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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.15 is a 
side elevation, partly broken away, of same, 
a plate of metal in sectioni 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 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 
is in line with the lower edge of the entrance 
opening 24, Fig. 4, to said die 21. The de 
livery end of the table.20 is also formed with 
a longitudinal-recess defined by the walls 25, 

ioned into the required form. 
The front or receiving end of the table. 20. 

is provided with a longitudinal groove 26 to: 
receive the grip device and its coöperating 
table 20 is provided with a longitudinal 
groove 27 to receive the grip, devices and the 

?iti ili chain or flexible connection 28 by which 
devices are moved to pull the metal pla 
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-wheel34; 
the latter being secured upon the outer end. 
of said shaft 30. The gearing just described 
for imparting power to the shaft. 30 is of 

6? 

usual construction, except that in the present 
instance the shaft 32 is extended to, the front. 
or receiving end of the machine-forpurposes 
presently to be described. 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 
At the right-hand or receiving end of the 

machine, referring to Figs. 1 and 2, I provide 
at opposite sides of the grbove 26 in the bed 
plate upper and lower feed-rollers 3536, se 
cured upon shafts 37.38, respectively, the 
lower one of which is driven from the main. 
shaft 32 through the worm 39 thereon and 

65 
pinion-wheel 40, secured upon the end of 
said shaft 38. The shaft 38 transmits its 

N 

Fig. 17 is a 

Fig 
features, and the rear or delivery end of the 

loop-lo - 

mately the outline shown in Fig. 18. The 
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motion through the gear-wheel 41, secured 
upon one end thereof, to the upper shaft 37 
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 
ceiving 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 
plates fed upon the floor 23 and coöperating 
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 
It is not neeessary at all times to employ 
both the rollers 35 36 and the grip device, 
since on many occasions the grip device will 
the plates through the machine. 

a top plate 44, Fig. 3 and Figs. 6 to 9, inclu 
isive, and Fig.1, which plates match each 
othertig form the die 21 through which the Fig. 1, and of a width corresponding to the: 

width of the metal plate' after being fash metal plate. (shown in Fig. 17) is drawn for 
flat and having parallel side edges and enter 
ing the die at the entrance 24, Fig. 4, thereto 
and leaving the same through the exit 45, 

fhe bottom and top plates 43 44 of the die 
21 are recessed longitudinally to form a groove 46 vior the grip and its parts, said 
in the table orbed 20: . . . . The interior bending or matrix portions of 
the lower and PRE plates 4344 are adapted 
in the present illustration to transform a 
plain-flat plate 47, Fig. 17, into the piling 
section:48, ???????.?? on the passage of said 

t plate-through . . . . r. e die 21, the edge portions of 
???? being gradually coiled to form the ocking members 49 50 of approxi 
plate leaves the die 21 with a locking member 

further reduction in diameter, so that it may 
form a closed tube, as shown in Fig. 18, by 
scribed. The members 49.50 preferably 
both project from the same side of the plate, 
the member 50, so that in driving the sections 
driven within the member 50 of the next ad 
jacent section, as shown in Fig. 16. In the 
present instance, therefore, the hottom and 
to their interior in the manner illustrated 

erates to pull said plates through said die. . 

??????? same, said plate initially being . 

and the member 49 is less in diameter than . 

48 the member 49 of one section may be 

top plates 43 44, respectively, are formed as. 

75 

be found to be entirely ???? for drawing . . 
C 

The l.ding or forming die 21.comprises a 
bottom late 43, Figs. 4 to 10, inclusive, aud 

90 

95 

I OCO 

groove 46 being inline with the grooves 2627. 

TI I O 

50 of exactly the final diameter desired, 
whereas the locking member 49 is preferably 
subjected after the plate leaves the die 21 to II 5 

means of a finishing die 67, hereinafter de 

I 25 

more particularly in Figs. 6 to 11, inclusive. 13o 
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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 
toward the exit, end of the die. - The upper 
plate 44 ef the die is formed with a flat surface 53, Fig. 11, corresponding with the flât sur 

I. ? 

face 5 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 
pass. The surface 51 in the bottom plate 43. 
is in the form of a recess or longitudinal 

2 ? 

groove, 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 
wardly and 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 

25 

35 

45 

around t 

65 

cylindrical outline, as denoted by the suci 
cessive illustrations in Figs. 6, 7, 8, 9, and 
Fig. 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, 
and said groove by its gradually-increasing 
depth as it approaches the exit end of th? 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 coöperate in the formation 
of the smaller locking member 49 of the pil 
ing-section 48, as may be clearly understood 
by an inspection of Figs, 6 to 9, inclusive, 
and Fig.5. The straight left-hand edge por E. 

tion of the plate 47 is deflected by the in 
wardly-inclined wall 52 upwardly into tie 
groove 54 of the top plate 44, and as said 
plate 47 gradually advances through the die 
its said edgeportion is compelled to follow the 
groove 54 and finally take a cylindrical form 
arou enhandrel created by the increasing 
depth of said groove. I therefore during the 
progress of the metal plate along the in kwardly-inclined wall 52 of the b) ion plate 
43 and inwardly-inclined groove 54 of the top 
plate 446 perate upon tire left-hamd.edge por 
tion of the metal plate 47 to coil said 
upwardly and inwardly to create the 
inhember 49. - ,: - ??????????? 
The bottom plate 43 at its right-hand side 

looking at Fig. 10 is formed with a shaping 
surface 56, which is broad and substantially 
flat, at the entranre end of the die, and thence 
takes the form of a compound curve and in 
clines inwardly at one edge toward the exit, 
end of the die, a groover 57 being formed 
along the outer edge of Said shaping member. 
b6 and which groove gradually increases in 

ocking 

depth, as denoted by the dotted lines 5S in 

... s. 

R. 

838 3. 

Fig. i0 and as shown by full lines in the stic 
{?¢? 

inclusive. The form of the upper surface of 
the shaping member 56 is also clearly illus 
trated in Figs. 6 to 9, inclusive. That por 
tion of the top plate 44 which matches, the 
shaping. member 56 of the bottom plate 43 is 
numbered 59, Fig. 11, and presents a curved 
Surface conforming with the upper surface of 
sair member 56, as shown in Figs. 6 to 9, in 
clusive, there being a space left between the 

! parts 5659 for the passage of the metal plate 
| 47 through the die. During the travel of the 
? plate 47 through the die its. right-hand edge 
meets the inwardly-inclined wall of the groove 
downwardly into said groove, the inclination 
of saidi wall and the gradually-increasing 
depth of said groove and the increasing con 
vexity of the member 56 compelling the 
right-hand portion of the plate 47 to become 
cirled into the locking member 50. 
In pulling or pushing the metal plate 47. through the die there would ordinarily be 

consiferable friction generated between the 
hard metal and the converging and curved 
walls of the die, and considerable power would 

part of my invention I obviate such friction 
and the expenditure of excessive power in 

outer edges of the metal-forming grooves at 
each side thereof a series of grooved wheels 
60, the surfaces of which constitute portions 
of the surfaces of said grooves, as shown in 
Figs. 6 to 11, inclusive, and conform to the 
wheels by engaging the outer edge portions 

| of then 
| tie die fa?ilitates such passage, relieving fric 
tion and enabling the movement of the plate 

of their annular grooves in accordance with 

10 and 1, the outer walls of the grooves 54 
said wheels, as at 61, so that the outer por: 
tions of the metal plate may exert their 
greatest strain while being shaped against the 
peripheries of said wheels. 

1. The wheels 60 are secured upon vertical 
shafts 62, which extend upwardly through 
the die 21 and attieir lower ends carry pin 
ion-wheels 63, Fig. I, engaged by worm 
wheels 64 on a central longitudinal shaft 65, 
nected with the main driving-shaft, 32 and 
receives motion therefrom. The shaft 65, 
worms 64, pinion-wheels 63, and shafts 62 
impart rotary niotion to the wheels 60, which 

Sive illustrations presenter in Figs. 6 to 9, 

have to be exerted to pull or push the plate 
| through the die; but in accordance with à 

outline in cross-section thereof, and which 
stal plate 47 on its passage through 

with the minimum amount of power. The 
wheels 60 vary in thickness and in the shape 
their location and the character of the metal 
forming grooves at the points at which they 
are situated, and, as may be observed in Figs. 

75 

· 8o. 
57, of the bottom plate 43 and is deflected ". 

90 

95. 

effecting the travel of the plate, through the ". 
die by, providing within the die and along the 

I OO 

cd 

57 are cut away slightly adiacent to the . 

12 ? 

f 25 
which by a train of gear-wheels 66 is con 
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4? 
rotate in a direction toward each 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 them will effect 
their rotation; but when power is applied to 
the wheels 60 said wheels will perform their 
maximum duty in obviating friction and aid 
ing in the movement of the plate through the 
die. - . . . 

I designate the die 21 as the ‘‘primary” 
bending or forming tool, because I also em 
plöy a finishing die vor block 67, through 
which the metal plate 47 is pulled and whic 
is shown more clearly in Figs. 1, 2, 12, and 13. 
The die 67 is composed of matched lower and 
upper plates 6869 and is secured upon the 
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 tension as it may possess, 
? from the shape imparted to it by the 
die 21. Thematrix potion of the finishing 
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, tihis 
feature of the construction being desirable in 
the formation of the special piling-section. 
illustrated in Fig. 18, in the formation of 
which the membèrs 4950 are of different côn 
figurations and on different curvatures and 
exert different resistances while passing: 
through the dies at their opposite edge por 

45 
tions. I find that the locking member 50 of 
the piling-section 48 leaves tie die 21 in sub 
stantially the finished condition shown in 
Fig. 18 and with little or no tendency to 
spring outwardly or open or distort itself 
within the space 70 between the dies, while at 
the same time the locking member 49 does 
show a tendency to spring or open outwardly 
within the said space, but entirely loses such 
tendency after it has been permitted to thus 
spring outwardly 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 clies 21. 
67, upon which the curled members 49.50 of 
the metal plate travel from the die 21 to the 
die 67, these rods 71 72 being screwedi into 
the end of the die 21, as shown in Fig. 3, with 
in the outline of the curved forming-grooves 
in the die 21, as denoted in Fig. F. so that as 
the metal plate issues from the die 21 its edge 

841,838 

formations may naturally pass upon the said 
rods 71.72 and be guided thereby into the 
67. The rod 71 preferably continues 

| tirely through the matrix portion of the di 
67, as denoted by dotted lines in Figs. 1 and is 
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 mem 
ber 50 is not reduced in diameter on its pas 
sage through the die 67, but remains of the 
same diameterit possessed upon issuing from 
the die 21. The locking member 49 ish?wº 
ever, more closely coiled during its passage. 
through the die 67, and hence it is. '????????????? 
that the rod 71 extend through said die, s?8. 
that it may constitute a mandrel around 
which the walls, of said member 49 may b 
forced by the converging walls of the matrix 
of said die 67. 
The die 67 is formed with a longitudinal 8S 

groove 73 in line with the passage 46through. 
the die 21, so as to permit of the proper 
movement of the grip devices presently to be . 
described. . . . . . . . . . . 
The matrix portion of the die 67, located at 9ö 

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, l?oking at Fig. 5, , , 
the groove 54 of the die.21 being, in effect, 95. 
continued through the die 67 ànd within said 
die presenting straight parallel surfaces. 
That portion of the matrix of the die 67 at: the ? of the passage 73 looking ät Figs. 
and 13 is of substantially cone shape, with 
straight wall 74 at its outer side, as indicated 
by dotted lines in Fig. 12, and 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 a ros 
straight edge at theside of the piling while . 
the converging walls 75 operate to further. 
close the coil for the locking member. 49, 
around, the mandrel 71, so fiat, when the 
metal plat? leaves the die 67 the locking Iio. 
member 49 m?y be of the form shown in Fig: “... ‘’’ 
16, said member forming a substantially 
closed tube. ** 
The die or finishing-block 67 thus receives 

the metal plate from the dié 21 and its main T I 5 
duty is to preserve the formation of the lock ing menùber 50 as created by the die 21 and 
close the locking member 49 to its finished, 
condition and also to deprive said member 
of the tendency to distort itself it possessed I2O 
immediately on leaving the die 21. In the 
formation of the metal plate into the ? 
section said sectionis approxinately fin- : 
ished in the die 21 and is eompleted, 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 s . . 
represented by the form of the exit-opening 130 

???. 
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late between the coiled edges flat, con 
ined with wheels mounted within said die 

with their peripheral edges in line with and 
constituting portions of the said forming 

5 surfaces, and a grip device for engaging the 
metal plate at the entrance end of saie die 
and pulling the plate through said die, said 
die having a longitudinal groove extending 
above and below the passage through it for 

1o 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 

i 5 portion of said die having converging form 
ing-surfaces to act upon said plate, CO 
bined with wheels mouunted within sålid die with their peripheral edges constituting a 
bortion of the die-forming surfaces, means 

20 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, 

25 metal plate is to be passed for shaping the 
same and which die has a Imatrix possessing 
converging concave 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 flat, con 
bined with wheels having concave periph 
eri?s mounted within said die with their pe ripheral edges in line with and constituting 
portions of the said forming-surfaces, and a 

35 grip device for engaging the metal plate at 
the entrance end of said die and pulling the 
plate through said die, said die having a lon 
gitudinal groove extending above and below 
the passage through it for the plate through 

4o 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 mat vix 

45 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 forma 
parts of said forming-surfaces, means for ro 

5otating said wheels, and means for moving 
the plate through the die; substantially as 
set forth. 

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

55 metal plate is to be passed for shaping the 
same and which die has a natrix 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 

Óo flat, combined with wheels mounted within 
- said die with their peripheral edges consti 
tuting portions of said forning-surfaces, an: 
a grip device for engaging the metal plate at 

os plate through saidd die, said i tie having ar ion 

gitudinal groove extendins above and below 
the passage through it for the plate through 
which the grip may travel; substantially as 
set orth. . 

17. In a meal-plate bending or forming 7o 
machine, a die through which the R"ES, is to 
be passed for shaping the same, the matrix 
portion of said die having forming-surfaces 
io act upon said plate in shaping the same, 
combined with wheels mounted within said 75 die Wigh their peripheries constituting a por 
tion of said surfaces, means for rotating said 
wheels, and means for moving the plate 
uhrough the die; substanicially as se forth. 

18. In a metal-plate bending or forming. So 
Irmachine, a die through which an initially flat, 
metal place is to be passed for shaping the 
same and which die has a matrix possessing. '' 
at is opposite sides converging forning 
grooves whose surfaces engage and shape the 85 
edge potions of the plate and which grooves 
gradually increase in depth toward the exit 
end of the die, and said die being adapted i C preserve thai, portion of the plate between 
the coiled edges flat, combined with a 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; 
substantially as set forth. 

19. In a metal-plate bending or forming 95 
mhachine, a die ihrough which an initially flat 
metal 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 1 oo 
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 I o5 
die set in advance of said first-mentioned die 
and having matrix forming-surfaces to fur 
ther act, 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- Io 
trance end to the first-imentioned die and 
pull the plate through both of said dies, said dies having a longitudinal groove extending 
above and below the pi'ssage through them 
for the plate through which the grip anay II 5 
travel; substantially as set forth. . 

20. Iun a metal-plate bending or for imming 
machine, a die through whicly the plate is te) 
be passed for shaping the same, K matrix 
portion of said die having converging form- 20 
ing-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, combined with a sec 
ond die se in advance of said first-men- 1 2 3 
tioned die alnd having matrix formning-sur 
faces to further cupon the edge partions of 

- - - he late, rods bridging the space between the entrance end of said die and pulling the saic ties within the outline of the curved por 
tions ()f the in): 1 rices of same s as to receive 13c. 

?? ?? ? 
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and guide the coiled edge portions of the in advance of said first die and having at the 35 
plate during the travel of the latter, and opposite edges of its matrix curved surfaces 
means for moving the plate through said to receive the edge portions of the plate, the 

- dies; substantially as set forth. ` ?? surfaces at one edge of said matrix being on 
5, 21. In a metal-plate bending or forming converging lines to further coil the edge of 
imachine, a die through which an initially flat the plate, and means for moving the plate 4o metal plate is to be passed for shaping the 
same and the matrix portion of which die has 
at its ??????? sides converging forming o grooves which gradually increase in depth to 

... shape the edge portions of the plate, while 
preserving that portion of the plate between 
the coiled edges flat, one of said grooves being 
extended outwardly and thence laterally in 

15 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 to 

20 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, combincd with 
means for moving the plate through said 
die; sub?tantially as set forth. 

22. In a metal-plate bending or forming 
machine, a die through which ühe plate is to 
be passed and whose matrix portion at its 
opposite edges has converging forming 
grooves to shape the edgeportions of the 
late, 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 line, combined with a second die set 

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 portions 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 line, combined with a second die set 
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 
converging ging lines and encompassing a core to further coi the edge of the plate, and the sur 
faces at the other edge of said matrix being substantially scraight and extending around 

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: - 

CHAS. C. GILL, 
* ARTII UR MARION. 

surfaces at one edge of said matrix being on. 

45 
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