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Guides, through which the mandrels and the
mandrel-bars, respectively, of push benches for
tubes are guided within the region of the bed for
the rack, are already known. Furthermore guides
have already been provided between the sep-
arate gauge plates of the drawing bench, whereas
in the already known desighs guides are not pro-
vided for the section, in which the hollow work
pieces are inserted. This fact implies a con-
siderable danger for the mandrel, in particular
as far as the manufacture of tubes of small di-
ameter is concerned, in which another drawback
is also observed. If it is intended to manufacture
tubes of a small diameter and of great length,
a hollow piece is used, which has a very thick
wall, as compared with the diameter of the hollow
space.

As a consequence thereof the play between the
first gauge dies inclusive of the guide rings in-
serted between them, and the mandrel and man-
drel bar will be very considerable. Thus within
the region of the initial gauge dies the mandrel
will have to bear a very great buckling stress,
which is liable to result in permanent deformation
of the mandrel and its mandrel bar. A consider-
able pressure will be created between the mandrel
and mandrel bar and the gauge dies, which possi-
bly will incur detrimental damages of the sur-
faces of the mandrel and the gauge dies, and
considerable vibration of the mandrel and the
mandrel bar will, moreover, be caused within the
initial gauge dies.

In order to overcome the drawback implied in
the installation hitherto known, it is hereby pro-

posed under the present invention, in addition to

the customary mandrel guides to provide a fur-
ther guide for the mandrel, which has the shape
of a cylindrical sleeve and, longitudinally dis-
placeably within the bed of the drawing bench,

encloses the mandrel and the mandrel bar, re- °

spectively, so as to guide the mandrel and the
mandrel bar, respectively, along the part in which
insertion takes place, and within the region of
the initial gauge dies. In order to attain this
latter end, the guide sleeve varies in diameter
corresponding to the width in the clear of the
initial gauge dies. The arrangement of a guid-
ing sleeve of such a design offers a possibility
of expediting the pushing action caused by the
mandrel, namely by using the sleeve as a pressure
means. For this purpose the movements of the
mandrel and mandrel bar, respectively, and of the
guiding sleeve are, first of all, under the present
invention, coupled with one another, and fur-

thermore the device used as drive for the sleeve °
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is synchronized in such a way with the drive
of the mandrel, that only by the combined forces
of the two driving devices is the piece to be
drawn pushed through the first gauge dies. This
is necessary in order to prevent the pressure
means from operating to push the hollow piece
through the first gauge die alone and without
the aid of the mandrel, and also in order to
prevent the latter from acting independently, be-
cause either alternative would result in disturb-
ances, and in the second case it would, in particu-
lar, not be possible to overcome that drawback,
which is to be prevented, i. e. that the mandrel
perforates the bottom of the hollow work piece.

Figures 1 to 5 of the drawings illustrate two
practical embodiments of the arrangement of the
sleeve. The manner in which the movements and
forces of the mandrel drive and of the device used
as drive of the sleeve are coupled, can be seen in
Figure 6.

As can be seen in Figures 1 and 2, a mandrel
a is -attached to mandrel bar b. The guides ¢
are used for the purpose of bringing about the
guiding effect within the region of the rack bed.
The gauge dies are marked d, whereas the in-
sertion part is marked e. The additional guiding
action under the present invention is performed
by guide sleeve f, which is detachably mounted
on slide ¢. The external diameter of the sleeve
f is adequately stepped in accordance with the
number of dies through which it will have to
pass, whereas -the inner diameter has the size
required for housing the mandrel. The wall of
the sleeve f is cut away at one side for a short
distance adjacent the slide ¢ so that the opening
in the sleeve for the mandrel has the form of a
slot or channel for a portion of its length. The
sleeve f is detachably mounfed in such a way
that it can be changed, if the bench is to be
adjusted for tubes of another size. The slide g
can be shifted by means of the two hydraulic
cylinders h.

In order to provide the necessary guiding effect
for the mandrel and the mandrel bar in the
region between the slide ¢ and the stationary
guides ¢, when the slide ¢ is placed in its ad-
vanced position, displaceable guides i are provided
which by the movement of slide g are shifted
into their position by means of draw bars %k
and I. By stops m which, for instance, are
fixed to the covering ledges of the guide for the
slide g, the guides § are prevented from being
drawn along with the mandrel and mandrel bar,
when in motion.

The action of the guide f for the mandrel bar,
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which can be passed through the first gauge dies,
takes place as follows: The hollow piece n is
placed in the insertion part of the drawing bench,
whereupon the latter is started, and slide g, when
the mandrel enters the hollow piece and pushes
it through the first gauge die, is started in such
a way that guide tube 7 will follow the work
piece n. As soon as work piece n has passed
the first gauge die, the guide tube will enter the
latter and will further follow the work piece,
until it also enters the second gauge die, where
it will stop. As soon as the work piece has been
completely drawn, the mandrel bar is refurned
into its rearward position, and another mandrel
inserted in the drawing bench. The guides on
slide ¢, the displaceable guides i and the first
part of the stationary guides ¢ are for this pui-
pose provided with the customary locking de-
vices. Part o of guiding tube f is of open design
for insertion of the mandrel. Only after the new
mandrel has been inserted, guide tube f is with-
drawn from the gauge die by returning slide g,
and the insertion part e of the drawing bench
made ready to house the following work piece.

An altered design of the guide for the mandrel
bar, which can be passed through the ﬁrst gauge
dies, is shown in Figures 3 to 5.

Guide tube 7 is attached to a slide ¢ Whmh is
considerably shorter than that of the first ex-
ample. A displaceable guide p is, however, ar-
ranged in front of this slide ¢, and serves as a
guide for the guiding tube f. By this guide p
the guiding tube fis prevented from any possible
lateral deflection, when the ‘work bpiece 7 is
pushed by the mandrel through the first gauge
die. By distance rods ¢ guide p is, for instance,
connected with the last one of the displaceable
guides 4. The other displaceable guidss i are, as
in the first example, provided with draw bars
k and I, by which they are drawn into their posi~
tions when guide tube f is inserted in the first
gauge die. The guide i connected with guide p
is drawn into its position by the guide p being
shifted by slide g, guide p engaging the front
of the latter.

In this example the guides i are prevented by
the rods %, 1 and ¢ from carrying out the full
movement of the mandrel and mandrel bar. In
the case of this arrangement the manner of ac-
tion is the same as that of the first example. In
Figure 4 it can furthermore be seen, how the
sleeve f acts to apply pressure in combination
with the mandrel, and thereby expedites the
pushing action. :

In order to bring about the coupling with one
another of the movements and forces of the de-
vice used as a drive for the sleeve f and of the
device driving the mandrel, a device can be pro-
vided, which is diagrammatically shown in
Figure 6.

Shoulder piece r, by which rack s of the draw-
ing bench is connected with mandrel bar b, is
provided with a projection ¢ which engages a
pivotable catch u, which latter: is connected with
the plunger piston of pump cylinder v, so as to
operate the pump piston. By a conduit w the
cylinder » is connected with cylinders &, by which
guide tube f is shifted, which latter acts as a
pressure means. A pressure regulating valve x
is ‘inserted in conduit w. In its position of rest
the plunger piston of the pump cylinder v rests
against adjusting spindle y. By a curved guide
surface 2 catch u is controlled in such a way that
after a certain distance it will be released by the
projection £.
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The manner of action of the device illustrated
in Figure 6 is as follows:

Upon the commencement of a new working
stroke the position of the parts of the drawing
bench is that shown in the illustration. By ad-
justing spindle y, the distance between projection
t and catch % is so adjusted that upon starting
the drawing bench, projection ¢ will engage catch
u# and the frontal surface of the mandrel will
project from the frontal surface of guide tube f
by a distance which is about the same as the
length of the inner aperture of the hollow piece n.
Thereupon the plunger piston of pump cylinder v
is advanced with the same velocity as the push
gear, whereby guide tube f will also be moved
with the same velocity as the push gear, be-
cause the surface of the cross section of the pump
plunger is equal to the aggregate surface of the
pistons of cylinders . When the work piece
touches the gauge die, it will be stopped for a
moment, because regulating valve z is adjusted in
such a manner, that the pressure existing in cyl-
inders h will not be sufficient to push the work
piece through the gauge die. The mandrel alone
will advance further, until it touches the bottom
of the piece to be drawn, when, as from that
moment, the work piece will be pushed through
the gauge die by the action of the mandrel and
that of the guiding tube. The excess of water
supplied by pump cylinder v during this period,
is discharged by valve z. As soon as guide tube f
has reached its farthest point, the entire quan-
tity of water supplied by pump v will be dis-
charged. Soon thereafter catch u will, however,
enter the region of the curved part of the guide
surface 2 and will thus be caused to be released
from the projection t, whereby the pump will be
stopped during the balance of the stroke of the
push gear. Upon withdrawing guide tube f from
the gauge dies, the quantity of water displaced
from cylinders 2 will be fed to the pump. There-
upon such a quantity of water will be supplied to
pump 2, that its plunger piston will rest against
adjusting spindle y.

What I claim is:

1. A guide for the mandrel of push benches
for drawing work pieces into tubes, comprising a
cylindrical sleeve which receives the mandrel and
the mandrel bar respectively of the bench, said
sleeve being arranged on the bed of the push
hench so as to be longitudinally displaceable and
adapted to guide, after having been pushed into
the insertion part and the dies of said bench in
back of the work piece, the mandrel and the man-
drel bar respectively within the insertion part
and within the region of the first dies.

2. In a guide as set forth in claim 1, said sleeve
varying in width according to the inner diameter
of the first dies.

3. In a guide as set forth in claim 1, said sleeve,
for insertion of the mandrel, providing a longi-
tudinal slot extending over a portion of its
length.

4. In a guide as set forth in claim 1, said sleeve
being fixed to a longitudinally displaceable slide,
which is connected to additional, Jongitudinally
displaceable guides for the mandrel bar and man-
drel.

5. In a guide as set forth in claim 1, said sleeve
being fixed to a longitudinally displaceable slide,
which is connected to additional, longitudinally
displaceable guides, some of said guides adapted
to guide the mandrel and the mandrel bar respec-
tively whereas the other part of the guides serves
for the purpose of supporting said sleeve.
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6. In a guide as set forth in claim 1, means
for coupling the movements of the mandrel and
mandrel bar respectively and of said sleeve in
such a way that the sleeve serves as an addi-
tional pressure means in order to expedite the
pushing of the work piece through the first dies.

7. In a guide as set forth in claim 1, driving
means for said sleeve and said mandrel, said driv-
ing means being synchronized in such a way that

the work piece is pushed through the first dies 10

3

only by the combined forces of both driving
means.

8. In s guide as set forth in claim 1, driving
means for said sleeve, and a limiting element
adapted to restrict the forces of said driving
means in such a way that the work piece is pushed
through the first dies only by the combined forces
of the sleeve acting as a pressure means and of
the mandrel.

'HEINRICH HEETKAMP.




