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U\TITED bTATEb PATEN T OFFICE

WILLIAM H. MORGAN OF ALLIANGE, OHIO

METHOD ‘OF AND- MACHINE FOR FLANGING PLATES s =-},

Apphcatxon filed October 9, 1909

To all whom uf may concern:

Be it known that I, Wicriaar I1 \Ion(‘ AN,

of Alliance, in the county of Stark-and State
of Ohio, have invented certain new and use-
ful Improvements in Methods of and Ma-
chines for Flanging Plates; and 1 do hereby
declare the following to be a full, clear, and
exact deseription of the invention, such as

~ will enable others skilled 10 the art to which
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it appertains to make and use the samné.”’

My invention relates to an improvenent
in the method of and apparatus for ﬂanomrr-
beams or plates.

With the ordinary grooved rolls, ~uch as’

are now commonly u%d for rolling flanged .

beams, thce depth and width of the ﬂanocs,]
rolled thereby, ave, owing to the differences

in speed of portions helween the axis and”

periphery of the rolls, positively limited and
fixed.
beains with larger flanges, have been con-
structed, but owing to their many parts, and

the cost of., and power required for operat- .

ing them, their use is conﬁned exclusively to
the larger plants.

The ob ect of my invention 1s to provxde a
compar fm\oly simple apparatus adapted to
be used in connection with an ordinary plate
mill, for flanging plates of any- width, and
for forming flanges of any reasonable width
and thickness on ¢aid plates, and my inven-
tion consists 1 a clamp for holding a volled
plate Teaving the edge thercof exposed, and
flanging or swaging devices mounted to
move crosswise the edges of the plate.

My invention further consists in means
for liolding the plate to be flanged and coni-
cal swaging devices niounted to move eross-
wise the edges of the pllte and in (ontdct
with the Jaiter. ;

My invention further con‘slkt& in ineans
for dampmu a plate, means for feeding the
latter in a step by <tcp movement, ‘md a
swaging deviee monnted in a cross head and
ada])ted {o travel transversely to the direc-
tion of movement of the plate.

My invention further congists in dies for

“holding (ke plate to be {langed and a swag-.

ing device mnaunted to travel in a-direction
al right
novement of (he plate and I cont: l<t witl
the edge thereof, whereby the projecting.
euds of the plate will be foxced or swaged

Specification of Letters Pé;tent.

3 O 105,
‘B, the f()l'mel of which- L\l(‘ll(]- through the

‘extends part way only. _
“driven by . molm‘ 1+ and gears.h and G the o

-hereinafter explained. .
Universal mills for producing larger®

are so au‘m(rcd that: both cross heads mme

anely o the (huumn ‘of feeding ¢

Patented \'ov. 1 1910
Senal No. 521,909.- |

into the rée sses. in.: the die thus producuw
flanges.. =~
In the: 'lccompfm\m« drm

frs. I“mme 1

is a view in vertical section Hnml(rh thc ap-
Fig. 2 is a view in transverse ver-'.

paratus.
tical sectlon Fig. 8 is a view in plan. Fig
4 isa view in pL\n of the dttdlls of the frul
ing mechanism, and Fig. : bisa view m ¢ lc va-
tlon of the latter. |

1 represents a housm«r \lmpod RE sho\\ n, m
1 and 2 and ‘earrying the shafts 2 and .

housing from end to, end,. while the latter

latter of “which is mountg*d on the squared -

.end of shaft 2's0 as'to permit the, latter to

be adjusted’ (‘)1 moved 1(\nrrth\n&e as. will be
The oppos site.end of |
shaft 2 is also’ qqnfxred 'md carrics. toothed
wheel 7 meshing with pinion 8 on the ~q'l~u'c
end of shaft 3.

;85

GO

Go:

Jhc upper shaft is

10

75

Located within the open. center of lh(\ -

nousing 1, are the adjustable eolumn rrmd(‘s
9 through which the shafts 2.and 8 pass.and.
on which the cross heads 10 are mointed -
to reciprocate vertlcally .As shown, in Fig.
1, these column guides are in then extreme:
ou(m positions for the lar aest size plate that:

80

can be flanged in the lnaclxlne, and.they are !

designed to be adjusted toward each: other,
for smaller size plate by the screws 11. pass-

ing. through .the housing and. connected wt-

thOII‘ inner ends to the column guides. The
upper shaft 2 is provided with a crank- 12
-arrying a pitman, 13 connected at.its lower
end to one cross head: 10, and the: Io\\m
shaft 8 is provided; with.a similar crank- 1
carrying a p)(nuu: 13 connccted at ity upper
end to tlac other cross head. ~The cranks:

up and down sunultanu)uslv

14 represents. the upper; die and 15 the
lower die, shaped to receive:the plate to be
flanged, and provided witly recessed. scats

plate is forced by the swaging devices to be’
hercinafter referred to. - These dies ave ‘sc-

“cured to the blocks 16, eacli .of which has a
roller 17, one of* wlnch Iatter bears
the double throw cam 18 on the-upper: shaft

. ds::nust

9, while -the lower:one rests‘on the cam 19-
on the lower shaft'3, the cams operating to

So:-
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-mt() w hu ‘h the metal at the mdc edees of the L
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force the dies against the plate and clamp

the latter while the swaging devices are

" moving over the edges of the plate to form
“the flange. " Each cam is in effect a' double

cam, in that it forces its block and die-car-
ried thereby, against the plate being flanged,
twice at each revolution of the shafts. Each
complete revolution of the shafts 2 and 3
move the cross heads carrying the flanging

or swaging devices up and down, and as

there is a feeding forward of the plate just

" prior to each up and down movement of the

15

30

cross heads, it will be seen that the plate
must be freed at the end of each movement,

"and clamped during each movement of the

cross heads carrying the flanging or swag-
ing devices. A ' :
The cams 18 are of greater length than
the rollers 17 so as to provide for adjust-
ment of the parts for plates of different
widths. To adjust the parts from that
shown in Fig. 1, for smaller dies to flange

-a smaller plate, the two column guides 9

would be moved in by their screws 11, thus
moving the upper shaft 2 longitudinally to
the right and the lower shaft 3 longitudi-
nally to the left, the square ends of the
shafts and the lengths of the cams permit-
ting of the necessary movements. o
The plate being flanged, is as shown in
Fig. 2 supported on opposite sides of the

. flanging apparatus by roller tables, and to
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withdraw the dies from the plates in order

‘to free the latter from the feeding move-

ment, I hawe provided the upper block .16
with ‘later¥lly projecting fingers 17* to
which the springs 18 are secured, these
springs being suspended from stirrups 18"
mounted on the shaft 2. These springs are
designed to 1ift the upper die and its block

and canse the roller on the latter to stay in

contact with the double cam. The lower
block 16 is provided with similar fingers 172
and springs 18* for preventing the lower
die from sticking to the plate.

Ordinarily the weight of the lower die
and its block will be sufficient to carry the
lower die away from the plate being flanged
after the descent of tlie cross heads and
when forced by cam 19, lience the springs
for- the lower block are provided simply to

release the lower die in the event the latter-

should stick to the plate.” It will therefore
be seen that the plate is freed from the dies

both on the ascent and the descent of the

cross heads, and the longitudinal feed of the
plate takes place each time the latter is

* freed from the dies.

60

65

. The plate rests on roller tables on oppo-
site sides of the housing 1 and on the en-
trance side it passes between -the feed rolls
921 which latidr are adapted to bear:against
the opposite sides of the thickened edges of
the plate to be flanged. These feed rolls 21
are mounted on the pivoted levers 22 which

Jatter are connected at their free ends by a

bolt 23, the spring 24 bearing against the

head .of said bolt and -one of said levers,

operating to yieldingly hold the feed wheels -
{ in contact with the plate. Each feed wheel-

is provided with a ratchet 24* engaged by a
pawl 25, the latter being yieldingly held in

contact with its ratchet by a spring 26..

Each lever 22 projects inwardly toward the
cross heads 10, and theé inner end of each
lever rests in the path of a finger 27 on the
cross head, so that as the cross head ascends,
its fingers striking the pawl carrying lever.
of the upper feed rolls, turns the latter in a
direction to feed the. plate toward the dies,
and upon the descent of the cross head their
lower fingers coming in contact with the
levers carrying the pawls of the lower feed
wheels turn the latter in a direction to feed
the plate toward the dies. It will therefore
be seen that this feeding movement of the
plate is progressive or step by step as the
plate is released from the dies, so as to
bring the projecting edges 28 of the plate
into the path of movement of the laterally
movable flanging or sivaging tools 29.  The
dies are necessarily as wide as the plate to
be flanged, but they need be no longer than
the flanging or swaging tools 29, and as
shown are located between roller tables on
which the projecting ends of the plate rests
while being flanged. The two dies are re-
cessed at their ends as shown at 30 into
which recesses the surplus metal at the edges.
of the plate is forced as shown in Fig. 1 to
form the flanges. The swaging tools 29 are
conical in shape throughout the major por-
tion of the lengths and are cylindrical the
remaining portions, and are mounted in the
vertically sliding cross heads- 10. These
tools are arranged horizontally and the
plate is fed toward the apices or smaller
ends of the cones, -the construction being

“such that the feeding action of the plate oc-

curs after the tools have passed over the
edges thus leaving the plate free to be fed
forwardly. S -

In the operation of the apparatus a bloom
or ingot is rolled in an ordinary plate mill
into the form in cross section of the plate.
shown at 31 in Fig. 3. sufficient mietal being
left in_the edges 28 thereof to form the
flanges which may be of any width. After
the first rolling in the plate mill; the plate

‘may be again heated if necessary, and if de-

sired, a furnace may be located adjacent to
the dies, and through which the plate will
pass on its way to the.dies. After the plate
has been properly placed between the dies.
the roller tables and feed are started thus
moving the plate step by step, but rapidly
toward the swaging tools 29, ~As the end of
the plate makes contact with the tools 29,
the conical ends of the latter, gradually re-
duce the stub edges 28 of the plates, until the
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.of the flanges.
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Iatter have been expanded and spread out
into the recesses 30 in the sides, by the Te-
ciprocation of the tools, the cylindrical sec-
tion of the tools simply finishing the bases

- The feeding movéement of the plate takes:

‘place after each half stroke of the cross

heads carrying the tools. so that at each half
stroke of the cross heads. the plate will he
fed a short distance forwardly thus bring-

" ing the entire edges 28 of the plate, by 2

[
o

20

40

step. by step movement. into the path of
movement of the tools 29. The two touls

29 are located to operate on the two edges of »

the plate simultaneously. hence each tool
operates as a brace or stay for the other
thus- taking to a great extent tlie lateral
straii “from the dies. The - lateral move-
ments of the tools with relation to the plate

need be only sufficient to clear the outer!

flanges of the plate, and as the tools are not
driven, but on the contrary are Joose and
are simply rotated by their eontact with the
plate. it will be seen that the lateral move-
ment -of the tools over the edge of the plate
<imply swages or expands the metal down
into the flange shapes 30 in the dies 14 and
15. By means of the conical tools recipro-
cating in'a path at right angles to'the direc-
tion of feed of the plate, I can flange =
plate of any length and width, and produce

. flanges of any-width.

Tn the drawings I have shown dies and
tools for making I-beams, Dut it is clearly

evident that a channel beam can be forined |

hy providing means for moving the tools out
of contact with the flange of the plate dur-
ing the return movement of the tools; or I
can make a Z-beam by moving one tool out
of contact during the down stroke and the
other out of contact during the up strole.
hence in flanging shapes in which the flanges
are to one side of the web or body, the plate
will have feeding movement imparted once
at each revolution, instead of once at cach
stroke of the flanging tool. B

Tt is evident that many slight changes

" might be resorted to in the relative arvange-

5(
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55
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ment of parts shown and described without.
departing from the spirit and scope of my
invention hence T would have it understood
that T do nat wish to confine myself to the
exact construction and arrangement of paris
shown and deseribed. but. ) '

Having fully deseribed my invention what
I claim as new and desire to secure by Let-
ters-Patent, is:--- ;

1. The method of {langing an_elongated
article consisting in simultancously subject-
ing the opposite edges of approximately ire
same transverse portion of the article to the
action of flanging devices moving at right
angles to the length of the article.

9. The method of flanging an elongated

6. The method of flinging a work piece:
“comprising a thin elongated-longitudinally

'bet\'veer_l dies with the two sides of the artiele
“projecting beyond the dies; and subjecting -

the opposite projecting edges ‘of approxi-
mately the.same transverse: portion- ofthe
article to the action of flanging devices 1nov-
ing ‘at right. angles to.the length of the
article. » : Do

3. The. method of flanging an elongitétl -

article, which consists in subjecting the ¢p-
posite edgés of approximately.”tlie Same
transverse portion of the-article to a stepby
step flanging pressure sufficient to laterally
expand said edges. Dot e
4, “The method of flanging’ elongated ar:
ticles having a. web and enlargededgés,
which consists In simultaneously subjecting
both enlarged edges to a step by step flang-
ing pressure, the said flanging. pressure ‘be-
ing applied simultaneously to approximately
the same transverse portion of the article.
5. The method of - flanging elongated
articles, consisting in alternately feeding tht’
article longitudinally and then clamping it
against movement, and. simultancously sub-
jecting both edges thereof adjacent to ihe
clamped section, to the action of Hanging
tools moving laterally with respect {0 the

[

article. , '

extending portion, which consists in-simul-
taneously subjecting. the opposite side por-
tions of the same transverse portion of the
work picce to a step by step flanging pres-
sure, which forces the metal laterally with
respect to the thin portion and in sucl man-
ner that a broad flange will be expanded at
each edge of said thin portion, :

7. The method of flanging elongated
articles, consisting in moving the article in
a step by step movement, and simultancously
subjecting both edges of approximately the
same transverse portion of the article to a
step by step flanging pressure suflicient to
laterally expand both edges of the article. -

8. The combination with dies adapted to
clamp an elongated article between them, of
two expanding or swaging devices mounted

in laterally movable frames, and adapted to

operate simultaneously on the opposite side
cdges of approximately the same transverse

- portion of the article.

9. In an apparatus for flanging elongated
articles, the combination with dies, of two

: conical flanging tools Jocated with their

axes parallel with the length of the article
clamped between the dies and adapted to be,
nioved laterally across the projecting edges,
of said article, whereby the projecting edges

of approximately the same transverse. por--

tion of the article are expanded laterally into

" flanges.

10. In an apparatus for Hanging elongated
articles, the combination with clamping dies

artiele consisting in clamping the article | for holding the article to be flanged. of
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two conical ﬂanging- tools located on OE-
posite sides of the dies and adapted to be
reciprocated bodily over the projecting
edges of the article, the said tools be-

-ing located with their axes parallel with
_the length of said article;, and simultane-

ously operating upon substantially the same

_ transverse portion of same.

‘10

15

20

11. In an apparatus for flanging elongated |

articles the combination with two swaging
tools adapted to operate simultaneously upon
the opposite edges of substantially the same
transverse portion of the article, of means
intermediate the flanging tools for holding
and supporting tlie article intermediate its
two edges. - -

12. In an apparatus for flanging elongated
articles, the combination with two swaging
tools adapted to operate simultaneously upon
the opposite edges of substantially the same
transverse portion of the article, of clamp-
ing dies for said article, the said dies being
narrower than the article so as to permit the

“two edges of the latter to ({)rgjécthbeydnd the
by the swaging | .

dies so as to
tools, - . - : -

13. In an apparatus for flanging elongated
articles, the combination with two swaging

be engage

974,178

tools adapted to operate simultaneously upon
the opposite edges of substantially the same
transverse portion of the article, of clamping
dies located intermediate the two swaging
tools for supporting the transverse i

ortion

30

of the article being operated upon by said

tools, and means for opening and closing the
dies. s . '

14. In an appdratus for swaging elongated
articles, the combination with two swaging
tools adapted to operate simultaneously upon

‘the opposite edges of substantially the same

transverse portion of the article, of clamp-
ing dies located intermediate the two swag-
ing tools for supporting the transverse por-
tion of the article being operated upon by
said tools, means for opening and closing
the dies, and means for feeding the article

35
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between the dies and swaging tools in a step:

by step movement. —
In testimony whereof, I have signed this
specification in the presence of two subscrib-

ing witnesses. _
‘ WILLIAM H. MORGAN.
Witnesses: :

WILBUR ZIMMERMAN,
A. W. Brieut.
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