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PATENT OFFICE,

. JOHN R. WILLIA:MS_,‘ OF EAST ORANGE, NEW JERSEY

No. 841,838,

To all whom it muy éoncaj;rn:'
Be it known that I, Joux R. Wirriams, a.
“citizen of the United States, and a resident of

East Orange, in the county of Essex and |

Speciﬁcatio_n of Letters Patent. -
Apnlication filed Ootober 10! 1906, vSeljin;l No. 338,213.

METAL-PLATE BENDING OR FORMING MACHINE.

ing the ])aséége of the metal pla%e thiere- :

Patented Jan, 22, 1607, .

through, so that the metal plate may not un-

‘duly bind within orwear against the walls of

said die and be drawn or moved through the

60

ioc:

5 State of New Jersey, have invented certain | same with the minimum power. -
new -and useful Improvements in Metal- A further novel feature of my invention re--
-Plate Bending or Forming Machines, of which | sides in the construction of the grip device
the following is a specification. o and bending or forming die by which a plate
- +The invention relates to improvements in | of metal of full width. throughout may be 65
metal-plate: bending or forming machines; gripped by said device and pulled through
and it consists in the novel features, arrange- | said die and against the tapering or converg-
ments, and combinations of pax ts hereinafter | ing walls of same in lieu of at first providing
described, and particularly pointed out in the | the plate with a tapered or tang-advancing
claims. o " : L end portion to be primarily projected freely 7o
-..The objuet of the invention is to produce through the forming-die for the purpose of =
‘an apparatus or machine by means of which being engaged by the grip device, said end
.netal plates may have. their edges coiled or representing waste metal and a loss, since it
fashipned into the necessary shapes for the | must thereafter be;removed from‘the plate. -~
purpose for which the plates may be intend- | : Inaccordance with my invention I providé 75
ed:to.be employed. - ... |agrp device which may be moved through
I ‘present my' invention. herein’ as em- | the bending or forming die to take hold of the
“bodied in ‘a machine for forming metal sheet- | metal plate at a point beyond the entrance to
piling, the édge portions of 'the sections or | the same and then draw or pull the plate
units of which are coiled or fashined into through said die, thus, making it possible to 8o-
 loops,, the loop on one edge being of smaller | handle a plate of full width-throughout, and -
diameter than the loop on the'other édge, so | I also provide means for filling the. space in
that in the assembling of the sections of the | said (die through which the grip passes, so
piling' as ‘drivens the smaller -loops of the .| that' the metal plate'when pulled through
respective sections. may be inclosed within | the die and having its edge portionsfashioned: 85
the larger. loops of the respective adjacent | may not buckle into said space, ’
sections and enter into locking engagement The_invention,-will be fully understood -
therewith, == .0 0 T T from ‘the detailed description hereinafter
The miachine of my. invention: embodijes presented, reference being had to the accom- .
means by which thé metal plate 'may be | panying drawings, in which-— Ll 9B
gripped and drawn or pulled through form- |~ & igure 1is a.top view, partly brokenaway, -
. 1ng and finishing devices which during the | of a machine construgted in accordance with
travel of the plate will coil or fashion the ‘and. embodying. my iuvention. Fig, 2 is a
-edge portions of same into the shapes de- | side e'evation of same. . Figl 3.is an enlarged - -
sired. - - an R *| top view of the primary bending or forming g5
There are several novel features aside from | die or tool. . Fig. 418 'an end view of the en- ~ -
novel details embodied in the machine of my | trance end of same looking'ify the direction of
invention, and one is the provision of a pri- | the arvow 4 of Fig. 3. . Fig. 5 is an end view )
mary bending or forming die and & finishing | of the é)‘e&p end of same looking in the direc- . -
die or block separated by a space from the | tionof théarrow5 of Fig. 3. . Iig. 6 is a verti-
primary- die and through which dies the | <al trahsverse setion of same on’the dotted: -
metal plate'is moved, thé"space between the | line66 of Fig. 3. Fig. 7isalikesectionof sanie .
- dies permitting the metal after-having been on thedottedline7 7.6f Fig.3. [ig. s a like E
wholly or partly fashioned t6 spring irito such | section of sanieon thedotted lineS8of Fig.3." .
- shape-as its constitution or tension may de- | Fig. 9 is a like section of'saie on the line 9" 105
. 5¢ mand prior to passing through the finishing | of Fig. 3. TFig. 10-i§ an énlarged- détached =
die or bloek, by which the plate is given its | top view, partly in section, of the lower sec~ .
finished form and all tendenéy’ to biicklé or.] tion of the primary hendihg of forming die or .
distort itself removed therefrom, <. " 7 | tool. Fig. 11 is a detached yiew, partly in o -
Another novel feature of my invention re- |-section, of the inner face of the upper section. 110
55 sides in the provision of meaiis within ‘the | of the primary bending or fotming die or tool. -
Fig:121s a detached top view of the finishing

priniary foiming or.bending die for facilitat-
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block or die. Fig. 13 is a view of the exit
end of same. Fig. 14 is a detached top view
of the grip' and means for filling the space
within the -primary bending die or tool
through which the grip trave's. Fig.-15is a
side elevation, partly broken away, of same,
a plate of metal in section being represented

as held by said grip. Fig. 16 is a top edge-

view of a series of assembled sections of the
character produced on the specific form of
the machine shown in Fig. 1. ;
detached perspective view of one of the plates
to be fashioned into a section of the nature
shown in Fig. 16, and Fig. 18is a detached
perspective view of one of the piling-sections.

In the drawings, 20 designates a suitable
bed, table, or frame upon which'is securely

fastened the primary bending or-forming die-

or tool 21 and which at its front or receiving
end is formed with a longitudinal vecess to
receive the metal plate to'be treated and
whose side walls 22, Fig. 1,'constitute guides
for the pldte. The floor 23 of the said recess
is in line with the lower edge of the entrance-
opening 24, Fig. 4, td said die 21.
livery end of the table.20 is also formed with
a longitudinal recess defined By ‘the walls 25,

width of the mietal plate’ after being fash-
ioned into the required fotm. . S

The front or receiving end of thé,table;?@-.
is provided with. a longitudinal groove 26 to:

receive the erip device and iits codperating

table 20 is provided with a longitudinal
groove 27 to receive the gri
chain or flexible connection 28 by whick:
devices are moved to pull the metal p

through the die. 21, said flexible connection

being secured at its inner end to the grip de-
vice and at its outer end engaged by a

sprocket-wheel 29, secured upon a shaft 30, -

operable by means of a belt-wheel 31, driv-

ing-shaft 32, wotm 33, and pinion-wheel 34;"
the latter being secured upon the outer end.
of said shaft 30. . The gearing just deseribed-

for imparting power to the shaft-30 is of

usual construction, except that in the present’
instance the shaft 32 is extended to,thé front.

or receiving end of the machine for'purposes
presently to.be deserthed. The rotation of
the sprocket-wheel 29 in an outwardly direc-
tion, or toward the left looking at Fig. 1,
causes. the chain 28 to-draw the grip, device

and the plate engaged by the same. through-

the dies. _ . . ;

At the right-hand or receiving end of the
machine, referring to Figs. 1 and 2, I provide
at opposite sides of the griipve 26 in the bed-
plate upper and lawer feed-rollers 35 36, se-
cured upon:shafts 37 38, respectively, the

lower one of which is driven from: the main .

- shaft 32 throuch the wérm 39 thereon and

65

pinion-wheel. 40, secured upon the end of
said shaft 38. The shaft 38 ‘transmits its

~ -

Fig. 17 is a.

The de-

‘shaping ‘thie same, said

p-devices-and the |

_Toop
‘mately the outline shown in Fig. 18." The

841,838

‘motion, through' the gear-wheel 41, secured
uponone end thereof, to the upper shaft 37

through the gear-wheel 42, secured théreon.

The feed-rollers 35 36 rotate toward each
other, and the space between them is about
on a line with the floor-surface 23 for. re-
ceiving the platés to be treated and with
the entrance 24 for said plates to the forming

“or bending die 21.. The function performed

by the rollers 35 36 is that of gripping the
‘plates.fed upon the floor 23 and cosperating
with the grip device operated by the chain 28
in moving' said plates into and through the
forming-die 21, the action of said rollers 35
36 being that of pushing the plates into and
through the die 21, while the grip device op-

erates to pull said plates through said die. .

It is not neeessary’ at. all ¥imes to employ

both the rollers 35 36 and the grip device,

since ‘on many occasions the grip.device will

be found .to be entirely ade

the plates through the machine.
The Bohding or forming die 21.comprises a

bottom plate-43, Figs. 4 to 10, inclusive, and

‘s top plate 44, Fig. 3 and Figs. 6 to 9, inclu-

-sive; and Fig.-11, which: plates match each
-other to form: the die.21, through which- the
Fig. 1, and of a width ¢orresponding to. the:

metal plate. (shown in Figf. 17) is drawn for
flat and ﬂhavi’xi%lparallelmde edges and enter-
ing the die at. the entrance 24, Fig. 4, thereto
and leaving the same through the exit 45,

features, and the rear or delivery end of the |-

The bottom and top plates 43 44 of the die

2V Bre. recessed. longitudinally - to form a
‘groove -46vfor: the grip ‘and its parts, said
groove 46 being'in line with the grooves 26 27 . -

in the'tableé or. bed 20; -~

‘. The interior hending or matrix portions of

the lower and upper plates 43 44 sre adapted
in: the present illustration to transform a

-plain. flat plate-47, Fig. 17, into the piling-
_section :48, Fig. 18, on the passage of said

plate through the-die 21, the edge portions of
_ssﬁd-’li)late being. gradually coiled to form the
-locking . members 49 50 of -approxi-

79

75

8o

85

cimte for drawing . -

90

plate initially being -

95

100

105

‘110

plate leaves the die 21 with a locking member _

50 of exactly: the final diameter desired,

-whereas the locking member 49 is preferably

115

subjected after the plate leaves the. die 21 to .

further'reduction in diameter, so that it may
form a closed tube, as shown in Fig. 18, by

means of a finishingdie 67, hereinafter de-

scribed. The members 49 50 preferably

both project from-the same side of the plate,

and the memmber 49 is less in diameter than .

the member 50, so that in driving the‘sections

48 the member 49 of one section' may be’

driven within the member 50 of the next ad-
jacent section, as shown in Fig. 16. In the
present instance, therefore, the hottom and

top plates 43 44, respectively, are formed ‘as-

to their interior in the manner illustrated

“more particularly in Figs. 6 to 11, inclusive. 120



jxe]

TR

841,888

The bottom plate 43 at one side of the
groove 46 has a plain flat surface 51, at the
outer or left-hand edge of which is a wall 52,
which extends on an inwardly-inclined line
toward the exit end of the die.. The upper
plate 44 of the dieis formed with a flat surface

53, Fig. 11, corresponding with the flat sur-

face 51 of the bottom plate 43, and the said
surfaces 51 53 match each: other and form
parallel walls between which those portions

_of the plate 47 intended to remain flat will

20

3

3

4

6

T

. pass.

The surface 51 in the bottom plate 43,
is in the form of 4 recess or longitudinal

igroove, and the portion 53 of the top plate 44
- sets within said groove, as shown in Figs. 7,

8, and 9. At the outer portion‘of the part 53
of the top plate 44 the metal is grooved out,
is denoted at 54, this groove starting from
the entrance end of the die and inclining in-
wardlyland being undercut inwardly, as de-

-noted by the dotted lines 55, Tig. 11, said

o

w

w

groove 54 extending around the edge of the

portion 53 to produce o gradually-enlarging:
vylindrieal outline, as denoted by the suc--

cessive illustrations in TFigs. 6, 7, 8, 9, and
Fig. 5. - . The groove 54 at its outer side or en-
trance edge is inclined inwardly cotrrespond-
ingly with ‘the wall.52 of the bottom plate 43
and said _groove by its gradually-inereasing

depth as it approaches the exit end of the die-

forms, in effect, a mandrel encompassed by
the groove and around which the edge of the
metal plate is curled.” Those portions of the
bottom :plate represented by the surface 51
and wall 52 and of the top plate by the part
53 and groove 54 codperate in the formation
of the smaller locking member 49 of-the pil-
ing-section 48, as may he clearly understood
by an inspection of Figs. 6 o9, inclusive,
-and Fig, 5. - The straight lelt-hand edge por-
tion of the plate 47 15 deflected by the in-
wardly-inclined wall 52 upwardly into the

groove 54 of the top plate 44, and as said.

plate 47 eradually advances through the die

“1ts said edge portionis compelled to follow the
-groove 5dand finally take a cylindrical form

-“around the niandrel ereated by the increasing

o

wn

‘6o

w

depth ofsaid groove. I therefore during the
progress; of the metal plate along the in-
wardly-iticlined wall 52 of the boifom plate
43 and ibwardly-inclined groove 54.0f the top
‘plate 44ioperate upon the'left-hand edge por-
tiol of the metal plate 47 £o coil said portion
upwardly and inwardly to create the locking
memper 49, e '
The bottom plate 43 at ite right-hund side
looking at Fig. 10'is formed with a shaping-
surface 56, which is broad and substantially
flat at the entrance end of the die, and thence
takes the form of @'compound curve and in-
clines inwardly at one edge toward the exit
end of the die, a groove 57 being. formed
along the outer edge of said shaping member.

56 and which groove gradually inereases in|

depth, as denoted by the detted

- 47 through the die.
plate 47 through the die its.right-hand édge

g

Tig. 10 and as shown by full lines in the stic-
cessive ilustrations presented in Figs 6 to 9,
inclysive.  The form of the upper surface of
the shaping member 56 is also clearly illas-
trated in IFigs. 6 to 9, inclusive. That _por-.

tion of the top plate 44 which matches. the

shaping member 56-of the hottem plate 43 is
numbered 59, Fig. 11, and presents a curved
surtace confoeming with the upper sutface of
said member 56, as shown in_Fies. 6 to 9, in-
clusive, there being a§pace left hetween the
parts 56 50 for the passage of the metal plate
During the travel of the

meetsthe inwardly-inclined wall of the groove

.57-of the bottom plate 43 and is deflected™
«downwardly into said groove, the inclination
of said wall and ' the gradually-increasing

depth. of said groove and: the increasing con-

“Wexity of the member 56 compelling -the

right-hand portion of the plate 47 to become
ctirled into the locking member 50.-
In pulling or pushing the metal plate 47.

v_'thr(')utg}fl the die there would ordinarily be

considcrable friction generated between the

“hard ‘metal and the converging”and curved
~wallsof the die, and considerable power would

have to be exerted to pull or push the plate”

1 .through the die; but in accordance with a’
_part of my invention I obviate such friction

and the expenditure of excessive power in

70

75

8o

85

9o~

95

effecting the travel.of the plate through the -

die by providing within the die and along the

‘outereddes of the metal-forming grooves at

each side therecf a series of grooved wheels
60, the sarfaces of which constitute portions
of the surfaces of said grooves, ag shown in
Wigs. 6 to 11, Inclusive, and conform to the
outline in cross-section thereof; and which -
wheels by engaging the outer edge portions:
of the-metsl plate 47 on its passage through -
thediefacilitates such passage, relieving fric-
tion and enabling the movement of the plate

100

105

with the minimum amount of power. The

wheels 60 vary in thickness and in the shape-
of their annular grooves-in accordance with
their location and the character of the metals"
forming grooves at the points at which they -
are situated, and, as may be observed in Figs,
16-and 11, the outer walls of the grooves 54
57 are cut away slightly adiacent to the.
said wheels; as at 61, so that the outer por-

[tions ©f the metal plate may exert - their

greatest strain while being shaped against the
peripheries of sgid wheels.
- The wheels 60-are secured upon vertical

 shafts 62, which extend upwardly through

the die 21 and at their lower ends carry pin-
don-wheels 63, Tig. 1, engaged by worm-
wheels 64 on a central Tongitudinal shaft 65,
which by a train of gear-wheels 66 . is con-
nected with the main driving-shaft. 32 and.
‘receives motion therefrom. The shaft 65,
worms 645 pimon-wheels 63; and shafts 62

11o
115

120

r25

lines 58 inl impart rotary niotion'to tlie wheels 60, which 130
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rotate in a direction toward eaeh other and
carry their peripheral surfaces against and in
the direction of the line of travel of the.plates
to ‘be treated, thereby aiding in the move-
ment of said plates, as well as in conforming

their edge portions into the desired outlines.

It is not necessary that in every instance
the wheels 60 should be driven by power,
since the pressure of the edge portions of the
traveling metal plate against themn will effect
their rotation; but when power is applied to
the wheels 60 said wheels will perform their
maximum duty in obviating {riction and aid-
ing in the movement of the plate through the
die. : e :
I designate the die 21 as the “‘primary"’

. -bending or forming tool, because I also. em-

20

plo 0
WhI}:}h the metal plate 47 is pulled and which
is shown more clearly in Figs. 1,2, 12, and 13.

- The die 67 is composed of matched lower and
" upper plates 68 69 and is secured upon the.

30
- 35

4¢

bed 20 at a suitable distance in advance of
the primary die 21, so that an open space 70
may be left between said dies, within' which
space the metal plate issuing from the die 21 .
may, under such ténsion as it may possess, -
sprinig from the shape imparted to it by the
die 21." The matrix poition of the finishini-
die 67 constitutes a continuation of the ma-
trix portion of the die 21,and the two dies-
are separated by the space 70 in lieu of being
formed in one continuous body; so that the
metal plate may, if it should be so disposed,
distort itself within the space 70 prior to be-
ing subjected to the action of the die 67, this
feature of the construction being desitablein
the formation of the special piling-section .
illustrated in Fig. 18, m the fermation. of
which the members 49 50 are of different con-
figurations and on different clirvatures and’|

exert different resistances -while passing:’ » .
“close - the coil for the loc

- through the dies at their opposite. edge por-

45

50

tions, - I find that the locking member 50 of -
the piling-section 48 leaves the-die 21 in'sub=
stantially the finished condition $héwn in
Iig. 18 and with little or no tendency to-
spring outwardly or vpen or distort .iteelf
within the space 70 betwceen the dies, while at”
the same time the. locking member 49 does
‘show a tendency to spring or open cutwardly

- within the said space, but eritirely loses such.

60

65

tendency after it-has been permitted to thus
spring cutwaidly or distort itself within the-
open space 70 and is then moved through. the

- die 67.

I preferably provide rods or mandrels 71
72, bridging the space 70 between the dies 21
67, upon which the curled members 49 50 of
‘the mnetal plate travel from the die 21 to the
die 67, these rods 7172 being screwed into
the end of the die 21, as shown i Fig. 3, with-
in the outline of the curved forming-greoves
in the die 21, as denoted in Fig. & so that as
the metal plate issues from the die 21 its edge

a finishing die vor block 67, through |
‘groove 73 in line with. the passage 46 through. -

“described.

841,838

formations may naturally pass upon the saic
rods 71 72 and be guided thereby into the die
67. The rod 71 proferably continues::
tirely through the matrix portion of the ¢
67, as denoted by dotted lines in Figs: 1 and
12, and the rod 72 may extend through ‘said
die 67; although it is not necessary that; i
should do so, because the larger locking niein-"
ber.50 is not reduced in diameter on its pas: :
sage through the die 67, but remains of the 'y
same diameter it possessed upon issuing from
the die 21.  The locking member 49 is, how-*
ever, more closely coiled during ity passage.
through the die 67, and hence it is desirable. -
that the rod 71 extend through said die; so':80
that it may constitute a mandrel around
which the walls, of ja'id, member 49 may be..
forced by the converging walls of the matrix: .
of said die 67. R e
The die 67 is formed with a longitudinal 85

the die 21, so as to permit of the proper i
movement of the grip devices presently to be -

" The matrix portion of the die. 87, located 8t 9o
the right of the groove 73, looking at Fig. 13, "
corresponds with that portion of the exit 45

of the die 21 located at the right of the pas- .
sage 46 through said die 21, looking at Fig. 5,

-the grogve 54 of the die:21 being, in effect, g5

continued through the die 67 and-within said,

"die presenting straight - parallel “surfaces.

That portier bhe matrix of the die 67 at:
the left of the passage 73 looking it - Figs: 12 .-
and 13-is of substantially'eone shape, with
straight wall 74 at its outer side, as indicated . '
by dotted lines in Fig, 12, dnid forwardly-con- -
verging walls 75" at its other ‘sides.. -The.
mandrel 71 is parallel with the“straight wall-
74, and said ‘wall assures the formation of's 165

gorﬁonédf-'thé

straight edge at the side of the piling; while =

the . coniverging walls 75 ogﬁate_ to.further .
ing member; 49+~

around” the mandrel 71, so that; when "the: ..
metal ‘platé leaves the die 67 ‘the:locking 10,
member 49 may be of the form shownin Fig. "
16, said member forming a ‘substantially.
closed tube. DR

The die or finishing-block 67 thus receives
the metal plate from the die 21 and its main v13
duty is_(o preserve the formation of the locks -
ing member 50 as created by the die21:and
close theMocking member 49 to its finished . -
condition and also to deprive said member -
of the tendency to distort itself it possessed
immediately on leaving the die 21, In the
formation of the metal plate info the lpiling- .
section said section I8 approximately fin- -
ished ‘in the die 21 and is ®ompleted, ‘espe-.
cially as to the locking member 49 in the die
67, said member 49 being reduced in diame-
ter and closed on its passage through the die
67. The form and diameter of the locking:
member 49 as it leaves the die 21 is clearly+
represented by the form of the exit-opening 1zc

125
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" at the left-hand portion,_of Fig. 5, and the

form of the locking member ‘49 as it leaves.

" the die 67 is represented by the left—h_’a,i}d
_ portion of the exit-opening represented in

Fig:13. .

* “The.grip deviees are shown more clearly in

- Figs. 1, 14, and 15 and comprise a base mem-
. ber 76 to pass below the.metal plate 47 to be
....treated and an upper member 77, which is

1O

“bifurcated at its rear portion and has pivot-

- ally secured betweeén its aris some eccentrie

- plate 47 and compél it to follc
- vice’as the latter is engaged in pulling the
15 -Deb _ ]

" .of the member 77 is’hinged a bar79, which

dogs 78 to engage 'thevup}‘)zﬁf fu_ll;fl’aca_@f t}hp
ollow the grip de-

same: . Between the .outer bifurcated arms

" ~corresponds with,the general outlines of the

20

the forward end of the gri ;
tical bolt: 80 to réceive the'end of the chain

tail portion of the lower member 76 and is

‘adapted to lie upon the metal plate 47. At

18 provided a ver-

128, conpécted with the “sprocket-wheel 29.
~ The ¢rip shown, with: it¢" tail portion.and

,'25

hin,}r_(l'ed ‘bar/'79 in cross-section,. corresponds
the/otitline of the groove 46, extending

wit

~ ithroughithe die 21, and groove 73, éxtending

‘through the die'67, and 15'adapted to fill said

grooves: and also in ‘the present instance to

- engage the {ull length of the plate 47 o be

‘30
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pulled through the machine. " Theé 'grip -and
1ts parts are adapted to travel in the grooves
26,7 of the bed-plate at opposite ends of the
macuine, e R R

/ In the operation of the machitie the chain

28 is loosened from the sprocketwheel 29 and
‘the grip and its parts are pushed through the
"dies 67 21 and into and along the groove 26
¢ -at the receiving end of the machine until the

hinged bar 79 has passed sufficiently beyond

the. shaft 37 to permit it to be turned up-'
. wardly,-and: thereupon the plate 47 to be-
- treated is fed upon and to the grip and said

- bar 79 turned downwardly upon the same,

45
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. feature of great ‘ ‘
. -plate at its advancing end may be of full

as shown'in Fig. 15.  The chain 28 i3 there-
upon restored to the sprocket-wheel 29, and
power is applied through the belt-wheel 31 to

.the shaft 32 -and mechanism connected with
said shaft, with the result that the sprocket- |
~wheel 29 will act through the chaif 28 to pull |
the grip and the plate 47° into ‘engagément;”

with the feed-rollers 35 36 and thence into.
and through the dies 21 67. . The feed-rollers

35 36 factlitate the movement of the plate.

through the dies, and the grooved wheéls or

rollers 60 codperate in shaping the plate and

moving ‘the -same- through the :digs;, " The

plate 47 is fashioned by the dies 21 67 during

1ts travel through the 'samie in the manner |-
- hereinbefore explained in detail. * The gri%b_
and its parte-may be pushed entirely throug 1

the die 21 t0 engage the plate 47 , and thisis a

enefit, since thereby the

wi(_lth in lieu of‘being cut inﬁo;@long and ta-

[ within the same

pering outline and f)tlshed through the die or

dies to the grip. The grip and its coacting -
‘parts fill the groove 46 in the die 21 ‘and -
groove 73 in'the die 67 during the fashioning
-of the plate 47 in said dies, and this is of great "
-advantage, since otherwise said plate, due to

i

the edge pressure on the same, would likely
-buckle up within said grooves. ' ‘ »

- Ihavellfustratedmyinvention asembodied
i a mackine for producing the special sheet-

piring sections shown, but do not confine the -
gawe to the production of metal sheet-piling -

nor in every inctance to the special matrix
formations provided within the dies 21 67,
ginte the machine may be employed for bend-
ing: or faskioning metal plates to be used
otierwise,than for piling and also for the pro-
duction ‘of piling-sections varying in their
outlines from those iliustrated in the draw-
ings. . With each change of shape in the out-
lines of tie metal sheet-piling the matrix
portions of the dies must vary accordingly.
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Nor do I limit the Invention in every instance *

to the employment. of the die 67, but in in-
stances in 'wiich.the outline of the piling-sec-

‘tion is such that the metal plate exerts un-
equal resiztances during its passage through -

bhe die 21 and is likely to distort iteeif after

90

leaving said die I recommend the employ-"
ment of tle die 67 and its separation by an .

open gpace from the die 21, so that the ad-
vancing end of the metal plate may spring

95

from the intended shape as much ag may be

| before it is subjected to the setting. and' fin-
sring action of the die 67.
tween tie dies 67 21 is described as open be-:

The ‘‘space’ be-

cauge it permits the metal plate to distort

iteelf at zaid space, the metal being there re-

lieved from the restraint of the close maprix

forming-turfaces of the die 21; but it is to.be -

understood. tiiat the same space would exist

(if the dies 67 21 were.in one continuous body

[oc

with the space formed at the proper place .

metal plate.

. What I claim as my invention, and desire

to secure by Letters Patent, is—

chine, a die thtough which the plate is to be

to grant said relief to-the

1. Inametai-plate bending or forming ma-'-

pasced for shaping the same, and a grip de-

vice for engaging the upper and lower sur-

faces of zaid plate at the entrance end of said -
die and pulling the plate through said die, .
cald die baving a longitudinal groove extend-"
ing above.and. below the passage through it -~

for tie plate. through wiieh the

T the ) grip may
travel; substantially as set forth. -

715
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2. Iiia metal-plate ben(ii‘ng or forming ma- -
chine, & die through which the plateis to be - -

pasced for shaping the same, and a grip de- - "~

vice Tor engaging the plate and puiling - it

125 -

turough said die, said die having a groove =

| through'it through which the grip ‘may be -
combined . with means for keeping -

moved



6. . o v‘»‘

. said groove filled dUI‘iilg the travel of the

W

plate so that the latter may not crowd there--

mn; substantially as set forto.

3.-In a metal-plate bending or forming ma-
chine, a die through which the plate is to be
passed for shaping the same, and a grip de-

~vice for engaging the piate and pulling it

through said die, said die having a groove
through it tirough which the grip may be
moved, and €aid grip device being adapted
to engage the full length of tie plate and
keep said groove filled during the travel of
tre plate; substantiailysas set forth.

4. In a metal-plate bending or forming ma-
chine, a die through which the piate is to be
passed for shaping the same, and a grip-de-
vice for engaging the plate and puliing it
through said die, said die having a groove
through it through which the grip may be
moved, and said grip compricing a lower
member having an extended tail portion, an
upper member having means for engaging
the plate, and a hinged member over said

- tail portion; substantially as et forth.

25
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- 5. In a metal-plate bending or forming ma-
chine, a die tirough wiich an initially flat
metal plate is to be passed for skaping ti.e
same and wiich die has a matrix adapted to
coil tize opposite edges of said plate and pre-
serve trat portion of same between tre
coiled edges flat, means for moving tie plate
tirough said die, and a finishing-block
through wiich the plate is passed after leav-
ing said die; a free space being left between
sald die'and block for said colied edges of tie

- plate to spring from tie siape intended for

40

them if they shoulil be <o inclined ; substan-
tially as set forth. '
6. In a metal-plate bending or f orming ma-

chine, a die through which the plate is to be

_ passed:for shaping ti:c same, means for pull-
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g the plate through said die, and a fimsh-
ing-block through wiich the plate is pulled
after leaving said die, said block heing sepa-
rated by a space from said die, and said die
and -blo¢k having a groove tiwough them
through which the means for pulling the
plate may pass; substantially as set forth,

7. Ina metai-piate bending or forming ma-

chine, a die through which the plate is to be
passed for shaping the same, means for pull-
g the plate through said die, and a finish-
ing-block through which the piate is pulled
after leaving said die, said block being sepa-

rated by a space from said die, and said die-

and block having a groove through them
through which the means for puiling the
plate may be passed for engaging the piate at
the entrance end of #aid die, combined with
means for keeping raid groove fiiled during
the travel of the plate so that the latter may
not crowd therem; substantiaily as set forth.
~ 8. In'a metal-plate bending or forming
machine, a bed, a die mounted thereon

through which the plate is to pass for becom-

[

gradua

- 841,838

ing -shaped, and a grip device for engaging

the plate and pulling it through said die, said +

die having a groove through it ‘through
which the grip may be moved for engaging
the plate at the entrance end of said die, and
said bed having longitudinal alined grooves
for said grip device at opposite ends-of said
die, a recess of the width of the plate to be
treated at the entrance end of saigdie and a
recess of the width of the finished product at
the delivery end-of the machine; substan-
tially as set forth. ) ' '

Jqo

9. In a-metal-plate bending or forming -
machine, a die through which an initially flat -

metal plate is to be passed for shaping the
same and which die has a matrix adapted to
coil the opposite edges of said plate and pre-

8o

serve-that portion of same between the coiled -

edges flat, and a grip-device for en aging the
upper and lower surfaces of said plate at the
entrance end of said die and pulling the plate
through said die, said die having a longitudi-
nal groove extending above and below the

85

passage through it for the plate through

which the grip device may travel; substan-
tially as set forth. : o

- 10. In a metsl-plate bending or forming
machine, a die through which an itially flat

metal plate is to be passed for shaping the -

same and which die has a matrix adapted to
turn.the o
direction from the face of the plate and coil
said edges into tubular form, while preserv-
ing that portion ofthe plate between the
coiled edges flat, and-a grip device for en ag-
ing the upper and lower surfaces of said plate
at the entrance end of said die and pulling
the plate through said die, said die havine g
longitudinal groove.extending above and be-

low the passage through it for the plate

through which the
substantially as.set forth. ,

- 11. In’ a-metdl-plate bending or forming
machine, & die through which an initially flat
metal plate is to be passed for shaping the
same and which.die has a matrix adapted to
gradually turn the opposite edges of the
plate in a direction from the facé of the plate
and coil the same into tubular form, while
preserving that portion of the plate between
the coiled edges flat, one of said coils being
turned inwardly over upon the surface of the
plate, while the other projects outwardly be-
yond the edge of the go ¥ portion of same,
combined with a grip device for engaging the
upper and Ik aid
pulling the s#me through the die; substan-
tially as set forth. -~ =~ - o

12. In a metal-

grip device may travel;

late bending or forming

.machine, a die through which.an initially flat

metal plate is to be passed for shaping the

same and which die has'a matrix possessing

conver%ing forming-surfaces at its sides to

Iy coil. the opposite edges of said

plate, while preserving that portion of the
N :

lower surface of said plate and -

go

posite side edges of the plate in a ,
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‘cave forming-surfaces to act upon said plate,

841,838

plate between the coiled edges flat, com-

bined with wheels mounted within said e

with their peripheral edges in line with and

constituting portions of the said forming-

surfaces, and a grip device for engaging the
metal plate at the entrance end of sald die

and pulling the plate through said die, saic

die having a longitudinal groove extending

above and below the passage through it for

the plate through which the grip may travel;,
substantially as set forth.

13. In a metal-plate bending or forming.
machine, a die through which the plate is to
be passed for shaping the same, the matrix
portion of said die having converging form-
mg-swifaces to act upon said plate, com-
bined with wheels mounted within said die
with their peripheral -edges constituting s
portion of the diesforming surfaces, means
for rotating said wheels, and means for mov-
ing the plate through the die; substantially
as set forth. :

14, In a metal-plate bending or forming
machine, a die through which an initially flat
metal plate is to be passed for shaping the.
same and whiech die has a matrix possessing
converging eoncave forming-surfaces at its
sides to gradually coil the opposite edges of
said plate, while preserving that portion of
the plate between the coiled edges ilat, com-
bined with wheels having concave periph-
eries mounted within said die with their pe- |
ripheral edges in line wiih and constituting
portions of the said forming-surfaces, and a
grip device for engaging the metal plate at
the entrance end of said die and pu ling the
plate through said die, said die having a lon-
gitudindl groove extending above and below
the passage through it for the plate through
which the grip may travel; substantially as
set forth.

15. In a metal-plate bending or forming
machine, a die through which the plate is to
be passed for shaping the same, the matvix
portion of said die having converging con-

combined with wheels having concave pe-
ripheries mounted within said die to form
parts of said forming-surfaces, means for ro-
tating sald wheels, and means for moving
the plate through the die; substantially as
set forth. ‘

16. In a metal-plate bending or forming
machine, a die through which an initially flat
metal plate is to be passed for shaping the
same and which die has a matrix possessing
forming-surfaces at its sides to act upon the
opposite edges of said plate, while preserving
that portion-of the plate between the edges
flat, combined with wheels mounted within

-said die with their peripheral edges consti-

05

tuting portions of said forming-swrfaces, and
a grip device for engaging the metal plate at
the entrance end of said die and pulling the
plate through said die, said «ie having alon- |

7

gitudinal groove extending ahove and below
the passage through it for the plate through
which the grip may travel; substantially as
set forth, : R
17.. In a we:al-plate bending or forming
machine, a die through which the plate is to
be passed for shaping the same, the matrix
pordon of said die having forming-surfaces
to acy-upon said plate in shaping the same,
combined with wheels mounted within said
die wizh their peripheries constituting a por-
tion of said surfaces, means for rotating said
wheels, and means for moving ‘the plate
through the die; substaniially as ses forth.

“18. In a metal-plate bendine or formine
7 fo ] 7 (]

machine, a die through which an initially flat
meial plate is to be passed for shaping the
same and which die has a matrix possessing

at its opposite sides converging forming- .

grooves whose surfaces engage and shape the
edge porions of the plate and which grooves

85

gradually inerease in dep:h toward the exit

end of the die, and said die being adapted {o

preserve that poriion of the plate befween -

the coiled edges #lat, combined with . grip

(o

device for engaging the upper and lower sur- -

faces of said plate as :
die and pulling the plate through said die;

‘substaniially as set forth. R
19. In a metal-plate bending or forming

machine, a die {

hrough which an initially flat

the entrance end of said

95

metal plate is to be passed for shaping the |

same and which die has o matrix possessing
at iis opposite sides converging forming-
grooves whose surfaces engage and shape the
edge portions of the plate and which grooves
gradually increase in depth toward the exit
end of the die, and said die being adapted to
preserve that portion of the plate between
the coiled edges flat, combined with a second
die set in advance of said first-mentioned die

106

105

and having matrix forming-surfaces to fur- -

ther acc upon an edge portion of the plate,
and a grip device adapted to engage the up-
per and lower surfaces of the plate at the en-
trance end to the first-mentioned die and
pull the plate shrough both of said dies, said
dies having a longitudinal groove extending
above and below the pussage through them
for the plate shrough which the grip may
travel; sabstantially as set forth. .

20. In a metal-plate bending or forming
machine, a die through whicl the plate is to
be passed for shaping the same, the matrix
portion of said die having converging form-
mg-grooves whose surfaces engage and shape
the edge poriions of the plate and which
grooves gradually inereuge in depth toward

TIO
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the exit end of the die, combined with a sec- -

ond die sec in advance of said first-men-
tioned die and having matzix forming-sur-

- Taces 1o further act upon the edge portions of
~the plate, rods bridging the space between

sald dies within the ourline of the curved por-
tons of the matrices of same so 18 Lo Teceive

12
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.and guide the coiled edge portions of the
plate during the travel of the latter, and
~means for moving the plate through said”
dies; substantially as set forth. -

1o

: shape the edge portions of the plate, while

- extended outwardly and thence laterally in-
wardly on a curved line to coil one edge ‘of

25

“machine, a die through which an initially flag

.same and the matrix portion of which die has
af its opg;)sne sides converging forming-

. ‘machine, a die through which the plate is to
- 'be passed and whose matrix portion at iis

721 In a metal-plate bending or formine
- * D ™

metal plate is to be passed for shaping the

grooves which gradually increase in depth to

preserving that portion of the plate between
the coiled edges flat, one of said grooves being

he plate over upon the body of same, and |
he other groove being extended outwardly |
and thence laterally beyond the body of the |
plate and thence inwardly on a curved line to |

> coil the other edge of the plate and carry the
- -outer portion of the coil beyond the edge of
_the flat portion of the plate, combined wiih
‘means_for moving the plate through said

- die; substantially as set forth.

22, In a metal-plate bending or forming

opposite edges has converging )
grooves to shape the edge poriions of the
glate, said grooves gradually increasing in

epth and one of said grooves being extended
upwardly and inwardly on a curved line and
the other downwardly and inwardly on a |
curved line, combined with a second dic sot !

foriming-

841,858

in advance of said first die and having at the
opposite edges of its matrix curved surfaces
to receive the edge portions of the plate, the
surfaces at one edge of said matrix being on

converging lines to further coil the edge of.

the plate, and means for moving the plate
through said dies; substantially as set forth.

23. In a metal-plate bending or forming
machine, a die through which the plate is to
be passed and whose matrix portion af its
opposite edges. has converging forming-
grooves o shape the edge portions of the
plate, said grooves gradually increasing in
depth and one of said grooves heing extended
upwardly and inwardly on a curved line and
the other downwardly and inwardly on a
curved line, combined with a second die set
in advance of said firsi die and having at the
opposite edges of its matrix curved surfaces

-to receive the edge portions of the plate, the
surfaces at one edge of said matrix béing on.

converging lines and encompassing a core to
furéher col the edge of the plate, and the sur-

faces at the other edge of said matrix being

' it . . 3 1
subsianiially scraight and extending' around
a core, and means for moving the plate

through said dies; substantially as set forth.

Signed at New York city, in the county of
New York and State of New York, this 8th
day of October, A. D. 1906, ‘

JOHN R. WILLIAMS.

Witnesses: ‘

Cnas. C. Giur,
"ARTHUR MARION.
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