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UNITED STATES PATENT ?FFICE 
METAL FORMING MACHHINE 

William J. Ogden, Shortsville, N. Y., assignor to 
Papee Machine Company, Shortsville, N. Y., a 
corporation of New York 

Application April 12, 1945, Serial No. 587,883 
(C. 153-34) 13 Claims. 

This invention relates to metal forming ma 
chines and, more particularly, to rod bending 
machines, such as employed to ferm the eye por 
tion of eye pins, bolts, hooks and the like, ône 
object of the invention being to provide a fimore 
simple, practical and efficient machine of the 
character described. 
Another object is to provide an improved ma 

chine of the above character capable of more 
accurately bending rods of substantial diameter 
Without preliminary heating. 
Another object is to provide a more automatic 

machine of the above type adapted for rapid 
production with a minimum of labor and expense. 
To these and other ends the invention resides 

in certain improvements and combinations of 
parts, all as will be hereinafter more fully de 
scribed, the novel features being pointed out in 
the claims at the end of the specification. 

In the drawings: 
Fig. 1 is a front elevation of a machine, partly 

broken aWay, embodying the present invention; 
Fig. 2 is a top plan view of lower portions of 

the same, partly in section; 
Fig. 3 shows a work guiding part detached; 
Fig. 4 is a view similar to Fig. 1, but showing 

the dies closed on the work; 
Fig. 5 is an enlarged section of portions. of the 

machine on the line 5a-5a in Fig. 4; 
Fig. 6 is a diagrammatic view of the successive 

operations of the machine; 
Fig. 7 is a front elevation substantially on the 

line id-fa in Fig. 2; 
Fig. 8 is a similar View on the line 8a-8a, in 

Fig. 2, but showing the dies closed on the work; 
Fig. 9 is a side elevation as viewed from the left 

in Fig. 1, and 
Fig. 10 is a sectional elevation on the: line 
0a-8a in Fig. 1. 
The invention is embodied in the present in 

stance in a fixture for use with a die press of 
usual construction, but may be embodied directly 
in a die press itself, and provides a machine for 
bending metal rod stock of substantial, say, one 
half inch diameter, to form an eye pin or finger 
ShoWn in Figs. 6 and 8, for use as part of a 
feeding drum of a Sillage handling machine. 
The present fixture comprises, a frame, base 

portions of which, indicated generally at f5. (Figs. 
1 and 2), are adapted for attachment to the bedi 
of a press and carry the lower die elemenits here 
after described. Dowel guides f6 guide" aan upper 
head 17 carrying. an, upper die element, a shear 
plate and other parts, being reciprocated: verti 
cally by a shank Ta, connected by any; suitable 
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means (not shown) with the ram of the press. 
Rising ffom the rear of the base portioh 5 is 

a post 8 (Figs. 9 and 10), in which is fixed a 
statienary, horizontal maind?e f 9 ha, Wing at its 
forward end a cylindrical portion 20 projecting 
forwardly from the post. f8 , and serving as one of 
the felatively movable die eleme?ts or members 
hereafter described. The rod 2:ll is. first bent 
reversely, or into. a. U shape, around the mandrel 
20, by mheans. of an upper die element or plate 
22 fiXed in the head as by screws. 23 and recipro 
cated: vertically close: to, the front face of pòst fS. 
This die element.has, a substantially semi-circular 
forming sürface. 24 for bending the rod about the 
mandrell 20, the curved. surface 24. having, a diam 
eter approximatting. the Outer diameter of the eye 
to be formed in the rod. 
The rod may be presented for such bending 

after being pre?ut to final length, but the ma 
chine preferably comprises: shearing mheans. for 
cuttingithe: rod to such.length from a bar of Stock, 
to facilitate feeding and increase the rate of pro 
duction. For this: purpose, the base portion of 
the machine has a post 25. having its top formed 
With a channel 26. along which a bar of stock rnay 
be slid longitUldinally to present its end to the 
shearing means: and between the mandrel and 
the die. An arm: 22ú depending: from:the upper 
die 22, serves as a gauge or stop for locating the 
rod in the machine. The inner side of the: top of 
the post has fixed thereto, as by meåns of a bolt 
27, a square-shaped shear plate 28 having one of 
its cutting, recesses atlined with channel 26 in the 
post. A similar upper shear plate 29 is fixed to 
the adjacent end of the head T, for cutting co 
operation with the lower: shear plate: 28, to cut 
off a length of rod in the : descent of the head. 
These: parts are so arranged that the length of 
rod is sheared from the stock: bar as the upper 
die ertgageSº the rodi: toº, free the rod for do Win 
ward bendingby the die. W 
The operations, sór far described are schemati 

cally illustrated in: Fig. 6, where: a length of rod 
2 if is shown presented above themandrei 20; then 
bent downWardlý by thae: upper die 22. around the 
mandrellinto U: shape, ready for further: bending 
to" complete the eyeé shape, by a second set óf 
dieSnOWº to be described 
The second set" of diese for: completing: thie. eye 

shapje: comprises; préferably, a 3 pair" of members 
or plates 30 and 3 . These plates have their bot 
tom edges, slidably supported. on ways', 32 ad 33 
(FigS , 8 and 9): fixed on a horizontal sürface 34 
of the base of the: frame in rear of ar upright 
wall 35; which fürther guides the members 30 and 
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3 f' and to which they are slidingly attached by 
means of bolts 36 fiXed in the die members S0 
as to project forwardly through slots 37 in the 
wall 35 with washers under their heads abutting 
the front face of the wall, as shown. A coiled 
tension spring 38 is fixed to each bolt and to a 
Screw 39 on the wall and serves to normally main 
tain the die member in its outward or open 
position. 
The die members 3G and 3 i have circular form 

ing surfaces 40 and 4 ? for engaging the sides of 
the U-shaped end formed on the rod by the first 
set of dies and continuing the bending thereof to 
complete the eye or ring, as shown diagrammati 
cally in Fig. 6. These forming Surfaces are re 
CeSSed at 2 and 43 for a clearance purpose here 
after described. The members 30 and 3 are 
moved inwardly to form the rod by actuating 
connections with the upper die 22 or the head 
which carries it, such connections comprising de 
pending Wings 44 and 45 on the head (Figs. 1 
and 9), having inclined oppoSing faces 46 and 47, 
preferably surfaced by hardened wear strips 8 
and 49 for engagement with correspondingly in 
clined outer edges 50 and 5 on the die members 
3) and 3. It is evident from this construction 
that as the first set of dies, comprising the man 
direl 26 and the upper die 22, are closed in a ver 
tical direction, the second set of dies, comprising 
the mandrel and the members 30 and 3 f, are 
simultaneously closed in a horizontal direction to 
complete the forming of the eye in the end of the 
rod. For this purpose, a feeding meanS is pro 
vided for feeding a partially bent rod from the 
first to the Sec0nd. Set Of dies and for discharging 
a, completed rod from the second set of dies, dur 
ing each opening movement of the dies, as will 
now be deScribed. 

The means for feeding the rod from One Set of 
dies to the other comprises, preferably, a series 
of rod fingers 52 (Figs. 9 and 10) Sliding longitu 
dinally in openings bored through the post i 8 in 
spaced relation about the mandrel. The rear 
ends of the rod fingers are fixed in a plate 53 
Sliding om a pair of pins 54 fixed in the mandrel 
and having heads 55 for limiting the outward 
moVement of the plate under the action of com 
pression Springs 56 coiled about the fingers 52 in 
receSSeS in the post 8, as shown. Plate 53 car 
ries an inclined cam surface 57 for cooperation 
With a dog 58 pivoted at 59 on a bracket 60 fixed 
On the ram. A spring 6 li tends to hold the op 
posite end or tail of the dog against a stop plate 
S2 on the bracket, which may Serve also as a shear 
plate to yield and protect the feeding means in 
case of positive obstruction. During the descent 
of the head from the position shown in Fig. 9 
to initially engage and bend a length of rod fed 
into the machine, the dog 58 yields upwardly 
Without actuating the feeding means, but on the 
return or upward stroke of the head, as shown in 
Fig. 10, the dog cams the plate 53 forwardly to 
ad Vance the fingers 52 and feed or Slide the par 
tially bent rod along the mandrel to position for 
operation thereon by the second set of dies dur 
iling the Subsequent downward stroke of the head. 
At the Same time, the previously completed rod 
is pushed off the end of the mandrel, as shown in 
Fig. 1, and discharged or dropped from the ma 
Chine through an opening 63 in the base of the 
frame. 
Means are provided for continuously engaging 

and guiding the rod in position for operation 
thereon by both sets of dies and while being fed 
from one set to the other, comprising, preferably, 
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4 
an arm 4 (Figs. 1, 3 and 9) sliding on the surface 
3 of the base of the frame between the front of 
the mandrei post 8 and the slideway 32 of die 
member 33. The arm is formed with an elongated 
Slot 65 embracing a stud bolt 66 in the frame for 
limiting the sliding movement of the arm. A 
coiled tension Spring 6 is connected to the bolt 
and to a finger 68 on the arm for yieldably slid 
ing the arm inwardly. The inner end of the arm 
is formed with a transversely turned guiding foot 
69, positioned to engage the shank of the rod to 
hold it in vertical position, while being fed along 
the mandrel to position for engagement and final 
bending by the second set of dies. During the 
bending in the second set of dies, the guide arm 
yieldS aS ShoWn in Fig. 4, but is released upon 
discharge of a finished rod, for return by its 
Spring to position for engaging and guiding the 
Succeeding length of rod as dieScribed. 
The rod positioning and guiding means com 

prises also a device for accurately locating a 
length of rod longitudinally of the mandrel as it 
is fed to position for operation thereon by the 
second set of dies, such means comprising, pref 
erably, a pair of spaced parallel arms 70 and T f 
(Figs. 2 and 5) pivoted at their outer ends on a 
horizontal bracket 72 on the outer face of the 
front wall 35 of the base. These arms are drawn 
toward each other by a coiled tension spring 73 
against stop pins T4. The inner ends of the 
arms are formed with recesses 75 curved to fit 
the rod, the arms being Slightly beveled at the 
inner ends of the receSses so that, as the rod is 
advanced by the feeding means, it spreads the 
arms and drops into the recesses 75 thereof by 
which the rod is accurately iocated lengthwise 
of the mandrel in position for cooperation with 
the horizontally moving dies 30 and 3, the latter 
being formed with the recesses 43 described above 
So as to clear the arms 70 and 7 in the closed 
position of the dies, as shown in Figs. 5 and 8. 

In operation, the head being raised, a stock 
length of the rod material is slid along the chan 
nel 26 in the top of post 25 between the shear 
plates 28 and 29, and over the mandrell 20 into 
engagement with the stop 22a. As the head de 
Scends, a length of rod is sheared off and engaged 
between the mandrel and the upper die 22 which 
bends the rod around the mandrel into U shape 
as shown. As the head rises again, the feeding 
means slides the partially bent rod along the 
mandrel under guiding engagement by the foot 
69 of the guide arm until the rod is snapped into 
the recesses of the guide arms 70 and TI I which 
positions it longitudinally of the mandrel for co 
operation with the horizontally moving dies 30 
and 3 l. As the head again descends to repeat 
the Operation so far described, the dies 30 and 
3 i are closed to continue the bending of the rod 
around the mandrel to complete its eye shape. 
As the head again rises and another length of 
rod is fed along the mandrel as described, the 
completed rod is pushed off the end of the man 
direl and discharged from the machine. The 
machine is preferably driven continuously during 
Such operation, although it may be operated in 
termittently if so desired. 
The described construction accomplishes the 

Cutting off and bending of a rod of substantial 
diameter in a cold state in two operations, auto 
matically and rapidly and so as to require merely 
the labor of feeding the stock into the machine. 
After severing from the stock, the lengths of rod 
are continuously and precisely fed and guided, 
from one set of dies to the other, and discharged 
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in completed state. No interruption of the; oper 
ation of the machine is required for feeding: in, 
positioning, removing, Gir otherwise: handling the 
work and the machine: affords a rapidrate of pro 
duction with marked economy of time: and labor. 
The invention thus accomplishes-its objects and 

while it i has been herein disclosed by reference 
to the i details of a preferred embodiment, it is 
to be understood that such disclosure is. intended 
in an, illustrative, rather than: a, limiting: sense, 
as it is, contemplated that Various modifications 
of the construction and arrangement of the parts 
will readily occur to.those skilled in the art, with 
in the Spirit of the invention and the scope of the 
appended claims. 

I claim: 
1. A rod bending machine comprising a set of 

relatively movable dies for bending a length of 
rod to partially form the same, a second set of 
relatiyely movable dies for performing a second 
bending operation on saidi rod, said sets- of dies 
having a. die element in c0minon, actuating meanS 
for operating Saidi sets of dies. Simultaneously, fo' 
operating simultaneously on a plurality of lengths 
of rod, and means for feeding a length- of rod 
along said common die element from one of said 
sets of dies to the other thereof for successive 
operations thereon. 

2. A metal forming machine comprising, a Set 
of relatively movable dies for bending a work 
piece to partially form the Same, a Second set 
of relatively movable dies for continuing the 
bending of the work piece, said sets of dies hav 
ing a, die element in common, actuating means 
for closing said sets of dies simultaneously, and 
means for sliding said work piece along said com 
mon die element from one of said sets of dies to 
the other thereof for successive operations there 
O. 

3. A metal forming machine comprising a set 
of relatively movable dies for bending a work 
piece to partially form the same, a second set of 
relatively movable dies for continuing the bend 
ing of the work piece, said sets of dies having a 
stationary die element in common, actuating 
means for operating said Sets Of dies in timed 
relation with each other, and means for sliding 
said work piece along said common die element 
from one of said sets of dies to the other thereof 
for Successive Operations thereon. 

4. A metal forming machine comprising a Set 
of relatively movable dies for bending a work 
piece to partially form the same, a second set of 
relatively movable dies for continuing the bend 
ing of the work piece, said sets of dies having a 
stationary die element in common, actuating 
means for said sets of dies for closing the same 
simultaneously, and means for feeding said work 
piece from one of said sets of dies to the other 
thereof for successive operations thereon. 

5. A metal forming machine comprising a set 
of relatively movable dies for bending a work 
piece to partially form the same, a second set of 
relatively movable dies for c?ntinting the bend 
ing of the work piece, Said setS of dies having a 
stationary die element in common, actuating con 
nections between Said setS of dies for opening 
and closing the same simultaneously, and means 
for feeding Said work piece along Said common 
die element from One of said sets of dies to the 
other thereof for Successive Operations thereon. 

6. A metal forming machine comprising Shear 
plates, a set of dies movable relatively to one 
another in one direction for bending a work piece 
to partially form the same, a second set of dies 
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movable': relatively to one another in a direction 
transverSe to the direction', of movement. of Said 
first set of dies for continuingithe: bending of the 
work piece, actuating means for opening. and 
closing said shear plates and Said setS. of dies 
simultaneously, and means for feeding said work 
piece from one of said sets of dies to the other 
thereof for Successive. Operations-thereon. 

7. A rod bending machine" comprising: a, sta 
tionary mandrel, a. die element movable toward 
and from Said mandrell. for partially; bending a 
rod, a pair of die members: movable toward and 
from said: mandrel for continuing the bending 
of Said.rod, actuating. means: for Operating Said 
die element and members in timed relation. with 
each: other, and means for feeding. Said.rod along 
said mandrel from: Said die element. to Said, die 
members for successive operations. thereon. 

8. A rod bending machine" comprising. a sta 
tionary mandrel, a die element movable in: one 
direction: toward and from: Said mandrel for par 
tially bending a rod, a pair of die members mov 
able: in opposite directions, respectively, toward 
and from said mandrel, transversely to the di 
rection of movement of said die element, for sub 
sequently completing the bending of said rod, 
actuating means for moving said: die element and 
said pair of die: members in timed relation with 
each otherfor operating simultaneously on a plu 
rality of rods, and means for feeding a rod' from 
Said die element to i said die members for Suc 
cessive operations thereOn. 

9. A rod bending machine comprising a sta 
tionary mandrel, a die element movable in one 
direction toward and from Said mandrel for par 
tially bending a rod, means for moving Said elle 
ment, a pair of die members movable in opposite 
directions, respectively, toward and from said 
mandrel, transversely to the direction of move 
ment of Said die element, for continuing the 
bending of said rod, cam means connecting Said 
die element with said pair of die members for 
moving said members during the movement of 
said element for operating simultaneously on a 
plurality of rods, and means for feeding a rod 
from Said die element to Said die memberS for 
successive operations thereon. 

10. A rod bending machine comprising a frame, 
a, set of relatively movable forming dies on said 
frame, positioning means on said frame compris- . 
ing a gauge for presenting rod stock to said dies, 
means Spaced from said dies for shearing a length 
of rod from said stock while positioned between 
Said forming dies, a second set of relatively mov 
able dies on said frame for continuing the bend 
ing of Said length of rod to complete the forming 
thereof, means for actuating said shearing means 
and said sets of dies in timed relation with each 
other for bending a plurality of rods simulta 
neously, and means for feeding a rod from one 
of Said Sets of dies to the other thereof for Suc 
cessive operations thereOn. 

11. A rod bending machine comprising a frame, 
a set of relatively movable forming dies On said 
frame, positioning means on said frame compris 
ing a, gauge for presenting rod stock to said dies, 
cooperating shear plates Spaced from said dies 
and connected with a movable one of said dies 
and with said frame, respectively, for shearing a 
length of rod from Said Stock While positioned 
between Said forming dies, a second set of rela 
tively movable dies for continuing the bending of 
Said rod, means for actuating said Shear plates 
and Said sets of dies in timed relation with each 
other for simultaneously bending a plurality of 
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rods, and means for feeding a rod from one of 
said sets of dies to the other thereof for succes 
Sive Operations thereon. 

12. A rod bending machine comprising a frame, 
a set of relatively movable forming dies on said 
frame, positioning means comprising a gauge on 
Said frame for presenting a length of rod stock 
to said dies, shear plates actuated by a movable 
One of Said dies for shearing a length of rod from 
said stock for bending in said set of dies to par 
tially form the Same, a second set of relatively 
movable dies on said frame for continuing the 
bending of said rod, said sets of dies having a 
stationary die element in common, actuating 
means for actuating said shear plates and said 
SetS Of dieS in timed relation to each other for 
simultaneously bending a plurality of rods, and 
means for feeding a rod along said common die 
element from one of said sets of dies to the 
other thereof for successive operations thereon. 

13. A rod bending machine comprising a frame, 
a stationary mandrel on said frame, a die elle 
ment imovable in one direction on Said frame 
toward and from said mandrel, positioning 
means comprising a gauge on said frame for pre 
Senting a length of rod stock to Said mandrel, 
means for shearing a length of rod frOm Said 
stock for bending by said die element on said 
mandrel to partially form the same, a pair of 
die members movable in opposite directions on 
said frame toward and from said mandrel, trans 

8 
versely of the direction of movement of said die 
element, for continuing the bending of Said rod, 
means for actuating said shearing means and 
die element and members in coordinated timed 

5 relation for simultaneously bending a plurality of 
rods, feeding means for moving a rod along Said 
mandrel from Said die element to Said die mem 
bers for Successive operations thereon and for 
discharging the same from said machine, and 

10 means for continuously engaging and positioning 
said rod relative to said die element and members 
and while being fed therebetween. 

WILLIAMI J. OGDEN. 
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