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Patented Aug. 10, 1948. 2,446,824 

UNITED STATES PATENT OFFICE 
2,446,824 

METAL-BENDING MAC NE. W. BOLD). 
DOWN MEANS TO PREVENT DE DEFLEC 
TON 

Lee B. Green, Lakewood, Ohio 
Application June 21, 1945, Seria No. 600,765 

11. Claims. (C. 153-33) 

This invention relates to metal working ma 
chines and, more particularly, to a machine for 
carrying Out forming and bending Operations and 
which is an improvement over the machine dis 
closed in my earlier Patent No. 2,287,933 granted 
June 30, 1942, 
As one of its objects, the present invention pro 

vides a forming and bending machine generally 
similar to that of my earlier patent but which is 
more compact and embodies several improvement 
features which enable it to carry Out the intended 
operations in a more accurate and Satisfactory 

e. 
Another object of this invention is to provide an 

improved machine of this character, in which 
novel hold-down means is employed for render 
ing the operations more accurate and satisfac 
tory by substantially eliminating the effects of 
deflection in the machine and accumulated lost 
motion between the various moving parts of the 
machine. 
A further object of the invention is to provide 

an improved machine of the character men 
tioned, having a pivoted carriage for the movable 
clamping and forming die and wherein novel hold 
ing means for the carriage protects the pivot 
mounting thereof from harmful stresses. 

Still another object is to provide an improved 
machine of this character, in which a thrust ab 
sorbing backing is employed for the stationary 
die mount for preventing shifting or deflection 
thereof. 
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2 
shown in said earlier patent but which embodies 
important improvement features which will be de 
scribed hereinafter. The improved machine is 
provided with an elongated generally horizon 
tally extending rigid hollow frame having 
thereon a stationary die mount t2 which is con 
nected with the frame at a point intermediate 
its ends and extends a substantial distance there 
above. The mount 2 forms a support for one of 
the main dies of the machine, in this instance, the 
female die 3. On one side of the die mount 2 
the frame is provided with spaced ways a 
forming a guideway 4 on which a slide 5 is re 
ciprocably movable toward and away from the 
mount 2. 
A second main die, in this instance, a male die 

6, is carried by the slide 5 and movable thereby 
into and out of working cooperation with the fe 
male die 3. The male die 6 is not carried di 
rectly by the slide 5 but by a carriage which 
is mounted on the slide for swinging about the 
axis of an upright pivot post 8 carried by the 
slide. 
The carriage is shown in the drawings in 

full lines in its working position in which it is 
disposed in substantial alignment with the path 
of reciprocating movement of the slide 5 but is 
adapted to be swung laterally to the broken line 
position of Fig. 2 in which the carriage extends . 

30 in angular relation to such path of reciprocating 

This invention also provides for a more posi 
tive and direct actuation of the bending dies by 
the use of pivoted individual power cylinders for 
Swinging the wings which carry the bending dies. 
The invention can be further briefly summar 

ized as consisting in certain novel combinations 
and arrangements of parts hereinafter described 
and particularly set out in the claims hereof. 
In the accompanying sheets of drawings, 
Fig. 1 is a perspective view showing a metal 

working machine embodying the improvement 
features of the present invention. 

Fig. 2 is a plan view of the machine. 
Fig. 3 is a side elevation of the machine with 

portions thereof broken away. 
Fig. 4 is a partial sectional plan view taken on 

line 4-4 of Fig. 3, and 
Fig. 5 is a partial side elevation corresponding 

with Fig. 3 but showing the slide in the position 
corresponding with the closed condition of the 
main dies. 
The drawings show a metal working machine 

35 

movement so as to facilitate the removal of a 
work piece from the male die 6. The swinging 
of the carriage can be effected by means of a 
hydraulic power cylinder 9 fixed thereon and 
whose piston rod 20 carries a rack 2 which co 
operates with a gear 22 fixedly mounted on the 
pivot post 8 of the slide 5. 
The female die 3 may be of any desired shape 

or contour, depending upon the Operation to be 
40 performed thereby and in this instance is a Sub 

stantially quadrangular member having a shallow 
concave contour in its front or working face simi 
lar to the female die shown in said earlier patent 
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and serves as a combined forming and clamping 
die for the work piece. The male die 6 likewise 
may be of any desired shape or contour and in 
this instance is of a convexly rounded contour and 
cooperates with the female die 3 for the accom 
plishment of a combined forming and clamping 
operation. The sides of the male die form rounded 
anvil portions 6a with which the bending dies 
cooperate as explained hereinafter. 
The metal working machine fo can be used for 

various purposes, for example, it can be used in 
O which is generally similar to the machine 55 carrying out a simple forming or stamping oper 
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ation on sheet metal work pieces, or it can be . 
used for various bending operations to be per 
formed on plain or flanged sheetmetal workpieces 
or structural forms while the latter are clamp 
ingly held by the main dies 8 and f, or it can 
be used for carrying out a combined forming and 
bending operation. The particular dies 8 and 

shown in this instance are intended for such 
a combined forming and bending operation and 
can be used for producing refrigerator cabinets 
or the like from flanged sheet metal work pieces 
as illustrated and described in said earlier 
patent. - 

The bending operation performed by thema 
chine O is carried out by the use of a pair of 

O 

s 
bending dies 24 in cooperation with the main 
dies 3 and 8. The bending dies 24 are substan 
tially identical with the bending dies disclosed 
in said earlier patent and are plate-like members 
mounted for similar rocking movement. The 
bending dies 24 cooperate with and are rockable 
around the above mentioned anvil portions a 
of the male die f when the latter is in its closed 
position. These bending dies are carried by piv 
otally mounted wings 25 which swing about pivot 
axes 26 for causing such rocking of the bending 
dies around the anvil portions Ba while the work 
piece is being clampingly held against the female 
die by the male die 0. 
During such rocking of the bending dies 24 

pressure is applied to the backs thereof by the 
spring pressed rollers 2 of the wings 25 and slip 
page of the bending dies relative to the anvil 
portions Sa is prevented by the racks 28 of the 
bending dies meshing with the fixed gears 29. 
During this bending operation, laterally extend 
ing portions of the work piece are bent around 
the anvil portions ea of the male die to thereby 
shape the work piece to the desired form such as 
the substantially U-shaped refrigerator cabinet 
shown in said earlier patent. 
As thus far described, the machine 0 is sub 

stantially the same as the forming and bending 
machine disclosed in said earlier patent. The 
improvement features embodied in the present 
machine render the same more compact and pro 
vide for a more accurate and satisfactory per 
formance of the forming and bending operations, 
These improvement features will be described 
next. 
One of these improvement features provides 

for a more direct actuation of the slide 5 by the 
use of a hydraulic power cylinder 3 which is 
located in the hollow frame f and is fixed there. 
to. This power cylinder is provided with a recip 
rocable piston and a piston rod 3 which projects 
from the cylinder and has its outer end attached 
to the slide 5 as by means of the anchor screw 4. 
The cylinder 3 is a double acting cylinder and 

supplies the power and motion required for mov 
ing the slide 5 toward and away from the sta 
tionary die mount f2 and for causing the male 
die f to cooperate with the stationary female 
die 3 for performing the desired work clamping 
and forming operation. Oil or other suitable 
liquid under pressure is supplied to the cylinder 
3 by means of a suitable pump 8s driven by an 
electric motor B. A reservoir 37 containing a 
supply of such liquid is located in the hollow 
frame of the machine and in this instance the 
pump 35 is located in an opening of the wall of 
the reservoir as shown in rig. 3. 

In a machine of this kind very heavy pressures 
are exerted by the male die against the work 
piece and the female die 3. It is important to the 
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4. 
accuracy of the operations being performed that 
the female die be securely held against longi 
tudinal shifting by such pressure and also that 
movement of the female die as the result of de 
flection in the die mount 2 or in the frame 
be minimized or substantially prevented. Such 
shifting or deflection can be substantially pre 
vented as far as the female die 3 and its associ 
ated portion of the frame f are concerned, by 
providing a backing member or thrust block 39 
on the frame and located at the rear of the die 
mount 2, that is to say, on the side thereof op 
posite the guideway 4. 

he thrust block 9 can be formed as an inte 
gral part of the frame , or preferably as here 
shown, is a rigid structure attached to the frame 
and which reinforces the latter. This thrust 
block has a base portion a securely attached to 
the top of the frame f and an upright longitudi 
na portion 8b. The inner end of the upright 
portion b is in the form of an upright hollow 
post or section 3 c which is engaged by the die 
mount f2 and has a vertical height above the 
frame equal to or nearly equal to the height 
of the die mount. The thrust block 39 provides 
the frame f l with a rigid thrust absorbing and 
reinforcing member which backs up the die mount 
2 and prevents or minimizes shifting or deflec 

tion of the die mount which might result in in 
accuracy in the work or in an imperfect perform 
ance of the machine. The upright section 39c of 
the thrust block 9 also serves as a means for 
mounting an upright post or column 40 which 
forms a part of an overhead crane or Work han 
dling device (not shown). 
In the present machine to the pivotally mount 

ed wings 25 which carry and manipulate the 
bending dies 24 are actuated by individual power 
cylinders 42. These power cylinders are double 
acting hydraulic cylinders to which liquid under 
pressure can be supplied from the pump 35 
through the flexible conduits 35a. The cylinders 
2 are disposed in a relatively inclined or diver 
gent relation as shown in Figs. 1 and 2 with their 
outer or adjacent ends pivotally mounted on the 
Outer end of the thrust block 39. These Outer 
ends of the cylinders 42 are preferably not at 
tached directly to the thrust block 39 but are 
attached to anchor members 43 by means of the 
yokes and pivot pins 44 and 45 and the members 

are, in turn, adjustably connected with the 
Outer end of the thrust block 39. 
The cylinders 42 have reciprocable pistons 

therein and piston rods 46 connected with such 
pistons project from the cylinders and have their 
outer ends pivotally attached to the wings 25 by 
means of the yokes 47 and pivot pins 48. By con 
trolling the supply of liquid under pressure to the 
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cylinders 42 and the discharge of liquid there 
from the wings 2 can be swung about their pivot 
axes 2 to thereby cause the bending dies 24 to 
rock about the anvil portions a of the male die 

and bend the work piece around the latter. 
Since the cylinders 42 are pivotally mounted 

and are able to swing about their pivotal con 
nections during the swinging of the wings 25, 
it will be seen that these cylinders will act more 
directly and effectively to produce the desired 
swinging of the wings than if the actuation of 
the wings were accomplished through a linkage 
such as that shown in said earlier patent. It 
will be seen also that the use of these pivoted 
individual cylinders for actuating the wings and 
bending des permits the machine to be consid 
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erably shortened in length and otherwise ren 
dered more compact and satisfactory. 
As already explained above the male de 8 

can be used in cooperation with the female die 
3 so as to accomplish a forming operation on the 
work piece or for clamping the work piece when 
the latter is to be also subjected to a bending 
operation by the bending dies 24. When the die 
6 is used for forming operations only it is usual 

ly not necessary to Swing the Carriage because 
this kind of operation can Ordinarily be carried 
out by a relative rapid closing and opening of the 
main dies 6 and 3 by reciprocating the slide 5. 
In view of the heavy pressures which are applied 
to the work by the male die 6 and the fact that 
the die f6 is located some distance above the 
guideway 4, it is important to prevent the actu 
ating thrust for the die 6 from being trans 
mitted through the pivot post 8. 
This can be accomplished for both simple 

stamping Operations and bending operations of 
the machine by providing a holding means for 
the carriage 7, preferably in the form of coop 
erating thrust elements 50, 5 and 52 located at 
the Outer or rear end of the carriage. The thrust 
element 50 is a flange or projection provided on 
the carriage 7 and the elements 5 and 52 are 
bars or abutment members extending trans 
versely of the slide 5 and attached thereto by 
means of the clamping screws 5 a. and 52a. As 
shown in Fig. 4 the cooperating faces of the ele 
ments 50 and 5 are curved faces 53 and 54 
whose center of curvature lies on the axis of the 
pivot post 8. These cooperating curved faces 
53 and 54 of the elements 50 and 5 are prefer 
ably beveled as well as curved, as shown in the 
drawings, so that when the element 5 is drawn 
down by the clamping screws 5 a. a wedging ac 
tion can be obtained which will provide for some 
adjustment of the element 5 and will cause a 
tight engagement between the three thrust ele 
ments 50, 5 and 52. 
When the male die 6 is to be used for the 

above mentioned simple forming or stamping 
Operations and is merely reciprocated by the 
slide 5, the thrust element 5 is usually drawn 
down tightly by the screws 5ta, so that the thrust 
Or reaction from the engagement of the male die 
6 with the work and the female die 3 will be 

transmitted directly to the slide through the 
thrust elements 50, 5 and 52 and deflection of the 
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pivot post 8 or shifting of the carriage relative 
to the slide will be substantially prevented. 
When the dies are to be used in carrying out a 
bending operation or a combined forming and 
bending operation on the work such that swing 
ing of the carriage T relative to the slide 5 is 
desirable, the clamping screws 5 a. of the thrust 
element 5 are preferably loosened somewhat so 
that the desired swinging of the carriage can. 
take place without undue binding by the curved 
faces 53 and 54 of the thrust elements 50 and 5. 
During this swinging of the carriage 7 the 

curved face 53 of the thrust element 50 slides 
relative to the curved face 54 of the stationary 
thrust element 5. The radius of curvature pro 
vided for the faces 53 and 54 permits the car 
riage to swing to its work-discharging posi 
tion and to be returned to its working position 
and when the carriage has been thus returned 
the thrust elements 50 and 5 will be in coop 
erating engagement to receive the thrust when 
the main dies 6 and 3 are again closed by for 
ward movement of the slide 5. It will be under 
stood of course, that the clamping screws 5 la are 
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6 
loosened only enough to permit the desired rela 
tive sliding between the curved faces 53 and 54 
which is necessary to accommodate the Swinging 
of the carriage. In other words, the thrust ele 
ment 5 is always maintained in a position to 
effectively absorb the thrust and prevent deflec 
tion of the pivot post 8. 
Another important feature of the present ma 

chine is the provision of hold-down means for 
the carriage 7 and for the slide to so as to pre 
vent a relative lifting of the male die 6 as the 
result of the heavy thrust applied thereto when 
the dies are being closed. The hold-down means 
for the carriage f comprises cooperating ele 
ments 56 and 57 provided respectively on the car 
riage and slide, and the hold-down means for 
the slide 5 comprises cooperating elements 58 
and 59 provided respectively on the frame and 
slide. The hold-down element 57 is in the form 
of a bar or flange on the forward or inner end of 
the slide 5 and the hold-down element 56 com 
prises a lug or hook member mounted on the car 
riage and engaging under the element 57 so 
as to prevent lifting or separation of the carriage 
relative to the slide. The cooperation of the ele 
ments 56 and 57 is such as to permit the carriage 
to be swung to its work discharging position and 
such that the element 56 will always re-engage 
under the element 57 when the carriage is re 
turned to its working position as shown in the 
drawings. 
The hold-down means for the slide 5 becomes 

effective only during the final closing movement 
of the male die 6 at which time the forwardly 
projecting element 59 of the slide engages in a 
recess 58a located under or in the hold-down ele 
ment 58 of the frame. When the element 59 en 
gages in the recess 58a it effectively prevents lift 
ing or separation of the slide 5 relative to the 
frame and resists or prevents relative lifting of 
the male die f6 which might otherwise occur as 
the result of deflection or accumulated lost mo 
tion between the various parts of the machine. 

In the embodiment of the machine here shown 
the carriage 7 is provided with an ejector cylin 
der 6 to which liquid can be supplied from the 
pump 35 for actuating an ejector or kicker 62. 
The ejector 62 engages the ends of the bent work 
piece to discharge the same from the male die 
(6 when the carriage 7 has been swung to its 
Work-discharging position. 
From the foregoing description and the accom 

panying drawings, it will now be readily under 
stood that the present invention provides an im 
proved forming and bending machine in which 
metal work pieces can be subjected to forming 
and/or bending operations in a more satisfactory 
manner than has heretofore been possible. 
While the improved metal working machine of 

the present invention has been illustrated and 
described herein in considerable detail, it will be 
understood, of course, that the invention is in 
tended to include all changes and modifications 
coming within the spirit of the invention and the 
scope of the claims hereof. 

Having thus described my invention, I claim: 
1. In a metal working machine of the charac 

ter described, a frame having a fixed die mount 
thereon, a stationary die on said mount, a slide 
movable on said frame toward and away from 
Said mount, a carriage, pivot means extending in 
projecting relation to the slide and mounting 
said carriage on said slide for swinging relative 
thereto, a die on said carriage and movable 
therewith for cooperation with said stationary 
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die in Subjecting a work piece to clamping and 
forming pressure therebetween, means for re 
ciprocating said slide for Causing closing and 
opening of the dies and the application of said 
pressure to the work piece, and cooperating 
thrust elements on said slide and carriage and 
located to receive the major portion of the work 
ing thrust during the closing of the dies and 
prevent such thrust from being applied to said 
pivot means. 

2. In a metal bending machine of the char 
acter described, a frame having a fixed die mount 
thereon, a stationary female die on said mount, 
a slide movable on said frame toward and away 
from said mount, a carriage, pivot means ex4 
tending in projecting relation to the slide and 
mounting said carriage on said slide for swing 
ing relative thereto, a male die on said carriage 
for Cooperation with said stationary die in sub 
jecting a work piece to clamping and forming 
pressure therebetween, means for reciprocating 
said slide for causing closing and opening of the 
dies and the application of Said pressure to the 
work piece, said male die having curved anvil 
portions thereon, bending die means adapted for 
rocking cooperation with said anvil portions for 
bending portions of the work piece therearound 
while said pressure is being maintained, means 
for actuating said bending die means, and CO 
operating thrust elements on said slide and car 
riage and located to receive the major portion of 
the working thrust during the closing of the dies 
and prevent such thrust from being applied to 
said pivot means. 

3. In a metal bending machine of the char 
acter described, a frame having a die mount fixed 
thereon, a stationary female die on said mount, 
a slide movable on said frame toward and away 
from said mount, a carriage, pivot means ex 
tending in projecting relation to the slide and 
mounting said carriage on said slide for swing 
ing relative thereto, a male die on said Carriage 
and movable therewith for COOperation with said 
stationary die in subjecting a work piece to 
clamping and forming pressure therebetween, 
means for reciprocating said slide for causing 
closing and opening of the dies and the applica 
tion of said pressure to the workpiece, said male 
die having curved anvil portions thereon, bend 
ing die means adapted for rocking cooperation 
with said anvil portions for bending portions of 
the work piece therearound while said pressure 
is being maintained, means for actuating said 
bending die means, and cooperating relatively 
fixed and movable thrust elements on said slide 
and carriage and having cooperating thrust faces 
which are curved to a radius which permits 
swinging of said carriage on said pivot means. 
4. In a metal bending machine of the charac 

ter described, a frame having a die mount fixed 
thereon, a stationary female die on said mount, 
a slide movable on said frame toward and away 
from said mount, a carriage, a male die on said 
carriage and movable therewith and having a 
clamping portion for cooperation with the sta 
tionary die in applying clamping pressure to an 
intermediate portion of an elongated Work piece 
so that end portions of the work piece project 
outwardly from the clamped portion, said male 
die having anvil portions on opposite sides of 
said clamping portion, bending die means 
adapted to cooperate with said anvil portions for 
bending the projecting portions of the work piece 
therearound, means for actuating said bending 
die means, pivot means projecting from said slide 
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8 
and mounting said carriage on said slide for 
Swinging relative thereto from a working post 
tion in substantial alignment with the path of 
movement of the slide to a work-discharging po 
sition in angular relation to said path of move 
ment, power means for reciprocating said alde, 
and hold-down means for said carriage adapted 
to become effective when said carriage is swung 
to said Working position. 

5. In a metal bending machine of the char 
acter described, a frame having a die mount 
fixed thereon, a stationary female die on said 
mount, a slide movable on said frame toward 
and away from said mount, a carriage, a male 
die on said carriage and movable therewith and 
having a clamping portion for cooperation with 
the stationary die in applying clamping pressure 
to an intermediate portion of an elongated work 
piece so that end portions of the work piece pro 
ject Outwardly from the clamped portion, said 
male die having anvil portions on opposite sides 
of said clamping portion, bending die means 
adapted to cooperate with said anvil portions 
for bending the projecting portions of the work 
piece therearound, means for actuating said 
bending die means, pivot means projecting from 
Said slide and mounting said Carriage on said 
slide for swinging relative thereto from a work 
ing position in substantial alignment with the 
path of movement of the slide to a work-dis 
charging position in angular relation to said path 
of movement, power means for reciprocating said 
slide, and hold-down means for said carriage 
comprising a holding portion. On Said slide and 
means on the carriage engageable under said 
holding portion when said carriage is swung to 
said working position, said hold-down means be 
ing effective for substantially preventing relative 
lifting of the carriage during the cooperation of 
said dies. 

6. In a metal bending machine of the charac 
ter described, an elongated horizontally extend 
ing rigid frame having a die mount fixed there 
On, a stationary female die on said mount, a 
slide novable on said frame toward and away 
from said mount, a carriage, a male die on said 
Carriage and movable therewith and having a 
clamping portion for Cooperation with the sta 
tionary die in applying clanping pressure to an 
intermediate portion of an elongated work piece 
so that end portions of the work piece project 
OutWardly from the clamped portion, said male 
die having anvil portions on opposite sides of 
said clamping portion, bending die means 
adapted to cooperate with said anvil portions for 
bending the projecting portions of the workpiece 
therearound, means for actuating said bending 
demeans, pivot means projecting from said slide 
and mounting said carriage on said slide for 
swinging relative thereto from a working posi 
tion in substantial alignment with the path of 
movement of the slide to a work-discharging po 
sition in angular relation to said path of move 
ment, hold-down means for said slide adapted 
to ome effective on the end of the slide near 
est said die mount during the final portion of 
the relative closing movement of the die for sub 
stantially preventing lifting of the slide relative . 
to the frame, and other hold-down means adapt 
ed to become effective when said carriage is 
swung to said working position for preventing 
lifting of the carriage relative to said slide. 

7. In metal bending apparatus of the charac 
ter described, a frame having a die mount fixed 
thereon, a stationary die on said mount, a slide 
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reciprocable on said frame for movement toward 
and from said mount, a movable die carried by 
Said slide for Cooperation with said stationary - 
die in clamping an intermediate portion of a 
work piece therebetween so that other portions 
of the work piece project outwardly from the 
clamped portion, said movable die having curved 
anvil portions at the sides thereof, a pair of 
bending dies for bending portions of the work 
piece around said anvil portions, a pair of pivot 
ally mounted members located on opposite sides 
of Said die mount and adapted to apply pres 
sure to said bending dies and cause rocking of 
the latter relative to said anvil portions during 
the bending operation, means for reciprocating 
said slide, and a pair of pivoted power cylinders 
having their outer ends operatively connected 
With said frame rearwardly of Said die mount 
and their inner ends connected with Said pivot 
ally mounted members for actuating the same, 
said power cylinders extending in diverging re 
lation. So that their inner ends straddle Said die 
mount. 

8. In metal working apparatus of the character 
described, an elongated substantially horizontal 
frame having a die mount thereon at an inter 
mediate point and extending thereabove, a sta 
tionary die on said mount, means extending 
along the frame and providing a guideway there 
on on One side of Said mount, a slide reciproca 
ble on said guideway for movement toward and 
away from said mount, a movable die carried by 
said slide for cooperation with said stationary 
die in clamping a work piece therebetween, 
means for reciprocating said slide, said movable 
die having curved anvil portions at the sides 
thereof, a pair of bending dies for bending por 
tions of the work piece around said anvil por 
tions, a pair of pivotally mounted members 
adapted to apply pressure to said bending dies 
and cause rocking of the latter relative to said 
anvil portions during the bending operation, 
means on said frame and projecting thereabove 
and forming a thrust block engaged by said die 
mount and extending along the frame and away 
from the die mount on the side of the latter 
opposite to said guideway, and a pair of power 
cylinders having pivotal connection with said 
thrust block and said pivotally mounted members 
for imparting swinging movement to the latter. 

9. In a metal working machine of the char 
acter described, an elongated frame having a 
first die mount fixed thereon and laterally elon 
gated guide means extending away from said die 
mount, a slide movable on the guide means of 
said frame toward and away from said die mount, 
a carriage pivoted on said slide and having a 
second die mount located thereon at a point 
spaced above said guide means, a first die men 
ber carried by the first die mount and spaced 
above said guide means, a second die member 
carried by said second die mount and adapted 
for closing cooperation with the first de mem 
ber in applying pressure to a work piece re 
ceived therebetween, said second die member 
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65 
having anvil portions thereon at the sides there 
of, pivotally mounted bending die members 
adapted to cooperate with said anvil portions for 
bending portions of the work piece therearound, 
power means for actuating said slide to cause 70 

10 
relative closing and Opening of said first and 
Second die members, power means for actuating 
Said bending die members, and hold-down means 
for said slide located in the space between said 
guide means and die mounts and adapted to be 
COme effective on the end of the slide nearest 
said first die mount during the final portion of 
the relative closing movement of said first and 
second die members. 

0 10. A metal Working machine as defined in 
claim 9 in which said hold-down means com 
prises recessed stationary means on said frame 
adjacent said first die mount and a projection 
on said slide engageable in said recessed means. 

11. In a metal bending machine of the char 
acter described, an elongated substantially hori 
Zontal frame having a die mount fixed thereon 
and extending thereabove, means on said frame 
providing a guideway extending thereallong, a 
stationary die member carried by said mount 
and located above the level of said guideway, a 
slide reciprocable on said guideway for move 
ment toward and from said mount, a movable 
die member carried by said slide in upwardly 
offset relation to said guideway and having a 
clamping portion for cooperation with the sta 
tionary die member in applying clamping pres 
sure to an intermediate portion of an elongated 
work piece SO that end portions of the work 
piece project outwardly from the clamped por 
tion, said movable die member having anvil por 
tions on opposite sides of said clamping portion, 
bending die members adapted to cooperate with 
Said anvil portions for bending the projecting 
portions of the work piece therearound, power 
means for reciprocating said slide, fixed means 
on said frame and extending upwardly there 
from and forming a thrust block engaged by said 
die mount and located on the side of the die 
mount Opposite to Said guideway, said thrust 
block having a relatively high portion adjacent 
Said die mount and a relatively low portion more 
remote from Said die mount, and a pair of di 

45 vergent power cylinders for actuating said bend 
ing die members, said cylinders having their 
widely spaced ends straddling the relatively high 
portion of said thrust block and operably con 
nected with said bending die members and their 
closely spaced ends extending over and operably 
connected with said relatively low portion of 
Said thrust block, 
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