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. APPARATUS FOR PERFORATING BLOOMS.
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To all whom it may conceriv:

" Beit known that I, JOEN FRITZ, a citizen

of the United States, residing in Bethlehem,

" in the county of Northampton and State of

Pennsylvania, haveinvented certain newand

- useful Improvements in Apparatus for and

1Q
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Methods of Perforating Blooms and Iiigots, of
which the following is a specification. |

mimim

This invention relates to molds orguidesfor

use in the manufacture of perforated blooms

and ingots, and has for its object to provide
an improved apparatus for perforating and .
expanding the blooms or ingots - and whereby

the ingots and blooms may be perforated or
punched longitudinally and expand and the
work aceomplished in a reliable and efficient
nanner. . ' |

- In the manufacture of ceftaiti-q_ualities of

‘steel it has been practically impossible to pro-
duce comparatively long perforated ingots by
the apparatusin use and have theingot proper
. in all respects for future operation upon it,

my present invention providing a suitable
apparatus therefor. - | | |

.
a4

Inperforating ingots by the ceneral method
disclosed in this application it is necessary

in order to guard against the erushing down

of the ingot, which-wouid destroy the sticcess
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of the operation, fo maintain the temperature
of the ingotata pointsufficiently lowtothere-

by secure a stufficient stability of the mass to

sustain.the pressure of the punch and not

erush en masse. It is well understood, how-

ever, that if the ingot be at arelatively high
temperature, so that in the case of longingots,

“such as illustrated in the drawings, the opera-
~ tion of the punch upon the metal will leave

. fect condition. Without some suitable sup-.

40

the same in the most homogeneous and per-

port for the ingot the punch will only enter

- it a short distance and operate in-a correct

manner, and-if the punch be then forced down

"a greater distance the ingot will begin focrush

~in the middle and lower portions of the same,

thereby defeating the attempt to produce &
perfectly-formed tube in which the metal shall

~ be of the required high quality. = It is neces-

sary that the. operation shall be performed

with rapidity, so as to maintain the ingot in
proper eondition throughout its length d aring

the entire operation. For this purpose the be-
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ginning of the punching operation should be

same, not only

inaugurated when the ingot is_at the correet
temperature, so the metal at the upper end
will flow outwardly without destroying the

texture or uniformity of that part.of the ingot.

35

For this purpose, as above noted, it is very -

desirable, -and in the case of some kinds of

metal it is practically necessary, to have the
temperature of the entire ingot at a point

above what is practicable when the operation

‘is o be carried ont in the old way. In the
present. process and with the means herein

illustrated the ingot is placed within a spe-
cially-constructed mold, the inner diameter
of which mold is normally less than would

‘otherwise be required, and the ingot being
heated to the relatively high temperature al-

60._

ready referred to and placed within the mold

the pudeh is forced against the ingot and op-

erates (by reason of the high degree of mo-

bility in the metal due to the relatively high

temperatare, as aforesaid) to immediately
spread the upper part

of the ingot (which
has not previously been worked tor
it efficient to engage the mold) and expand the
into engagement against the
inner surfaces of the mold, but also to exte-
riorly forge the expandedportion, and so form
extended shoulders on the ingot,whichshoul-

"ders engage the inwardly-extending shoul-
ders of the mold, and, so operate to support
| the upper end of the%ingot in a manmner to
sustain the middle portionsof thesame from -
downward movement, sothat the middle por-
tions of the ingot during the following stages.

of the punching operation will be sustained
by the conjoint action of the sapport afforded
by the lower part of the ipget and the addi-
tional support afforded Py thesaid shoulders

rendering -

%
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go

formed at the upper part of the ingot during -

the first stage of the-continuous punching

operation, whereby the ingot i perforated.
Inasmuch as the punching operation gradu-

ally requires increasit oforce, the inwardly-

projecting shoulders of the mold are located
at successive pointsin the length of the samne
corresponding with the increasing resistance
required at the successive stages of the oper-
ation, and thus as the punch descends con-
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tinues the external forging of theingot tothe -

form of the successive seats or shoulders for

sustaining the portions which are imme-
diately beyond, thus permitting the produc-
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tion of a perforated- i nfrot of sub%tantlally
like COH‘SISteIl(;}?' at any region in its entlr
length,

at a temperature-too high -to permit. of the
perforation without a '-'-‘aﬁbc-‘,t.;mtml support ad-

ditional to that afforded by the lower end of -
‘the ingot or what could be afforded by any

mere frictional engagement of the outside of
the expanded portion with the “interior sur-

~ face, whether simooth or roughened, of the

i+

_umld bub,fmthermore the prebentylmprove-'

men L-;.. obviate the necessity heretofore exist-

ing in apparatus for this general purpose of

xpmdmv the ingot.into positive and com-

| plele ellﬂ“ﬂ”ellleﬂt with the interior surface

of the 11301(1 ‘and by this means the excessive

binding of the perforated ingot upon the

punch is reduced toa mlmmum,whereas 0X-

cent for the supporting-shoulders exteriorly.

|

L"y-" means of Lhe prosent improvement the
ingots may be perfm*ated while the metal is

mwed on the ingot to engage with the corre-

8 ponding shoulders of the mold, it would be

riecsessary, in, ovder to obtain exterior. frie-

tional suppmt to permit the crushing of the

~ingot to gsome extent guilicient to seeure the

50
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enlargement of the same to firmly fill the
1pace petween the mold and the punch, and
vuus cause the mold to bind the metal in-
aardly onto the punch and so create.a ninxi-
s of resistance to the forward movement
af the punch, all of which is highly detri-

mental to the ‘success of the operation as a
whole, and especially detr imental to the sue-

cessful punching of ingots at such a high

temperature as will plevenb them from be-
ing self-sustaining under the punch.

in thedrawings accompanying and forming

a part of this 5[)eufir* ation, Figure 1is a side-

elevation, pmtly in smhon 11111%1:—11:11‘1*’* my
present invention,  Ifig. 2is a hor 1zont.:1,l SEC-
iton 1n line o a, Fig. 1, lllustlatln”’ one mode
o eou%metmg the mold or ﬂ'm(l(, for the in-
gob or bloom. Ilig. 3 is a sectional view of
&llﬂuhEI form of molrl or guide, and Fig. 4 a
plan of a furiher unpmvcmunt in ihe mold
or guide: L

Similar characters designate like pm 4% in

tho different figures of the drzwmtr%

or earrying into practice my present im-
provements I use any sufficiently large and
powerful press or machine-—pr efera,bly a hy-
draulic punching-machine—suitable for the
work to be done. In the drawings the bed-
plate ¢f such a machine or press is demfrnatﬂd

by P, and the planger or plston by 3. The

mﬁ'ot or b100m B being brourrht to a suitable.

hHeat is seb upon the bed—plate P of the press

-or machine in which the punching is to be

done, and the punch N, whose point or apex

~ may be of any usual form employed in this
(Jldbs of work, is put in place in line with

~the'ingot or bloom and forward of the plun- |
xar or piston 3 of the machine.

In practice
this piston or plunger will usually be- operated

by hydraulic means, since the operation is

one 11%119,115! requiring considerable powenr.

for msta,nee, at 7.

| tions

|
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The effect of th&entmnee of the plunger into

the bloom or ingot-is to expand the latter to

a larger dlameter——as indicated, for instance,

at 1—and also the pl‘e&.sure of the punch tends

to crush down the: idgot, especially after the, .
-punch has entered some distance into the in-

got. For the purpose-of: fagilitating the op-

| eratlon and especially for preventmﬂ' sogreat

a reduction of the length of the piece B, T pro-

vide a mold or gmde D, constructed: ff)I‘ en-

oaging the expanded pall; of the bloom and

to hold the same against the force. of the

punch. As a means. " for accomplishing, this

‘result I construct the guide or inold with en-
gaging ‘surfaces: or projections formed and
disposed in a manner adapted to engage or
‘interlock with the expanded portmn of the
Ppiece B-and so by its engagement with said
piece’ resist - the lonmtudmal movement of;‘
the piece from the foree of the punch.

A suitable constrnctlon of the mold for the

‘purposes set forth is to provide its inner wall
with.inwardly-projecting portions which are

preferably in the form of ridges or rings, as 6,

75,

80

90.

extending around the mo]d,and into the space

between edch ridge the metal may be forced
by the punch, thereby firmly engaging the

expanded part of thebloown or in n'ot wmh the
projecting pOl‘thI’lS of the mold—as indicated,
This interlocking of the
ingot or bloom W1th the mold prevents the

shdmtr of the ingot within the mold durmﬂ*

the further progress of the punch lluuuffh
the same, and thus resists the tendency 10

95
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crush down the lower portion of the ingot or

mass durmn* the later %taﬂ'es of the punchmﬂ'
operation. -

For convenience in puttmr the mold in

place and alsofor removing the samefrom the

105

expanded ingot the mold may be made in sec-

, these sections being secured together

by cla.mpmﬂ'wmh hoops hooks, or othersuit- -

able clamping devices. * In'the drawings the

two.parts 8 and 10 of the mold D are shown
connected together by bolts 12, held in place
by keys, as 9, by which means the'bolts may

be readily removed by first knocking out the
keys with a hammer. Of ‘course the fasten-
ings should, whatever the form -thereof, be
ﬁtted and arlanﬂ'ed for quick operation.

My present, mventlon is especially desighed
for use in panching relatively large annts
and blooms -of ‘steel; but it will be ander-
stiood that the methed ig applicable for punch-
ing 'masses of various materials-and that my
Impl'oved apparabus is applicable not only to

the punching of different materials, but also
to the perforation of ingots-or like masses of

various sizes,: 1ncludmfr steel ingots of large
or small dimensions, as may bu lequued in
any particular case.

In carrying out the process by the aid of
the gnide or mold constructed as indicated in
Flﬂ"i 3 and 4.the walls or. bbaves 6" may be
slid into the 11001) or cylmdel 6", afterwhich,
the mold being set in place in the 11’1.«.1(3]1111@
the ingot may be set therein and the r}]u}lﬂ--

IIO

115

120

125

130 |



IC

15

20

sections. |
" For the purpose of engaging the metal of
the ingot in such |
projections on the ingot re- |
forcible expansion of the |

afterward De worked

695,718

tion of punching the same proceeded with, as

horeinbefore described. n practice the said
 staves or wall portions 6’ mmay be

made of any

*

suitable number, and the ProJ sctions 6 may in

somne cases be rormed on alternate staves Of

the expanded portion of
manner that the
sulting from the
same into the spaces ot the mold or guide may
withont leaving -any
erevices in the forging the suriaces may be
made, as shown, of an oval or curved form,
thus avoiding sharpan oles; butinsome CASes,

if preferred, the projections of the guide or
mold may
positively

be sharp-cornered, so as 1o More
engage

ment. | |
Having thus deseribed my invention, 1

claim— ) o -
1. An apparatus for perforating ingots or :

blooms comprising & punch and a mold pro-
vided interiorly with projections adapted to

~engage an expanding ingot Ot Ploom as it 18

expanded -by the punch and to fm:geprojee'-'

‘ tions thereon and to hold it againsb

{ the mold engaging it;

rhe outflowing metal, and
‘thus hold the ingot against descending move-

ppsT AVALABLE COPY

3

the lon-

sitndinal force ol the punch and maintain it
from crushing without the side walls of the 30
‘ mold intimately engaging it. |

9. A guaide or mold for nse in perforated
provided on«its interior walls
‘adapted to engage all ex- |

55

ingots or blooms
with projections
panding ingot and maintain the samo with-
out the wall proper of the mold engaging 1t.
| 3 In an apparatus for perforating ingols,
the combination with & guide or mold pro-
vided on its interior walls with projectlons
adapted to engago an expanding ingol and
t naintain the same without the wall proper of
and means for perio-
 rating said ingot, the organization being suc
| that its end wil, i multaneously with the per-
foration of such end, be forced into position 45
to engage the pppermost pmjecﬁ{)n,‘thembf

4C

! to hold the ingot throu chout: the further con-

tinued punching thereot agaimsﬁlg_t}__g_itudi;lal

| displecement. )
' ' JOHUN FRITZ.
. Witnesses: - _
FrANCIS II. RICHARDS

C. A. WEED.



	Drawings
	Front Page
	Specification
	Claims

