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To all whom it may concern:

Be it known that I, Jounx R. WiLLiams, a.

“citizen of the United States, and a resident of

7L

the following is a specification. _
+Lhe invention relates to improvements in.

EO

25

Kast Orange, in the county of Essex and

State of New Jersey, have Invented certain
new -and useful Improvements in Metal-

-Plate Bending or Forming Machines, of which

metal-plate: bending or forming machines:
and 1t consists.in the novel features, arrange-
ments, and combinations of parts hereinafter ;
‘described, and particularly pointed out in the , ,
AR o . lend portion to be primarily projected freely
through the forming-die for the purpose of -
‘being engaged by the grip device, said end
‘representing waste metal and a loss, since it

L

CI&IIHS o' e

t5 .. The objeet of the invention is to produce
an apparatus or machine by means of which

.Tnetal plates may have. their edges coiled or

fashipned into the necessary shapes for the

o P?LIPPGS.Q“'.TO_I‘ whiech tht_?;.phj,t_es 1'11@}:%{}38 in_téﬂd”{
20 AT TR R SRR
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». 1 ‘present my invention: herein as em-
. bodied in ‘a machine for forming metal sheet-
‘piling, the edge portions of ‘the sections: or
units of which are coiled or tashioned into-
loops, the loop on one edge being of smaller
diameter than the loop on theother édge, so

~that in the assembling of the sections of the

30

35

sections and

piling as "driven the smaller -loops of the.
respective sections. may be inclosed within
the larger. loops of the respective adjacent
enter into locKing engagément | The i . _
R o ‘the detailed  description hereinafter
resented, reference being had to the accom-.
- Higure 1 1s a.top view, partly broken-away, -

therewith., =

 The machine of my : mventmn embodles _
means by which the metal plate 'may be
gripped and drawn or pulled through. form-

ing and finishing devices which during the

travel of the plate will coil or faghion the

40

‘edge portions

.- ~o

sired. - - T | DR
There are several novel features aside from
novel details embodied in the machine of my

invention, and one¢ is the provision of 8 pri-

- mary bending or forming die and 2 finishing

45

50

N
o

die or block separated by a,sEat:efromth@ --
lich dies the

primary: die and through w _
metal plate'is moved, the"space between the

dies permitting the metal after-having been

wholly or partly fashioned t6 spring into such
shape-as its constitution or tension may de-

mand prior to passing through the finishing

die or-block, by which the plate is given its

distort itself removed therefrom.

finished form and all tendency’ to buckle or

Another novel feature of my invention re-

sides in the provision of mieatns within the

primary forming or bending die for fﬂdilité,t- | Ifig:

- through,

‘the die and having its edge

panying drawings, in which—-

f 'same into- the shapes de- |

tionof th

-—

ing the p assﬂge of the metal Pla%e thi

re-

said die _mld be drawn 'OI"_mjoved thrOugE the
same with the minimum power, DR

| 0, so that the metal plate may not un- =
- duly bind within or-wear against the walls of
I 60

S
'
L -
-
'
L

A further novel feature of my invention re-

sides in the construction of the grip device

and bending or forming die by whieh a plate’
of metal of full width throughout may be

gripped by said device and pulled through

sald dle and against the ta erimg or converg- -
ing walls of same in Heu of at first providing -

the plate with a tapered or tang-advancing.
76

must thereafter be;removed from the plate: =~

i Inaccordance with my invention I provideé
1 a-grip device which-may be moved through
‘the bending or forming die to take hold of _t%lﬁ_

‘mietal plate at a point beyond the entrance to” -
the same and then draw or pull the plate -
through said die, thus; making it possible to
plate of full width-throughout, and
I also provide means for filling the. space in

said die through which the grip passes, so ¢

handle a

8o~

that  the metal plate when pulled through:

may not buckle into said space.

portionsfashioned:

The invention -will be fully understood - -

&3

of a machine constiugted 1 accordance with -
and. embodymgj{..m}* mvention. -'F]g} 218 a

side ¢levation of same.  Iig. 3.is an enlarged

top view of the primary bending or forming

die or tool. . Fig. 4. 1s'an end view of the en-
trance end of same looking it the direction of
the arrow 4 of Fie. 3.  Tie. 5 is an end view |
end of same looking in the direc- . -
arrow 5 of Fig. 3. . I'ig. 6 is averti-

*
-

of the éxXit

73

Ioc; |

cal trahsverse Section of same on - the dotted: - -

tine 660t Fig. 3. Tig. 7igalikesectionof sanie

on thedottedline 7 7.9f Fig.3. IMie. 8is alike .

section of sameonithe dotted jine S8 of Fig. 3. i
of Iig. 3. "Fig. 10°is an énlarged detached -
top view, partly in scction, of the lower'sec- .
| tion of the primary bendihg or forming die or .

-

Fig. 9 is a like section of-§ame on the line 9 9

tool. Fig. 11 is a detached, view, partly in o o

section, of the inner face of the upper section:
| o1 the primary bending or forming die or tool.
121s a detached top view of the finishing

110



- a plate of metal in section heing represented
as held by said grip. Fig. 16 is a top edge-

IO
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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 travels. Fig..15is a
side elevation, partly broken away, of same,

view of a series of assembled sections of the
character produced on the specific form of

the machine shown in Fig. 1. Fig. 17 is a.|.

detached perspective view of one of the plates

to be fashioned into a section of the nature

shown in Fig. 16, and Fig. 1871s 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 recess to
receive the metal plate to'be treated and

whose side walls 22, Fig. 1, constitute guides
for the plate. The floor 23 of the said recess

1s 1n line with the lower edge of the entrance-
opening 24, Fig. 4, td said die:21.  The de-
livery end of the table 20 is also formed with
-8 longitudinal-recess defined by the walls 25, |
Fig. 1, and of a width corresponding to the:|
width of the mietal plate! after being fash~

4

toned into the required form..
The front or receiving end of the

receive the grip device and its codperating

features, and the rear or delivery end of the
provided with a longitudinal
groove 27 to receive the grip-devices-and the
chain or flexible connection 28 by which: saitl;
devices are moved to pull the ‘metal plabe
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, worm 33, and pinion-wheel 34;"

table 20 1s

the latter being secured upon the outer .end

presently to.be descrthed. The rotation of

the sprocket-wheel 29 in an outwardly diree-

tion, or toward the left looking at Fig. 1,
causes. the chain 28 to- draw the grip, device
and the
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 grégve 26 in the bed-

plate upper.and lower feed-rollers 35 36, se-

cured upon shafts 37 38, respectively, the
lower one of which is driven from the main .

~shaft 32 throueh the worm 39 thereon and

05

pinion-wheel 40, secured upon the end of

said shaft 38. The shaft 38 ‘tr&nsmits_its |

. . ‘\‘"-.._ -

I table.20.|
1s provided with a longitudinal groove 26 to:

plate engaged by the same through-

|

l

3

el v —
' t

841,838 -

per shaft 37

'-mdti_ém_ thro"ug”h_f'the' geﬂar—Wheel 41 , secured
uponone end thereof, to the up

through the gear-wheel 42, secured thereon.

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-

cerving ' the plates 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
piates.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
_ uate for drawing -
‘the plates through the machine. =

u

be found te be entirely ade

79 °

75

8::;-_

_ 'The Bighding or forming die 21.comprises a

bottom plate 43, Figs. 4 to 10, inclusive, aud
‘a top plate 44, Fig. 3 and Figs. 6 to 9, inclu-
sive; and Fig.-11, which: plates match ‘each
other tg form: the die.21, through which: the
metal plate. (shown in Fig. 17) is drawn for

shaping the same, said plate initially being -

flat anc '_havi'ﬂ%lparallel- side edges and enter-
leaving -the ‘'same through the exit 45,

e entrance 24, Kig. 4, thereto

and le:

- 'I'he bottom andtop plates 43 44 of the die
21 gre- recessed. longitudinally to form a
‘groove -46 yfor: ‘the grip ‘and its parts, said
-groove 46 beingin line

in the ‘tablé or bed 20; ;< -

. The interior hehding or matrix portions of
the lower and upper plates 43 44 are ad apted
in: the present illustration ‘to transform g
- plain. flat plate-47, Fig. 17, into the piling-
-section 48, Fig. 18, on the passage of said
plate-through t

1e-die-21, the edge portions of

| said-plate being.gradually coiled to form the
of said shaft 30. = The gearing just described:|
- for imparting power to the shaft-30 is of
usual construction,except that in thépresent
instance the shaft 32 is extended to.thé front .

or receiving end of the machine forpurposes

Joop-locking members 49 50 of A PProxi-
"mateliy

the outline shown in Fig. 18." The
eaves the die 21 with a locking member

plate

50- of exactly: the final diameter desired,
-whereas the locking member 49 is preferably
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

95

I00

with the grooves 26 27 -

105 .

110

115

means of a finishingdie 67, hereinafter de-

seribed. .The members 49 50 preferably

both project from-the same side of the plate,

and the member 49 is less in diameter than .

the member 50, so that in driving the'sections

12C

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

125

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

to their interior In the manner illustrated

more particularly in Figs. 6 to 11, inclusive. 10
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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.
5 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
surtaces 51 55 match each other and form
1o paraliel ‘walls between which those portions
~of the plate 47 intended to remain flat will
pass. The surface 51 in the bottom plate 43
is 1 the form of a recess or longitudinal

weroove, and the portion 53 of the top plate 44 -

15 sets within Said groove, as shown'in F 19s. 7,

8, and 9. At the outer portion-of the part53 |

-
-

~ of the top plate 44 the metal is grooved out,
is denoted at: 54, this groove starting {rom
the entrance end of the die and inclining in-

20 wardlyfand being undercut inwardly, as de- |

~noted by the dotted lines 55, Fig. 11, said
groove 54 extending around the edge of the
portion 53 to produce a gradually-enlarging -
cylindrieal outline, as denoted by the suc-

25 cessive ilustrations in Tigs. 6, 7, 8, 9, and
. Kig. 5. The groove 54 at its outer side or en-
trance edge is inclined inwardly correspond-
ingly with the wall.52 of the bottom plate 43,

3o depth as it approaches the exit'end of the die |

forms, ineffect, a mandrel encompassed by
the groove aud around which the edge of the
metal plate is curled. Those portions of the
bottom :plate represented by the surface 51

35 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 be cl early understood
by an'ingpection of Figs. 6 to 9, inclusive,
o -and Fig. 5. - The straight left-hand edge por-
tion of the plate 47 1s 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
45 1ts said edge portionis compelled to follow the
groove 5diand finally take a cylindrical form
‘around thieniandrel ereated by the increasing
depth of said groove. 1 therefore during the
progress: of . the metal plate along the in-

so wardly-inchined wall 52 of the boitom plate

;
|

L

- -y

43 and inwardly-inclined groove 54.0f the top

plate 44ioperate upon the'left-hand edge por-
tion of the metal plate 47 to coil said portion
upwardly and inwardly {o create the lockine

55 member 49. B
The bottom plate 43 at its right-hand side
looking at Fig. 10.is formed with a shapmng-
surface 56, which is broad and substantially
~ {lat at the entranee end of the die, and thence
6o takes the torm of & compound curve and 1u-
clines iInwardly at one edge toward the exit
end of. the die, a groove 57 being. formed

along the outer edge of said shaping merber.

56 and which groove gradually increases in-
65 depth, as denoted by the dotted lines 58.in-

.

Hig. 10 and as shown by full lines in the stie-

cegsive tHustrations presented in Figs. 6 to 9,

inclysive.  The form of the upper surface of

the shaping member 58 is algo clearly illus-
trated 1 Ifigs. 6 to 9, inclusive. “that.por- 70
tion of the top plate 44 whieh matches the
shaping member 56-of the hottom plate 43 is

‘pumbered 59, Fig. 11, and presents a curved

surtace conforming with the upper surface of

salc member 56, as shown in_Fies. 6 to 9, in-
clusive, there being a“space left hetween the
parts 56 59 for the passage of the metal plate
- 47 through the die.  During the travel of the
plate 47 through the die its.right-hand erlge

meets the inwardly-inclined wall of the groove

57- o the bottom plate 43 and is deflected .
‘downwardly into said groove, the inclination
of said wall and the "gr'a.{fhmlly-incg_rea'sing
depth of said groove and: the INCTeasing con-

Wexity of the member 56 compelling -the

right-hand portion of the plate 47to become -

curled into the locking member 50.

3

75

Bo.

—

85”_

In pulling or pushing the metal plate 47

through the die there would ordinarily  be
“consyicrable friction generated between the
“hard metal and the converging and curved
wallsof thedie, and considerable power would
‘have t0 be exerted to pull or push the plate”
through the die; but in accordance with a
part of my invention I obviate such friction
and the expenditure of excessive power in ~
elfecting the travel of the plate throuch the -

9o -

95

die by provuding within the die and along the

‘wheels 60 vary in thickness and in the shape
~of their annular grooves-in accordance with

57 are cut away slightly adiacent to. the

cach side thereof a series of grooved wheels
60, the surfaces of which constitute portions
of the surfaces of said grooves, a8’ shown in
Figs. 6 to 11, inclusive, and conform to the

-outer edges of the metal-forming grooves at

(00

cuthne In eress-section thereof, and which

wheels by engaging the outer edge portions:
‘of-the-nieisl plate 47 on its passage through

103

thedie-facilitates such passage, relieving frie-
tron and enabling the movement of the plate -
with the mmimum amount of power. The

110

their location and the character of the metal-

forming grooves at the points at which they
are situated, and, as may be observed in Irigs, - -

10 and 11, thie outer walls of the grooves 54

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

-periphearies of said wieels.

» The wheels 60- are secured upon vertical

shalts 62, which extend upwardly through
the-die 21 and at their lower ends carry pin-
1on-wheels 63, g, 1, eneaged by worm-

wheels 64 on a central longitudinal shaft 65,

receives motion therefrom.  The shaft 65,

worins 645 pinion-wheels 63, and shafts 62

inpart rotary motion to thie wheels 60, which

IIE

T20

25
which by a tram of géar-wheels 66 .is con-
' nected with the main driving-shaft 32 and

130
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rotate In a direction toward each other and | formations may naturally pass upon the said .
carry their peripheral surfaces against and in | rods 71 72 and be guided thereby into the die
the direction of the line of travel of the.plates | 67. The rod 71 praferably continues: en= :;
~ to be treated, thereby aiding in the move- | tirely through the matrix portion of the die::
5 ment of said plates, as well as in conforming | 67, as denoted by dotted lines in Figs: I'and*¥e¢

their edge portions into the desired outlines. | 12, and the rod 72 may extend throughsaid+"" -
' It 18 not necessary that in every instance | dic 67, although it 1s not nece’ss“'a;fy'._ that it
the wheels 60 should be driven by power, | should do so, because the larger locking niem- "
since the pressure of the edge portions of the ber 50 1s not reduced in diameter on its pas- o°
1o traveling metal plate against them will effect | sage through the die 67, but remains of the 75
their rotation; but when power is applied to : same diameter it possessed upon issuing from- =" -

the wheels 60 said wheels will perform their | the die 21.  The locking member 49 is; how-"
maximum duty in obviating friction and aid- | ever, more closely coiled during its passage
ing (n the movement of the plate through the | through the die 67, and hence it is. deéii‘é_,b% oy
5 de. 0 - . - | that the rod 71 extend through said die, so' 80
I designate the die 21 as the ‘‘primary” | that it may constitute a mandrel around’:
. bending or forming tool, because I also. em- | which the walls, of ddid member 49 may be:-
‘ploy a finishing dievor block 67, through | forced by the converging walls of the matrix...
which the metal plate 47 is pulled and which | of said die 67. C e e e
- 20 1s shown more clearly in Figs. 1,2,12,and 13. |  The die 67 is formed with a longitudinal 85
- The die 67 1s composed of matched lower and | groove 73 in line with.the passage 46 through: "o
“upper plates 68 69 and is secured upon the | the die 21, so as to permit of the proper
bed 20 at a suitable distance in advance of | movement of the grip.devices presently to be =
.. the primary die 21, so that an open space 70 | described. - .7 - 7 T
25 may be left between said dies, within which | -~ The matrix portion of the die 67, located at 90
- space the metal plate issuing from the die 21 | the right of the groove 73, lookin at Fig. 13,
- may, under such ténsion as it may possess, | corresponds Witithat portion of the exit 45 -
spring from the shape imparted to it by the | of the.die 21 located at the right of the pas- ..
die 21." The matrix poition of the finishing- | sage 46 through said die 21, looking at Hig. 5, =
30 die 67 constitutes a continuation of the ma- | the groove 54 of the die:21 being, in effect, g5
- trix portion of the die 21,and the two dies | continued through the die 67 and within said
- are separated by the space 70 in lieu of being | die presenting: straight - parallel. "surfaces. .
+ formed In one continuous body;so that the | That portion. of-the matrix of the. die 67 af
metal plate may, if 1t should be so disposed, | the left of the passage 73 looking it - Figs- 12 "
- 35 distort itself within the space 70 prior to be- | and 13-is of substantially cone shape, with's 1oo.
Ing subjected to.the action ef the die 67, this | straight wall 74 at its outer side, as indicated.. =
feature of the construction being desirablein | by dotted lines in Fig, 12, srid forwardly-con-~
the formation of the special piling-section | verging walls- 75" at its other sides. -The.
lustrated i Fig. 18, in the fermation. of | mandrel 71 is parallel with the straight wall =
4¢ which the members 49 50 aré of different ¢con- | 7 4, and sard wall assures the formation of a 165
figurations and on different cirvatures and | 'straight edge at the side of the piling; while
exert different resistances -while passing: the.converging walls 75 operate to further
- through the dies at their opposite. edge por- |'close ‘the coil- for the Iocﬂhiﬁ'_memben;ﬁtg_f[ |
" M ' ind, the ‘mandrel 71, so that, when the .
45 the piling-section 48 leayes the die 21 in sub- | imetal ‘platé leaves the dig 67 the: Tocking 170/
stantially the finished condition shown in | member 49 may be of the form shown in Fig.
Ig. 18 and with little or no tendency to | 16, said member forming a ‘substantially
- spring outwardly or open or distort .itself | closed tube. R
~ within the space 70 between the dies, while at’|  The die or finishing-block 67 thus receives
50 the same time the locking member 49 does | the metal plate from the die 21 and its main v15
~ showa tendency to spring or open outwardly | duty is Yo preserve the formation of the locks"
- within the said space, but entirely loses such.| ing member 50 as c¢reated by the die 21 and
tendency after it-has been permitted to thus | close theMocking member 49 to its fimished .
- spring cutwardly or distort itself within the| condition and also to deprive said member -
55 open space 70 and 1s then moved through. the | of the tendency to distort itself 1t possessed 120
- - die67. o 0 | unmediately on'leaving the die 21. In the
1 preferably provide rods or mandrels 71 | formation of the metal plate into the Piliﬁ'g—_—_
- 72, bridging the space 70 between the dies 21 | section said section 8" approximately fin-
67, upon which the curled members 49 50 of | ished ‘in the die 21 and iseompleted, espe-. . -
60 the metal plate travel from the die 21 to the | cially as to the locking member 49 in the die 125"
~die 67, these rods 7172 being screwed into | 67, said member 49 being reduced in diame- =
the end of the die 21, as shown in Ifig. 3, with- | ter and closed on its passage through the die
in the outline of the curved ferming-greoves | 67. The form and diameter of the locking -
1 the die 21, as denoted in Fig. & so that as | member 49 as it leaves the die 21 15 clearly<
65 the metal plate issues'from the die 21-its edge | represented by the form of the exit-opening 1zc

tions. - I find that the locking member 50 of | around. the ‘miandrel 71, so t

g




. at the left-hand portion of Fig. 5, and th
- ‘form of the locking member ‘49 as it leaves. |
" the die 67 is represented by the left-hand
opening represented in

|
*

portion of the exit-
Fig 130
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-+ “Thegrip devices are shown more clearly in

- Figs. 1, 14, and'15 and comprise a base’ nem-
.- ber 76 to pass below the.metal plate 47 fo he
.. treated and an upper member 77, which is

- 10-bifuréated at its rear portion and has pivot-.

- ally secured betweén its arms some eccentric

20

‘dogs 78 to engage the u‘p}b'er surface of the
- plate 47 and compél it to 1 X
vice as the latter is engaged in pulling the
same: . Betweend the outer bifurcated arms
-0l the member 77 is‘hinged a bar 79, which
-corresponds with, the general outlines of the
 tail portion of the lower member 76 and is
*adapted tc lie upon the metal plate 47. At
~the forward end of the orip is provided a ver- |
.t tical bolt 80 to receive the end of the chain |
- +28; connected with the ‘sprocket-wheel 20
.. The grip shown, with: itg" tail portion .and
.- hinged bar'79 in cross-section,. corresponds
.25 with the/otitline of the groove 46, extending |
- throughthe die 21, and groove 73, extending .
- through the die 67, and 1s°adapted to fill said
- grooves and also in ‘the present mstance to

ollow the grip de-

- engage the full length of the plate 47 to be

- 7 In'the operation of the machite the chain |
- 28 1s loosened from 9 an
“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 ‘he-
- treated 1s fed upon and to the grip and said
- bar 79 turned downwardly upon the same,
- as shown'in Fig. 15. Lo~
upon restored to the sprocket-wheel 29, and”
‘power 1s applied through the belt-wheel 31 to
-the shaft 32 and mechanism connected with

A0

45

50

55

60

- .
n - -
T - T
- B D el gy L
]

. feature of great x b)
. .plate at its advancing end may be of! full
© width in lieu of being cut into-a long and ta-

pulled through the machine. ~Theé grip and
1ts parts are adapted to travel in the gr
26,7 of the bed-plate at opposite enids of the

in the grooves

macaoine, . - |

the sprocket=wheel 29 and

- The chain 28 is thexe-

sald shaft, with the result that the sprocket-

~wheel 29 will act through the chain 28 to pull
‘the grip and the plate 47 into engagement

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

P ]
.-J

F

rollers 60 cooperate inshaping the plate and’
_ _ 1 the :digs.. The
plate 47 is fashioned by the dies 21 67 during
1ts travel through the ‘same in the manner |-
- hereinbefore explained in detail. / The orip

and its parte-may be pushed entirely thmugﬁ“
the die 21 o engage the plate 47, and thisisa
benefit, since thereby the A1
p through it through which > may .
i moved, combined  with means for keeping -

moving. the -same - thretugh

L

.
- ot ' | b
LI B [ A r
ﬁl P " . ' - -
I 11 g e o e e ==
.- '

SRS AR
-'nj.!-.-'

."I: Pl

. - The feed-rollers
36 factlitate the movement of the plate.
through the dies, and the grooved wheéls or |

“parts fill the gr

[

equal resistances

leaving said die I recomimend the

within the same

the f pering outline and pushed through the die or
- dies to the grip. The grip and its coacting
the groove 46 in the die 21 and -
‘groove 73 1n'the die 67 during the fashioning
.of the plate 47 in said dies, and this is of oreat
advantage, since otherwise said plate, due to -
 the edge pressure on the same, would likely

‘buckle up within said grooves. o
+ 1havelliustrated myinvention asembodied

1 a mackine for producing tie special sheet-
_pring sections shown, but do not confine the
came to the production of metal sheet-piling *

nor 1n every inctance to the special matrix

formations provided within the dies 21 67 ,

rinte the machine may be employed for bend-

1ng: or fasrioning metal plates to be used
,__._o_tﬁgrwﬁa}tnan -fo'r_ puing and a,leo f_o,_r--tne_ pro- - -
duction of piling-sections: varying i their -

outlines from those illustrated in the draw-

mngs. . With each change of sivape In the out-

lines of the metal sheet-piling the matfix
portions of the dies must: vary accordingly.
Nor do 1 limit the invention in every instance

5

30

L 0o
. - L

to the empioyment of the die 67, but inin-
stances 1 wrich.the outline of the piling-sec-

‘tion is such that the metal plate exerts un-
during its passage through -
likely to distort itseif after
employ-

- r

the die 21 and is

9o

ment of tle die 67 and its ceparation by an

~open gpace from the die 21, o that the ad-
vapeing end of the metal plate may spring

95

from the intended shape as much a8 mav be *

lieved from the restraint of the close matrix

[
A

Torming-zurfaces of the die 21+ but it is to.be
understood. tiat the same space would exist
1f the dies 67 21 were.in one continuous body
space formed at the proper place
to grant said relief to-the '

with the

metal plate.

to secure by Letters Patent, is—

| " | ‘Vhal} I ‘claim a8 Iﬁ\r illVGTltiﬁ);l, &n(l | dBSII‘ o

ciiine, a die thtough which the plate is to be

vice for engaging the upper and lower sur-

before it is subjected to the setting. and fin-
| 1sring action of the die 67. The ‘‘space’” be-
tween-tie dies. 67 21 is described as open be-:.
cauge 1t permits the metal plate to distdrt
itcelf at caid space, the metal being there re-

[OC

10§

110

. 1. Inametai-plateé bending or forming ma- -

| pusced for shaping the same, and a grip de-

1§

faces of zaid plate at the entrance end of said =

die

and pulling the plate through said die,

rard die having a longitudinal agroove extend-

tirough wrich the grip may

2. Iivametal-plate bending or forming ma-

Ing above.and- below the passage through it
for toe plate. _
“travel; cubstantially as set forth. =~

120

chine, 'a die through which the plateis to be
pasted for rhaping the same, and a grip de-_.

vice for engaging the plate and pulling - it
tnrougn sald die, said die having a groove
the grip may be =~ -



 said groove filied during the travel of the |

.. . ‘ - .
S - R

" - .
' M

plate so that the latter may not crowd there-
1n; substantially as set fort. .

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

~vice for engaging the piate and pulling it
~through said die, =aid die having a groove
‘through it tirough which the grip may be

moved, and said grip device being adapted
to engage the full length of tie plate and
keep said groove filled during the travel of
the plate; substantiallysas set forth.

4. In a metal-plate berding or forming ma-

chine, a die tiirough which the piate is to be
passed for shaping the same, aad 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 1nay 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 niged member over said

tail portion; substantially as set forth.

- 5. In a metal-plate bending or forming ma-

- chine, a die tirough wiich an initialiy flat

metal plate is to be passed for skaping the
same and wrich die has a matrix adapted to

~coil tre opposite edges of said plate and pre-

30

35

serve trat portion of same between tie

colled edges flat, means for moving tie plate
through said die, and a fmishing-block

‘through wiich the plate is passed after leav-
Ing said die; a free space being left between

sald die’and block for said
plate
them

. colled edges of tiic
1o spring from t:e siape intended for
if they shoulll be o inciined: substan-

" tially as set forti.

.40

6. In a metal-plate bending or forming ma-

chine, a die through which the plate is to be

- passed-for shaping ti:e same, means for pull-

45

50

55
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ing the plate through said die, and a finish-
ing-plock through which the plate is pulled
after leaving satd die, said block heing sepa-
rated by a space from caid ‘die. and said die
and bloek having a groove thwourh them
through which the means for | puﬁing the
plate may pass; substantially as set forth.

7. Ina metai-plate bending or forming na-

chine, | C
passed for shaping the same, means for pull-
ing the plate through said die, and a finish-
ing-block through which the piate 1s pulled
alter leaving sard die, said block being sepa-

rated by a space from said die, and said die

and block having a groove fhrough them
through which the neans for puiling tre
plate may be passed for engaging the plate at

the entrance end of faid die, combined withy

means for keeping raid groove filled durin
the travel of the plate so that the latter nmay
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 i_s'to'passl ffo'r becom- |

a cie through which the plate is to be

ey &

 same and which die has a matrix

tially as set forth.

at the entrance end of said

841,838

ing -shaped, and a grip device
the plate and pulling it through
die having a groove through it through
which the grip '

sald bed having longitudinal alined grooves

for engaging
sald die, said

may be moved for engaging

the plate at the entrance end of said die, and - 70

for said grip device at opposite ends of said -

-

die, a recess of the width of the gl , _
treated at the entrance end of sai die and a

Tecess of the width of the finished product at

ate to be

the delivery end-of the machine; substan- -

tially as set forth.
"~ 9. In a metal-plate

bending or fornnng B

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

coll the opposite edges of said plate and pre-

80

serve that portion of same between the coiled -

edges flat, and a grip-device for engaging the

upper and lower surfaces of said plate at the
pulling the plate

entrance end of said die and
through said die, said die having a longitudi-
nal groove extending above and below the
passage through it for the plate through
which the grip device may travel; substan-
- 10. In a metsl-plate bending or-
machine, a die through which an initially flat

+

metal plate is to be passed for shaping the -

adapted to
turn. the o

said edges into tubular form, while preserv-
ing that K _
colled edges flat, and-a grip device for en

_ ag-
ing the up

per and lower surfaces of said plate
die and pulling

the plate through said die, said die having g

longitudinal groove.extending above and be-

low the passage through it for the plate
through which the grip device may travel;
substantially as set forth. T
- 11. In’a-metdl-plate bending or forming

forming

posite side edges of the plate in a .
drrection from the face of the plate and coil

90

portion of“the plate between the

100

105’

machine, a ‘die through which an initially flat

metal plate is to be
same and which.die
gradually turn the
plate in a direction from the facé of the plate

passed for shaping the

preservinj;

the coiled edges flat, one of said coils being

has a matrix adapted to
opposite edges of the

JIO

| and coil the same into tubular form, while '
that portion of the plate between

lls

turned inwardly over upon the surface of the

plate, while the other gro'lects outwardly be-
yond the edge of the body portion of same,

. combined with a grip device for engaging the
__uprer and lower surface of said plate and
pu

| I

ing the same through the

; | thry die; substan-
tially as set forth. - Y

',

120

12. In a metal-plate bending or forming

g |.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 |
gradua, : |
plate, while preserving that portion of the.

ly coil the opposite edges of said

\

125

120
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|

plate” between the coiled edges flat, com-

bined with wheels mounted within said Jie

- with their peripheral edges in line with and

constituting portions of the said torning-

surfaces, and a grip device for engaging ilie

metal plate at the entrance end of said die

‘and pulling the plate th oughl said die, said

10

5

20

25

die having a longitudinal groove extending

~above and below the passage through it for
the plate through which the oTip may travel ;.

substantially as set forth. =~ B
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-
ing-swrtaces to act upon said plate, com-

bined with wheels mounted within satd die
with their peripheral -edues constituting g

portion of the die-forming surtaces, 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

same and which die has a matrix possessing
converging eoncave forming-surfaces at iis

sides to gradually coil the opposite edges of

said plate, while preserving that portion of
the plate between the coilec

bined with wheels havine concave periph-

~eries mounted within said die with their De-

35
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95

ripheral 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 said die and pu ling the
plate through said die, said die having a lon-
gitudinal groove extending above and below
the passage through it for the plate through
which the grip may travel; substantially as
set forth. :

5. 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 con-
‘cave forming-surfaces to act upon said plate,

combined with wheels having concave Pe-
ripheries mounted within said die to form
parts of said forming-surfaces, means for ro-

“tating said 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 initial v flat |

metal plate is to be passed for shaping the
same and which die has a m ALTIX POSSEessIng
forming-surfaces at its sides to act upon the

- oppostte edges of said plate, while preserving

6o

-<gaid die with their peripheral edges consti-

0'5'

that portion-of the plate between the edges
flat, combined with wheels mounted within

-

oy
g ar

tuting portions of said forming-surfaces, an:l

metal plate is to be passed for shaping the:

L edges dlat, com-

|
I

travel; substantially as set forth.

a grip deviee for engaging the metal plate at-
the entrance end of said die a nd pulhing the

plate through said die, said e having alon-

- l""-.r..-.

artudinal groove extending above and below
the passage through it for the plate through
which the grip may travel; substantially as
set forth. ST |

- 17, In & wenl-plate bending or forminge

70

maclhine, a die through which the plate is to

be passed for shaping the same, the matrix

poriion of said die having forming-surfaces
to acy upon said plate in shaping the sane,
combined with wheels mounted within said
die wich their peripheries constituting a por-

75

tion of said surfaces, means for rotating said
wheels, and means for moving the plate

vhrough the die; substaniially as set forth.
18, In a metal-plate bending or forming

rmachine, a die through which an initially flat
mesal plate is to be passed for shaping the

same and which die has a metrix. POSSessing.
at 1ts opposite sidés converging forming-
grooves whose surfaces engage and shape the
edge poruons of the plate and which grooves

eradually ineréase in dep:h toward the exit '_

end of the die, and said «lie being adapted ic

: * ' . y g o -
preserve’ thas poruon of the plate between
‘the coiled edges flat,

combined with 9 grip

-—

-
]

9o

device for engaging the upper and lower sur-
faces of said plate at the entrance end of said

die and pulling the plate through said die;

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

maclune, a die through which an initially. flat

-

05

- wetal plate is to be passed for shaping the |

same and which die has & matrix possessing
at s 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

100

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

dle seb in advanee of said first-mentioned die

105

and having matrix forming-surfaces to fur-

ther ace 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 vhrough both of said dies, said
dies having a longitudinal groove extending
above and below the prssage through them
for the plate through which the OTLp Ay

20. In a metal-plate bending or forming
machine, a die through whicl the plate is to
ve passed for shaping the same, the matrix

portion of said die having converging form-

Ing-grooves whiose surfaces engage and shape
the edge poriions of the plate and which

TIO

1715

120

grooves gradually increase in depth toward
the exit end of the die, combined with a see-

ond die sec in advance of said first-men-
tioned die and having matrix forming-sur- .
Faces to furcher act upon the edue portions of

Lhe plate, rads bridging the space between
suld dies within the ourline of the curved por-
tions of the matrices of SAIE =0 &3 Lo Teceive

!

-— “1

Iz,

3¢
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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 Torth. -

5 7217 In a metal-plate bending or forming

“machine, a die through which an inifi ally flas

1o

~the co

‘metal plaie is to be passed for shaping the
:same and the matrix portion of which die has
ohab 1ts op

osite sides converging forming-

grooves which gradually increase in depth to
- shape the edge poriions of the plate, while

preserving that

Ing Eortion of the plate between
led edges flat, one of said grooves being

~.-extended outwardly and thence laterally in-

5. wardly on a curved line to coil one edge of
- ‘the plate over upon the body of same, and

“the other

groove being extended outwardly

~and thence laterally beyond the body of the
-..'plate and thence inwardly on a curved line io

20" coll the other ed
- ~outer portion of

ge of the plate and carry the
the coil beyond the edge of

~the flat portion of the plate, combined wiih

‘means for moving the
~die; substantially as set forth.

plate through said

- 22. In a metal-plate bending or forming

machine, a die through which the plate is to

- ‘be passed and whose matrix portion at iis

~ opposite edges has converging

_gl_&tej, daid
de

forming-
poriions of the
, grooves gradually increasing in
pth and one of said grooves being extended

grooves to shape the edge

~upwardly and inwardly on a curved line and

the other downwardly and inwardly on a

curved line, combined with a second die sot

T e EE IR o e e ema . g

r— —

‘through said dies;

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 at its
opposite edges. has converging forming-
grooves to shape the edge poriions of the
plate, said grooves gradually Increasing in
depth and one of said grooves being extended
upwardly and inwardly on a curved line and
the other downwardly and inwardly on a
curved hine, combined with a second dié set
m advance of said firs¢ die and having at the

opposite edges of its matrix curved surfaces
to receive the edge portions of the plate, the
surtaces at one edge of said matrix béing on.

converging lines and encompassing a core to
furcher coil the edge of the plate, and the sur-

faces at the other edge of said matrix being

o o . : 4. . & \
subssantially scraight and extending around
a core, and means for moving the plate

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: - | | |

Cuas. C. GiLy,
"ARTHUR MARION.

substantially as set forth.
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