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UNITED STATES 

2,022,915 
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2,022,915 

METAL BENTONG MACBNE 
Otto H. Jensen, Detroit, Mich, assignor to Tern 

stedt Manufacturing Company, Detroit, Mich., 
a corporation of Michigan 

Application October 8, 1934, serial No. 747,366 
11 Claims. 

This invention relates to a metal bending ma 
chine and more particularly to a 'machine for 
bending a metal channel section such as that used 
for the frame for the window opening of an auto 
mobile commonly called the garnish molding. . 

It is old in the art to bend a metal strip or tube 
about a rotating die which rotates about a fixed 
center coincident with the geometrical center of 
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the die to form a U-shaped frame. In such a 
case the die is formed S) that all points along 
the working face along which the ironer travels 
are substantially equidistant from the center of 
the die or sufficiently close that as the die ro 
tates the hill which the ironer is required to climb 
has a sufficiently low grade that the force com 
ponent which acts tranversely of the ironer is 
insufficient to destroy the ironer or create enough 
friction between the ironer and the work to de 
stroy the work. 

In the case of a garnish molding for an auto 
mobile window opening, in particular those mold 
ings which approximate a rectangle, a die is re 
quired for bending such moldings which has the 
corners of the working face, for example, spaced 
a much greater distance from the geometrical 
center of the die than the portion of the face mid 
Way of two successive corners. 
In the bending of the rolled metal channel sec 

tion to form the garnish molding, particularly in 
the case of the garnish molding for the front 
dcor, rear door and rear windows of the vehicle 
body which have relatively long sides compared 
With the garnish molding for the rear quarter 
Window, this requires the ironer upon sliding 
along these long sides to climb a relatively steep 

This causes a relatively large component 
of force to act transversely of the ironer which 
either breaks of the arm for the ironer or in 
Crcases the friction between the ironer and the 
garnish molding to Such an extent that the work 
or a large share of it is ruined. In such a case 
a die which rotates about a fixed center coinci 
dent with its geometrical center will not operate successfully. 

It is an object of this invention to overcome 
this difficulty and produce a machine that will 
bend a garnish molding or equivalent metal strip 
about a rotating die where certain portions of. 
the forming face of the die are spaced a relative 
ly greater distance from the center of the die than 
other portions of the forming face of the die. 
This object has been attained by so constructing 
the machine that the rotating die upon present 
ing any of its face to the ironer which would re 
quire the ironer to travel a steep hill in case the 
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die were rotated on a fixed center coincident with 
the center of the die, is backed away from the shoe 
to a sufficient extent to decrease the force com 
ponent acting transversely of the ironer. Suffir 
ciently so that neither the ironer nor the work 5 
is destroyed. More particularly this is achieved 
by mounting the die so that its geometrical cen 
ter does not at a times coincide with the center 
of rotation of the die. The die is arranged so 
that its geometrical center recedes from the 
ironer whenever the ironer is required to climb up 
one of the long sides of the die, that is, required 
to travel from a point on the forming edge of the 
die which is close to the geometrical center of 
the die to a point which is more distant from the 
center of the die, and which travels toward the 
ironer whenever the ironer is required to travel 
down a long side of the die, that is, whenever the 
ironer travels from a point on the periphery of 
the die distant from the geometrical center of the 20 
die to a point less distant. - 
Another object of this invention is to produce 

a machine that will bend a single length of a 
metal, which may be in the form of a channel 
section, into a closed frame in a single operation. 25 

It is also an object of this invention to produce 
a machine that will bend a metal strip which may 
be in the form of a channel section into a closed 
frame, one of the sides of which has a concave 
bend, that is, curves inwardly toward the geo- 30 
metrical center of the frame. This object has 
been achieved by providing a clamping device 
which is automatically set in operation during the 
rotation of the bending die to clamp the work 
against the concave edge of the die after a portion 3 
of the work has been bent and before the remain 
ing portion of the work is bent. . . . 
A further object of this invention is the produc 

tion of a machine that will bend a metal strip, 
which may be in the form of a channel section, 
into a frame so that the ends are overlapped 
thereby permitting the frame to be sprung out 
wardly with the ends of the frame in abutting 
relation to facilitate being welded or otherwise: 
fixed together. 

In the drawings: 
Fig. 1 is a plan view of the bending machine 

showing the die in starting position. . . 
Fig. 2 is a side elevation of the machine with 

a diagrammatic showing of the air lines. 50 
Fig. 3 is a fragmentary longituidinal sectional 

view of the machine. 
Fig. 4 is a detail section through the main air cylinder. 
Fig.5is a view along the line - of rig. 4. 55 

10 

5 

45 

  



O 

15 

20 

30 

40 

45 

.50 

2 
Figs. 6 and 7 are details of the ironer and ironer 

Support arm. 
Fig. 8 is a top view of the rotating table with 

the die support plate removed, 
Figs. 9 and 10 are detail sections along the lines 

9-9 and O-O of Fig. 8. 
Fig. 11 is a detail of the work clamp on the die. 
Fig. 12 is a section along the line 2-2 of 

Fig. 11. - 
Figs. 13, 14, 15 and 16 are detail views of the 

clamping arrangement for holding the work 
against the face of the die opposite that where 
the work is clamped to the die. 

Figs. 17 through 20 show the work being bent 
about the die and the relative positions occupied 
by the die during the bending operation. 

Referring more particularly to the drawings 
the machine comprises a base f which supports a 
fixed post 2. The post 2 has rotatably mounted 
thereon a table 3. The rotating table 3 is mount 
ed on the post 2 and supported by the thrust bear 
ing 4 which rests upon the collar 5. The base f 
is provided with a plurality of circumferentially 
spaced brackets 6 each of which carries a yoke 
each of which is adjustable radially inwardly and 
Outwardly by an adjusting screw 8. Each yoke 
carries a roller bearing 9. The rotating table 3 is 
provided with a depending circumferential flange 
0 which carries a circular track f. The roller 
bearings 9 have a rolling engagement with the 
track i? and thus act as thrust bearings for the 
rotating table 3. 
The rotary table 3 may be driven by any suit 

able power means such as the electric motor 2. 
The motor 2 is connected to a suitable clutch by 
a chain f4. From the clutch the power is trans 
mitted through a suitable reduction gear arrange 
ment 5 to the driving worm 6. The driving 
worm 6 meshes with the worm gear T which 
may be bolted or otherwise suitably secured to the 
rotary table 3. 
Inasmuch as one of the objects of the inven 

tion is attained by having the die travel toward 
and away from the ironer during different periods 
of the rotation, to this end the die f8 is secured 
to a reciprocating support plate 9 in any suitable 
manner such as by the screws 20. The support 
plate 9 reciprocates diametrically of the rotating 
table 3 in a guideway generally designated 2. 
The parallel side edges of the guideway are pro 
vided with a plurality of inclined roller bearings 
22 which have a rolling engagement with the 
beveled edges 23 of the die support plate 9. The 
engagement of the inclined roller bearings with 
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the beveled edges 23 of the side 9 takes up any 
side thrust and likewise retains the slide plate 
in the guideway 2. The rotating table is also 
provided along each edge of the guideway 2 with 
the rollers 24 which have a rolling engagement 
with the bottom face of the support plate 9 and 
Support the same upon the table 3. . . 

For reciprocating the slide 9 diametrically of 
the rotating table 3, the fixed post 2 has splined 
or otherwise fixed on its upper end a support 
member 25 provided with the parallel tracks 26 
forming a guideway in which a block 28 carrying 
an upstanding pin 29 is adjustably mounted. A 

70 

.75. 

block 30 is swivelly mounted on the pin 29 and 
slidably engages in a guideway formed by two 
parallel tracks 3 depending from the bottom face 
of the slide 9. The block 28 may be adjusted 
along the tracks 26 by means of the adjusting 
screw 32. The adjusting screw 32 is journaled 
in the member 25 as at 33 and provided at the 
outer end with a worm gear 34. The worm gear 

2,022,915 
34 (Fig.10) is meshed with the worm gear 35 car 
ried on a shaft 36 having... a square end. The 
square end of the shaft may be gripped with a 
suitable wrench and the Worm gears 34, 35 turned; 
this rotates the screw 32 to adjust the block 28 5 
and pin 29 toward and away from the center of 
rotation of the table 3 for purposes which will be 
explained below. 
The die f8 is designed for the bending of a 

strip of metal of channel section into a garnish 0 
molding for the rear window of an automobile 
body, but it is understood that this die night be 
of a different shape and arranged to bend a strip 
of metal other than a channel section and into 
a frame having a periphery different from that 15 
shown. The garnish molding is formed from a 
single strip of metal 37 which initially is a single 
straight length having a channel cross Section 
as indicated in the dotted lines Fig. 13. After 
the straight strip 3 has been bent into the form 20 
of a garnish molding frame, the ends of the strip 
are preferably welded or otherwise fixed together. 
To facilitate the welding of these ends together 
it is desirable that the spring tension in the bent 
garnish molding frame should be such as to urge 25 
these ends toward, rather than away from, each 
other. For this purpose, as well as for the pur 
pose of permitting the single length of metal to 
be bent into a frame in a single operation, the 
die is formed. So that at the end of the bending 30 
operation the adjacent ends of the frame over 
lap. To attain this result the die 8 is formed 
with a recess 38 so that the working face of the 
die, as at 39, at the beginning of the bending 
operation is inset from the working face of the 35 
die as at 40 at the end of the bending operation. 
The arrangement for clamping the end of the 

work into the die is shown in detail, Figs. 11 and 
12. The die 8 is provided with a recess 4 at the 
beginning of the working edge 39. This recess 40 
has slidably mounted therein a block 42 provided 
with an oblong opening 43 which is arranged to 
receive the eccentric or cam portion 44 of a pin 
45 rotatably mounted in die 18 and in the cover 
plate 46. When the pin 45 is turned the engage- 45 
ment of the cam 44 in the oblong opening 43 
causes the block 42 to move from the front to the 
back of the recess 4 or vice versa. The cover 
plate 46 covers the recess 4 and is secured to the 
die f8 by the screws 47. The outer edge 48 of 50 
the clamping block 42 is shaped to conform to 
the channel section of the garnish molding. The 
outer face of the recess 4 carries the block 49 
which is shaped to correspond with the face 48 
of the block 42. The block 49 is secured to the 55 
die 8 by any suitable means such as the screw 
50. A suitable lever handle 5 is mounted On 
the square end of the pin 45. At the beginning 
of the bending operation the strip 37 is slid along 
the face 39 between the blocks 42 and 49 and the 60 
lever handle 5 'turned. The turning of the 
handle 5, acting through the cam 44, moves.the 
clamping block 42 outwardly towards the block 49 
thereby clamping the end of the work 37 to the 
die. 
As the die 8 rotates during, the bending opera 

tion the work must be held against the edge of the 
die. To this end (Figs. 6 and 7) an ironer 52, 

65 

the contour of which corresponds to the inner 
contour of the channel section of the garnish 70 
molding, is arranged to engage the inside face 
of the channel section strip. This ironer 52 is 
riveted or otherwise secured in the yoke 53. The 
yoke 53 is provided along its top and bottom faces with the pins 5 and 55 which are journaled in 75 
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the top and bottom plates 56 and 5 of the arm 
58. The arm 58 is pivotally mounted as at 59 
On a suitable support 60 carried by the base of 
the machine. The pivoting of the arm 58 at 59 

5 permits the ironer 52 to Swing inwardly and out 
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Wardly as the die rotates. The arm 58 is backed 
up by a plunger 6, the end of which carries a 
yoke 62 on which is rotatably mounted a roller 
63. The roller 63 is arranged to engage the arm 
58. The plunger 6 (Fig. 4) is secured at one end 
to the pistOn 64 which is reciprocably mounted in 
the cylinder 65. The cylinder 65 is provided with 
an air line 66 through which compressed air is 
admitted into, and discharged from, the cylin 
der 65. The admission of compressed air into 
the cylinder 65 projects the plunger 6 causing 
the roller 63 to bear against the arm 58 and thus 
hold the ironer yieldably against the work which 
is held against the die by the ironer. 
The end of the cylinder 65 through which 

plunger 6 passes is provided with a plurality of 
relatively small cylinders 67 having pistons 68. 
Each piston 68 has a piston rod 69 which yield 
ably engages the face of the piston 64. The cyl 
inder housing 65 is provided with a suitable head 
er 70 having a circumferential groove 7 which 
is continuously connected with the main air feed 
line described below by air line 50 and serves 
as a conduit for connecting the small cylinders 
67 at all times with the main air line. Inasmuch 
as the Small cylinders 67 are at all times con 
nected with the main air line there is a constant 
air pressure exerted against the small pistons 68 
which causes the rods 69 to exert a constant 
thrust against the main piston 64. Due to the 
fact that the cylinders 6 and pistons 68 are rel 
atively small compared with the large cylinder 65 
and large piston 64, the main piston 64, when 
compressed air is admitted through the inlet 
line 69, easily overcomes the small thrust of the 
pistons 68 and thus throws the plunger 6 to the 
left or toward the die. When the air is exhausted 
from the main cylinder 65 through the line 66, 
the Small pistons 68 acting through the rods 69 
move the main piston 64 toward the right thus 
withdrawing the plunger, 6. This permits a suit 
able coil spring 58 to withdraw arm 58 and the 
ironer 52 from the die. The pistons 68 and cylin 
derS 67 can be made fairly small because the only 
Work they perform is overcoming the friction of 
the main piston 64 in the cylinder 65 and the 

tion of the plunger 6 in its supporting bear 
g. 

It will be noted that the working face of the 
die 8 along one side as at 72 is concave, that 
is, curved inwardly toward the center of the die. 
The face 72 of the die is necessarily concave-be 
cause it is desired to have the lower edge of the 
garnish molding frame, into which the work is 
bent, curved inwardly. This inward curve of the 
face 2 of the die creates a new problem, namely, 
that of maintaining. the bent work against this 
face as the ironer travels from this face around 
the end of the die and back to the face 40 at the 
end of the bending operation. 
To this end the die f8 has pivotally mounted 

thereon as at 73 a pair of arms T4 which carry. 
at their outer ends a clamping bar 75. The 
clamping bar 75 is arranged to engage the inside 
face of the work 37, as shown in Fig. 17, to hold 
the work flush against the curved end 72 of the 
die. Since the ironer travels along, the inner face of the work 37, obviously the clamping bar 

75 
75 must not be in lowered clamping position 

as at 97. T 
piston 9 reciprocably mounted within the cylin 

3 
Therefore the clamping bar 75 is held in raised 
position by a support member 76 pivotally mount 
ed upon the die as at 77 and backed up by the 
spring 78. This support member 76, as shown in 
the dotted lines, Figs. 13 and 15, engages under 5 
an arm 4 to hold the clamping bar 5 in raised 
position. The Outer end 79 of the pivoted support 
76 projects beyond the edge of the die 8. After 
the ironer has passed beneath the clamping bar 
75 and approaches the end of this bar, the ironer 0 
engages the projecting end 79 of the support 76 . 
Swinging it from beneath the arm T4 to the full 
line position, Fig. 15, thus permitting the clamp 
ing bar 6 to fall by gravity into clamping en 
gagement with the work as shown in the full lines 15 
Fig. 13. 
The bar 75 is held in clamping relation with 

the work by the latch 80 pivoted as at 8 to the 
die and held in latching engagement over the arm 
T4 by the spring 82. It will be noted, Fig. 16, that 20 
the upper face 83 of the latch 80 is inclined. 
The arm 74 of the clamping device has a handle 
85 pivotally mounted thereon as at 86. The 
handle 85 has a projecting arm 87 extending Over 
the cam face 83 of the latch 80. The handle 85 25 
is normally drawn towards the arm 74 by the coil 
spring 88, Fig. 13. To retract the clamping bar 
the handle 85 is first drawn back to the dotted 
line position indicated at 89. At this time the 
arm 8 of the handle 85, through the cam engage- 30 
ment with the inclined face 83 of the latch 80, 
has thrown the latch to the disengaged position 
shown in Fig. 16. This permits the handle 85 to 
be drawn from the position shown in the dotted 
lines at 89 to the dotted line position 90, thus 35 
Swinging the arms 74 upwardly and retracting 
the clamping bar 75 to the raised and fully re 
tracted position shown in the dotted lines, Fig. 13. 
The spring 78 now throws the pivoted support 
76 to the dotted line position, Fig. 15, beneath the 40 
arm 74 where it supports the clamping device 
in raised position. At this time the latch 80 
is back in a position similar to that shown in 
Fig. 14 but beneath the arm 74 so that when the 
clamp 75 again falls down by the action of grav-45 
ity the arm T4 will strike the cam face 83 of the 
latch 80 to throw it out temporarily and then per 
mit it again to Snap back into latching engage 
ment with the arm 74 to latch it in clamping en 
gagement with the work. 
Although the power for running the machine 

may be supplied by an electric motor the ma 
chine is preferably air controlled. As shown in 
Figs. 1 and 2 the motor is connected to the driving 
member 3 of the clutch by the chain f4. The 65 
driving member 3 is freely rotatably mounted 
upon the shaft 9 which is operatively connected 
with the driving worm 6 through the gear re 
duction arrangement 5. The driven member 92 

50 

of the clutch is keyed or splined on the shaft 9 60 
So that it is slidable axially of the shaft. The 
driven member 92 is operatively connected in the 
groove 93 with a lever 94. The lever 94 has its 
lower end pivoted to a suitable support as at 95 
and its upper end pivoted to a piston rod 96.65 

The piston rod 95 is connected to a 

der 98. The driven member 92 may also be pro 
vided with a conical braking member 99 which is 
arranged to have a braking engagement with a 70 
stationary brake housing 00. 
The air line 65 which connects the main cyl 

inder 65 with the main air line Of is controlled 
by a valve generally designated 02. As shown, 

until the ironer has passed the clamping bar. the valve fo2 has closed off the main air line 75 
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0 and has connected the line 66 from the main 

air cylinder 65 with the exhaust pipe O3. The 
valve. O2 is controlled through the air cylinder 
05. A piston rod 04 through link 07 connects 

5 the piston in air cylinder 05 to the lever O6 
which operates the valve O2. 
The air line arrangement is shown diagram 

matically in Fig. 2. The air lines are provided 
With three valves of a type well known to the 

10 trade. These valves are numbered 08, O9, and 
0. Walves 08 and 09 are manually controlled 

by lever handles whereas valve flo is mount 
ed. On the base f of the machine immediately be 
low the depending flange fo of the rotary table 

15 3. The depending flange O carries the circum 
ferentially spaced cams 2 and 3. These cams 

2 and 3 may be spaced ten degrees apart for 
purposes described below. Valve O is provided 
With an operating lever 4 having a roller f 15 . 

20 at its outer end. During the rotating of the ro- . 
tary table the cams if 2 and 3 ride over the 
roller 14 thereby operating the valve 0. 
The valve if 0 is connected to the main air line 
Of by a line fió and with the cylinder 98 by line 

25 7. The valve 109 is connected with line 16 
by air line 8 and with line by a line 9. 
A check valve 2 f is mounted in line if T between 
valve 0 and line 9 which permits the air to 
pass only in the direction of the arrow, that is, 

80 only from the valve if 0 to the air cylinder 98. 
Line 9 is connected to cylinder 05 by line 20. 
Another check valve 22 is positioned in line 9 
between the valve fo9 and line 20. Cylinder 98 
is also connected with the valve fo9 by air line 

35 - 23. Walve 108 is connected to line 6 by line 
24 and to cylinder 05 by lines 25 and 26. 
A valve, such as valves O8, 109, 0, is a well 

known article of manufacture and consequently 
will not be described in detail. Each of these 

40 valves is constructed so that air passes from the 
main air-line and valve into any cylinder only . 
when the handle is depressed. As soon as the 
hand is removed from the handle for the cam 
paSSes Over the lever 4, the handle returns to 

45 raised position and the valves shut off the main 
air line and exhause the cylinders to atmosphere. 
The operation of the machine is as follows: 

The starting position of the die is shown in Figs. 
1 and 17. At this time the work 37 is clamped 

50 to the die as above described. The operator then 
presses down on handle fff which operates valve 
08. This permits air to pass through line 26 

to cylinder 05 which actuates the piston and 
throws the valve lever f06 to the right thus con 

55 necting main airline. Of with the line 66 permit 
ting the compressed air to flow into the main air 
cylinder 65. This projects plunger 6 which in 
turn moves the ironer 52 against the work. The 
operator next presses: down on lever fff for the 

60 valve 09 which permits the air to pass through 
line 23 into cylinder 98 which, acting through. 
piston 9 and clutch lever 94, engages the driven . 
member 92 with the driving clutch member 3 
thus causing the table 3 and the die to rotate. 

65 The operator only need momentarily depress the 
lever handles lit. As soon as the operator re 
moves his hands from othese levers the valve 
opens and permits cylinders 05 and 98 to exhaust 
to atmosphere. However, the pistons in these 

70 cylinders do not move back to their original po 
sition until compressed air is again fed into the 
opposite ends of the cylinders. This leaves the 
valve 102 in position so that the air line iO is 
connected with air line 66 and the clutch is re 

75 tained in engaged position by any suitable and 

well known locking arrangement, which may be 
a Snap Over center spring, until air is again ad 
mitted to the cylinder to disengage the clutch. 
As the die rotates the work is bent by the ironer 

around the die 8 as shown progressively in Figs. 5 
17, 18, 19 and 20. When the die has rotated ap 
proximately 350 the cam 3 engages roller 5 
thus operating valve ?o momentarily. This mo 
mentarily permits air to pass from line i?s 
through it, check valve 2 and into the other 10 
end of the cylinder 98 thus disengaging the 
clutches 3, 92. This also permits air to flow 
through lines 9 and 20 into cylinder f05 which 
returns valve fo2 to the position shown with line 
of cut off and line 66 from cylinder 65 now be- 15 

comes an exhaust line which in conjunction with 
valve O2 and line 3 exhausts cylinder 65 to at 
mosphere. 
This permits the small pistons 68 and plungers 

69, as above described, to return the main piston 20 
64 and ironer to retracted position shown in Fig. 
1. The rotation of the table is stopped after it 
travels approximately 350° or at any other point 
Subsequent to the last bend around the end of the 
die and before it reaches the recess 38 because 25 
otherwise the ironer while still pressed by the 
plunger 6, would again reach the recess 38, jam 
into the work and destroy the work and injure 
the die. 

After the ironer. has been retracted with the 30 
table in the position shown in Fig. 20, the opera 
tor then depresses lever fff for valve fo9 which 
permits air to pass through line 23 into the 
cylinder 98 again engaging, the clutch which ro 
tates the table 3 and die 8. The cam 2 next 35 
engages the roller 5 opening valve fo which 
permits air to flow through line 7 into cylinder 
98 thereby disengaging, the clutch and stopping 
the machine at its original position shown in 
FigS. 1 and 17. At this time the work can be 40 
removed and the machine is in position for re 
loading. Whenever the clutch is disengaged the 
brake 99, OO stops the machine. 

If, at any time during the operation of the 
machine, an emergency arises requiring the ma- 45 
chine to be stopped immediately, the operator 
can throw handle liff upwardly thus operating 
valve O9 so that the air passes through check 
valve 22 through line 9 into line 7 and then 
into cylinder 98 thereby disengaging the clutch. 50 
At this time the air also passes through line 20 
into the cylinder 105 which throws the valve O2 
to exhaust position permitting the air to exhaust 
from cylinder 65 through lines 66 and O3. Check 
valve 2 prevents the air from flowing from line 55 
9 along line f to valve to where it would be 

exhausted. During the normal operation of the 
machine, check valve f22 prevents the air from 
flowing from line T into line 9 and then into 
valve 09 where it would be exhausted to atmos- 60 
phere. 

. During the operation of the machine the table 
rotates as indicated by the arrows,...Figs. 17 to 20. 
In Fig. 19 the ironer has just passed beyond the 
stop. T9 and released the clamping bar 75 which 65 
thereafter holds the work tightly against the 
curved edge of the die. 
As shown in Fig. 1 the geometrical center of 

the die 8 is concentric with the post 2 and the 
center of rotation of the table 3. At this time 70 
the support plate is entirely within the circum 
ference of the table and the tracks 3 are aligned 
with the plunger 6. As the table 3 rotates this 
rotation is necessarily translated to the plate 9 
and die 8. However, the slide 30, swiveled on the 75 
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stationary pin. 29, remains stationary thus caus 
ing a relative movement between the rotating 
table 3 and the' support plate 9, that is, the 
support 9 as it rotates also slides in the guideway 

5 2 supported on the rollers 23 and guided by the 
rollers 22. The movement of the plate 9 for the 
first quadrant of rotation is shown in Fig. 18. It 
Will be noted that as the die rotates counterclock 
wise the movement of the plate 9 in the guide 

10 way 2 causes the die to simultaneously recede 
This movement. On the part from the ironer 52. 

of the die obviates the need for the shoe to travel 
up a steep hill during this first quarter rotation. 
in other Words, this movement of the die away 

15 from the ironer as it rotates decreases the force 
Component acting tangentially or perpendicularly 
to the radius of the die at the point of contact 
of the ironer with the work so that this component 
is not large enough to destroy the ironer and the 

20 work. It may also be said that the backing away 
of the die from the ironer makes it easy for the 
ironer to climb the hill presented by the face of 
the die along its long side. . 

AS. the die travels through the second quadrant, 
25 that is, from the position shown in Fig. 18 to that 

shown in Fig. 19, the ironer travels what may be 
termed "down-hill'. At this time the stationary 
Slide 30 operating between tracks 3 returns the 
plate 9 back to its original position within the 

30 circumference of the rotating table 3. During 
the third quadrant of rotation of the die, that is, 
from the position shown in Fig. 19 to that shown 
in Fig. 20, the ironer is again traveling up-hill and 
at this time the plate 9 is again drawn away from 

35 the ironer during the rotation as, and for the 
purpose, described above. 
The machine is designed to operate with vari 

ous dies, the Working faces of which have differ 
ent contours depending upon the size and the 

40 shape of the frame or article into which the metal 
is to be bent. The adjustability of the pin 29 and 
block 30 varies the length of the stroke of the 
plate 9 as it reciprocates across the rotating 
table 3. Through the adjustability of the pin 29 

45 and slide block 30 the stroke of plate 9 can be 
lengthened to accommodate those dies which 
have longer faces and the stroke can be short 
ened to accommodate those dies which have short 
faces. In Some instances it will be desirable to 

50 adjust the pin 29 so that it is concentric with the 
post 2, that is, the center of rotation of the table, 
thereby permitting the plate 9 to rotate with 
the table Without any reciprocation transversely 
of the table in the guide 2. 

55 I claim: 
1. A metal bending machine comprising a ro 

tatable table, a die movably mounted on the said 
table and arranged to rotate with the table, the 
Said die having a working face about which the 

60 metal is bent during the rotation of the die, an 
ironer for yieldably holding the work against the 
Working face of the die, and means for moving the 
die relative to the rotating table during the bend 
ing Operation SO that the geometrical center of . 

65 the die travels toward and away from the center 
of rotation of the said table. 

2. A metal bending machine comprising a ro 
tatable table, a die reciprocably mounted on the 
Said table and arranged to rotate therewith, the 

70 said die having a working face about which the 
metal is bent during the rotation of the die, some 
portions of said face being more distant from the 
geometrical center of the die than other portions, 
an ironer exerting a thrust toward the center of 

75 rotation of the table for yieldably holding the 

Work against the working face of the die, and 
means for reciprocating the die relative to the 
rotating table during the bending operation so 
that the geometrical center of the die travels 
away from the center of rotation of the table as 5 
the ironer travels about the die from one working 
face portion of the die to another working face 
portion more distant from the geometrical center 
of the die whereby the travel of the ironer along 
the work and about the die is facilitated. 0. 

3. A machine for bending a single length of 
metal of channel or equivalent section into a 
frame in a single operation comprising a rotat 
able table, a die around which the metal is bent 
having portions of its working face spaced far- 15 
ther from the geometrical center of the die than 
other portions, the said die being supported on 
the Said rotatable table and arranged to move 
relative to the table during the rotation of the 
table, an ironer for yieldably engaging the work 20 
and holding the same against the working face 
Of the die during the bending operation, and 
means for moving the said die relative to its 
Supporting table during the bending operation 
whereby the die retreats from the ironer as the 25 
ironer travels from one portion of the working 
face of the die to another portion of the working 
face of the die more distant from the geometrical 
center of the die. 

4. A metal bending machine. comprising in 30 
combination a rotatable table, a die carried by 
the said table and arranged to rotate therewith, 
the said die having a working face against which 
the Work is held during the bending operation, 
an ironer for yieldably holding the work against 35 
the Working face of the die, the working face of 
the die having one portion closer to the geo 
metrical center of the die than another more 
distant portion thereby presenting a hill which 
the ironer must climb as it passes from the work- 40 
ing face portion closer to the geometrical center 
of the dile to the working face portion"more dis 
tant from the geometrical center of the die, and 
means for shifting the said die bodily relative to . . 
the rotating table during the up hill travel of 45 
the ironer whereby the travel of the ironer along 
the up hill face of the die is facilitated. 

5. A metal bending machine comprising in 
combination a rotatable table, a die carried by 
the said table and arranged to rotate therewith, 50 
the said die having a working face against which 
the work is held during the bending operation, 
an ironer exerting a thrust toward the center of 
rotation of the said table for yieldably holding 
the work against the working face of the die, the 55 
working face of the die having one portion 
closer to the geometrical center of the die than 
another more distant portion thereby presenting 
a hill which the ironer must climb as it passes 
from the working face portion closer to the 60 
geometrical center of the die to the working face 
portion more distant from the geometrical center. 
of the die, and means for shifting the said die 
bodily relative to the rotating table and away 
from the said ironer during the up hill travel of 65 
the ironer whereby the travel of the ironer along 
the up hill face of the die is facilitated. 

6. A metal bending machine comprising in 
combination a base, a table rotata.bly mounted 
on the said base, a guideway extending across 70 
the table, a die supporting plate reciprocably 
mounted in the said guideway, a die carried by 
the said support plate having a working face 
about which the metal is bent, an ironer for 
holding the work against the Working face of 75 
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the die during the bending operation, and means 
for reciprocating the said support plate in the 
said guideway during the rotation of the table 
to facilitate the travel of the ironer along the 
wing face of the die during the bending oper 
8O - 

7. A metal bending machine comprising in 
combination a base, a table rotatably mounted 
On the said base, a guideway extending across 
the table, a die supporting plate reciprocably 
mounted in the said guideway, a die carried by 
the said support plate having a Working face 
about which the metal is bent, an ironer for 
holding the work against the working face of the 
die during the bending operation, a fixed pivot 
offset from the center of rotation of the rotating 
table about which the support plate swings 
during the rotation of the table whereby as the 
table rotates the die supporting plate rotates 
with the table and also travels across the table 
in the said guideway to facilitate the travel of 
the ironer along the working face of the die. 

8. A metal bending machine comprising in 
combination a base, a table rotatably mounted 
on the said base, a guideway extending across the 
table, a die supporting plate reciprocably mounted 
in the said guideway, a die carried by the said 
support plate having a working face about which 
the metal is bent, an ironer for holding the work 
against the working face of the die during the 
bending Operation, the said die Support plate 
having a guideway extending transversely of the 
guideway in the said rotatable table, a fixed pin 
operatively engaging the said support plate in the 
said guideway and offset from the center of ro 
tation of the table whereby as the table rotates 
the die Support plate reciprocates in the said 
guideway to facilitate the travel of the ironer 
along the working face of the die. 

9. A metal bending machine comprising in 
Combination a base, a table rotatably mounted 
On the base, a guideway extending across the 
table, a die Support plate reciprocably mounted 
in the said guideway, a die having a working face 
about which the metal is bent carried by the sup 
port plate with its longer diameter positioned 
parallel to the guideway which extends across 
the table, an ironer for holding the work against 
the working face of the die during the bending 
Operation, the said die support plate having a 
guideway extending transversely of the guideway 
in the said table, and a fixed pin having a block 
swiveled thereon which slidably engages the said 
support plate in the said guideway, the Said pin 
and block being offset from the center of rota 

tion of the table whereby as the table rotates 
the die Support plate reciprocates in the said 
guideway to facilitate travel of the ironer along 
the working face of the die. 

10. A metal bending machine comprising in 5 
combination a base, a table rotatably mounted 
on the base, a guideway extending across the 
table having a plurality of rollers, a die support 
ing plate reciprocably mounted on the said rollers . 
in the said guideways, a die having a working face lo 
about which the metal is bent carried by the 
support plate with its longer diameter positioned - 
parallel to the guideway which extends across the 
table, an ironer for holding the work against the 
working face of the die during the bending op- 5 
eration, the said die support plate having a guide 
Way extending transversely of the guideway in 
the said table, and a fixed pin having a block. 
swiveled thereon which slidably engages the said 
support plate in the said guideway, the said pin 20 
and block being offset from the center of rota 
tion of the table whereby as the table rotates 
the die Support plate. reciprocates in the said 
guideway to facilitate travel of the ironer along 
the working face of the die. 25 

11. A metal bending machine comprising in 
combination a base, a table rotatably mounted on 
the base, a guideway extending across the table 
having a plurality of rollers rotatably mounted 
in the bottom of the guideway and a plurality so 
of rollers mounted with their axes inclined along 
the side of the guideway, a die supporting plate 
with inclined side faces reciprocably carried upon 
the said rollers in the bottom of the guideway 
and having the inclined side faces in rolling en-SS 
gagement with the rollers along the sides of the 
said guideways, a die having a working face about 
which the metal is bent carried by the support 
plate with its longer diameter positioned par 
allel to the guideway which extends across the 40 
rotatable table, an ironer for holding the work 
against the working face of the die during the 
bending operation, the said die support plate 
having a guideway extending transversely of the 
guideway in the said rotatable table, and a fixed 45 
pin having a block swiveled thereon which slid 
ably engages the said die support plate in the 
said guideway, the said pin and block being offset 
from the center of rotation of the table whereby 
as the table rotates the die support plate recip- 0 
rocates in the said guideway to facilitate the. 
travel of the ironer along the working face of the 
die. . 

OTO B. J.N.S.E.N. 

  


