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To all whom b may concern: naled a central longitudinal actuating-shaft
Be 1t known that I, Epwarp P. Houpen, a | B, usually Dl‘()Vlde at one end with tight and
citizen of the United bt%es and a resident ot loose pulley@. in a familiar manner for the
the city of Chicago, county of Cook, and State | driving-belt, and which is provided interme-
5 of Hlmms, have invented certain new and | diate the ends with the cams and other actuat-
usetul Improvements in Metal-Bending Ma- | ing means for the folding mechanism. Sup-
chines; and I do hereby declare that the fol- | ported and secured onsaid frame A and having
lowing is a tull, clear, and exact description of | approximately the same length and breadth
the same, reference bemﬂ had to the accom- | is the table A’, also of metal, and provided cen-
IO panying dmwmﬂs and to the letters of refer- | trally with an integral raised elongated rib of
ence marked ther eon, which form a part of | considerable breadth, formingananvil C,upon
this specification. which 1s secured an anvil-facing (', of steel or
This invention relates to metal bendingand | other suitable material. Supported on said
folding machines, and more partwularlv to a | frame A’ and slidable transversely toward
15 111.:1011111@ ‘“Ldapted to automatically bend a | and from the anvil are the reciprocating car-
double fold in a sheet of metal such as a can- riages D and I, on which, respectively, are
body blank or the like. carried theioldmg-—blftde D’ and the rear or
The object of the invention is to provide a | holding blade E'. Referring more particu-
simply - constructed and rapidly-operating | larly to the construction of said folding means
zo metal bending and folding m‘whme automatlc and the means for actuating the same, it will be_
in its character and positive in operation. seen by reference to the dmwmgs tlmt an in-
The invention consists in the matters here- | tegral arm « is provided on the inner side of
iafter deseribed, and more fully pointed out | the frame-front which projects inwardly and
and defined 1n the appended claims. | 1s provided on its extremity with an enlarged
25 Inthe drawings, Figure 1isa top plan view | boss on which is pivotally engaged a. bell-_
of a device embod. ying my invention. Fig. 2 | crank, one arm of which projects upy rardly
1sait'aomentary frontelevation, partly broken | thr 011011 a slot in the table A’ and is pivot-
away. Fig. 3 1s a section taken on line # wof | ally uloaaed on the carriage D, while the
Fig. 2 and illustrates the position the parts other arm , d', projects mwardlv toward the
30 assume at the time of receiving or engaging | shaft B and i is provided with a roller at its
the blank. Fig. 4 is 2 similar section illus- | inner end, which projects into a cam-groove
trating the pOSition :«md acjustment of parts | in the sule of a cam - disk F, .Wlleleby ro-
at the time of the completion of the fold. | tation of the shaft B with said cam-disk acts
- Fig. 5 is a similar section showing the retrac- | to reciprocate said table D. The folder-blade
35 tion of the folding means and the hammer | D’ is pwotednear itsouter end on the carriage
fatling to close the folds or bends. Fig. 6 is | D, as shown in Figs. 3, 4, and 5, in such man-
a detail of the rearor holding blade and means | ner that when the carr iage is retracted the
for operating the same. Fw 7 1s a detail of upper surface of said blade lies approximately
the actuating means for the tront carrier- | in the plane with the top of the anvil-plate.
40 table. Fig. Bis a fragmentary vertical sec- Means are provided for elevating the inner
tion taken longitudinally of the machine and | end &° of said folder - blade simultaneously
1llustrates the means for actuating the ham- with the inward movement thereof compris-
mer. Kig. 9 1s a fragmentary end elevation | ing a lever (i, pivoted at the rear side of the
of the same. Tig. 10 is a detail of the cam frame and e extending forwardly over the shatt
45 for actuating the hammer. B and provided on its inner side with a roller
As shown in said drawings, said machine is | engaging ina suitable cam-groove in the cam- .
constructed with a strong frame of cast metal | disk G'. The inner end of said lever (3 is
orothersuitable material,(indicated as a whole | provided with a rod g. pivoted thereon, which
by A,) which, as shown, is rectangular: and in | extends upwardly through the table A’ on the

No, 759,217,

Patented May 3, 1904.

UNITED STATES PATENT OFFICE.

EDWARD P. HOLDEN, OF CHICAGO, ILLINOIS.

METAL-BENDING MACHINE.

bPECIFIGATION forming part of Letters Patent No. 759 217, cla.teci May 3, 1904

Application filed April 25, 1903, Serial No. 154, 210

(No model,)

50 whmh in suitable bearings is 1*evolubly* jour- | tront side of the anvil and i provided at 1ts 100

I

RRLE 1 iy,




10

20

30

=

top witha ﬂattened plate or head ¢, on which
tracks a roller g% secured on the lower side
of the tucker blade I’ near the inner edoe
thereof. The cam-groove disk ' 1s for med
to elevate the inner edoe of the folder-blade
D’ when the bell-cr ank acts to move the same
imwardly mto the position shown in Kig. 4,
said roller ¢ moving bach and forth over the
enlarged head or pl‘tte 7' as sald blade 1s re-
clpr ocated While said folder-blade. may be
constructed integrally, it is shown provided
with a facing 623 of steel or other suitable
metal. at its inner edge, which, as shown, In-
ciines upwardly and 1nwardly on its under
side.

The rear carriage E is reciprocated toward
and from the anvil in & manner simtlar to the
carriage D—that is to say, integral arms «'
project mmwardly from the rear side of the
frame and provided with a boss, as before de-
scribed, on which is pivoted a bell-cr ank, one
arm ¢ of which extends upwardly through A,
slot in the table A’ and pivotally engages on
the under side of the carriage I£.  The other
end of said bell-crank extends inwardly be-
neath the shaft B and is provided with a roller
which engages in a cam-groove in a disk H.
Pivoted on “the carriage I by means of a
transverse shaft ¥ is a c]amplno -jaw 1, which
pro;]ectq toward and above the amnl at 1ts
front ¢ and having below the shatt I* down-
wardly-extending ends 7, which pass through

 the table A’ and carriage E. Said ends are
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" blank upon the anvil-facing
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each provided with an elonoated transverse
slot at thelowerends. Said jaw has approxi-
mately the same length as the anvil and 1s pro-
vided onits under side with the forwardly-pro-

jecting holding-blade K, comprising a plate of

steel orother suitable materml rigidly bolted in
place and which forms a facing for the clamp-
ing-jaw to engage themetal bl(lﬂ].i to be bent or
folded upon the anvil- facing C'. The upper

-side of said plate E adjacent to its edge 1s

beveled downwardly or complementary “with
the beveled edge of the folding-plate d°.
jaw 1S a,ctu‘lted in part by ther eciprocation of
said carriage E and in part by means of a
cam-disk H’ each provided in one side with a
cam-groove in which engages a roller carried
on a connecting-rod E°.  Each connecting-rod
at one end 18 plomded with a roller engaging
in a transverse slot in one of theends? of s‘ud
jaw I and at its lower end is voked and en-
oages over the shaft B, as shown 1n Fig. 6.
The said cam-disk H’ is so adjusted upon the
shaft B that when thetable E reciprocates in-
wardly toward the anvil the connecting-rod
E’ is forced upwardly and outwardly to the
rearmost limit of the groove, the lower ends ¢
of said jaw thereby forcing said jaw to itsfor-
ward limit of movement, as shown 1n Ig. 4,
or,in other words, into position to engage a
The reverse or

outward movement ot the table K 1s accom-
plished simultaneously with the downward and

Said
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inward movement of the connecting:- rod, which
acts to move said jaw or liolding- pla,te in the
position indicated 1n Fig. 5

At each end of the mftehlne anc 1101(1]3"
bolted on the table are the ways K, between
which moves the hammer J, provided with a
facing 7, corresponding Wlth the tacing ' of
the anvil. Said hammer is in length equal to
sald anvil or, in other words, of a lencrth some-
what greater than the maximum 1enoth of the
material or blank to be formed thereunder.
Means are provided for actuating said ham-
mer automatically and in unison with the va-
rious movements of the folding means. As

| shown, said actuating means comprise a ca-

disk 1., rigidly Secured on the shaft B at each
end of the machine, as shown in Figs. 1 and 2,
and in which engages a roller 5 of a recipro-
cating rod J’. Said rods are each provided at
its end with an elongated slot or aperture
through Whlch the sh.:Lft B passes and within
which and rig 1dlv secured on the frame Is an
angular collar 7% which serves as a guide for
said connecting-rod. The upper end of each
rod 1s apertur ed to receive the reduced end »
of the hammer, said aperture having lt% orea t—
est length ver tw&lly Set-screws 7* are pro-
vided, efgtendmo‘ into said aperture and bear-
ing against the “ends of the hammer, thereby
permlttmo ad]u%tment of the lmmmm

As shown, an arm E°, integral with the jaw
I, extends rearwardlv and 1 18 provided In 1ts
extremity with aset-screw ¢, whereby the rear-
ward throw of the jaw may be regulated. A
tension device 1s also provided on said arm

comprising a vertical stud E', rigidly secured

in said carriage and passing thlouo*h said arm
* and on which is provided a strong coiled
spring bearing on said arm and against a nut
securecd at the upper end of the stud Said
tension device acts to take up
cussion incident to the violent 1nward move-
ment of said jaw and acts to prevent said hold-
ine-blade from imparting a blow upon the
blank. Means are also provided to prevent
said jaw from moving inwardly until the ham-
mer is retracted. For this purpose a strong
rod or stud M is secured on the rear side of
the hammer and extends -through a notch or
slot in the top of the jaw I and “which as the
jaw is  retracted rearwardly acts to prevent
the return of said jaw until the hammer 1s
elevated sufficiently to permit said stud M to
pass again through the slot, the inward strain
on said hammer being meanwhile sustained
aoalnst the end of said “stud and on the temlon
before described.

The operation is as tollows: The blanli
when fed into the machine 1s slid along over
the folding-blade D’ and upon the facing C’

of the EmVll at which moment the holdmcr-

blade K’ is rempmmted inwardly by means
of the bell-crank ¢ ¢ and the outward move-
ment of the connecting-rod E°, ther eby bring-
ing the said holding plate into firm clampmo

the jar or con-
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engagement with the inner margin of the
plate or blank. At the moment said hold-
ing-blade engages the blank the bell-crank
d d' 1s reciprocated inwardly at its upper end,
moving the carriage D toward the anvil, and
simultaneously with said movement the inner
end of the lever (x is elevated, carrying up-
wardly the inner end of the folder- blade,

which owing to the beveled or complemental

inclinations of the holder- plate and folding-
blade slides upwardly and inwardly, as shown
in Fig. 4, forming a double or compound
bend for the entire lenﬂ'th of the blank. At
this moment, the bend having been formed,

necting-rod E° and lever (v act simultaneously
to retract saild holding and folding meansout
of the path of the ]mmlnm which 1mmedi-
ately 18 drawn downwardlv with some vio-
lence by the rod J’, bringing sufficient pres-

sure to bear upon the folded blank to entirely

close said folds. Fig. 5 shows the hammer
at about the middle of 1ts downward move-
ment and the holding and folding means re-
tracted as before described. This operation

- 1s repeated with great rapidity or as rapidly
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as 1t 1s possible to supply the blanks to the
machine, the hammer 1n each instance being
returned to 1ts elevated position by means of
the cams I, and the folding-blade and hold-
ing-plate or jaws reciprocating inwardly and

ountwardly to form the bends and folds, as

shown and described. Obviously the move-
ment of the holding, folding, and closing
mechanism may be otherwise effected, and
many details of arrangement, construction,
and means of operation may be varied with-—
out departing from the prmcmles of this in-
ventlon.
I claim as my invention—

The combination with a holding-jaw, of
an upwardly and inwardly reciprocating fold-
mge-plate having an edge beveled complemen-

tary therewith, means for retracting the hold- .

ing-jaw and folding-plate simultaneously, a

hammer and means for actuating sald ham-

mer into engagement with the blank after the
retraction of the holding and folding means.

2. The combination with an anvil, of a hold-
ing-jaw adapted to engage a blank thereon,

folding means adapted to bend a sheet of ma-

terial upwardly over the holding-jaw forming
a compound bend therein, a hammer carried

above sald jaws, and means for simultane-

ously retracting the holding-jaw and folding
means and reciprocating actuating means for
the hammer acting when the blank is released
from the folding and holding means.

3. Thecombination with ananvil, of ahold-

ing-jaw adapted to engage a blank thereon, a
folding-plate adapted to be reciprocated 1in-
wardly and upwardly over the holding-jaw
and having an edge beveled complementary
therewith, a hammer and means acting to re-
tract the holding-jaw and folding means and

the bell-crank leverse ¢ d d' and the con--

with.

4. A machine of the class described com-
prising laterally-reciprocating means for en-
gagement of a blank or the like upon an anvil,

folding means comprising a blade adapted to be

moved upwardly and inwardly over the hold-
1ng means and a vertically-reciprocating ham-
mer adapted to close the folds of the partly-
folded blank atter the retraction of said hold-

| INg means. |
The combination Wltl 1an anvil, of a v hold-
inﬂ-]ﬂ,w adapted to engage a blank thereon., 308

Pul'

upwardly and 1]:1W‘u*dlv reciprocating folding-
plate having its upper surface normally in a

-

the holding -jaw, means for retracting said

holdmw]aw and folding-plate, a hammm and
means for actuating the same into engage-

ment with the blanl upon the anvil _attw the
holding-jaw and folding-plate are retracted.

6. The combination with an anvil, of a ver-
tically - -reciprocating hammer located above

the same, a holding-jaw adapted to engage a
blank of sheet metal upon the anvil, a folding-
plate having its surface normally in a plane

with the top of the anvil, means for recipro-
| cating said folding-plate upwardly and in-

wardly over the holding-jaw, thereby forming
an inward bend in the blank upon the anvil

between the hammer and holding-jaw, means

acting to simultaneously retract the holdinhg-

jaw and folding-plate, and means actuating

the lnmmer smmlt.-meouslv with such retrac-
Llon.

7. In a metal folding or bending machine,

.. the combination with an anvil, of a vertically-

reciprocating hammer, oppositely-reciprocat-

ing holding means and folding means between

sald anvil and hammer, means for operating

the holding and folding means alternately in-

wardly and simultaneously outwardly, said
holding and folding means acting to engage a

blank upon the ‘mml and form between the.
same a double fold or bend in the blank be-

tween the anvil and the hammer and means
actuating the hammer to fall and close the
told

. The combination with an : anvil, of a hold-
ing -1aw having an ux:w*zrdly—bevelecl surface,
and adapted to engage a blank on the anvil, a
folding-plate having an under beveled sur-

face and reciprocating upwardly and inwardly

over the holding-jaw, a hammer positioned in

proximity with and above the anvil and.

against which the blank 1s forced in forming

the initial part of the fold said hammer acting

to actuate said hammer simultaneously there-

plane with- the anvil, means for reciprocating
said folding-plate upwardly and inwardly over

g
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when the folding means are retracted to c,lose

the folds in the bla,nh upon the anvil.

9. The combination with an anvil, of a ver-
tically-reciprocating hammer above the same,
inwardly and upwardly reciprocating folding
means adapted to engage a blank on said an-
vil and to form a compound bend therein,

s
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means for moving said folding means alter-

‘nately in one direction and simultaneously 1n

the opposite, one of said folding means serv-
ing as a teed-table when 1n 1its normal position.
10. Thecombination withananvil,of a hold-
ing-jaw adapted to engage a blank thereon, a
hammer positioned above the anvil, and an up-
wardly and inwardly reciprocating feed-table
having an under beveled inner edge,and acdapt-
ed to Jam a fold on the blank between the
hammer and the holding-jaw, thereby form-
ing a compound bend in the blank adapted to
be closed by the fall of the hammer and when
the holding-jaw and feed-table 1s retracted.
11. The combination with an anvil, a ham-
mer positioned above the same, of a holding-
jaw reciprocating between the hammer and
anvil and engaging ablank on theanvil, means

for folding the metal between the holding-jaw

and hammer, a resilient tension device on the

holding-jaw and means for throwing the hold-
' been initially folded and a hammer acting to

ing-jaw and folding means alternately into op-
erative position.

12. In a machine of the class described the
combination with ananvil, of means for engag-
ing a blank thereon comprising an inwardly-
reciprocating pivotally - supported holding-
jaw, a rearwardly-directed projection or arm
thereon and spring tension engaged on said
arm and acting to regulate the inward throw
of said holding-jaw. - |

759,21%

18. The combination with an anvil, of a car-
riage on each side of the same, a holding-jaw
pivotally supported on one of the same and a
feed-table comprising a folding-plate on the
other, means acting to move the tolding-plate
and holding-jaws alternately in one direction
and simultaneously in the opposite direction,
said folding-plate and holding-jaw acting si-
multancously to fold a blank on the anvil.

- 14. In a machine of the class described the
combination with an anvil, of oppositely-re-
ciprocating carriages on each side thereof, a
holding-jaw on one of the carriages movable
with and independently of the carriage and

‘acting to engage a blank on the anvil, a hold-

ing-plate on the other carriage reciprocating
therewith and in one position of the carriage
forming a-table and in the other position re-
ciprocating inwardly and upwardly over the
holding-jaw, said holding and folding means
retracting simultaneously atter the blank has

close the folds after the retraction of said
hammer and folding means.

In testimony whereof I have hereunto sub-
scribed my name in the presence of two sub-
scribing witnesses. -

EDWARD P. HOLDEN.

Witnesses:
~A. C. OpELL,
- W. W. WITHENBURY.
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