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3 Claims.

The invention relates to means for straighten-
ing metal castings and the like and for prevent-
ing warping or distortion of such castmgs while
they are being cooled.

In the manufacture of steel castings many are
put out-of-line due to pulhng the castings out
of the mold, warping during- annealing or nor-
malizing -and otherwise handling the castings
while they are hot. This is particularly true of
large castings.

Heretofore it has ~been the - practice to
straighten such castings cold under presses which
put a permanent set-at various localized posi-
tions throughout the casting to bring it back in
line. This method iatroduces -internal strains
and initial stresses in the casting which are
harmful. To remove these- internal:strains in-
volves reannealing which, in addition fto being
costly, would in the majority of cases require re-
straightening due to warpage in the annealing
furnaces ‘and the strai«rhtening process men-
tioned above would again 1ntr0duce internal
strains.

By using our straightening means. in the man-

ner hereafter described, the<ob3ect10vna1 features
referred to above are eliminated and the cest of
manufacturing castings reduced. - :

In the annealing or normalizing process, the
castings are placed in a furnace designed for
that purpose, and are- brought to- temperatures
at which the castings :are red hot. They ‘are
held at this temperature for a length of time,
depending upon the nature .of the castings and
then removed from the furnace while in the red
hot state to cool slowly in relatively still air.

Through the use of our invention, the castings
can be removed from the furnace while in a hot
state and be placed on a press bed or cradle, and

while the castings are thus supported a plunger

or -especially: designed flxture, depending upon
the contour of the upper surface of the casting,
placed on top of the casing and pressure applied.
Thus a casting which is not straight is deformed
under pressure whﬂe hot to 1ts stra1ghtened posi-
tion.

The castlng is then allowed to cocl while in
the fixture and under pressure as part of the
annealing or normalizing process and is, there-
fore, substantially free frem internal strains and
initial stresses.

The procedure described above may be. apphed
to structures other than castings, such as steel
shapes welded together and the. like. '

An objeet of this invention is to provide means
for straightening castings or the like which can
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be applied while the work is in heated condmon
and which can be:employed without introducing
internal strains and initial stresses in the work.

A further object is to provide press or clamp-
ing -members for deforming castings to. their
straight condition which will not warp due ‘to
being in contact with: hot castings or the like.

With the foregoing objects outlined and with
other objects in view which will appear as the
description proceeds, the invention consists in
the novel features hereinafter described in de-:

- tail, .illustrated in the -accompanying drawings,

15

20

25

30

35

40

45

50

55

and more partxcularly pomted out in the ap-
pended claims.

In the drawings: B

Pig. 1 is a side elevation of one form of press
or-straightening element -shown engaging. or
clamping a-straight sided casting.

Fig. 2 is an-end view of the same.

Fig. 3 is a top plan view. S

Figs. 4 and 4a are side elevations of another
modification of the invention. :

Fig. 5 is an -end view of the structure shown
in Figs. 4 and 4a. - - k

In the embodiment of the invention illustrated
in Figs. 1 to -3 inclusive, 6 and T designate the
members of our improved:press or straightening
apparatus. Omne of these members is stationary
and the other movable foward and away from
the same. Assuming that the member T is the
stationary platen or press bed, the member § will .
be movable upwardly ‘and downwardly toward
the member 1. Each member may consist of a.
series. of -vertically -disposed, na,ced parallel
plates 8, joined together near one horizontal edge
of the member by bolts:9 passing through spac-
ing sleeves or collars 0. -The plates extend
longitudinally of the apparatus and they are also
spaced by transverse vertical bars ‘|1 preferably
arranged -at right -angles: to the plates 8.

Each -longitudinal plate is. provided with a
series of vertical slots 12 which extend from the
opposed surfaces 13 of the members toward their -
opposite surfaces 14,

Due to the slots 12 and the arrangement of
the plates, the confronting faces 13 of the -
straightening members are formed by a multi-
plicity of spaced edge portions or ribs designed
to engage opposite sides of the casting (5 to be
straightened or prevented from warping during
cooling. :

In the annealing or normalizing process the
casting 15 is placed in a furnace designed for that
purpose, and -brought to temperatures at which
the casting is red hot. It is held at such tem-
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: peratures for a period of time, and then removed
from the furnace while in the red hot state to
:cool slowly in relatively still air. Immediately

on removing the casting from the furnace, and .

while it i hot, it is placed on the press bed 1.
While the casting is in this position, the plunger
or upper member 6 is placed on top of the cast-
ing and pressure applied, which pressure Iis
maintained while the casting cools to substan-
tially atmospheric temperature. Thus a cast-
ing, which is not straight, is deformed under

pressure while hot into straightened condition
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tions of the plate {1 may be slotted or notched
transversely as shown at 24 to serve the same
purpose as the slots {2, In other words, notches
24 will reduce the metal contact of the member
6a to. a small percentage of the surface area of
the casting with which the member contacts.
By spacing the elements of the members and
slotting- or nofching them as illustrated, the

. ¢lamp -allows the upper and lower members to
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or if the hot casting is straight when removed - .

from the furnace, the members 6 and T will-

prevent warping or deformation during cooling.
Obviously, the pressure may be either dead

weight or fluid pressure, such as hydrauhc, air,

steam, etc.

As the casting is allowed to cool while clamped
in the apparatus, as part of the annealing or
normalizing process, it is substantially free from
internal strains and initial stresses.

Due to the skeleton form of the members 6,1
and. to the line contact between the members
and the casting, the members'6, 7 do not produce
any appreciable chilling effect on . the -structure
being _straightened 'and consequently the cast-
ing ‘will not warp due to’ bemg in contact with
relatively cool plates.

The apparatus illustrated in Flgs 4, 4a and 5
is desxgned to accommodate - castings 15a of an
irregular contour. In this form of the inven-
tion, the foundation of the press bed may com-

prise longitudinally extending parallel rails 15b.

which support a series. of {ransverse .vertical
plates 18 having feet [8a resting on the-rails.
The plates are preferably arranged in- parallel
relation and are rigidly connected to -one an-
other by longitudinally - extending bolts - (8.
Each plate is preferably provided with a plu-
rality of notches 18¢ extendmg downwardly from
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always be in line, whereas apparatus minus this
feature will cause warping of the castings and
defeat the purpose of our invention.

While we have disclosed suitable embodiments
of the invention in such manner that they may
be readily undetstood by those skilled in the art,
we are aware that changes may be made in the
details ' disclosed without departing from the
spirit of the invention as expressed in the claims.

What we claim and desire to secure by Letters
Patent is:

-1..In an apparatus of the character descnbed
oppositely disposed pressing members, one of said
members being provided with a series of sub-

stantially parallel plates, one edge portion of

the plates-being provided with aligned notches
forming a cradle to receive a casting, the notched
portion of each plate having lug portions extend-
ing into the notch of the plate to minimize the

_edge formed by the notch.
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2. In an apparatus of the character- descnbed
a plurality of opp051te1y d1sposed pressing mem-

,bers, one of said members comprising longitu-

dinally extendmg rectangular parallel plates ar-

_ ranged edgewise in reference to the other. mem-.

the upper edges of the plates, and as the notches )

of the plates are in alignment, they form a cradle,
to support a plurality of irregular castmgs 15a.
The edges of the notches. are recessed or. pro-
vided with rabbets 23 so as to minimizé the ex-

5 ber, each plate havmg a multiplicity . of .spaced

narrow slots in its edge portion which faces the.
other member, spacing elements arranged be-

‘tween said plates at .right angles thereto and

having -edge portions co—planar with:said -edge

- portions of the plates, and means rigidly and de-

tachably connecting all of the plates together.
‘3. In an-apparatus of the character described,

- .oppositely disposed first and second pressing

tent of the edges actually in contact with the.

castmgs
. To' aid the plates in supportmg the castmgs

duung coolmg, intermediate notched plates 18d-

of less height than the plates 18 may be ar-
ranged transversely on the rails 15b.

members, the first member comprising, longitudi-.

5 nally extending parallel plates arranged edge-

wise in reference . to: the other member, each
plate having a mu1t1phclty of narrow 510ts in its
edge portion which faces the second member

_spacing elements arranged between said plates
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Where necessary we may employ adjustable --

jaws I8e to engage the outer side edges of the
castmgs to prevent warping during cooling.

The upper or plunger members 6a in this

modification ‘may be similar to the ones shown
in Figs. 1 to '3 inclusive. Each plunger member

may consist ‘of & number -of longitudinally ex=

tending parallel plates 17 connected together: by
bolts 11a, and held in spaced relation by collars
I'I‘b,vsurrounding the bolts. The lower -end por-

and  positioned ‘at right angles thereto, means
rigidly connecting all of the plates together, the.
second member being provided with a series of
substantially: parallel spaced plates positioned at,

, right anglesto the plates of the first member, one

*edge portion ‘of each plate of the second member

being provided w1th allgned notches formmg a
cradle to receive a-casting, the notched portlon
of each of the last-mentioned- plates having lug

_ portions extending into the notch of the plate to
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mmrmlze the edge formed by the notch .
. WILLIAM C. SPECK.
. GLEN 8. PIERCE.




