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3 Claims.

This invention relates to an extrusion press
or the like used in the extrusion of tubes and the
forming of hollow shapes, said press having a
mandrel, and particularly to an arrangement
whereby said mandrel may be easily changed and
cooled so that the press ecan achieve increased
production when extruding metal tubes at rela-
tively high temperatures.

In the conventional extrusion press, a billet
is placed into a billet container or bore by an
extrusion stem. A mandrel is located within the
extrusion stem, said mandrel being employed to
pierce the billet and also being used in conjunc-
tion with the extrusion operation, the mandrel
and extrusion stem being appropriately operated
by hydraulic cylinders. In the operation of such
a press when extruding materials such as steel,
the mandrel becomes very hot and must be cooled
because otherwise the life of the mandrel will be
extremely short and the operation of the press
uneconomical. OCne of the difficulties involved is
that the time required to cool the mandrel con-
siderably reduces the output of the press if a
single mandrel is used for consecutive operations.
In prior practice, the cooling time frequently is
much longer than the actual operation time of
the extrusion press.

Various means can be used to cool mandrels
such as air, oil, water, etc. Air cooling has ad-
vantages, particularly in its simplicity, but re-
quires a longer time than the other cooling
methods. Oil has certain handling difficulties
and the time required for cooling is still relatively
Ieng. It is not possible to use water on high heat
resisting steel mandrels because the mandrel
would crack due to the sudden temperature
change when water impinges thereon.

Various attempts have besn made to overcome
the ahove difficulties but a satisfactory solution
has not been found. It has been proposed to
remove the mandrel from the extrusion press and

" insert a new one in the extrusion stem but usually
the mandrel is screwed into the mandrel holder
80 that the exchange of the mandrel by disen-
gaging it from its holder is impracticable. This

' is because the threaded connection is difficult to

" disengage because of the high temperatures and
pressure to which it was subjected during ex-
trusion. Other types of joints allowing easy dis-
engagement are not satisfactory because the
space within the bore of the extrusion stem is
limited and a joint of sufficient strength could
not be provided.

Mandrels attached to a solid stem have been

"used for the extrusion of light metal from a
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billet, wherein a bayonet joint is provided for
manual exchange of the mandrel. Such a re-
moeval, however, requires considerable time and
the mandrel is not movable relative to the ex-
trusion stem itself and thus cannot be retracted
rapidly following extrusion. In such a case, the
metal being extruded or shaped may shrink upon
the mandrel and thus make it difficult to remove
the mandrel therefrom. It is thus apparent that
in high temperature extrusion, particularly of
steel, it is of extreme importance to solve the
problem of cooling the mandrel with the smallest
possible loss in machine operating time.

One of the objects of the invention is to pro-
vide an arrangement wherein the mandrels may
be changed and cooled without unduly losing
operating time of the press.

Another of the objects of the invention is to
provide an improved mandrel holding and op-
erating arrangement,

One of the features of the invention is to pro-
vide an arrangement whereby a mandrel means,
including a mandrel and a mandrel holder, can
be easily removed from the extrusion stem to a
zone outside of the actual operating zone of the
press where the mandrel can be cooled or
changed. A plurality of mandrels can be carried
in a cooling support so that there will always be
available a cooled mandrel to replace the pre-
viously used hot mandrel, said cooling support
being adapted to receive the hot mandrel and
carry the same to a cooling zone. The connection
between the mandrel holding means and mandrel
is constructed so as to be quickly and automati-
cally disconnectable from the other operating
parts of the press. The disengageable connection
is located toward the rear of the extrusion stem,
or remote from the operating zone of the press,
50 that it will not enter therein and thus will not
be subjected to the high temperatures adjacent
the extrusion stem. As mentioned previously,
according to this invention, the mandrel means
comprises a mandrel and mandre! holder which
can be changed as a unit.

In one aspect of the invention, a mechanical
means can be provided for receiving, transfer-
ring, and moving the mandrels to and from the
extrusion stem, the mandrel being conveyed to
2 cooling zone outside of the press operating
zone. It is of course apparent that the quickly
detachable mandrel means arrangement can be
employed in a press wherein the mandrel and
mandre] holder are removed manually from the
operating zone. o

The main operating eylinders for operating the
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movable cross head carrying and forcing the
extrusion stem into the billet container can take
the form of a pair of main hydraulic cylinders
spaced on either side of the center of the press
so that the mandrel means is reciprocable there-
between.

In an alternate arrangement of the movable
cross head and extrusion stem operating means,
a single main operating cylinder is located on the
center 1ine of the press, with a Lore therethrough
for the passage of the operating parts. The single
cylinder is longitudinally spaced from the mov-
able cross head so as to allow the mandrel
holder and mandrel to be removed laterally be-
tween the cross head and cylinder.
~ The mandrel means is reciprocable within a
bore in the extrusion stem by a piercer stem as-
sembly, the mandrel means being disengageably
connectable with the piercer stem. A plurality
of piercer cylinders logated on either side of
the press axis or a single piercer eylinder can be
used for the purpose of reciprocating the piercer
stem.
~ In one aspect of the invention, a shifting

cylinder arrangement is used in conjunction with
the piercer cylinder for controlling movement of
the piercer stem, the piercer cress head to which
the piercer cylinder means is connected being
connectable to the piercer stem by means of a
clutch. The piercer cylinders are relatively large
as compared to the shifting cylinders so as to
provide the desired power for performing the
piercing operation, it not being necessary that
_ the hydraulic cylinders used merely for shift-
ing the mandrel means toward and away from
the operating zone be the same size as the piercer
cylinders. Upon completion of the relatively
short piercing stroke by the piercer cylinders,
_ the piercer stem can be disconnected from the
movable piercer cross head and piercer cylinders
and the shifting cylinder means used to withdraw
the piercer stem independently of the piercer
" cylinders to a position where the mandrel hold-
ing means conveniently can be removed from
the piercer stem.

. In the automatic removal of the mandrel
~ holder and mandrel, means can be provided to
putomatieally support the mandrel holder as it
is ejected or disconnected from the piercer stem.

. A transfer mechanism then can be operated to ;

- pick up the mandrel means and move the same
to a cooling location. The same mandrel trans-
fer mechanism can pick up 2 cooled mandrel
~ means and return the same for connection with
the piercer stem. During the time employed for
changing mandrels, the extruded tube can be
cut off and the die in the containar can be pre-
pared for the next cycle. It thus becomes ap-
parent that the changing of mandrels can be
. done automatically and without difficulty in
the present invention so that little time will be
lost in the operation of the machine.
In one form of the invention, an arrangement
can be provided for automatically moving the
- mandrel rearwardly relative to the billet as soon
as the pressure on the piercer cylinder is re-
leased, thus preventing shrinking of the hillet
on the mandrel. The arrangement for automati-
cally removing the mandrel means also can serve
to insure that the mandrel holder is firmly held
"in the piercer stem. In a preferred form of the
" invention, the aforementioned automatic hold-
“ing means includes a yieldable hydraulic cylin-
"der means holding a slidable member to the
rear or away from the extrusion stem, .
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As the piercer stem with the mandrel means
is moved toward the extrusion stem, the slid-
able member will be contacted and moved there-
with against said yieldable means as the mandrel
is carried into the extrusion stem bore. The hy-
draulic means restraining movement of the slid-
able member can be replaced by 2 spring means.
Upon release of pressure on the piercer cylinder,
the yieldable means will withdraw the mandrel
into the extrusion stem and thus retract the
mandrel out of the billet or material upon which
an extrusion or pressing operation has been per-
formed.

These and other objects, features and advan-
tages of the invention will become apparent
from the following deseription and drawings,
which are merely exemplary.

In the drawings:

Figure 1 is an elevation partially in section
with the mandrel located in the extrusion stem
before the stem has been advanced toward the
billet container. .

Figure 2 is an elevation generally similar t
Figure 1 but with the mandrel retracted from
the extrusion stem and in position for removal.

Figure 3 is an enlarged view of the mandrel
means including the mandrel and a portion of
the mandrel holder.

Figure 4 is an enlarged fragmentary view par-
tially taken along the line 4—4 of Figure 2 show-
ing the sliding member and its retracting means.

Figure b is a sectional view taken along the
line 5—5 of Figure 2 showing deiails of the
piercer stem clutch.

Figure § is a sectional view taken approxi-
mately along the line 8—§ of Figure 1 showing
one form of mandrel removing apparatus ior
removing a mandrel from the press.

Figure 7 is an enlarged fragmentary view taken
approximately along the line 7—7 of Figure 6
showing one form of mandrel removing sup-
port means, .

Figure 8 is a generally similar to Figure § with
the piercer stem and mandrel means withdrawn
and the latter in readiness to be transferred to
the cooling apparatus.

Figure 9 is a view of one form of rotatable
member on which the mandrel means can be
cooled, said view being taken approximately
along the line 9-—8 of Figure &.

Figure 10 is an enlarged fragmentary view
taken approximately along the line §0—1{0 of
Figure 8.

Figure 11 is an end view of a modifled form
of a rotatable means for supporting the mandrels
during the cooling thereof.

Figure 12 is a side elevation looking toward the

- right in Figure 11.

Figure 13 is a fragmentary longitudinal eleva-
tion partially in section of an extrusion press
having a single main cylinder instead of the two
main cylinders of Figure 1.

Pigure 14 is a sectional view taken along the
line 14—14 of Figure 13.

Figure 15 is a fragmentary longitudinal ele-
vation, partially in section, of another modifica-
tion of the main cylinder arrangement.

Figure 16 is a sectional view taken approxi-
mately along the line 16—16 of Figure 15. -

The invention first will be described in con-
junection with an extrusion press having a pair
of main extrusion stem operating cylinders, lo-
cated on either side of the center line of the
press., The upper main cylinder 20 and lower
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main ecylinder 21 can be mounted on g pair of
uprights 22 and 23, said uprights being supported
at 24 and 25 on the main bed 26 of the press.
Each of the cylinders can have laterally extending
lugs (not shown) for carrying the main tie rods
27, said tie rods passing through lateral lugs of
upright supports 22 and 23. The tie rods can
have nuts 28 and 29 (Figure 2) at either end be-
tween the uprights sc as to connect the latter
with the main cylinders to a conventional platen
30 carrying an extrusion die arrangement shown
generally at 31.

The main cylinders have rams 32 connected to
the movable main cross head 33, the movable
cross head 33 carrying a tool holder 32 and ex-
trusion stem 35. The extrusion stem 35 cooper-
ates with the billet container bore 35 in a con-
ventional manner.

A pair of pull back rods 37 are connected to
the movable main cross head 33 for the purpose
of retracting said movable cross head, said pull
back rods 37 being operable by the pull back cyl-
inder assembly 38 arranged in the stationary

“cylinder cross head 29. There preferably are two

pull back rods, one being located on either side
Extensions
40 of the main tie rods 27 connect stationary
cylinder cross head 39 to the main parts of the
bress. Pull back rods 37 are provided with ad-

justable nuts 41 which cooperate with the mov- °

able piercer cylinder cross head 42 for the pur-
pose of moving the piercing apparatus during
certain movements of other parts of the press
as will be described hereafter,

In conventional extrusion presses, the piercing
apparatus includes a mandrel which can be
forced infto a billet located in the billet con-
tainer 38. The mandrel means of the present
invention includes mandrel 43 (Figs. 1, 2 and 3)
and mandrel holder 44. The mandrel and holder
are adapted to be reciprocated in a bore in ex-
trusion stem 35. The mandrel may, for example,
be screw-threadedly engaged in mandrel holder
44 (Fig. 3). Mandrel holder 44 has an enlarged
end 45 which fits snugly into a cooperating bore
47 (Fig. 2) of the piercer stem 48 so that the
rear face of the mandrel holder is engaged by
shoulder &2 of piercer stem 48.

The piercer stem is arranged to be moved in

the piercing operation by a pair of piercer cylin- -

ders 49A carried by the stationary cylinder cross
head 38. The piercer cylinder roms 58 are con-
nected to the movable piercer eross head 42,
which in turn is connected to piercer stem 48
through a clutch 5. One piercer cylinder and
one ram are visible in Figure 1, the other eylin-
der and ram being visible in Figure 2.

Cluteh 5! can have two small cylinders 52, 52
(Fig. 5) for the purpose of engaging and disen-
gaging clutch elements 53 with respect to piercer
stem 48, When the clutch Bi is engaged and the
piercer cylinders 49A energized, the mandrel will
be forcibly moved forward because the action
of the piercer cylinders 49A will be transmitted
to the mandrel means through rams 58, movable
piercer cross head 42, clutch 51 and the enlarged
head 45 of mandrel holder 44.

Piercer stem 48 can be provided, if desired, with
a shoulder 54 engaging a disc 5% which can be
used to apply the force of the piercer cylinders
to the extrusion stem through the movable cross
head 33. The disc 55 may have a flat lower sur-

‘face 5§ (Fig. 2) which is slidable unon the hori-
-zontal guide bracket 57 serving to support the
piercer stem 48 when the forward end thereof-
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is not supported in elements carried by the mov-
able cross head 33.

When the mandrel has to be withdrawn im-
mediately after extrusion and upon release of
pressure in the piercer cylinders, a retracting de-
vice may be provided for moving the mandrel
from an extended position relative to the extru-
sion stem to the position shown in Figure 1.
Such a retracting device may comprise a pair of
hydraulic eylinders 59 (Fig. 4) actuating a slid-
ing member 68 (Figs. 1, 2 and 4), said sliding
member 68 being guided in the movable cross
head §2 and being suitably supplied with fluid
so as to urge the slidable member 60 rearwardly
or to the right (Fig. 4). It is evident, of course,
that springs or other means may be used instead
of the hydraulic arrangement seen in Figure 4.
The force exerted by retracting cylinders §9 is
transmitted to the mandrel holder 44 through
sliding member €3 and shoulder §! of the en-
larged portion 45 of the mandrel holder (Fig. 2).
It thus is apparent that following the piercing
operation and release of pressure in the piercing
eylinders 494, the mandrel 43 will be withdrawn
into the position shown in Pigure 1 relative to
the extrusion stem 35. Thus the difficulties in-
volved in having the metal being extruded shrunk
onto the mandrel can be avoided.

Pull back cylinder assemblies 58 may be pro-
vided, said assemblies being conbected to the
movable piercer cross head 42 for the purpose
of withdrawing the movable piercer cross head.

In order to complete withdrawal of the man-
drel means, the piercer stem 48 is moved to the
position shown in Figure 2 by means of the dou-
ble acting shifting cylinders 82 which are rigid-
ly mounted in the movable piercer cross head 42.
Shifting eylinder rams 83 are connected to shift-
ing cylinder cross head 64, said cross head be-
ing attached to an extension 83 of the piercer
stem 48. Upon disengagement of the clutch
81, it can be seen that the piercer stem 48 may
be moved rearwardly relative to the movable
piercer cross head 42. Upon release of the
clutch §f, actuation of the shifting cylinders 62
will move the piercer stem, mandrel holder and
mandrel to the position shown in Figure 2. It
is thus possible to carry out the relatively long
shifting movement of the piercer stem inde-
pendently of the piercer cylinders 49A to a point
where the mandrel means can be exchanged.
In this manner, the stroke of the piercer cylin-
der rams can be made short as in a conven-
tional tube press, The shifting cylinders 62
obviously do not have to be as large as the
piercer cylinders 43A since they serve only for
moving piercer stem 48.

As the piercer sfem 48 is moved -rearwardly
to the position shown in PFigure 2, the mandrel
means will be carried along therewith becauss
the enlarged portion 43 has been pushed into
tight engagement with the piercer stem, both
due to the engagement between shoulder 61
and sliding member €8, and the forces created
during the piercing opsration.

A stripper 86 connected to a stop 67 may be
provided for the purpose of stripping or re-
moving the mandrel holder 43 from the pisrcing
stem at an appropriate time and thereby eject-
ing the mandrel means from the piercer stem.
Various means other than the stripper illus-
trated can be used for removing the mandrel
holder from the piercer stem.

When the piercer stem 48 is moved rearward-
ly, a mandrel support 88 (Figs. 8, 7) is positioned
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to receive and support the mandrel holder as it
is ejected from the piercer stem. In one form
of the inventicn, the mandrel support 68 may
comprise a pair of pivoted arms 69 having sad-
dles 718 at their outer ends adapted to engage
the mandrel holder. The rmandrel support is
shown in its inoperative position in Figures 6
and 7, there being a connecting rod 71 having
& roller 12 engageable by mandrel support op-
erating member 73. Roller 74 may be carried
by disc B5 (Fig. 7) for the purpose of engaging
the surface 15 of the operating member 73.
Upon rearward movement of piercer stem 48
from the position shown in Figure 7 to that
shown in Figure 10, the roller 74 will engage
surface 75 and rotate the operating member 73
50 as to draw the connscting rod 7! to the right
at the correct time, thus moving the mandrel
support arms 69 to the position shown in Fig-

.gqres 8 and 10 to receive the mandrel holder -

as it is ejected from the piercer stem. The
transfer arm 7§ (Fig. 6) has a hydraulic cylin-
der arrangement 78 thereon operating the tray-
like member T8. Upon energization of hydraulic

cylinder 78, the tray member 78 will be ad- *

vanced from the position shown in Figure 6 to
that shown in Figure 8 engaging the mandrel
means.

The transfer or conveyor apparatus is then

ready for operation of the double acting cylin-

der 80. Operation of cylinder 28 ifor the pur-
pose of pivoting the transfer syrm 78 around 77
from the full lines shown in Figure 8§ to the
dashed line position 81, will thereby carry the
mandrel holder to a point where it can be re-
leased into one of the sets of slots or recesses
82 of the rotatable discs §3 (Figs. 8 and 9). The
discs 83 may be supported on a shaft &4 which
can be intermittently rotated or indexed in any
eonventional manner. Guide plates 83 serve to
keep the mandrel holders 44 in the recesses &2
as the discs 83 rotate. After the mandrel has
been transferred to a position where it is ready
to. be engaged in the slots of the discs 83, hy-
draulic cylinder 78 may be operated so that tray
79 will move downwardly and will deposit the
mandrel holder in a set of empty slots. The
dises 83 then are indexed to bring a cool man-
drel means into position to be engaged by ray
79 upon operation of the hydraulic cylinder 78.

After engagement of the mandrel means
thereby, actuation of cylinder 39 will cause the
mandrel means to be carried into the position
shown in full lines in Pigure 8 where i} is en-
gaged by the tray 79 and supporting saddles 78
in front of the path of the piercer stem 48.

Upon forward movement of the piercer stem
thereafter, the mandrel holder will be engaged
by the piercer stem and carried forward, the en-
larged end &5 of the holder entering the hore
471 in the piercer stem. The fray 78 will be
retracted at an appropriate time so as not to
interfere with the movement of the piercer
stem. Retraction of the mandrel supports can
be accomplished by roller 74 engaging the op-
erating member i3 and moving mandrel sup-
ports 69 out of the way of the piercer stem and
related apparatus. Movement of the mandrel
supports out of the path of the piercer stem 48 is
delayed until after enlarged portion 45 of the
mandrel holder has been engaged in the uore
of the piercing stem, the relationship of roller
74 and operating member 13 being such as to
positively hold the mandrel holder until said
engagement takes place.
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In the cooling apparatus for the mandrels, there
may be any number of stations provided, six being
illustrated by way of example. A suitable ¢ool-
ing means at 88 (Fig. 9) for spraying oil or other
cooling medium upon the mandrels 43 can be
used. Container 87 and spray shields 88 and 89
of any suitable variety can be used for the pur-
pose of collecting the cooling oil or medium.

Describing the operation of the transfer mech-
anism thus far, when the mandrel and mandrel
holder are in a position shown in Figure 2 sup-
ported on the mandrel supports 69 (Fig. 8) fol-
lowing a retraction of the piercer stem 48, the hy-
draulic cylinder arrangement 78 (Figs. 6 and 8)
is operated so as to engage the mandrel and trans-
fer g, hot mandrel to the mandrel cooling arrange-
ment at the right of Figure 8.

A cool mandrel and mandrel holder is trans-
ferred from the mandrel cooling apparatus to a
position in front of the piercer stem. The piercer
stem then is advanced by means of the shiffing
cylinders 82 (Fig. 1) the mandrel holder becom-~
ing engaged by the piercer stem as the stem moves
forward. As the forward movement of the
piercer stem is continued, the mandrel support-
ing apparatus 68 will be withdrawn to the posi-
tion shown in Figure 7. The piercer stem con-
tinues moving forwardly until it reaches the posi-
tion shown in Figure 1, at which time shoulder 61
of the mandrel holder comes into contact with the
forward end of the sliding member §0. Clutch 51
then is engaged so as to connect the movable
piercer cross head 42 and piercer cylinders 49A
with the piercer stem 48. ‘The movable cross head
33 with the extrusion stem 35 is then energized so
as to move the parts toward operative position
(Fig. 1), all movable piercing parts, including the
movable piercing cross head 42, being carried
along through the pull back rods 37 and nuts
4{. The billet 80 (indicated by dashed lines,
Figure 1) is pushed into the billet container bore
36.

The mandrel 43 then can be advanced by means
of the piercer cylinders 48A exerting force
through clutch 531 and piercer stem 48. The for-
ward movement of the mandrel means will be car~-
ried out against the resistance of cylinders 59
of Figure 4 which are under pressure and will
cause the mandrel holder to be tightly pushed into
the piercer stem at this point of the operation.
It is thus evident that the connection between the
mandrel holder and the piercing stem is merely
under pressure in bhoth directions so that the
mandrel means can be easily engaged and disen-
gaged from the piercer stem 48,

The extrusion then can be carried out in a
conventional manner as is well known in the art.
The force of the piercing cylinders 29A can bhe
transmitted to the piercing stem £§ alone or can
be used in conjunction with the main cylinders
29, 21 by bringing disc 53 into engagement with
guide member Si (Fig. 1) which serves to guide
sliding member §2 in its outer position.

.Upon completion of the extrusion process,
piercing eylinders 4%5A can be connected to the
exhaust which will release pressure therein. This
will allow retracting cylinders 53 to cause a rear-
ward movement of the sliding member 69 to with-
draw the mandrel therewith from the extruded
tube or billet, and will at the same time position
the entire movable piercing system to the right
(Pigs. 1 and 2) to the end of the stroke of the
rams of cylinders 53. Thus, the parts will again
take the position shown in Figure 1. Following
this, _clutch 51 is disengaged so that the piercer

W
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stem 48 with the mandrel holder and mandrel can
be moved to the right (Figs. 1 and 2) by the shift-
ing cylinders §2. 1In the latter movement of the
parts, the front end of the piercer stem will be
withdrawn from the sliding member 69, the for-
ward end of the piercing stem being supported
on guide bracket 57 by means of the surface 58
of disc 35. As the piercer stem approaches its
rearmost position, the mandrel supports operated
by member 73 will be actuated to bring the man-
drel supports 68 into a position to hold the man-
drel means. At the end of the shifting stroke the
mandrel holder 44 will hit the ejecting rod §5
50 as to strip the mandrel holder from the piercer
stem 48.

The mandrel then can be removed as previous-
Iy described and a cool or new mandrel means
automatically placed into position and the epera-
tion repeated. While the changing operation
takes place, the extruded tube can be cut off from
the discard, the die and billet container lubri-
cated, and other necessary operations performed
so that no time will be lost.

During the changing of the mandrels, inspec-
tion can be made of the condition thereof and in
the event it is necessary to replace a defective
mandrel, such can be done without affecting pro-
duction of the press, it merely being necessary to
have spare assembled mandrel means available.

The rotatable mandrel holding and cooling de-
vice can take various forms. Another example
is seen in Figures 11 and 12 wherein discs {09,
{00 can ke rotatably supported on shaft | 84, said
discs 108 having rods 192 extending therebe-
tween, with hooks 023 supported thereon at
spaced points. The hooks 103 may function in
a manner so as to serve the same purpose as the
slots 82 of Figure 8 to receive and hold the man-
drels. A cooling means is shown at {04 similar
to cooling means 85 of Figure 9. It is evident
of course that various other transfer mechanisms
may be used such as will be described in conjunc-
tion with Figures 16 and 17.

Figures 13 and 14 show an arrangement where-
in a single central extrusion stem operating cyl-
inder is employed, the central operating cylin-
der being seen at 105. Piercer stem 188 traverses
a bore 187 through ram {88 of the operating cyl-
inder 185. The ram i88 is connected to the mov-
able cross head and tool holder 189 through the
open sided connecting member {21, said connect-
ing member having openings {{{ on each side
thereof. Extrusion stem [18 is located in the end
of tool holder {89. The purpose of openings 111
is to allow removal of the mandrel means. A
sliding member {{4 like sliding member 68 pre-
viously described is provided and the mandrel
and mandrel holder are held therein in g manner
similar to that of Figures 1 and 2.

A movable piercer cross head {15 carries shift-
ing eylinders {16, said shifting cylinder being con-
nected through rods (17 and cross head {18 to
the piercing stem for the purpose of completing
withdrawing of the piercer stem following opera-
tion of the piercer pull back cylinders 12{A. A
clutch 119 is provided for connecting the piercer
stem to the piercer cylinders {28 through the
movable piercer cross head 115.

The mandrel and mandre]l holder may be re-
moved with any suitable apparatus in g manner
similar to that described in the previous modifi-
cations, access being gained thereto through open-
ings i1,

A further modification of the device is seen in
Figures 15 and 16 wherein the main extrusion
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stem operating cylinders 130 are horizontally lo-
cated on either side of the piercer stem 13{. Cyl-
inders 130 are connected in a suitable manner to
operate the movable cross head and tool appara-
tus indicated generally at 132. 'The mandrel
meang comprising mandrel {33 and mandrel hold-
er 134 are insertable in the end of the piercer
stem 13f. When the piercer stem 3§ is with-
drawn by means of the shifting cylinders 135, the
mandrel and mandrel holder will be located over
the mandrel supporting arms 136 of the transfer
mechanism. Said arms 188 are shown in an in-
operative position in Figure 15, but may be moved )
to an operative position at an appropriate time
by operating member 137. The operating mem-
her 137 is connected in any suitable manner to
the mandrel supports 136.

A movable piercer cross head 138, stationary
cylinder cross head 139, piercer cylinders 140, and
clutch arrangement {41 are provided for operat-
ing the device in a manner similar to the previous-
ly described modifications.

When the mandrel holder 134 is supported on
mandrel supports {36, the transfer arm 140A (Fig.
16), which is pivoted at {414, is arranged to be
operated by hydraulic cylinder {42 through a
flexible chain or other connector arrangement
143. Upon operation of the hydraulic cylinder
182, the transfer arm 140A will be rotated to the
dashed line position 144 (Fig. 16) carrying the
mandrel means upwardly where it may be picked
up by a pair of hooks 45. Hooks 145 are mount-
ed on rods 146 carried between rotatable discs 141,
rotatable discs {47 being intermittently rotatable
by shaft §48. In the form just described, the
mandrel rotating and cooling apparatus is lo-
cated over the machine and access can be gained
thereto by meang of the platform 143,

It is apparent that various changes may bhe
made in the details of construction and that var-
ious combinations of the features thereof can be
used without departing from the spirit of the in-
vention except as defined in the appended claims.

‘What is claimed is:

1. In an extrusion press having an extrusion
stem and an operating zone with a die and billet
container, the combination including a mandrel
means, g reciprocable operating stem movable to-
ward and away from said operating zone for mov-
ing said mandrel means, said mandrel means be-
ing movable relative to said extrusion stem and
retractable to the rear thereof away from said
operating zone, connecting means between said
mandrel means and said operating stem, said
connecting means including members tightly fit-
ting but axially engageably and disengageably
movable relative to each other, said mandrel
means ang operating stem being connected ahd
disconnected through said connecting means by
axial movement of said mandrel means and oper-
ating stem relative to each other, and a stripper
within said operating stem fixed in the path of
said mandrel means for contacting the same as
the mandrel means and operating stem are moved
away from said operating zone to cause axial
disconnecting movement of said mandrel means
and operating stem.

2. In an extrusion press having an extrusion
stem and an operating zone with a die and billet
container, the combination including a mandrel
means, a reciprocable operating stem movable
toward and away from said operating zone for
moving said mandrel means, reciprocating means -
connected to said operating stem, said mandrel
means being movable relative to said extrusion
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stem and retractable to the rear thereof away
from said operating zone, connecting means be~
tween. said mandrel means and said operating
stem, said connecting means including members
tightly fitting but axially engageably and disen-
gageably movable relative to each other, said
mandrel means and operating stem being con-
nected and disconnected throtugh said connecting
means by axial movement of said mandrel means
and operating stem relative to each other, a
stripper within said operating stem fixed in the
path of said mandrel means for contacting the
same as the mandrel means and operating stem
are moved away from said operating zone to
cause axial disconnecting movement of said man-
drel means and operating stem, and yieldable
fluid means continuously energized in a direc-
tion to urge said stem and mandrel means away
from said operating zone, said reciprocating
means overcoming said yieldable fluid means as
the operating stem is reciprocated toward the
operating zone, the yieldable means effectuating
initial withdrawal of said operating stem and
mandrel means upon completion of operation of
said reciprocating means.

3. In, an extrusion press having an extrusion
stem and an operating zone with a die and hillet
container, the combination including a mandrel
means, a reciprocable operating stem movable
toward and away from said operating zone for
moving said mandrel means, reciprocating means
connected to said operating stem, said mandrel
means being movable relative to said extrusion
stem and retractable to the rear thereof away
from said operating zone, connecting means be-
tween said mandrel means and said operating
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stem, said connecting means including members
tightly fitting but axially engageably and disen-
gageably movable relative to each other, said
mandrel means. and. operating stem heing con-
nected and disconnected through said connecting
means by axizl movement of said mandrel means
and operating stem relative to each other, &
stripper within said operating stem fixed in the
path of said mandrel means for eontacting the
same as the mandrel means and operating stem
are moved away frem said operating zone te
cause axial disconnecting movement of said man-
drel means and operating stem, and slidable
means connected to yieldable fluid means con-
tinuously energized in a direction to urge said
operating stem and mandrel means away from
said operating zone, said reciproeating means
overcoming said yieldable fluid means as the
operating stem is reciprocated toward the oper-
ating zone, the yieldable means effectuating in-
itial withdrawal of said operating stem and man-
drel means upon release of operating force on
said reciprocating means.
HUGO LORANT.
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