
ating the mechanism. The apparatus can be set 
up for an automatic operation. 
The above object vis the general overall objecé 

tive, but other objects and advantages will be ap 
preciated as the following detailed description 
is considered in conjunction with the accompany 
ing drawings: ‘ 

Fig. 1 is a view illustrating an exemplary ser 
pentine coil of tube. ‘ 

Fig. 2 is a plan view of an apparatus for carry 
.ing out the invention. 

Fig. 3 is an enlarged general view of the appa 
ratus showing parts in section substantially on 
line 3-3 of Fig. 2. I I 

Fig. 4 is a view of the driving mechanism look 
ing substantially on line 4-4 of Fig. 3. 

Fig. 5 is a sectional view showing the bending 
rolls and taken substantially on line 5-5 of 
Fig. 3. ‘ ’ 

Fig. 6 is a sectional view showing a part of the 
bending head and a clamp arrangement and 
taken substantially on line 6-—6 of Fig. 3. 

Fig. 6a is a sectional view taken substantially 
on line Biz-6a of Fig. 3 showing the clamp struc 
ture. 

Fig. 7 is an enlarged plan view illustrating the 
driving mechanism for advancing the tube. 

Fig. 8 is a view of the driving mechanism for 
advancing the tube partly in side elevation look 
ing from the lower side of Fig. 7 and with some ‘ 
parts, shown in section. 

Figs. 9 to 14 inclusive are views of a diagram 
matic nature illustrating several progressive po 
sitions of the bending mechanism. 

Fig‘. 9 shows an initial or at rest position. 
Fig. 10 shows-a position substantially at the 

start of bending. ' 
Fig. 11 is a view showing a position substan 

tially at the-end of a bending operation. 
Fig. 12 shows a position in the return of the 

mechanism to the starting position. 
Fig. 13 shows a further progressive position 

in the return movement. 
Fig. 14 shows the bending mechanism fully re 

turned to starting position with the tube being 
advanced. . 

Fig. 15 is a view similar toFig. 11 but shows 
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the ?nal position of the bending mechanism in 
forming a bend reverse to that shown in Figs. 
9 to 14 inclusive. 
An exemplary serpentine coil is generally indi 

cated at I and it comprises a single length of tub 
ing having a plurality of runs 2 with bends 3 at 
one end or side of the coil and reverse bends 4 at 
the other end or side. As indicated, the ends of 
the tube at 5 and 6, lie in the same plane as the 
outside surfaces of the bends 4. It is to be appre 
ciated, however, that the ends 5 and 8 may, if 
desired, be displaced from alignment with the 
bends 4; that one end of the tube may be adja 
cent the bends 4 while the other may be adja 
cent the bends 3; that coils may be made with 
any desired number of runs and bends therein. 
The tubing from which the coil is made is gener 
ally indicated at T in Fig. 2. 
The apparatus comprises generally, as illus 

trated in Fig. 2, a suitable table II) which may be 
circular in form with the bending mechanism 
as generally illustrated at H located more or less 
centrally thereof and a driving unit for advanc 
ing the tube is generally illustrated at i2, the 
support for which includes a frame l3 suitably 
secured to the table Ill. The structure of the 
bending mechanism or head, as shown in Figs. 
3 and 5, comprises a supporting bearing member 
or bracket |5 ?xedly secured upon a support H5 
in which a power shaft I1 is journalled. The 
power shaft has on its upper end, a head l8 
which may rest upon the top of the bracket l5. 
This head carries two studs or pintles l9 and 
journalled upon the pintles are grooved forming 
rollers 28 and 2|.‘ As indicated in Fig. 5, the 
parts are so proportioned, having reference to the 
center to center distance between the pintles, 
the diameter of the forming rollers and the 
grooves therein, that the tube T may freely enter 
the same with some lateral clearance. Concen 
tric with the pintles are bearings 20a and 2|a. 
These in fact, may be enlarged integral parts of 
the pintles. ‘ 

The rollers 28 and 2| are positioned with re 
spect to the top of the table so that a tube may 
be passed between the rollers and the head I8 is 
arranged to be oscillated on the axis of the shaft 
H. The means for oscillating the shaft is indi 
cated in Figs. 3 and 4 and resides in a gear'23 
on the shaft and a rack 24 reciprocable in a 
guide 25. There is a suitable lower supporting 
structure including a plate 26 in which the lower 
end of the shaft may be journalled and mounted 
upon this support are guides 21 in which is 
mounted for reciprocation a cylinder 28. 
Mounted in a ?xed position is a cylinder 29. A 
piston 38 in cylinder 29 has a connecting rod 3| 

' which is connected to the head of the cylinder 
28. A piston 32 in cylinder 28 has a piston rod 
33 connected to the rack. Connected to the 
opposite end of the rack is a rod 34v with an abut 
ment 35 thereon which operates between two 
stops 36 and 31. These two stops are mounted 
for adjustment toward and away from each other 
as by means of a screw 38 with a right hand 
thread for one stop and a left hand thread'for 

10 

15 

20 

25 

30 

40 

60 

the other stop. The abutment 35, in operating . 
' between the stops 38 and 31, limits the stroke 
of the rack and the angular movement of the 
shaft l1. Each cylinder is ported at each end as 
indicated for connection to ?uid lines such as 
compressed air. As shown in Fig. 3 there is a 
supply line 40 for compressed air with conduits 
4| and 42 leading to opposite ends of the cylinder 
28 and conduits 43 and .44 leading to opposite 
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ends of cylinder 29 and suitable control valve 
means is employed such as four-way valves a 
and b. 
Turning now to the tube feeding mechanism 

, as indicated in Figs. 7 and 8, there is a suitable 
support 50, which carries a sub-support or frame 
5|. This frame is mounted so that it may shift 
in the direction of extent of the tube, that is, 
axially of the tube, and so that it may oscillate. 
To this end, there are devices in the nature of 
guides 52 secured to the support 58, and mounted 
on the frame 5| are rocker elements 53. These 
elements, as shown in Fig. '7, underlie the guides 
52 so that they may shift with respect thereto. 
and they have arcuate surfaces 54 which rock 
or slide on straight surfaces 55 of the guides 52. 
Mounted on the frame 5| in suitable bearings, 

as illustrated, is a lower driving roller 88 and 
an upper driving roller 6| between which the 
tube T is passed. One roller, such as the lower 
roller, is driven as by means of a chain 82 operat 
ing over a sprocket 83. For safety purposes the 
sprocket is connected to the shaft 64 of the lower 
roller by a friction clutch held engaged by a 
spring 65. The rollers 88 and BI are geared to 
gether as by means of gears 68 and 81 so that 
upon the driving of the roller 80, the roller 8| 
operates in unison therewith. The faces of the 
rollers which engage the tube are of a soft mate 
rial such as rubber. 
The shaft 64 for the lower roller 60 is in a 

?xed position. The shaft 10 for the upper roller 
is mounted in a frame 1| which is pivoted as at 
‘E2. Oscillation of this frame serves to raise roller 
6| from driving roller 60. To this end, there is a 
suitable means such as a cylinder ‘I3 mounted on 
the frame 5|. A piston in this cylinder has a 
connecting rod 14 connected by suitable linkage 
15 to the frame 1| and preferably a spring 18 is 
interposed to normally elevate the frame ‘II and 
separate the rollers 60 and BI. By the introduc 
tion of ?uid, such as compressed air, to the cyl 
inder, through conduit 18, the frame ‘II is pulled 
downwardly and the tube is gripped between the 
driving rollers. By the introduction of air under 
pressure into the cylinder, through line 11, the 
frame is elevated to lift roller 8| from the tube 
to thereby free it from the driving action. 
This driving unit and the bending mechanism 

are interassociated by an oscillating bar or swing 
bar 88. This bar is secured to the drive unit as 
by means of brackets 8| (Fig. 8), to which the 
swing-bar is bolted or otherwise secured as at 82. 
As indicated in Fig. 3, the bar extends at a level 
just under the table ID to the bending head where 
it terminates in a sort of fulcrum head or ter 
minal piece 88. Fixedly secured to the bar is a 
guide pipe 84 for the tube T and this guide pipe 
lies in a slot 85 in the table. The guide pipe is 
so positioned that when a tube is lying in the 
guide pipe, said tube is substantially in a plane 
for lying upon the surface of the table Ill. The 
slot 85 in the table is enlarged near the center 
thereof as shown at 86 for purposes of clearance 
in the oscillation of the swing bar 80. 
The fulcrum head 88 has a form as indicated 

in Figs. 9 to 15 inclusive, the same being, in effect, 
an enlarged end of the swing bar 88 and provided 
with a notch 81 and a notch 88 on opposite sides 
of its central portion 89 (see Fig. 11). These 
notches are angularly. disposed relative to each 
other and provide an undercut arrangement rela 
tive to the center part 88. As shown in F18. 9, 
the two notches may be substantially arcuately 
formed about the center Ila of the shaft H. The 
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‘notches 81 and 88 are designed to receive the 
bearing portions 20a and 2la of the pintles I9 
and to this end the swing bar 80 lies in a position 
so that its head 83 lies over the oscillating head 
I8 (Fig. 5) and under the bending rolls 20 and 2 I. 
The structure comprising the drive unit I2 and 

the swing bar 80 is spring actuated as by means 
of a coiled tension spring 90 attached at one end 
to a ?xed structural member 9I and attached at 
its opposite end at 92 to the driving unit (Figs. 
3 and 8). The swing bar 80 is strengthened by 
a reinforcement 94 and depending from the swing 
bar is a bracket 95, the lower end of which is ar 
ranged to abut an adjustable stop 96 to deter 
mine the limit position of the swing bar when 
acted upon by the spring. The stop 96 is ad 

I justable by means of the screw 91, 
Mounted on the swing bar 80 and positioned 

for movement in the opening 86 as the swing bar. 
oscillates is a clamp for the tube. This clamp, as 
shown in Fig. 6, comprises an inverted U-shaped 
clamp element I00 secured to the swing bar by 
brackets IN and I02. As illustrated in Fig. 3, 
the clamp is positioned so that as the tube passes 
out through the guide pipe 80 it passes imme-. 
diately into the clamp member I00. Movably 
mounted within the member I00 is a clamp block 
I03 provided with an extension I04 slidably posi 
tioned between the brackets IN and I02. Jour 
nalled in the brackets IN and I02 is a rocker 
shaft I05 which has an eccentric I06 rotatably 
positioned in the extension I04 and afiixed to the 
rock shaft I05 is a yoke I01. There is an air 
cylinder H0 pivotally mounted at one end to the 
bracket 95 as at III and it has a piston therein, ' 
the piston rod of which is connected to the yoke 
I01 as at II2. Shift of the piston in one direc 
tion ‘oscillates the yoke and in turn oscillates the 
eccentric I06 which serves to raise or lower the 
clamp block I03. 
the tube is clamped between the block and the 
member I00 and as the clamp block is lowered 
the tube is released. The cylinder I I0 hassuit 
able ports H3 and H4 for the introduction of air 
under pressure. The purpose of the clamping is 
to clamp the tube in position which is ?xed rela 
tive to the former. roll during the bending opera 
tion. It will be noted by reference to Fig. 6, that 
the clamp I00 and the clamp block I03 are fash 
ioned with cooperating grooves for engaging 
around the tube to clamp and center the same. 
This is at the upstream end of the clamp, In the 
forward part of the clamp, as shown in Fig. 6a, 
only the block I03 is grooved. This permits of 
some lateral movement of the tube in the member 
I00 when the clamp block is lowered. 
As will be appreciated by the foregoing de 

scription, the tube is fed forwardly by the rollers 
60 and GI at appropriate times, and means are 
provided to limit this feeding movement. As in 
dicative of a means for this purpose, there is a 
stop shown at I I5 arranged to project up through 
the table and it may be elevated and retracted 
by an air cylinder H6 and into which air may 
be introduced through a connection H1 and H8. 
It will, of course, be appreciated that this stop 
may be located wherever desired depending upon 
the lengths of the run of the coil. . 

Before taking up the operation of the machine 
as a whole, reference should be made to Figs. 9 
to 14, inclusive, which show several progressive 
positions of the bending mechanism in the mak 
ing of a bend and in return to the starting posi 
tion. The starting position is shown in Fig. 9 
with the tube lying between the rolls 20 and 2| 

As the clamp block is raised 
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‘ the roll 2|. 

and with the head of the swing bar centrally 
located. In this position, the spring 90 holds the 
swing bar 80 and its head 83 yieldingly forward, 
that is, in a direction toward the bendingrolls 
in a position as determined by the stop 96. The 
head 83, as mentioned above, lies under the rolls 
20 and 2| but above the oscillating member I8 so‘ 
that its notches 81 and 88 are in alignment with 
the bearingportions 20a and 2 la of the two rolls. 
The ?rst step is the application of the clamp I00 
to the tube so that the tube is clamped firmly to 
the swing bar. Next, a rotary motion is given to 
the oscillating head I8, as for example, a clock 
wise motion as shown by the arrow in Fig. 10, 
Due to the fact that the tube passes between the 
rolls with clearance, this clearance or slack is not 
taken up until the rolls assume the position as 
substantially shown in Fig. 10. Thus, the rolls 
are offset and a suitable leverage on the tube is 
attained, this being the center to center distance 
between the two rolls measured axially of the 
tube. At this time, the roll 2I has been shifted 
substantially to the point where its bearing 2Ia 
seats in the notch 81. Inasmuch as the bearing 
2I a revolves around the center I1a, the notch 81 
is preferably formed, as mentioned above, sub 
stantially on an are on the same radius. 
Continued movement from the positionshown 

in Fig. 10 results in a bending of the tube about 
In this action, the roll 2| acts as a 

former and the roll 20 acts as a shaper for fash 
ioning the tube around the roll 2|. This move 
ment mayv continue to a position as indicated in 
Fig. 11, at which time a. bend of about 180° is 
accomplished. Now, it will be observed that as 
the head I8 rotates from the Fig. 10 position to 
the Fig. 11 position, that a retracting movement 
of the swing bar 80 is necessary. In other words, 
the bearing 2Ia, being seated in the notch 81, 
causes the end of the swing bar 80 to follow the 
movement of the bearing 2la. This ‘extends the 
spring 90 and slides the swing bar backwardly. 
At the same time the driving unit I2 is pushed 
back and oscillated because it is ?xedly united 
to the swing bar. This movement is accomplished 
by the sliding of the members 53 and the rocking, 
of 13:1; members 53 relative to their guide brack 
ets . 

The oscillating head I8 is now reversed and it 
moves in a counter-clockwise direction as illus 
trated in Fig. 12. This Fig. 12 illustrates a sub 
stantial retraction of the swing bar 80 and its 
head 83 and indicates likewise the position of the 
same that it necessarily took in a corresponding 
position in the movement from Fig. 10 to Fig. 11. 
As the movement continues the parts arrive at 
a position shown in Fig. 13, this ?gure corre 
sponding substantially to the position indicated in 
Fig. 10. However, the swing bar 80 has now been 
pulled forwardly against its stop and, it is neces 
sary at or before this position is reached to release 
the clamp I00. This is because the swing bar 
cannot move forward and in order for the bear- ' 
ing 2Ia to move out of the notch 81, the tube 
which is bent around the roller 2I, must be re 
leased. Therefore, the clamp I00 is opened at 
about or before the time the parts reach the Fig. 
13 position and the parts move back to the start 
ing position shown in Fig. 14. Fig. 14 corresponds 
to Fig; 9.. This action pulls the tubing forwardly. 
In the making of the return movement after 

’ a bend has been formed, it is necessary that the 

75 

tube shift laterally relative to the swing bar and 
its clamp. This will be appreciated by reference 
to Fig. 14. The run of the tube which engages 
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the outside surface of the roll 2! hugs the same 
due to the bend, and if the body of the tube were 
held centered on the swing bar, the bend would 
be opened up by a bending action. Accordingly, 
as shown in Fig. 6, the lateral dimension inside 
the clamp I00 is in excess of the diameter of the 
tube. As a result, when the block I03 is lowered 
as shown in Fig. 6a the portion of the tube in the 
clamp may shift laterally. The portion of the 
tube at the rear of the clamp which lies in the 
notched formation, shown in Fig. 6, may be held 
centered, but forwardly of this portion where the 
underface of the clamp I00 is flat, the tube may 
shift laterally. There may be a slight ?exing of 
the tube in this function. This situation is due 
to the fact that the rolls 20 and 2! are spaced 
apart to provide lateral clearance with respect 
to the tube as shown in Fig. 5. In other words, 
the distance from the axis l'la to a diametrically 
opposite point within the groove of either roller __ 
20 or 2| is greater than the inside cross dimen 
sion. 
One bend 3 has now been made in the tube and 

the tube is now fed forwardly to a position as de 
termined by the stop and this is indicated in Fig. 
2. The next function is to reverse the movement 
of the oscillating head l8 from the Fig.‘ 14 posi 
tion to the Fig. 15 position. The several positions 
are the same as that shown in Figs. 10, 11, 14 
and 13, except reverse. In other words, starting 
from the Fig. 2 position, the clamp is applied; 
the head I8 is oscillated counter-clockwise; the 
bearing 26a. seats in the notch 88 and as this 
proceeds the ?nal position is indicated in Fig. 15. 
The rotation is again reversed to move the parts 
back to the starting position. In this return 
movement, the clamp‘ I00 is released so that the 
bearing 20a may move out of the notch 88 thus 
pulling the tube with it until starting position is 
reached. This will be appreciated because bend 
4 is fashioned around the roller 20. In making 
the bend 4 the roller 2|] functions as a former and 
the roll 2| functions as a shaper to fashion the 
tube thereabout. Following the fashioning of a 
bend 4 and the return of the parts to a starting 
position, the tube is again advanced and the cycle 
repeated. 
The entire apparatus may be set up for an au 

tomatic operation, one cycle of Which is substan 
tially as follows: The tube is advanced by the 
driving unit until the advance is arrested by the 
stop H 5. After the tube has reached its position 
the driving rollers 60, 6| may be opened by the 
introduction of air into the cylinder 13 to thus 
elevate roller 6i. Air is now entered in the 
cylinder H0 to apply the clamp to the tube. To 
oscillate the bending head the double cylinder 
arrangement 28, 29, shown in Fig. 3, may be 
employed and let it be assumed that the ?rst 
bend is to be made by shifting the rack 24 to 
the left as Fig. 3 is viewed. Air under pressure 
is introduced into the cylinder 28 through the 
line 42. At the same time air under pressure 
is introduced in the cylinder 29 through line 44. 
This pushes the piston, 32 to the left in its cylin 
der thus shifting the rack and the reaction for 
the cylinder 28 is taken by the air in cylinder 
29. This movement is stopped by the stop 36. 
On the return movement, air under pressure is 
introduced in the cylinder 28 through the line 
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8 
for the next succeeding bend, air is introduced 
into the cylinder 29 through line 43 and ex 
hausted through line 44 and air is maintained 
in cylinder 28 through line 4!. This moves the 
piston 30 to the right and the piston pulls with 
it the cylinder 28 and its piston 32 until the 
movement is stopped by the stop 31. For the 
return movement, air is exhausted from the cyl 
inder 29 through line 43 and entered through 
line 44 until the parts move back to the starting 
position. In this return movement, air may be 
maintained in cylinder 28 through line 4|. As 
will be appreciated by those skilled in the art, 
the valves a and b may be of the conventional 
four-way type operable to admit air under pres 
sure to one end of a cylinder while exhausting 
the opposite end of the cylinder, and they may 
be arranged to be automatically operated. The 
stops 36 and 31 can be adjusted to thus deter 
mine the stroke and the angle through which 
the bends are made. The drawings show bends 
of 180° but this can be varied. 

Accordingly, after the tube has been advanced 
and clamped the double cylinder arrangement 
28, 29 oscillates the bending head to form one 
bend. In this action, the stop H5 may be re 
tracted so as to not interfere with the swinging 
of the coil and the driving roll 60 may be elevated 
by the introduction of air into the cylinder 13. 
On the return stroke, the clamp, as above set 
forth, is released and-air is reversed in the cylin 
der 13 to bring the driving rollers 60, 6| into 
action and the tube again advanced. The stop 
I I5, of course, is again properly located to stop 
the advancement at the proper place. The intro 
duction of the air into the several cylinders for 
operating the bending head, the clamp, the stop 
and the driving rolls, is preferably controlled by 
conventional timing mechanism not shown. In 
operating the apparatus, lengths of tube of pre 
determined length are preferably fed to the ma 
chine, the lengths being predetermined in ac 
qordance with the requirements of the particular 
coil being fashioned. As a result, when the trail 
ing end of the tube is projected through the 
bending rolls by the next succeeding tube, a coil 
has been completed and is removed from the table. 

I claim: 
1. Apparatus for shaping elongated work 

pieces, such as tubing, into coils of serpentine 
form having a successiondof reverse bends, com 
prising an oscillatory head, two bending elements 
on the head spaced from the oscillating center 
thereof, said head having a starting position in 
which the elements lie on opposite sides of the 
work piecepresented thereto so that the work 
piece may be advanced between the elements in 
said starting position, and means for oscillating 
the head in a four step cycle to wit: (1) rocking 
movement of the head from the starting position 
in one direction so that one element bends the 
work piece about the other element, (2) reverse 
rocking movement of the head to starting position 
in which position the work piece may be ad 
vanced, (3) rocking movement of the head in 
the opposite direction so that the said other ele 

' ment bends the work piece about the said one 

70 
4|, and exhausted through line 42. In this re- ' 
turn movement the air may be maintained under 
pressure in cylinder 29 through line 44. This 
brings the parts back to the neutral or starting 
position. Now, to shift the rack 24 to the right 75 

element, and (4) reverse rocking movement of 
the head back to starting position. 

2. Apparatus for shaping elongated work pieces, 
such as tubing, into coils of serpentine form 
having a succession of reverse bend, comprising a 
head mounted for oscillation about a fixed axis, 
two bending elements on the head spaced from 
the oscillating center thereof, said head having 
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a starting position in which the elements lie on 
opposite sides of the work piece presented thereto 
so that the work piece may be advanced between 
the elements in said starting position, and means 
for oscillating the head in a four step cycle to 
wit: ( 1) rocking movement of the head from the 
starting position in one direction so that. one 
element bends the work piece about the other ele 
ment, (2) reverse rocking movement of the head 
to starting position in which position the work 
piece may be advanced, (3) rocking movement of 
the head in the opposite direction so that the vsaid 
other element bends the work piece about the 
said one element, and (4) reverse rocking move 
ment of the head back to starting position; 

3. Apparatus for shaping elongated: work 
pieces, such as tubing, into coils of serpentine‘ 
form having a succession of reverse bends‘, come - 
prising a head mounted for oscillation about a 
?xed axis, two bending rolls pivotally mounted on 
the head, said rolls being pivotally mounted on 
the head at locations spaced from the center of 
oscillation and substantially diametrically op; 
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posite each other, said head having a starting, 
position in which the rolls lie on opposite sides . 
of a work piece presentedztherebetween so that 
the work piece may be advanced between the rolls‘ 
in said starting position, and means for oscillating‘ 
the head in a four-step cycle to wit: (1) rocking 
movement of the head from'the starting positiori' 
in one direction so that one roll bends the work 
piece about the other roll, (2) reverse rockingr 
movement of the head'to starting position in 
which position the work piece may be advanced, 
(3) rocking movement of the'head in the opposite 
direction so that the other roll bends the work 
piece about the said one roll, and (4) reverse 
rocking movement of the head in reverse starting 
position. I 

4. Apparatus for shaping elongated work 
pieces, such as tubing, into coils of serpentine 
form having a succession of reverse bends, com 
prising a head mounted for oscillation about a 
?xed axis, two bending rolls pivotally mounted 
on the head, said rolls being pivotally mounted 
on the head at locations spaced from the center 
of oscillation 'and substantially diametrically 

' opposite each other, said head having a starting 
position in which the rolls lie on opposite sides 
of a work piece presented therebetween so that 
the work piece may be advanced between the rolls 
in said starting'position, and means for oscillat 
ing the head in a four-step cycle to wit: (1) 
rocking movement of the head from the starting 
position in one direction so that oneroll bends 
the work piece about the other roll, (2) reverse 
rocking movement of the head to starting position 
in'which position the work piece may be ad 
vanced, (3) rocking movement of the head in 
the opposite direction so that the other roll 
bends the work piece about the said one roll, 
and (4) reverse rocking movement of the head 
in reverse starting position, said means being 
arranged and’ constructed to positively stop the 
oscillation of the head in its starting position-for 
step by step advancement of the work piece. 

5. Apparatus for shaping elongated work 
pieces, such as tubing, into coils of serpentine 
form having a succession of reverse bends, com~ 
prising a head mounted on an axis, two bending 
elements mounted on the head spaced relative 
to each other and spaced from the axis of the 
head, means for feeding work pieces between the 
bending elements, said head having a starting 
position for the feeding of the work pieces when 
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the elements are on oppositelsides of thework 
piece, means for oscillating the head in a four 
step cycle to wit: (1) rocking movement of the 
head from starting position in one direction so 
that one element bends the work piece about the 
other element, (2) reverse rocking movement of\ 
the head to starting position in which position the‘ 
work piece may be advanced, (3) rocking move 
_ment of the head in the opposite direction so 
that the other element bends the work piece about 
the said one element, and (4) reverse rocking 
movement of the head back to starting posi’ion, 
and guide means for the work piece for feeding 
the same between the elements and arranged to 
oscillate with the oscillating action of the head. 

6. Apparatus for shaping elongated work 
pieces, such as tubing, into coils of serpentine 
form having a succession of reverse bends, com 
prising a head mbunted on an axis, two bending 
elements mounted on the head spaced relative 
to each other and spaced from the axis of the 
head, means for feeding work pieces between ' 
the bending elements, said head having a start 
ing position for the feeding of the work pieces 
when the elements are on opposite sides of the 
work piece, means for. oscillating the head in a 
four-step cycle to wit:},'(1) rocking movement of 
the head from starting position in one direction 
so that one element bends the work piece about 
the other element, (2); reverse rocking movement 
of the head to starting position in which posi 
tion the work piece may be advanced, (3) rock 
ing movement of the head in the opposite direc 
tion so that the other element bends the work 
piece about the said one element, and (4) reverse 
rocking movement of- the head back to starting 
position, and clamping. means positioned on the 
upstream side of the head for clamping and hold 
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during the ?rst and third steps of the oscillation 
of the head. ~ 

'7. Apparatus for shaping elongated work 
pieces, such as tubing, into coils of serpentine 
form having a succession of reverse bends, com 
prising a head mounted on an axis, two bending 
elements mounted on the head spaced relative 
to each other and spaced from the axis of the 
head, means for feeding work pieces between the 
bending elements, said head having astarting 
position for the feeding of the work pieces when 
the elements are on opposite sides of the work 
pieces, means for oscillating the head in a four 
step cycle to wit: (1) rocking movement of the 
head from starting position in one direction so 
that one element bends the work piece about 
the other element, (2) reverse rocking movement 
of the head to starting position in which posi 
tion the work piece may be advanced, ‘( 3) rock 
ing movement of the head in the opposite direc 
tion so that the other element bends the Work 
piece about the said one element, and (4) re 
verserocking movement of the head back to start 
ing position, means for guiding the tube to the 
head and mounted for oscillation with the oscil 
lation of the head, said guiding means including 
a clamp for ?xedly clamping the work piece on 
the upstream side of the head during the first 
and third oscillating steps thereof. 

8. Apparatus for shaping elongated work 
pieces, such as tubing, into coils of serpentine 
form having a succession of reverse bends, com 
prising an oscillatory head, two bending ele 
ments on the head disposed in spaced relation 
and removed from the axis of oscillation, means 
for feeding tubeto the head and between the two 
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bending elements, means for guiding the tube 
from the feeding means to the head, the feeding 
means and the guiding means being connected 
together and mounted for rocking movement, said 
head having a starting position in which the 
bending elements lie on opposite sides of the work 
piece so that the work piece may be advanced 
therebetween, means for oscillating the head in 
a four-step cycle to wit: (1) rocking movement of 
the head from the starting position in one direc 
tion so that'one element bends the work piece 
about the other element, (2) reverse rocking 
movement of the head to starting position, in 
which position the work piece may be advanced, 
(3) rocking movement of the head in the opposite 
direction so that the said other element bends 
the work piece about said one element, and (4) 
reverse rocking movement of the head back to 
starting position, and means for interconnecting 
the oscillatory head and the guide means for 
causing rocking movement of the guide means 
and the feeding means with the oscillatory move 
ments of the head. 

9. Apparatus for shaping elongated work 
pieces, such as tubing, into coils of serpentine 
form having a succession of reverse bends, com 
prising an oscillatory head, two bending elements 
on the head disposed in spaced relation and re 
moved from the axis of oscillation, means for 
feeding tube to the head and between the two 
bending elements, means for guiding the‘ tube 
from the feeding means to the head, the feeding 
means and the guiding means being connected 

' together and mounted for rocking movement, said 
head having a starting position in which the 
bending elements lie on opposite sides of the work 
piece so that the work piece may be advanced 
therebetween, means for oscillating the head in 
a four-step cycle to wit: (1) rocking movement 
of the head from the starting’ position in one 
direction so that one element bends the work 
piece about the other element, (2) reverse rock 
ing movement of the head to starting position, in 
which position the work piece may be advanced, 
(3) rocking movement of the head in the oppo 
site direction so that the said other element bends 
the work piece about said one element, and (4) 
reverse rocking movement of the head back to 
starting position, said guide means including a 
notched terminal piece and abutments on the 
oscillatory head for engaging the notched ter 
minal piece as the head oscillates to cause rocking 
movement of the guide means and feeding means 
with the oscillatory movements of the head. 

- 10. Apparatus for shaping elongated work 
pieces, such as tubing, into coils of serpentine 
form having a succession of reverse bends, com 
prising an oscillatory head, two bending elements 
mounted on the head in spaced relationship and 
eccentric of the axis of oscillation, means for 
guiding a work piece in between the said elements, 
means for oscillating the head ?rst in one direc 
tion then the other for making opposite bends in 
the work pieces, said guiding means including a 
terminal piece with bearing parts thereon, and 
bearing parts on the head for seating on the bear 
ing parts on the terminal piece as the head oscil 
lates for causing movement of the guiding means 
incident to‘ oscillation of the head. 

11. Apparatus for shaping elongated work 
pieces, such as tubing, into coils of serpentine 
form having a succession of reverse bends, com 
prising an oscillatory head, two bending elements 
mounted on the head in spaced relationship and 
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12 
eccentric of the axis .of oscillation, means for 
guiding a work piece in between the said elements. 
means for oscillating the head ?rst in one direc 
tion then the other for making opposite bends in 
the work piece, said guiding means including a 
terminal piece with laterally spaced recesses 
therein, and bearing means on the oscillatory 
head arranged respectively to take bearing in one 
of the recesses as the head oscillates, to shift the 
guiding means both laterally and axially rela 
tive to the direction of extent of the; work piece 
during oscillation of the head. . 

12. Apparatus for shaping elongated work 
pieces, such as tubing, into coils of serpentine 

‘ form having a succession of reverse bends, com 
prising an oscillatory head, two bending elements 
mounted on the head in spaced relationship and 
eccentric of the axis of oscillation, means for 
guiding a work piece in between the said elements, 
means for oscillating the head ?rst in one direc 
tion then the other for making opposite bends in 
the work piece, means for mounting the guiding 
means for movement both toward and away from 
and transverse to the axis of oscillation, said tube 
guiding means having a terminal piece adjacent 
the oscillatory head with spaced notches, and 
‘bearing means on the head associated with each 
bending element, one for seating in one notch as 
the head oscillates in one direction and the other 
for seating in the other notch as the head oscil 
lates in the opposite direction for causing move 
ment of the terminal piece incident to oscillation 
of the head. 

13. Apparatus for shaping elongated work 
pieces, such as tubing, into coils of serpentine 
form having a succession of reverse bends, com. 
prising an oscillatory head, two bending elements 
mounted on the head in spaced relationship and 
eccentric of the axis of oscillation, means for 
guiding a work piece in between the said elements, 
means for oscillating the head ?rst in one direc 
tion then the other for making opposite bends in 
the work piece, means for mounting the guiding 
means for movement both toward and away from 
and transverse to the axis of oscillation, said tube 
guiding means having a terminal piece adjacent 
the oscillatory head with spaced notches, and 
bearing means on the head associated with each 
bending element, one for seating in one notch as 
the head oscillates in one direction and the other 
for seating in the other notch as the head oscil 
lates in the opposite direction for causing move 
ment of the terminal piece incident to oscillation 
of the head, and a clamp on the guiding means 
for clamping the work piece as the head is oscil 
lated to bend the same. 

14. Apparatus for shaping elongated work 
pieces, such as tubing, into coils of serpentine 
form having a succession of reverse bends, com 
prising an oscillatory head, two bending elements 
mounted on the head in spaced relationship and‘ 
eccentric of the axis of oscillation, means for 
guiding a work piece in between the said elements, 
means for oscillating the head ?rst in one direc 
tion then the other for making opposite bends in 
the work piece, means for mounting the guiding 
means for movement both toward and away from 
and transverse to the axis of oscillation, said tube 
guiding means having a terminal piece adjacent 
the oscillatory head with spaced notches, and 
bearing means on the head associated with each 
bending element, one for seating in one notch 
asthe head oscillates in one direction and the 
other for seating in the other notch as the head 
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oscillates in the opposite direction for causing 
movement of the terminal piece incident to oscil 
lation of the head, and a clamp on the guiding 
means for clamping the work piece as the head 
is oscillated to bend the same, said clampgbeing 
arranged and constructed to provide ‘for lateral 
movement of the work piece relative thereto 
when the clamp is released. 

15. Apparatus for shaping elongated work 
pieces, such as tubing, into coils of serpentine 
form having a succession of reverse bends-com 
prising an oscillatory head, two bending rolls 
mounted on the head in spaced relationship and 
eccentric to the axis of oscillation, means for 
guiding a work piece in between said rolls, means 
for oscillating the head ?rst in one direction and 
then the other for making opposite bends in the 
work piece, means for mounting the guiding 
means for a compound movement toward and 
away from and transverse to the axis of oscil 
lation, a. terminal piece on the guiding means 
having laterally spaced recesses, a bearing on the 
oscillatory head concentric to each of the bend 
ing rolls, one bearing adapted to seat in one notch 
as the head oscillates in one direction and the 
other bearing adapted to seat in the other notch 
when the head oscillates in the opposite direction , 
for causing the‘terminal piece to follow the move 
ments of the oscillatory head. 

16. Apparatus for shaping elongated work 
pieces, such as tubing, into coils of ‘ serpentine 
form having a succession of reverse bends, com 
prising an oscillatory head, two bending rolls 
mounted on the head in spaced relationship and 
eccentric to the axis of oscillation, means for guid 

. ing a work piece in between said rolls, means for 
oscillating the head ?rst in one direction and 
then the other for making opposite bends in the 
work piece, means for mounting the guiding 
means for a compound movement toward and 
away from and transverse to the axis of oscil 
lation, a terminal piece on the guiding means hav 
ing laterally spaced recesses, a bearing on the 
oscillatory head concentric to each of the bend 
ing rolls, one bearing adapted to seat in one notch 
as the head oscillates in one direction and the 
other bearing adapted to seat in the other notch 
when the head oscillates in the opposite ‘direction 
for causing the terminal piece to follow the move 
ments of the oscillatory head, and a clamp on the 
guiding means for clamping the work piece there 
to as the head oscillates to bend the work piece. 

17. Apparatus ' for shaping elongated work 
pieces, such as tubing, into coils of serpentine 
form having a succession of reverse bends, com 
prising an oscillatory head, two bending rolls 
mounted on the head in spaced relationship and 
eccentric to the axis of oscillation, means for 
guiding a work piece in between said rolls, means 
for oscillating the head ?rst in one direction and 
then the other for making opposite bends in the 
work piece, means for mounting the guiding 
means for a compound movement toward and 
away from and transverse to the axis of oscil 
lation, a terminal piece on the guiding means 
having laterally spaced recesses, a bearing on‘ the 
oscillatory head concentric to each of the bend-v 
ing rolls, one bearing adapted to seat in one 
notch as the head oscillates in one direction and 
the‘other bearing adapted to seat in the other 
notch when the head- oscillates in the opposite 
direction for causing the terminal piece to fol 
low the movements of the oscillatory head, yield 
able means urging the guiding means toward the 
oscillatory head, a stop for arresting the action 
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14 
of the yielding means so that the bearing means 
on the oscillatory head are free of the recesses 
when the center line between the centers of the 
bending rolls is substantially at right angles to the 
work piece. . 

18. Apparatus for shaping elongated work 
pieces, such as tubing, into coils of serpentine 
form having a succession of reverse bends, com 
prising oscillatory bending means, means for 
oscillating the bending means first in one di 
rection then the other from a starting position 
for making bends in the work piece, feeding means 
for advancing the work pieces, guiding means for 
guiding the work pieces from the feeding meansv 
to the bending means, the feeding means and 
guiding means being movably mounted as a unit, 
and inter-engaging means on the oscillating bend~ 
ing means and on the guide means for causing 
movement of the guide means and feeding means 
incident to oscillation of the bending means. 

19. Apparatus for shaping elongated work 
pieces, such as tubing, into coils of serpentine 
form having a succession of reverse bends, com 
prising oscillatory bending means, means for 
oscillating the bending means ?rst in one direc 
tion then the other from a starting position for 
making bends in the work piece, feeding means 
for advancing the work pieces, guiding means 
for guiding the work pieces from the feeding 
means to the bending means, said guiding means 
and feeding means being connected together as 
a unit, means for swingably and slidably mount 
ing said unit, and interengaging means on the 
oscillating bending means and of the said unit 
for causing sliding and swinging movement of 
said unit incident to oscillation of the bending 
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20. Apparatus for shaping elongated work 
pieces, such as tubing, into coils of serpentine 
form having a succession of reverse bends, com 
prising oscillatory bending means, means for 
oscillating the bending means ?rst in one direc 
tion then the other from a starting position 
for making bends in the work piece, feeding means 
for advancing the work pieces, guiding means 
for guiding the work pieces from the feeding 
means to the bending means, said guiding means 
and feeding means being connected together as 
a unit, means for swingably and slidably mount 
ing said unit, and interengaging means on the 
bending means and on said guiding means and 
feeding means unit effective following some oscil 
latory movement of the bending means from its 
starting position for causing said'unit to shift 
slidably and swingably during the remainder of 
the oscillatory movement in making a bend in 
the work piece. 

21. Apparatus for shaping elongated work 
pieces, such as tubing, into coils of serpentine 
form having a succession of reverse bends, com 
prising oscillatory bending means, means for 
oscillating the bending means ?rst in one direc 
tion then the other from a starting position for 
making bends in the work piece, feeding means 
for advancing the work pieces, guiding means 
for guiding the work pieces from thefeeding 
means to the bending means, said guiding means 
and feeding means being connected together as 
a unit, means for swingably and slidably mount 
ing said unit, interengaging means on the bend 
ing means and on said guiding means and feed 
ing means unit effective following some oscillatory 
movement of the bending means from its start 
ing position for causing said unit to shift slid 
ably and swingably during the remainder of the 
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oscillatory movement in making a, bend in the 
work piece, a clamp on the guide means for clamp 
ing the work piece upstream from the bending 
means, and means for releasing the clamp upon 
the return oscillatory movement of the bending 
means to starting position. 

‘ ARTHUR W. PAYNE. 
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