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OFFICE.

SAMSON FOX, OF HARROGATE, COUNTY OF YORK, ENGLAND,

PROCESS OF MANUFACTURING FRAME-PLATES.
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SPECIFICATION forming part of Letters Patent No. 397,179, dated Feobruary 9, 1889.

Original application filed Janunary 18, 1888, Serial No. 261,166, Divided and this application filed November 21, 1888, Serial No.
291,470, (No model.) |

To all whom it may conceri:

Be it known that I, SAMSON FOX, residing .

at Harrogate, in the county of York, King-
dom of Great Britain, have invented a new
and useful Process for the Manufacture of
Frame-Plates, of which the following is a full,
true, and exact description, reference being
had to the accompanying drawings.

This invention relates to a process by whieh |

a metal box of large diameter and of consid-
erable thickness can be formed from pressed
steel, pressed hot and allowed to cool in the
dies, and by means of it, likewise, such box
can be made with a number of irregular
flanges. In making this class of flanged plate
or box the material is compressed between
male and female dies, and if the heated metal
is allowed to cool while surrounding the male
die it becomes practically impossible to re-
move such inclosing-box from said male die
without destroying the same. On the other
hand, if the dies be suddenly separated in
the process of cooling the said box will warp
and change its shape, so as to be practically
useless. This fact I heve demonstrated in

paratus hereinafter described in this specii-
cation, when the pressure has been suddenly
withdrawn from the metal. By my present

invention I accomplish the double result of

preventing said warping and twisting out of
shape when the die is suddenly withdrawn,
and of atthe same time preventing the binding
of the shaped metal upon the male die. "This
process can be carried out by a large number
of machines, and is especially applicable to
the formation of those plates in which flanges
are made at right angles to the body of the

plateitself,and which in cooling would shrink

upon themale dieand prevent thewithdrawal
of the plate. - |

My invention consists in withdrawing lat-
erally and very gradually the pressure upon
the metal plate exerted between the male and
female dies during the process of cooling said
flanged plate. 1 do not in this application

_limit myself to the special form of mechanism

ro ratus by the release of lateral pressure simul-

for accomplishing this result. Many such
machines could be devised; but by my appa-

taneous with the cooling of the metal I ac-
complish a double result never before accom-

. plished. |

Now, my present invention has reference
to a process for performing these operations,

35

as I will proceed to deseribe with reference to -

the annexed five sheets of drawings.

Figure 1, Sheet 1, shows to line I in eleva-
tion part of a hydraulic machine with male
die C in section on the line 22 of Fig. 5, and
female die D in section on the line 3 3of Fig.
4, corresponding to half the length of the
frame-plate to be produced. Fig. 2, Sheet 2,
shows in elevation from the line I the other
half of the machine. Ifig. 3, Sheet 3, 1s a sec-
tional plan of male die C C’ C°on line 3 of
Fig. 1. Fig. 4, Sheet 3, is a plan of female
die and flooring E with punches F, G, and H
in their places in the machine. Iig. 5,Sheet
3, is a sectional elevation of male die C C’ (7
on line 9 of Fig 3. Fig. 6, Sheet 3, 18 a sec-
tional elevation of male die C C” C* through
one of the parts in which the axle-bDox open-

ings are flanged and bulgings around same are

formed. Fig. 7,Sheet3,isa sectional elevation

of male die C ¢’ C?on line 10 of Fig.3. Fig. 8,

Sheet 3, is a sectional elevation of female die
D, flooring K, and punch Fon line1l of Fig. 4.
Fig. 9, Sheet 3, is a sectional elevation of fe-
male die D, flooring E, and punch H on line
12 of Fig. 4, showing the recesses 6 in the floor-

ing for admitting the bulged part of the plate
surrountling and opening.

is a sectional elevation of female die D, floor-
ing E, and punch G on line 13 of I'ig. 4. I1g.
11, Sheet 4, shows in sectional elevation part

' of a hydraulic machine with the diesfor form-

ing the fillets or projections around the axle-
hox openings and square corners at the ends
out of the bulged portions of the previously-
bulged plate. I'ig. 12, Sheet 4, is a sectional
clevation of part of the machine with the
flanged filleted plate compressed between the

dies. T'ig. 13, Sheet 5, is a face view of the

same die, I. Ifig. 14, Sheet 5,is a plan of half
of the female die J, with the inner floor and
loose parts and the mandrels M and N in
position. Tig. 15, Sheet 5, is a sideelevation
of the mandrel M; and Fig. 16, Sheet 5, 1s a
cross-sectional elevation showing female die

Fig. 10, Sheet 3,
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Jon line 14 of Ifig. 12, also loose parts 1. 1.
around the axle-hox openings, and loose parts
in section running the whole length of the
straight side of the die and avound the ends
of a fla 1ed filleted frame-plate being shown
between dies T and J.

FFor the purpose of making in one piece of
metal a frame-plate with Jlfmnu or flanges at
one side to give the 1(30{1111‘9(1 %11(1110111 and
rigidity, and with a fillet or fillets at Thﬁ CO11-

trary stde around the openings for the axle-
boxesaceording to my presentinvention, male

and female dies of special construction are
employed.  They are sueh as {o make the
sald fillets with square infernal corners, as
also to produce at the ends of the frame-
plates square external corners.

A 1s the head of the machine, and B3 is the
rising table or platform, actuated by hvdraulic
or other suitable mechanism. I'o the head A
iq fixed a compound male die, C C” C* which

1s of a form corresponding to 111@ Ovueml CONN-
fignration of the intended llmn(hp ate with
its flange or flanges, C/ (* being parts at-
tached to the princip: Al part G for forming, in
conjunction with the female die, the before-
mentioned bulgings, which parts ¢’ C? are

afterward hy suitable means released from
the main ]}mi ( of the male die.

D 1s a wide-mouthed female die or matrix,
the walls of which are curved or rounded in-
side at the upper part, and upon which the
roughly-shaped plate to be treated is placed
while hot. This die has an internal configu-
ration corresponding to the outline form re-
quired to be 1mparted to the frame-plate.
will hbe understood, therefore, that the forms

of the male and (emale die% are subject to

varviation to suit the shape of
(aired.

The female die or matrix D is fixed 1o the
rising table or platform B,
this f{ male die,

O are recesses opposite the projections 5
of the male die.

rame-plate re-

It
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It will be understood thal the machine ¢oni-

prises not only the parts shown in Fio. 1, hat
also those shown in Ifig. 2.

Figs. 5, 6, and 7 show the part (), which

70

runs the whole Iength of the male <l1_e, and is
- fitted thereto with a beveled joint and fixed

with bolts and cotters, as in the ease of the
parts ¢/ and €% and is released at the same
time and In the same manner as those parts—
namely, on the flanging operation heing com-
plﬁtml aml wnmvul of the ahove- mmﬂmnm]
cotters—tio permit of contraction of the frame-
plate due to cooling. Figs. 5, 6, and 7 also
show tine flanged frame- 111;110 X upon the male
‘J, and 10 show 1t as it

101]1{3 l{mmlimn nl ﬂw nqmwd lill(*ia Or pm-

jections around the axle-hox openings and

square corners at the ends. The male and
female dies and mandrels used for this pur-
pose are shownin Itigs. 11 to 10, both inclusive.

1 18 the male die, attached tothe head A of

the machine.

I is the floor of

- within the b

J 18 the female die, with ity component in-
terior parts or floor, IL, attached to the table
BB of the machine, and loose parts 1, fitted to
the said floor with beveled joints, (as in the
case of the firgt-named male die (1 ¢ C?)
These parts L, being at the upper side of the

part I, do not require bholts and cotters, but,

will rest thercon.

The frame-plate X in the form in whieh it
leaves the dies C, C7, C*, and D is reheated,
and then is ])Iamd Hmwo downward in 1]1(1
female die J, as shown in Ilie. 11, Mandrels
M (shown in gide view in Tllr 15) are placed
1ckled parts of (he axle-hox OPEN-
ndrels N are placed between the
s of the ends of the plate and the

mgs, and s
buckled par

inner end of the female die J to back up the

~metal of such parts during the formation of

By these projections and

the recesses 6 the hulnm oy above referred to

are formed upon the lrmne-plfll The floor

K is securely fixed to the table I3.

I and G are punches, which, ’u)ﬂm}]u with
the corresponding openings, g and (+, in the

7 in the frame-plate.
H is one of a series of punches which, in

~conjunction with openings I1’ in the mala ﬂw
“effect the flanging and bulging around t]m

openingsin the frame-plate I’ Or ﬂw axle-hoxes.
All these punches are placed loosely in open-

1‘}{'1'1‘{’&'; 0:{_ | 1..]1_@: .[..1.‘11-111.(3-]}1f1.1..{3= £

ingsin the floor I£ of the female die D, and are
rounded at their tops to enable them to turn |

the said flanges.  Delow their rounded parts,
at and from lne 7 , they gradually diminish
in width as they p 00@0{1 downward, so as to

he free within the newly-formed flanging, and

on the recession of the table I3 from the male
die can be easily removed previously to the
flanged plate 1....10111;_}_,_. talkken out of the female |
die,

the projecting fillets and square corners. The
whole 18 then cauged to advance against the
male die I, the face view ol which ig shown in
Fig.13. O O are recesses therein for forming
the projecting fillets. The surfaces of these
recesses pressupon the mandrels M and cause

- them 1:0 deqmynd 'inh') ’[“h{"‘ flﬂ:l.{}—l;){'}:{ reCesses,
male die, form the flanges around the g light- j
ening-holes

upon the buekled
i eausing the
- thereol to enter or flow into parts of
the said recess es, and 1o form the required
fillets with square internal corners the plain
surfaces of the main die at the same time
press against the mandrels N,which together
form the end bucklings into aqu e-cornered
flanges.  The (-*0]11111011011 ol this operation is
illustrated in T 1g. 12, the frame-plate X heing
shown still between the dies. The 10_0_3_.{?
parts Li I, are arranged, as shown, to allow of
contraction.of the frame-plate duri ing cooling
and as it 1s being forced from the female chf_,
J by the aetion of sunds v small rams of the
machine or by other means.

L, as clearly shown in Fig. 14, when they are

These parts 1.
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in the position there shown, are not in contact

at their ends, as shown by the openings, be-
ing held outward by the wedge mechanism
shown, for instance, in detail in Fig.16. Now
the plate having been compressed, as shown
in the said drawings, IFigs. 16 and 12, the bolts
and cotters being released which maintain
the parts L and the exterior pressing parts 1n
their relation with the press, as shown in
Figs. 5 and 7, by gradually withdrawing the
lower plate, L, 1t follows
pieces will follow down with the metal and
permit of the shrinkage of the metal. It 1S
important that this withdrawal of the press
B shall be gradual, allowing for the shrink-
age of the metal, for if 1t were suddenly and

rapidly done there would be a tendency for
the metal to warp and shrink out of shape.

As will be observed, the withdrawal of
pressure above referrved tois in part a lateral
withdrawal upon the flange.

I do not in this ﬂppllcatlon claim, broadly,
the idea of withdrawing pressure upon metal.

I do not in this application claim the ap-
paratus herein described,having made appli-

cation therefor on the 18th (L‘?Lj of January,

1888, Serial No. 261,166, of whieh this apph—
eatlon 18 a division.,

What I claim as my invention, ::111(1 desire
to secure by Letters Patent, is—

that these angular

The process of forming a flanged metal
flanges are practically at

plate in which the

right angles to the plate without permitting

the sald pl.ate to warp or bind upon the press-
ing-dies, which congists in pressing the same
between a properly-shaped male and female
die and in gradually withdrawing the lateral
pressure of the male die upon the flange dur-
ing the process of cooling, and simultaneously
with said cooling, substantially as described.

9. The process of forming a flanged metal
plate in which the flanges are practically at
right angles to the plate without permitting
the said plate to warp or bind upon the press-
ing-dies, which consists in pressing the same
bem' en a properly-shaped male and female
die and in gradually withdrawing the verti-

cal and lateral pressure of the m&le die upon
the flange during the process of cooling, and
slmultaneonsh thh sald cooling, substan-
tially as described. -

In testimony whereof I have' signed my
name to this specification in the presence ot
two subseribing witnesses. ~
SAMSON FOX.
Witnesses: |

WiILLIAM VAVERS,
GEO. F. Moss,
Clerks to Messrs. 1. & H. Greenwood Teale,

Solicitors, Leeds.
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