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1,040,644,

Specification of Letters Patent.

Patented Jan. ¥, 1918,

- Application filed December 8, 1910. Serial No. 598,345,

Lo all whom it may concern.: '

Be it known that I, Wmawxp Asrrarcs,
engineer, a subject of the German Emperor,
and  residing at 22 Pempelforterstrasse,
Dusseldort, Kingdom of Prussia;, Germany,
[rve invented new and useful Improvements
in Hydravlic Presses for Making Tubes out
of an Ingot, of which the following is a
specification.

The present invention relates to a hy-
draulic press for making tubes out of an in-
got.  The said press is composed of the fol-
lowing parts. 1. An arrangement by means
of which the mandrel and the ram are ad-

5 vanced for iniroducing the ingot into the

receiver, for perforating the ingot where-
upon the mandrel is avrested, and the ram
alone is advanced. 2. An arrangement by
means of which the working chambers of
the press ave filled with low pressure water
while the press is running idle. 8. A driv-
ing arrangement, by which the no-load re-
sistances of the press are overcome and the
parts moved forward ave returned into their
mitial position. 4. An arrangement by
nweans of which the reeeiver will during the

perforating operation travel together with

%

the displaced and receding material. 5
An arrangement for holding the receiver
while the ingot is being introduced, which
arrangement is adapted to be released by the
main controlling lever. 6. A hydraulic or
mechinical arrangement, by means of which
the receiver can travel during the pressing
operation with the material of the ingot in
the divection of the pressure, but is returned
into initial position on the ram being with-
drawn. 7. Means for reducing the friction
between the mandrel and the material of
the ingot, and also the heating of the man-
drel, consisting of collars on said mandrel
or of lubricating and insulating material
applied to said mandrel. 8. An arvrange-
ment for removing the scale on the surface
of the ingot. 9. An arrangement for cen-
tering the ingot.
introducing the block and the pressing ring.
11. An arrangement for cdoling the man-
drel. 12. An arrangement for cooling the
pressed tube. 13. An arrangement for
severing the tube from 'the remaining ma-
terial. S .

The accompanying drawings exemplify
in Figure 1 the whole arrangement of the
press and the distributing gear, the pipe

10. An arrangement for.

connections in a diagrammatical manner.
For the.purpose of obtaining a more simple
drawing the constructional details of the
several parts have been omitted and all
parts have been shown as if situated within
the same plane. Tig. 1* is a view of papts
shown in Fig. 1 with the valve mechanism

and connections modified to facilitate re-.

turn movement of -the operating parts of
the apparatus. Fig, 2 is 2 detail of the
confrolling gear, shown in another working
position. Figs. 3 and 4 illustrate a con-
trolling member of Fig. 1 on an enlarged
scale 1n section and in two working posi-
tions. Figs”5 and 6 represent in tivo views
an Ingot, which is to be perforated and then
pressed into the shape of a tube. Fig. 7
shows the ingot in the feed mechanism.
Figs. 8 to 11 illustrate the arrangement for
introducing the ingot and the pressing ring,
partly in different views, partly “in section
and in two different working positions.

Fig. 12 is a front view of the pressing ring.

Fig. 13 is the arrangement for removing
the scale from the surface of the ingot. In
Figs. 14 to 16 the arrangement for cooling
the mandrel is shown in several modifica-
tions. Fig. 14 also shows the lubricant or
heat insulating medium applied to the man-
drel.  Figs. 17 to 19 show the mandrel with
its cap attached to it and with a collar in
three different modifications partly in view
and partly in section.. Fig. 20 illustrates
the means of cooling the tube on its inside
and its outside. Fig, 21 shows the arrange-
ment on the mandrel for severing the tube
from the remaining material, ‘

T'he construction of the press according to
Ligs. 1 to 4 and its operation~In Fig. 1,
22 1s the cylinder of the press, behind which
follow the feeding cylinder 28 ‘and the re-
turn cylinder 24." Into the latter two cylin-
ders, which may be concentrically arranged
within each other, project the two plungers
25 and 26, of which the former is open to-
ward the interior of the c¢ylinder, the latter
on the contrary being closed and serving
simultaneously 1n its inside as a cylinder for
a_stationary bored plunger 27. The two
plungers 25 and 26 are coupled by means of

‘a_cross-piece 28, to which the two -auxiliary

pistons 29 are coupled by means of rods 39.
These pistons 29 work in the auxiliary cyl-
inders 81. At their ends prejecting from
the cylinders the pistons 29 are coupled by
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- means of rods 32 with a cross-piece 33, which

carries the plunger 84 moving in the cylin-
der 92. 53 1s the ram coupled to cross-piece
23 and 86 is the mandrel displaceable in

said ram, which mandrel is coupled at one-

end with the cross-piece 37 with rods 38 for
limiting the stroke. This cross-piece is con-
structed to abat witli g piston or plunger 39.
f course the part of the plunger 34 pro-
jeeting beyond the cylinder 22 must be re-
cessed or slotted, so as to allow sufficient
room for the cross-piece 87, The piston 39
may work either in a special cylinder ar-
ranged ithin the hollow piston 34, or the
cavity 4u of the piston 34 may serve directly
as cylinder for the piston 39. This arrange-
ment is illustrated in Fig. 1. The rods 38
for limiting the stroke are fitted with ad-
justable abutments 41, which abut against
fixed sbutments 42 which may be secured to
the cylinder 22. 43 is the ingot, 44 is the
receiver, 45 is the holder of the same, 46 is
the die-holder, 47 is a preferably bifurcafed
slide, which is also shown in Figs. 8, 9, 16
and 20 and which serves to hold the die-
helder. In the receiver holder pressure-

.chambers 48 ave provided, in which work

the plungers 49 bearing against the receiver.
These plungers may, if desivable, also be
coupled by means of the rods 50 and 52,
shown by dotted lines, and & cross-piece 51
to the cross-piece 33, if a hydraulic opera-
tion of the receiver is dispensed with. In
the receiver holder 45 catch-bolts 53 may be
provided as shown in the drawing, which
catch-bolts engage in the receiver 44 and
are coupled with each other by lever 55 rock-
ing around 54 and {o the main control by
mesns of rod gear 56, 57. The pressure cyl-
inder 22 communicates with the feeding cyl-
inder 23 by means of a regulable opening 586,
59 is the distributing mechanism
pressure cylinder, and is shown in Figs. 3
and 4 on an enlarged scale. 60 is the
tributing mechapism for the auxili
inders 81, 61 is the centralized distc
arrangement, 62 the distributing mechan

Tia
(115~

for the pressure chambers 48, and 63 is the’

pressure waler accumulator. 64 and 65 are
telescoping tubes, of which the former com-
municates at the ¢ne end with the pressure
cylinder 22, at the other end with the pres-
surs water pipe, the iatter communicating
with the cavity 40 in the press plunger. 60
is & non-return velve, which opens toward
the waste water pipe §7 and will allow of the
feeding water, gradually becoming super-
fuous, escaping.

The operation of the press is as follows:

- . . R
Whea the wain controlling lever 68 is moved-
into the position IIT, the valve 5 will be par-’

tially opened and valve b is partially closed.
Valves ¢ and ¢ are, however, not yet opened
and valves 4 and f are not yet closed, the
controlling rods of sai?l valves being gradu-
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ated in ler gth to produce the stated results,
as well as other sequence of movements in
the valves a, b, ¢, d, ¢ and J, as hereinafter
deseribed. By way of the open valve a the
return cylinder 24 is put into communica-
tion through pipe 69 with the saste water
passage T0. - The distributing piston 71 re-
mains in the position shown in Fig. 1 while
the two distributing pistons 72 and 73, which
telescope in each other, assume the positions
shown in Fig. 3, as the cavity 74 of the dis-
tributing eylinder 75 communicates by way
of pipe 74 (Fig. 1) and the valve f with the
waste water passage 70. Tor a better eluci-
dation the distributing gear according to
Figs. 8 and 4 shall be here briefly described
although it is on an already known princi-
ple. The distributing piston 73 moves on
the one hand in the distributing cylinder 75,
on the other hand in the distributing piston
72, which at the same time closes and opens
the opening 58 and thereby opens or inter-
rupls the communication between the pres-
sure cylinder 22 and the feeding eylinder 23.
The distributing cylinder 75 communicates
permanenily with the pressure pipe 79 and
by way of the same with the accumulator 63
and in consequence of the pressure chamber
80, the passage 81 and the bore 82 in the dis-
tributing piston 73 the pressure water will
always act in thes cavity 83 of the distrib-
ubing piston 72 and tend to keep the two
pistons apart, besides alming to move both
pistons to the right. When, however, pres-
sure water is introduced into the pressure
chamber 74, it will first move both pistons to

left and as soon as the piston 72 strikes
with its abutment 77 against 787 the piston

73 will be 'displaced in 72 according to Fig. .

4, g0 that the pressure water can pass from
cavity 83 by way of the recess 84 and the
passage 83/8G into the pressure cylinder.
As, however, as hereinbefore stated, the two
distributing pistons 72 and 73 are in their
right hand position and the cavity 87 of the

doad eylinder 26 permanently communi-

- gates by way of the borved plunger 27 and

pipe 88 with the accumulator, and is there-
fore permanently under pressure, the plun-
ger, however, is fixed, the parts 25, 26, 28, 30,
29, 32, 83, 35 and 34 will move to the right.
If the communication between the cylinder
64 and the pressure cylinder 22 is interrupt-
ad by means of a shut-off mechanisin pro-
vided 8% 89 and the shut-off mechanism 91
provided in the pipe 90'is opened, the cavity

40-will be under pressure, as the pipe 90 will

be in communication with the accumulator
by way of the pipe 58 and the piston will be
forced oulward. so that also the parts 39, 37,
36, 38 and 41 will have to participate in the
hereinbefore rmenfioned movement .to the
right. By such movement to the right the
ingot 43 18 pushed into the receiver 44. If
then the main control lever 68 is moved into
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"the pbsition IV, valve ¢ is further opened,

valve b further closed, valve ¢ will remain

closed, valve f still opened, however, valve ¢
1s opened, and valve & is closed, and now -

pressure water can pass from the accumula-
tor through pipe 92, the opened valve ¢, the
passage 93, through the cavity over valve d
which communicates with pipe 94 and
through the latter into the pressure chamber
95 over the distributing piston 71, which
pressure water moves the distributing piston
mto the position shown in Fig. 2, so that
now the pressure water can pass from the
pipe 79 into the passage 96 leading to- the
auxiliary eylinders 31

will now be moved with greater force to the
right whereby the perforation of the ingot
43 introduced into the recaiver is simultane-
ously effected. ‘During this operation the
receiver can fravel with the material dis-

placed by such perforation and moving to-

the left. The abutment 41 must be so ad-
justed that they abut against 42 when the
perforation is completed. »

After the perforation has been completed,
the:control lever 68 is moved into the posi-
tion V. Now the valves ¢ and ¢ remain
open and the valves ) and @ remain closed.
At such position of the control lever the
valve ¢ is furthermore opened and valve !
is closed. At the sime time the rod 97 cou-
pling all six valves can catry along the rod
57 by means of the dog 98 provided on rod
97 and engaging with ample play with a
grip 99 or the like on rod 57, so that the
catch-bolts 53 ave withdrawn and release the
receiver 44. The pressure water can now
pass from the accumulater through pipe 92
and. the opened valve ¢ by way of the pas-
sage 100 into the cavity above valve / and
thence through pipe 76 into the cylinder 74,
Ilig, 4, so that both distributing pistons 72,
position shown in
this figure, The opening 58 is closed and
pressure water is introduced in the herein-
before described manner through passage
86 into the pressure cylinder 22, 56 that the
-pressing operation can be carried out. The
pressure water will thus act during the
pressing operation in the cylinders 992, 31
and in {he eylinder cavity 87. As, however,
after completion of tlie perforation the

~abutments. 41 bear against the fixed abut-

ments 42, the perforating ram or mandrel
36 cannot participate during the pressing
operation in the advance of the ram 35 so
that the piston 89 will be displaced in’ the
‘pressure chamber 40. The pressure water
~<an thevewith be forced through the tele-
scoping tube 65 and pipe 90 into pipe 88
and thence into the accumulator: At the
same time as soon as the pressure operation
is commenced the receiver will he carried to
the right, either by the frietion between the

and act on the pistons |
29. Al the hereinbefore mentioned parts

the controlling lever 106 '
ing of valve g and lowering of valve 7 from

8

receiver and the ingot 43 or by the shoulder
101 of the ram or by both, so that a move-
ment between ingot and receiver is not pro-
duced or reduced respectively, and power is
saved.  The plungers 49 provided in the

receiver holder will therewith move to the .

right. The pressure chambers 48 can per-
manently communicate through pipes 102
and 105. with the accumulator, or they may
also be separately controlled by a special
controlling gear 62 by way of a shut-off
mechanism 103. ' .

When the pressing operation is completed
the return motion is commenced. Tor this
purpose the control lever 68 is moved into

the position I, so that the valves a, ¢, ¢, as- -

sume their closed position the valves byod, f
their opened position exactly as shown in
Fig. 1. In consequence thereof the chamber
95 of the distributing gear 60 is put into
communication by way of pipe 94 and the
open valve d, and the chamber 74 of the dis-
tributing gear 59 shown in Figs. 8 and 4
by way of pipe 76 and the open valve f
with the waste water passage 70, so that the
distributing mechanism 71 may be returned
either manually or by a special mechanical
device, for example, through the medium of
a hand lever 155 or a dviving pisten 156,
connected with'the controlling piston 71 and
standing under constant accumulator pres-
sure through the conduit 79 into the ‘posi-
tion shown in Fig. 1" and the distributing
mechanisms 72, 78 return in the hereinbe.
fore deseribed manner from the- position
according to Fig. 4 into the position accord-
ing to Fig. 3. In consequence thereof the
auxiliary cylinders 81 and the pressure cyl-
inder 22 ‘are again put into communica-
tion with ‘the feeding cylinder 23." At the
same time pressure wafer will enter from
the accumulator. 63 by way of pipe 92, the
open valve b, the passage 104 and the pipe
69 into the cylinder 24, so that all parts ex-
cept the mandrel 36 with its cross-piece and
rods 38 are-moved to the left. The mandrel
is merely retained by
ing in 40. Only after the cross-piece 33
abuts against cross-piece 87, the mandrel
will be carried along and ‘relurned into
the position according to Fig. 1. If the
chambers 48 of the receiver holder 45 ave
permanently under pressure, the plungers 49
will simultaneously move the receiver into
its left hand position. - This may also be
obtained by employing, as hereinbefore
stated, a separate distributing mechanism 62,
by connecting pipes 102 and 105, as shown
by dotted lines'in Fig. 1, with the distribut-
ing gear and so adjusting the
anism, that 102 is closed after 105. On the
return into chambers 48 pressure water may
be conducted by a downward movement of

shut-off mech- -

the consequent " ft-
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~ movement of the receiver to the left is ob-
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tained. But the pipe 102 may also be con-
nected by a pipe 107 with pipe 69, and a
shut-off mechanism 108 be arranged in the
said pipe 107, so that, when said shut-off
mechanism 108 is opened during the per-
forating and pressing processes the pressure
chambers 48 will communicate by way of
pipes 107 and 69 and the valve @ with the
waste water passage 70, but be provided
during the return motion with pressure
water by way of valve b and the same pipes,
so that the receiver is returned into its in-
itial position. The réceiver may, however,
be returned into its left hand position by

“purely mechanical means ‘only, namely by

replacing the plungers 49 say. by means of
rods or bolts and coupling them by means of
rods 50, 52 with the cross-piece 33. For
facilitating the return motion a distributing
mechanism may be also provided in- pipe 88,
for the purpose of allowing the pressure
water to eseape from chamber 87 during the
veturn stroke. For this purpose, the control-
ler 61 must be constructed as represented in
Tig. 1* and the conduit 88 need only lead to
the valve 157, while from the valve 158; a con-
duit 88* branches off to the stationary per-
forated piston which projects into the pres-
sure chamber 87. In the position T of the
lever 68, water passes from the cylinder
space 87, through the conduit 88* and the
open valve 138, into the outlet channel 70
and escapes. By the opposite movement of
the lever 68, the valve 158 will be closed,
and the valve 157 raised, and the water car
now enter from the accumulator 63 through
the valve 137, the channel 159 and through
the conduit §8* into the cylinder space 87.
In other respeets, the operation remains the
same as described with reference to Fig. 1.

. If the press is to be stopped by some means,

50

55

“will be subject to a rapid wear.

60

the control lever 68 is moved into the posi-
tion IT, so that valve b is closed and pres-
sure water can no more enter into the re-
turn cylinder 24.

The tube is formed In the pressing opera-
tion by the mandrel having a smaller diame-
{er than the hole in the die or being provided
with a point and partly projecting into the
latter, so that an annular space is formed
through which the material pressed out must
pass. In consequence thereof the end of the
mandrel projecting inte the hole of the die
For bring-
ing always fresh parts of the mandrel into
contact with the flowing material the abut-
ments 41 may be set so fav to the left, that

after the perforation the mandrel is ad-

vanced, being either carried along by the

flowinig material or positively moved in cor-

respondence with the pressure in the pres-.

sure cylinder 22.  For thispurpose the shut-
off mechunism 89 must be opened in the lat-

1,048,641

ter. instance. In consequence thereof the
pressure water acting in the pressure cylin-
der during the pressing operation is con-
ducted by way of the telescoping tubes 64,
65 into the pressure chamber of the pressure
piston and it will gradually displace the pis-
ton of the mandrel 39 and therewith also the
mandrek

Protecting the mandrel against too rapid
wear and heating—The mandrel may be

covered according to Fig. 14 on its surface’

with a coating 109 which will have on the
one hand a lubricating; and on the other a
heat insulating effect; such coating may con-
sist of graphite or any other suitable ma-
terial. 'Thin tubes may also be made of such
material and be pushed over the mandrel.
Of course it is then necessary to fit the front

end of the mandrel with a cap 110, as shown

in Figs. 11 and 14, 15 and 17 to 19. In
consequence of this cap the hole in the ingot
will become somewhat larger, so that the
mandrel can enter the same with some play
and the protective coating will not be
scraped off. In making so called compound
tubes, the material of which the interior wall
of the tubes is to be composed may be ar-
ranged in form of a tubular body around
the mandrel in a manner similar to the in-
sulating tube 109. This material will have
only partly an insulating effect but grad-
ually emerge together with the other mate-
vial of the ingot through the die and there-
by produce the tube. “The mandrel cap 110
may also be made of 2 pointed shape as
shown in Fig. 19, so that'it will more easily

enter into the material; the mandrel may .

furthermore be provided with a solid collar
111 according to Fig. 17, so that the ma-
terial is forced to pass over this collar’and
will therefore not attack the end of the
mandrel so much, or the mandrel may be
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stepped off at its front end several times as

shown in Figs. 18 and 19 and be provided
with collar rings 112 fitted on said steps.
Both the cap and the collars will be forced
out in pressing out the ingot 43. They
should, however, not have a larger diameter
than the hole in the die. Also the collar
ring fitted on separately will leave after
completion of the perforation a freerspace
118 between ingot and mandrel, so that the
mandrel is protected against being overheat-
ed, and the material of the ingot against be-
ing too greatly eooled.

Remaual of-the scales on the surface of the
ingot—TFor this purpose the die with its
holder 46 is given according to Fig. 13 a

smaller diameter than the inside diameter

of the receiver 44. Care must, however, be
taken that the die holder moves absolulely
conecentrically in the receiver so that a very
small annular space is left between these two
parts. The die holder may a'so be provided

awith several guide webs, with wwhich it is
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guided in-the receiver. For greater sim-
plicity of the drawing these webs are, how-
ever, not shown in Fig. 13. In pressing out
the ingot material 48 there will not only be
formed: a tube 114, but simultaneously the
skin of the ingot 48 will be forced out
- through the annular space between the die

(=]

holder and the receiver, in other words a-

second thin tube 115 will be formed over the
die holder wbhich tube will consist of scale
only. This i a very important feature as
1t prevents the impurities created on the sur-
face of the ingot during forging from enter-

10

ing into the flesh of the tube 114, If the

die. holder 46 is provided with webs and
therewith concentrically guided vwithin the
receiver, these webs will simultaneously slit
the skin of scale 115, so that the laiter may
be easily removed.

Uentering. the ingot—For centering the
ingot it may be provided according to Higs.
5 or 6 with several webs 116 on ifs surface
arranged in an axial, helicoidal or other di-
rection. which webs will be slightly flattened
on the block being introduced and will not
render the introduction in any way more
difficult, but will insure the concentrical po-
sition of the ingot. If namely the ingot is
made to exactly fit into the receiver, its
introduction is difficult or requires a con-
sicerable amount of power. If on the con-
trary, the ingot is made of a somowhat
smaller -diameter, it will not ft concen-
trically into the receiver and in consequence
thereof be eccentrically perforated. When
the ingot is provided with gnide webs accord-
ing to Figs. 5 and 6, its intreduction requires
no particular amount of power and it will
remain in a concentrical position during its
perforation, ) .

Arvangement for introducing the ingot
and the pressing ring —This arrangement is

. shown in Figs. 8 to 11. For infroducing
-the ingot a ctadle 122 is employed which
may be carried on a lever-arm 117 pivoted

15

a0

o

fige)

£0

arm 117 being connected by means of 2
link-rod with a pressure device 119. In the

latter a pressure medimm or a spring 120

56 Inay be provided, which actuates the piston

121 secured to the rod 118, whereby lever:<k

arm 117 is kept pressed upward. The free
end of this arm carries a cradle or gutter
122 which will receive the ingot and held
it coaxially with the press in front of the re-
ceiver. The lever-arm 117 has a horizontal
slide way 123 and an inclined slide way 194,
The cross-piece 33 is provided wwith a slip-
per, but pr by a roller 123, which trav-
stide-ways of the lever arm.
When the ram and the mandrel are ad-
vanced, the roller 125 will first travel along
the horizontal slideway 128 wn#il the man-

pushed the ingot 43 from the cradle
into the receiver 44, When this is effecied

68

to the frame of the press, the said lever-.

L3

and the ram 85 approaches, the cradle, the
roller 125 reaches the slide way 124 in-
clined in an upward direction, whereby the
lever arm 117 is forced down. leaving the
way clear for the ram. In such presses
preferably a pressing ring 126 is employed
arranged in front of the pressing ram.
Such ring is shown in front view and on an
enlarged scale in Fig. 19, If the mandrel
is fitted with a cap according to Figs. 14,15
and <17 to 19, the pressing ring must be
previously -slipped over. the mandrel and
then only the cap is fitted. For allowing of
using this ring for supporting and centering
the mandrel both while perforating the in-
got and particularly in making tubes of a
comparatively small .inside diameter, when

‘the mandrel will have to be very thin, it is

advisable to introduce the ring into the re-
ceiver already beforehand and not only by
means of the ram. For allowing of doing
this automatically, the ram may be fitted
as exemplified in Figs. 8 and 9 and the Fig,
11 on an enlarged scale, with two lateral
arms 128 pivoted at 197, which may be
coupled at their ends by a evoss-piece and

are fitted with two other pivoted arms 130.

For obtaining a greater safety also these
may be coupled by a cross-piece 131. To
each arm 1928 is coupled a connecting rod
132 and these are connected by means of le-
ver arms.133 to a shaft 134 journaled in the
cross-piece 83, on which shaft is fitted 2
double armed lever 135. On the cross-piece
a get-off bar 186 may be arvanged, which is
situated with its part 137 projecting down-
ward within the range of travel of lever 185,
When the ram is in the position shown in
Fig. 9, the whole system of levers 128 and
130 moves into the position shown and bears
against the ring 126. When the ram and
mandrel are advanced also the lever-arms
128 and 130 will be simultaneously moved

| ferward and push the ring close behind the

ingot 43, After the ring has been intro-
duced into the ring in the receiver, the
donble armed lever 135 will strike against a
projection of the bar 137 and is turned to
the left, so that the whole system of levers
is raised and is moved info the position
hown in Fig. 8. It consequently will no
nore be in the way of the further advance
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of the mandrel and the ram.. When ram- -

and mandrel return, the gravity of the lev-
ers 132 will come into effect and veturn the
lever-arms 128 and 130 into the position
shown in Fig. 9. This arrangement may,
however, also be manually operated. With
the object of facilitating the transfer of the
ingots into the cradle 122, the furnace 138,
in. which they are heated may be arranged
close to the press and an inclined Tace-way
132 be provided leading from the furnace to
the cradle. The cradle may also be fitted
with a strap 140, according fo Fig. 7, which
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will sérve to hold the mgot and preve nt i't

'from falling off in co msequence of a possi-

ble carelessness of the operators or from
moving out of its concentrical position,
Cooling the mandvel and the tubeIf
contrary to Fig. 1 the mandvel is not dis-
placeable in the e, and IS mads in
plece with or is r}oldlv fitted into the

Tam,

the coohno' of the mandrel may be effected
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_c*‘lei'é:mg tube 111

, teet ﬂ against oxidization.

by providing it with a bore 141, according
to Fig. 14, which bore does rot reach qmtﬁ
up to the fr ont end of the said mandrel. In
this bore a pipe 142 is inserted, which is
secured according to Wig. 14 af its left hand
end in a passage 143, “to which a flexible
hose 144 is connected. The cooling’ water
or any other suitable cooling medinm eutar
through the latter, passes through the pa
sage 14‘3 and pipe 147 into the bﬂre 141 'm<.
is discharged through passage 145 and a
flexible hose ‘ot a pipe 1486,
may, however, be bored according to Figs.
15,16, 20 a lmest up to its end and passages
and pipes 144 and 146 may be branched off
from the left hand end of swid bore 141,
through the forraer of which the cooling
water is supplied, which will be :zamﬂ dis-
charged through the latter. The front end
of the mandrel may be provided with fine
squirting passages 147, which fept
closers bx, the cap 110 while the !ngm is he-
ing pﬂriomtec- so that the water cannoi
emerge ab the front end of the mfmdres
When the perforation has been (O‘nplete
and the pi’essn\ﬂ“ of the tube commence
the cap will be carried away, as aireqdv
stated, by the material emerging from the
die and th@ passages 147 are iherpb” spened
go that the water can omerge accore ding to
¥ig. 20 into the interior of the tube 114
and cool the inside of the snme, In order o
prevent too high pressures being produced
by e‘/a}mmimn in the mandrel, “the dis-
charge pipe 146 may never mﬂicc be left
open and all sarplus water will flow off
through it. The tube may also be ¢ mnf‘d on
its outside by the vear extens ion 148 of the
die holder 46 bmngf provided it }‘; squirting
passages 149 and encircling L!
tributing chamber 150, whicl
with water throngh a pipe 151, I his 'Wa.tex'
will be *hereb v spraved on the onts
By cooling ’»e faibe
on its inside.and its oufside it is also pro-
T4 the mandrel
cap is made as shown in Tig. 16, and if
the mandrel is bored to its v‘lmk ]enﬂth ac-

ave

.,4
e
)

cording to Figs. 15 and 20, of course no
cooling water shonld he “sent’ throngh
during the 'pm{ovmnﬂ operation as else

‘no HTTHOCOS-
THthe

shown

the material of the m
sarily cooled during i
mandrel is d hph(‘k“uﬂo
in Tig. 1, the Jupmu and s _
144 and 146 must naburally be branched of

tion.

The mandrel.
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at the rear end of the mandrel. They may
then alsc be arvanged in the cross- pioge 3
Ayran jf’/ib(ﬂ%é for severing the tibe ,}07
the remaining matericl—Yor the purpese
of utilizing the mandrel for severing the
finished tube from the remaining mm‘emzn
44° the mandrel is, according to i
made from the point which approaches
hole in the die, when the tube is dliﬂ("
finished, that is to say from pomt 362 of
siich a thmkne%. that its diameter is equal
to the oufer diameter of the Lube. V‘]heﬁ
the tube is finished this shoulder wiﬂ meetl
with the edge of the hole in the die, sever
by a shearing action the tube from the Lni—
ing and push it fully through the die. At
this moment the mandrel may be given an
increased advancing movement by opening
the distributing mechanism 89 and by open-
ing the distributs ng mechanism 91, Whe reby
this shearing action is quickly effected.

T claim:

1. Ina m/dmu - press for pressing tubes
out of ingots; an mont receiver, means for
v)ruqenhno fm ngot mto poqhon conxially
with the rec eiver, means for introducing 11
ingot from said presenting means inlo the
receiver, means for holdm;x the ingot con-
centrieaily within the receiver, means for

T4

el
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80

me“fa ating the ingot while in ﬂm recely
ing:(:»t

and means for nres@mgr the perforated
into-the form of a tube.

2. In a hydraulic press for pressin
out of ingots; an ingot receiver, a ¢ ;
constructed to hold the ingot and wmovabls
to and from a position which presents
ingot Loaxmhy with the receiver, mean
introducing the moot from said presenting
means inte the receiver, means for holdi
the ingot mncentumllv within the recelv
and means for perforating the ingot x
in the receiver.

3. In a hydranlic press f
out of ingots; an ingot remwcr
constructed fo hold “he ingot an
to and from a pesitien which pr
ingot coaxially wxih the receiver,
introducing the ingot from said p
menng into the receiver, means { I
the ingot concentrically within the reuei‘ e,
and means for perforating the jnget while
in the recelver, ‘said cradle being }')TO"ldL
with mesns for moving it to ,md from it
oeh\'mmw poutmn comprising a mou
for the cradle having means normally mov-
ing it in one direction and means carried by
the Press ram mmarhnrr movement {o sm'?
cm(de mounting 1n the other direction

4, A hy@ aulic press for pe"foratm;; in-
gots and pressing the same into the shape
of u tube. <0'ﬂprmmr a veo mvor meam o
prmeninW the ingot coaxially with the
ceiver, a mandrel adapted to introd n‘m\
got info the receiver, a detachable eol
d mwendrel, said mandrel havi

vien

o

for me%ma tuhes
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shoulder against which said collar besys;
the collar being constructed to guide the

mandrel and to enlarge the perforation and

thereby produce a corresponding clearness
between the mandrel and the ingot. .

5. A hydraulic press for perforating in-
gots and pressing the same into the shape
of tubes, comprising a receiver for the in-
got, a mandrel adapted to perforate the
ingot 'in the receiver, constructed with a
plurality of shounlders, and detachable col-

lars mounted on the mandrel, bearing

against the respective shoulders thereof and
constructed to guide the mandrel and widen

the perforation, and thereby produce acor- |
responding clearance between the mandrel

and the ingot. o
6. A hydranlic. press for. perforating . in-

“gots and pressing them into the shape of a

tube, comprising a receiver for the ingot
and & mandrel for'perforating the ingot in

‘the receiver; said receiver being displace-

able relatively to the mandrel and in the
directisn opposite to the perforating move-
ment of the mandrel and medns being pro-
vided to cause said displacement of the re-

‘ceiver, with the receding material displaced

by the mandrel, during the perforating op:
eration and thereby reducing friction be-
tween the ingot and the receiver.

7. A hydraulic press for perforating in-
gots and pressing them into the shape of &

tube, comprising a receiver for the ingot
and 2 mandrel for perforating the ingot in

the receivey; soid receiver being displace-
able velatively to the mandrel and in the di-
recticn opposite to the perforating move-
ment of the mandrel and means being pro-

vided to cause said displacement of the re-
celyer, with the receding material displaced .

by the gnandrel, during the perforating op-
eration and means displacing the receiver in
the opposite direction with the material dis-
placed & '
by redueis

> friction between the ingot and

2

- the receiver.

bb

8. A hydraulic press for perforating in-
gots and pressing them into the shape of a

. tube, comprising a veceiver for the ingot
59

and a mandrel for perforating the ingot in
the receiver; said. receiver being displace-

-able relatively to the mandrel and in the

direction opposite to the perforating move-
ment of the mandrel and means being pro-

vided to cause said displacement of the re-’

ceiver, with the receding material displaced
by the mandrel, during the perforating op-
eration and means displacing the receiver

~in'the opposite direction with the material

. supporting plangers.

a8

displaced during the pressing operation,

thereby reducing friction bétween the ingot
and the receiver; said receiver displacing
means comprising hydraulically operated

9. .A hydraulic press for perfomting in-

{ue pressing operation, there-.

gots and pressing them into the shape of
a tube, comprising a receiver for the ingot
and a mandrel for perforating the ingot in
the receiver; sad receiver beirg displace-
able relatively to the mandrel «ud in the
direction opposite to the perforating move-
ment of the mandrel and means being pro-
vided to cause said displacément of the re-

ceiver, with the receding material displaced

by the mandrel, during the perforating op-
eration and means displacing the receiver in
the opposite direction with the material dis-
placed during the pressing operation, there-
by reducing friction between the ingot and
the receiver; said receiver displacing means

comprising hydraulically operated support-
ing plungers adapted to return the receives .
into its initial position after the material of

the ingot has been pressed out.

10. A hydraulic -press for perforating in-
gots-and pressing them into the shape of a
tube, comprising a receiver for the ingot
and & mandrel for perforating the ingot in
the receiver; said receiver being displace-
able relatively to the mandrel and in the di-
rection opposite to the perforating move-
ment of the mandrel and means being pro-
wided to cause said displacement of the re-
ceiver, with the receding material displaced
by the mandrel, during the perforating op-.

gration and means displacing the receiver in -

the opposite direction.with the material dis-
placed during the pressing operation, there-
by reducing friction between the ingot and
the receiver; said receiver displacing means

comprising hydraulically operated support-

ing plungers and a system of levers threugh
which said hydraulically operated plungers
return the receiver into its initial position
after the' material of the ingot has been
pressed out. :

11. A hydraulic - press for perforating
ingots and pressing them into the shape of
tubes, comprising a receiver for the ingot,
a mandrel adapted to introduce the ingot
into the receiver and means for displacing
the receiver relatively to and in the direc-
tion opposite to the movement - of the man-
drel, whereby the receiver moves with the
displaced material; said. receiver being pro-
vided with veleasable locking devices to re-
sist displacement of the receiver during the
introduction of the ingot. o

12. A hydraulic press for perforating
ingots and pressing them into the shape of
tubes, comprising a receiver for the ingot,
a mandrel adapted to introduce the ingot
into the receiver and means for displacing
the receiver relatively to and in the direc-
tion opposite to the movement of the man-
drel, whereby the receiver moves with the
displaced material; said receiver being pro-
vided with .releasable locking devices to
resist: displacement of the receiver during
the introduction of the ingot, and means su-
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tomatically releasing said locking devices:
at the commencement of the pressing opera-

tion.

13, A hydraulic press for perforating’

ingots and pressing them into the shape of

.a tube, comprising -a receiver for the ingot

and a mandrel for perforating the ingot in
the receiver; said receiver being displace-
able relatively to the mandrel and in the
direction opposite to the perforating move-

‘ment of the mandvel and means being pro-
vided to cause said displacement of the re-.

ceiver, with the receding material displaced
by the mandrel, during the perforating
operation and means displacing the receiver
in the opposite direction with the material
displaced during the pressing operation,
thereby reducing friction between the ingot
and the receiver, said mandrel having s
shoulder which engages the receiver tfo
asgist its movement with the displaced ma-
terial during the pressing operation.

14. A hydraulic press for shaping ingots,
comprising a receiver, and a die operating
in the receiver to shape the ingots; said die
and receiver being constructed to leave an
annular space bhetween them for the escape

“of slag and impurities on the surface. of the

ingot, whereby the shaped ingot is left free
fromn such impurities; there being ra
guiding webs for the die in the receiv

adapted to slit the slag and skin passing |

through the annular space.

15. A hydrauli¢ press for perforating
ingots, comprising a receiver for the ingot
and a mandrel codperating to perforate the
ingot in the receiver; sald mandrel bsing
constructed hollow and provided with means
for admitting and discharging a medium

for cooling the mandrel during its work,.

said mandrel being constructed with spray
passages at its front end and provided with
a cap fitting the mandrel to close said open-
ings during tlie perforating operation, but
removable to permit escape of the cooling

medium during the movement of the man-

drel in the opposite direction.
16. A hydraulic press for perforating
ingots and thereafter pressing them into the

shape of a tube, comprising a receiver for
the ingot, a mandrel adapted to perforate

the ingot in the receiver and a die operating
in the receiver to impart the exterior form
to the tube by a stroke in the opposite di-
rection to the working stroke of the man-
drel; said mandrel being constructed to de-
liver a cooling medinm to the bore which 1t
creates and means being provided te supply
coaling mediom to the mandrel; said sup-
plying means being effective only after the
mandrel has completed the perforation.

17. A hydraulic press for perforating
ingnts, comprising a receiver for the ingot,
a mandrel adapted to operate upen the ingol
in the receiver, constructed hollow to recsive

© 3,040,841

a- cooling medium, and a combined lubrica-
tion and heat insulation covering on said
mandrel to protect the mandrel against ex-
cessive heating and modify the cooling effect

of the mandrel upon the bore in the ingot.

18. A hydraulic press for perforating
ingots, comprising a receiver for the ingot,
s mandrel adapted to operate upon the ingot
in the receiver, constructed hollow to re-
céive a cooling medium, and” a combined
lubrication and heat insulation covering on
said mandrel to protect the mandrel against
excessive heating and modify the cooling
effect of the mandrel upon 1ae bore in the
ingot, said covering being constructed in
the form of a tube passing over the mandrel.

19. A hydraulic press for - perforaiing
ingots, comprising a recsiver for the ingot,
2 mandrel adapted to operate upon the
ingot in the receiver, constructed hollow to
receive a cooling mediuny, and a combined
lubrication and %eat insulation covering on

said mandrel to protect the mandrel against

excessive heating and modify the cooling
effect of the mandrel upon the bore in the
ingot, said covering being constructed in the
form of a tube passing over the mandrel
and being constructed to fit the bore formed
by the mandrel, and form with the per-
forated ingot, a compound structure.

20. A hydraulic press for perforating
ingots and pressing them into the form of
& tube; comprising a receiver for the ingot,
2 mandrel for perforating the ingot, a die

- for shaping the exterior of the ingot, and =

ram for operating said mandrel and die;

‘said ram being provided with a hydraulic

press through which-it imparts thrust teo
the mandrel and which releases the mandrel
after completion of the perforating stroke
and during the working strole of the die.

21, A hydraulic press for perferating in-
gots and pressing them into the form of a
tube, comprising a receiver for the ingot, 2
mandrel for perforating the ingot, a die for
shaping the exterior of the ingot, and a ram
for operating said maiidrvel and die; said
ram being provided with a hydraulic press
through which it imparts thrust to the man-
drel and which releases the mandiel after
espmpletion of the perforating strokes and
during the working stroke of the die, ad-
justable abutments being provided for saidl
mandrel to avrest the latter after completion
of its perforating stroke.

22. A hydraulic press for perforating in-
gots and pressing them into the form of a
tube, comnprising a receiver for the ingot, a
mandrel for perforating the ingot, a die for
shaping the esterior of the ingot, and a ram
for operating said mandrel and die; said
ram being provided with a hydraulic press
through which it imparts thrust fo the man-
drel and which veleases the mandrel after
completion of the perforating stroke and
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* during the working stroke of the die, the

mandrel being adapted to remain in its pro-

jected position until it is again carried along -

by the ram. : »
23. A hydraulic press for perforating in-

- gots and pressing them into the form of a

10
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 hydraulic pressure therein and

tube, comprising a receiver for the ingot, a
mandrel for perforating the ingot, a die for
shaping the exterior of the ingot, and a ram
for operating said mandrel and die;. said
ramn being provided with a hydraulic press
through which it imparts thrust to the man-
drel and which releases the mandrel after
completion of the perforating stroke and
during the working stroke of the die, said
last named hydraulic press comprising a
cylinder constructed in the ram and a pis-
ton working in said cylinder, subjectedp to
adapted to
bear against the mandrel. -
24. A hydraulic press for perforating in-
gots and pressing them into the shape of a
tube comprising a receiver for the ingot, a
mandrel for pressing a bore through the in-
got and a die for shaping the exterior of the
tube; said mandrel being provided with an
external enlargement corresponding in di-

. ameter to the external diameter of the tube
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to be produced and adapted to enter the
opening of the die and sever the tube from
the residue of the ingot. }

25. In a hydraulic press having a ram for
producing: tubes from metal blocks, a feed-
mg cylinder, a plunger Lobperating with
the feeding cylinder, a return cylinder lo-
cated within the feeding cylinder, and ‘a no-
load cylinder located within the plunger. of
the feeding-cylinder, and at the same time
serving as plunger for the return cylinder.

26. In & hydraulic press having a ram for
producing tubes from metal blocks, a feed-
ing-cylinder, a plunger coéperating with the
feeding-cylinder, a return cylinder located

within the feeding cylinder, a no-load cylin- |

| Iin this 15t

O

der located within the plunger of the 'feed-
ing-cylinder, and at the sate time serving
as {)lunger for the return cylinder; a man-
drel-driving piston, a hydraulic press cyl-
inder, and a cylindrical piston codperating
with the hydraulic press-cylinder and serv.
ing as cylinder for the mandrel piston.
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27. In a hydraulic press having a ram for -

producing tubes from metal blocks, a feed-
ing cylinder, a plunger coOperating with the
feeding cylinder, & return cylinder located
within the feeding cylinder, and a no-load
cylinder located within the plunger of the
feeding-cylinder, and at the same time serv-
ing as plunger for the return cylinder; there

being a cradle arranged to hold an ingot co- .

axially to the press, a lifting-arm for said
cradle, a suitable source of power adapted to'

“constantly raise said lifting-arm, ‘and a

member carried by the ram, adapted to de-
press the lifting-arm as the ram advances.
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28. In a hydraulic press having a ram for .

producing tubes from metal blocks, a feeding

cylinder, a_plunger: codperating with- the
feeding cylinder, a return cylinder located
within the feeding cylinder, and a nd-load

70

cylinder located within the. plunger of the -

feeding-cylindar; and at the same time.sery-
ing as plunger for the return cylinder; there
being an advancing device comptising lever--
arms swingingly mounted upon the-plunger,

75

a centering ring against which said advanc-

.ing device bears to introduce the centerg

ring, and means automatically removinf the
advancing device after introduction of the
centering ring, comprising an abutment-
léver, and a fixed abutment bar. o
The foregoing specification signed at Ber-
% day of November, 1910. -

. WILAND ASTFALCK.

In presence of—
Worpemar Havrr,
Heney Hasperr.
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