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UNITED STATES

PATENT OFFICE.

JAMES H. BAKER, OF PITTSBURG, PENNSYLVANIA.

PUNCHING AND FORGING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 671,430, dated April 9, 1901,
Application filed July 8, 1899, Serial No. 728,169, (No model.)

To all whom it may concerw:

Be it known that I, James H. BAKER, of
Pittsburg, in the State of Pennsylvania, have
invented certain new and useful Improve-

ments in Punching and Forging Apparatus, |

of which the following is a description.

Primarily the object of the invention is to
produce apparatus for piercing billets in a
heated state as a preliminary step to the
manufacture of seamless tubing. The appa-
ratus may, however, be used for making hol-
low bodies of various kinds.

The process which the apparatusis designed
to carry out is as follows: The billet in a
heated state is held firmly and the piercing-
mandrel is thrust centrally into it a short dis-
tance, then thrust in a little farther, and so
on step by step, being advanced until a hole
of sufficient depth has been made. If the
hole extends all the way through the billet,
it of course forms a tube in the billet. Pref-
erably the billet is held by hydraulic dies,and
two mandrels are used, advancing in a line
with each other from opposite sides. After
each withdrawal the mandrels are turned on
their axes ninety degrees before being again
thrust into the billet in order to counteract
any bending or irregularity in the action of
the mandrel. When the two mandrels have
almost met at the center of the billet, one
mandrel is permanently withdrawn, while the
other goes on advancing step by step until it
punches through the web of metal and passes
into the punch-hole formed by the other man-
drel, completely perforating the billet. Dif-
ferently-sized mandrels may be used succes-
sively, small mandrels producing the initial
introduetion or perforation and larger man-
drels subsequently expanding the recesses or
the perforation, so as to enlarge it to the di-
ameter desired.

A preferred form of my apparatus is shown
in the accompanying drawings, wherein-—

Figure 1 is a plan of part of the apparatus,
duplicated parts being omitted at the right
of the figure. Fig. 2 is a side view of the

same, showing certain gearings and other de-
tails in full, and the rest of the figure being
in section on the central plane through the
mandrels. Fig. 3 is a transverse section on

the plane 3 3 of Fig. 2 as viewed from the
right of Fig. 2.

Throughout the drawings like numerals of
reference indieate like or similar parts.

The drawings show the machine as espe-
cially arranged for perforating billets of metal
lengthwise.

The billet 1 is shown gripped in place ready
to be punched. The gripping-dies are num-
bered, respectively, 2, 3, and 4. At eitherend
of the billet and in line centrally therewith
are punches or mandrels 12, mounted in the
tool-bars 13. HKach of these tool-bars is
threaded into a slide 14, the thread being
preferably of coarse pitch, depending on the
distance which it is desired to advance the
punch at each stroke. The slides 14 may be
reciprocated continuously during the opera-
tion of the machine, causing each tool-bar 13
to slide longitudinally to and fro. At each
reciprocation the tool-bar is rotated about
one-half turn, so as to cause it to be adjusted
by means of the serew-thread in the slide 14,
thereby advancing the punch to a small
amount—say half to three-quarters of an inch
in a medium-size machine—at each stroke.
Thisrotation of the tool-baralsoservesthe pur-
pose of preventing any bending of the punch
or mandrel 12, for as soon as there is any in-
cipient bending the rotation on its axis tends
tostraighten the bend out in the next stroke of
the tool. The rotation of the tool-bar is aec-
complished as follows: Surrounding the tool-
bar 13 is a rotary sleeve 19, mounted in the
frame 10 of the machine and splined or other-
wise secured to the tool-bar, so as to permit
the Iongitudinal motion of the bar through
the sleeve, while preventing any relative ro-
tation between the two. The sleeve 19 is
geared by pinion 15, gear 16, pinion 17, and
rack 18, so as to be turned by the hydraulic
cylinder 20. The piston within the eylinder
20 is controlled by means of four-way valve
21,and the valve in turn is controlled by hand-
lever 22, link 23, lever 24, link 25, and erank-
arm 26, secured to the valve-stem.. When
lever 22 is thrown to the left, as seen in Fig.
1, fluid-pressure is applied to the cylinder 20
in a direction tending to turn the gear-wheel
16, as indicated by the arrows in Figs. 1 and
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2. A spring-pressed pawl 30 normally pre-
vents the rotation of the gear-wheel 16; but

when the reciprocating slide 14 reaches the

backward end of its stroke it strikes the toe

31 of rod 82, connected to pawl 30, and thereby
for an instant withdraws the pawl 30, allow-
ing the wheel 16 to turn until the next one of
the ratchet-teeth 33 engages pawl 30 and
brings the gear 16 again torest. Thisinter-
mittent movement of the gear 16 rotates the
sleeve 19, and consequently also the tool-bar
13, a fractional rotation at each reciprocat-
ing movement of theslide 14, causing the tool-
bar, by means ot the serew-threads, to be grad-
ually fed forward relatively to the reciproeat-
ing slide 14 at each stroke, and thereby pro-
gressively advancing the mandrel or other
tool. Provision is made for preventing the
mandrels 12 from meeting and interfering
with each other at the center of the billet.
Thisis accomplished by providing each of the
mandrels with automatic means for causing
its retraction at the proper moments, one of
the mandrels being retracted just before it
reaches the center.and the other being al-
lowed to operate somewhat farther, so as to
completely perforate the center of the billet.
This automatic retraction is accomplished for
each mandrel in the following manner: Mov-
able stop 40, carried on a slide-rod 41, is so
placed as to be struck and actuated by the
enlarged screw-threaded portion of the tool-
bar when the advance of the tool-bar has
caused the punch or mandrel to reach the de-
sired limit of its progressive movement. The
slide-rod 41 isconnected by bell-crank 42 and
link 43 to actuate a movable block 44 into po-
sition to be struck by the projection 45, (see
Fig. 1,) which moves with the reciprocating
slide 14. . When this occurs, the moving pro-
jection 45 forces block 44 to the left, as seen
in Fig. 1, against the lever 24, turning the
valve 21 and reversing the pressure in cylin-
der 20, so that the gear-wheel 16 is turned in
a reverse direction, and by rotating the sleeve
19 the tool-bar 13 is screwed rapidly back into
the slide 14, withdrawing the punch or man-
drel 12 to its backward limit. Thus it will be
seen that I provide means for rotating the
tool at each stroke and also means for ad-
vancingitateachstroke. Ifthescrew-threads
be omitted, only the rotary action will take
place.

The description up to this point applies
equally to both parts of the machine on either

side of the center line C C of Tigs. 1 and 2.

The hydraulic cylinder 70, however, which
works the gripping-die 2,is connected by
pipes 71, as seen in Fig. 1, to but one eylin-
der 20, so as to operate simultaneously with
that cylinder. It is connected to that side
of the machine that is to continue operating
the punch 12 after the other puneh 12 on the
opposite side has been withdrawn. As the
result of this connection when the "second
punch after perforating the center of the

671,430

billet is withdrawn by the operating of mov-
able stop 40 and the reversing of valve 21,
as already described, the die 2 is withdrawn
by the cylinder 70 at the same time that the
cylinder 20 withdraws the punch from the
billet.

The cylinder 60,which operates the die4, is
controlled by the hand-lever 62 and valve 63.
When the forging or punching cperation has
been completed, as just deseribed, the opera-
tor moves the lever 62 to the left of Fig. 1,
withdrawing the gripping-die 4 and allowing
the billet 1 to fall from the dies.

Preferably, though not necessarily, the re-
ciprocation of the slide 14 will be antomat-
ically . stopped when the operation of the
punch is completed; but this is not essen-
tial to my invention. In any event, how-
ever, when it ig desired to introduce another
billet the billet may be put in plaee, and the
die 4 holds it there under control of the
hand-lever 62. As soon as the billet is so
gripped by thé die 4 the operation of the ma-
chine may be started by means of lever 22.
When the die 2 descends, the head 81 oper-
ates the levers 80, as seen in Fig. 2. The
connections for stopping and starting the
mechanisms that reciprocate the punchesare
not a material part of my invention and are
not illustrated. I do, however, show that a
lever 80 is connected at one end to be actu-
ated by head or nut 81, which moves with the
piston of eylinder 70, and at its other end is
connected to rod 82, which in turn is directly
connected to the controlling foot-lever 90, so
as to move the lever 90 automatically to con-
trol any such mechanism.

I will now describe the mechanism for re-
ciprocating the slides 14 longitudinally in
their bearings on the frame 10. I prefer to
accomplish this by actuating them synchro-
nously by means of a pitman 6 for each slide
operated by cranks 7 and reduction-gearing
8 9, driven from any suitably sttrong source
of power. This being a familiar detail of
heading and forging machines need not be
further described.

By the foregoing it will be seen that Thave
produced an apparatus for punching or forg-
ing which comprises means for gripping and
for releasing a heated billet, means for fore-
ing a punch, mandrel, or other tool against
the billet by successive strokes, means for
rotating the tool between strokes, and means
for advancing or feeding the tool a little at
each stroke, also a hydraulic gripping mech-
anism which may be regulated so as to yield,
if desirable, to allow the lateral expansion of
the metal under the action of the tool, or it
may, on the other hand, be so regulated as
not to permit of any such expansion, accord-
ing te whether it is desired toform the metal
externally by means of the dies or merely to
grip it. In the broader aspects of my inven-

tion I do not mean to limit myself in this
respect, since my inveéntion contemplates,
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broadly, the action of dies externally upon
the metal.

The features which I claim as character-
istic of the invention and which I desire to
protect by Letters Patent are the following:

1. In combination in apparatus for punch-
ing and forging, power-controlled gripping-
Jaws or gripping-dies for firmly holding a
heated billet, a tool-bar mounted to recipro-
cate, power-actuated means for giving a re-
ciproeating movement to the bar, and means
for progressively advancing thesaid bar with-
out interference with its reciprocating move-
ment, substantially as set forth.

2. In combination in apparatus for punch-
ing and forging, power-controlled gripping-
jaws or gripping-dies for firmly holding a

* heated billet, a tool-bar mounted to recipro-
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cate, power-actuated means for giving a re-
ciprocating movement to the bar, means for
progressively advancing the said bar with-
out interference with 1ts leclplooatmfr move-
ment, and codperating means for turning the
tool-bar upon its axis and presenting it at a
different angular position at each stroke, sub-
stantially as set forth.

3. In combination in apparatus for punch-
ing billets in a heated state, jaws or dies for
gripping and holding the billet, a tool-bar
mounted to reciprocate in line with the billet,
a piercing-tool carried thereby, and power-
actuated means for advancing the said tool
and tool-bar by progressively farther thrusts,
substantially as set forth,

4. In combination in apparatus for punch-
ing or forging, means for holding a billet, a
tool-bar mounted to reciprocate, power-actu-
ated means for reciprocating the tool-bar,
power-actuated means for progressively ad-
vaneing it at each stroke, and means con-

trolled by such advance forretracting thesaid |

tool-bar, at a predetermined limit of such re-
ciprocating and progressive movement, sub-
stantially as set forth.

5. In combination in apparatus for punch-
ing or forging, means for gripping and hold-

ing a billet, two oppositely-disposed coacting
tools, a tool-bar for each mounted to recipro-
cate, power-actuated means for reciprocating
the tool-bars, means for progressively advanc-
ing both tool-bars without interference with
their reciprocation, and means for stopping
such progressive advance and retracting one
of the tools before the other, substantnally for
the purposes set forth.

6. In combination in apparatus for punch-
ing and forging, one or more cylinders, one or
more movable die or dies actuated thereby
for gripping and holding a billet, one or more
reciprocating power-actuated tool or tools for
operating upon such billet when gripped by
said die ordies, and power-actuated means for
advancing the tool or tools by progressively
farther thrusts, substantially as set forth.

7. In punching and forging apparatus and
for the purposes described, the following ele-
ments in cormnbination: aslide mounted to re-
ciprocate, power-actuated means for recipro-
cating it, a tool-bar mounted to move in said
slide in a line parallel with the reciprocating
movement, and power - actuated means for
moving the said tool-bar relative to said slide
to give successively farther thruosts of said
bal at each 1emplocat,10n substantially as set
forth.

8. In punching and forging apparatus and
for the purposes described, the following ele-
ments in combination: a slide mounted to re-
ciprocate, power-actuated means for recipro-
cating it, a tool-bar mounted to moveé in said
slide in a line parallel with the rcciproeating
movement, and power-actuated means for si-
multaneously turning and advanecing the said
tool-bar relatively to the said slide without
affecting the reciprocation, substantially as
set for th

Signed this 23d day of April, 1899.

JAMES H. BAKER.

Witnesses:
G. W. PEFFER,
JOEN RICHARDSON.
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