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Specification of Letters Patent. Patented Jan. 2, 1953. 
Application filed December 8, 1910. Serial No. 596,345. 

To all chom, it may concern: , 
Be it known that I, WLAND ASTFALCK, 

engineer, a subject of the German Emperor, 
and residing at 22 Pempelforterstrasse, 
Dusseldorf, Kingdom of Prussia, GeFºrmany, 
have invented new and useful improvements 
in tydraulic 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 ran are ad 
ranced fol' introducing the ingot into the 
receiver, for perforating the ingot where 
upon the mandrei is arrested, and the iam 
alone is advanced, 2. An arrangement by 
means of which the working chambers of 
the press are filled with low pressure water 
while the press is running idle. 3. A driv 
ing arrangennent, by which the no-load re 
sistances of the press are overcome and the 
parts moved forward are returned into their 
initial position. 4. An arrangement by 
nucans of which the receiver will during the 
perforating operation travel together with 
the displaced and receding material. 5 
An arrangemeiut fol holding the receiver 
while the ingot is being introduced, which 
arragement is adapted to be released by the 
main controlling lever. 6. A hydraulic or 
mechanical arrangement, by means of which 
the receiver can travel during the pressing 
operation with the material of the ingot in 
the direction of the pressure, but is returned 
into initial positio) 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 arrange 
ment for removing the scale (in the surface 45 

55 

of the ingot. 9. An arrangement for cen 
tering the ingot. 
introducing the block and the pressing ring. 
11. An arrangement for cooling the man 
drei. 12. An arrangement for cooling the 
pressed tube. 13. An arrangement for 
severing the tube from the remaining ma 
terial. . . . . 
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. Fig. 1" is a view of parts 
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 a detail of the 
controlling gear, shown in another working 
position. Figs. 3 and 4: illustrate a con 
trolling member of Fig. 1 on an enlarged 
scale in section and in two working posi 
tions. Figs 5 and 6 represent in two views 
an ingot, which is to be perforated and then 
pressed into the shape of a tube. Fig. 
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. 
The construction of the press according to 

F"igs. Í to 4 and its operation.-In Fig. 1, 
22 is the cylinder of the press, behind which 
follow the feeding cylinder 23 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 cylinder, the latter 
on the contrary being closed and serving 
simultaneously in 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 30. 
These pistons 29 work in the auxiliary cyl 
inders 31. 
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 34 moving in the cylin 
de 22. 35 is the rann couple? to cross-piece 
33 and 36 is the mandrei displaceable in 
said ram, which mandrei is coupled at one 
end with the cross-piece 37 with rods 38 for 
limiting the stroke. This cross-piece is con 
structed to abut withi a piston or plunge' 39. 
Of course the part of the plunger 34 pro 
jecting beyond the cylinder 22 must be re 
cessed or slotted, so as to allow sufficient room for the cross-piece 37. The piston 39 
may work either in a special cylinder ar 
langed ithin the hollow piston 34, or the 
cavity 4 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 abutments 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 bifurcated 
slide, which is also shown in Figs. 8, 9, 16 
and 20 and which serves to hold the die 
holder. in the receiver holder pressure 
chainbers 48 are provided, in which work 
the plungers 49 bearing against the receiver. 
These plinger's may, if desirable, also be 
coupled by means of the rods 50 and 52, 
shown by dotted lines, and a cross-piece 5i 
to the cross-piece 33, if a hydrauliic 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 to the main control by 
means of rod gear 56, 57. The pressure cyl 
inder 22 communicates with the feeding gyi 
inder 23 by neas of a regulable opening 58. 
59 is the distributing nechanish for the 
pressure cylinder, and is shown in Figs, 3 
and 4 on an enlarged scale. 60 is the dis 
tributing mechanism for te auxilistry cyli 
inders 31, 61 is the centralized distributing 
arrangement, 62 the distributing mechanism, 
for the pressure chambers 48, and 63 is the 
pressure water accumulator. 64 and 65 are 
telescoping tubes, of which the former con 
intanicates at the one end with the pressure 
cylinder 22, at the other end with the pres 
Sure Water pipe, the atter communicating 
with the cavity 40 in the press plunger. 66 
is a non-return valve, which opens toward 
the waste water pipe 6 and wii allow of the 
feeding water, gradually ecoming super 
fitt}lls, escaping. 
The operation of the press is as Afollows: 

When the usain controlling lever 68 is moved. 
into the position ! II, the valve a will be par 
tially opened and valve it is partially closed. 
Valves d and e are, however, not yet opened 
and valves d and f are not yet closed, the 
controlling rods of Sai vaives being gradu 

ated in tergth to produce the stated results, 
as wel als other sequence of Imovements in 
the valves a, b, c, d, e and f, as hereinafter 
described. By way of the open valve a the 
return cylinder 24 is plit into communica 
tion through pipe 69 with the waste water 
passage 70. 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 cylinder 75 communicates by way 
of pipe 4 (Fig. 1) and the valve f with the 
waste water passage 70. For a better eluci 
dation the distributing gear according to 
Figs. 3 and 4 shall be here briefly described 
although it is on an already known princi 
ple, The distributing piston T3 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 
rupts the communication between the pres 
sure cylinder 22 and the feeding cylinder 23. 
The distributing cylinder 75 communicates 
permanently 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 the cavity 83 of the distrib 
Elting piston 2 and tend to keep the two 
pistons apart, besides aiming to move both 
pistons to the right. When, however, pres 
sire water is introduced into the pressure 
chamber 4, it will first move both pistons to 
the left and as soon as the piston 72 strikes 
with its abutment 77 against 7S, the piston 
3 will be displaced in 72 according to Fig. 

4, so that the pressure water can pass from 
cavity 83 by way of the recess 84 and the 
passage 85/86 into the pressure cylinder. 
As, however, as hereinbefore stated, the two 
distributing pistons 72 and 73 are in their 
iight hand position and the cavity 87 of the 

load cyliu cier 26 permanently communi 
cates by way of the bored 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, 88, 35 and 34 will nove to the right. 
if the connlaunication between the cylinder 
64 and the pressure cylinder 22 is interrupt 
ed by means of a shut-off mechanisim pro 
vided at 89 and the shut-off mechanism 91 
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20 
p'Gvided in the pipe 90 is opened, the cavity 
40 vill be under pressure, as the pipe 90 will 
be in coin munication with the accumulator 
by Way of the pipe S8, and the piston will be 
forced olitward.so that also the parts 39, 37, 
36, 38 and 41 will have to participate in th? 
heiteinbefore mentioned hovement to the 
right. By such movement to the right the 
ingot 43 is pushed into the receiver 44. If 
then the main control lever 68 is moved into 
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the position IV, valve a is further opened, 
valve b further closed, valve e will remain 
closed, valve f still opened, however, valve c. 
is opened, and valve d is closed, and now 
pressure water can pass from the accumula 
tor through pipe 92, the opened valve 6, the 
passage 93, through the cavity ovel' valve d 
which communicates with pipe 94 and 
through the latter into the pressure chamber 

0 95 over the distributing piston T1, which 
pressure water moves the distributing piston 
into 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 

5 auxiliary cylindel's 31 and act on the pistons 
29. All the hereinbefore mentioned parts 
will now be moved with greater force to the right whereby the perforation of the ingot 
43 introduced into the recuiver is simultane 

20 ously effected. During this operation the 
receiver can travel with tine material dis 
placed ly such perforation and moving to 
the left. The abutment 41 must be so ad 
justed that they abilt against 42 when the 

25 perforation is completed. V- 
After the perforation has been completed, 

the control lever 68 is moved into the posi 
tion W. Now the valves a, and G remain 
open and the valves b and d remain closed. 

30 Åt such, position öf the control lever the 
valve e is furthermore opened and valve f 
is closed. At the same time the rod 97 cou 
pling all six valves can carry along the rod 
57 by means of the dog 98 provided on rod 

3597 and engaging with ample play with a 
grip 99 or the like on rod 57, so that the 
catch-bolts 53 are withdrawn and release the 
receiver 44. The pressure water can now 
pass from the accumulator through pipe 92 

40 and the opened valve e by Way of the pas 
Sage 100 into the cavity above valve f and 
thence through pipe 76 into the cylinder 74, 
Fig. 4. so that both distributing pistons 72, 
73 are moved into the position shown in 

45 this figure. The opening 58 is closed and 
pressure water is introduced in the herein 
before described manner through passage 
S6 into the pressure cylinder 22, so that the 
pressing operation can be carried out. The 

50 pressure water will thus act during the 
pressing operation in the cylinders 22, 31 
and in the cylinder cavity 87. As, however, 
after completion of the perforation the 
abutments. 41 bear against the fixed abut 

55 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 39 will be displaced in the 
pressure chamber 40. The pressure water 

60 can there with 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 be carried to 

65 the right, either by the friction between the 

receiver and the ingot 43 or by the shoulder 
101 of the rann - 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 

i receiver holder will therewith move to the . 
right. The pressure chambers 4S can per 
manently communicate through pipes 102 
and 105, with the accumulator, or they may 
also be separately controlled by a special 
controlling gear (32 by way of a shut-off 
mechanism 103. 
When the pressing operation is completed 

the return motion is commenced. For this 
purpose the control lever 68 is moved into 
the position I, so that the valves a, c, e, as 
sume their closed position the valves , ci, 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 valved, and the chamber 74 of the dis 
tributing gear 59 shown in Figs. 3 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 
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either manually or by a special mechanical 
device, for example, through the medium of 
a hand lever 155 or a driving piston 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, 73 return in the hereinbe 
fore described manner from the position 
according to Fig. 4 into the position accord 
ing to Fig. 3. In consequence thereof the 

100 

auxiliary cylinders 31 and the pressure cyl 
inder 22 are again put into communica 
tion with the feeding cylinder 23. At the 
same time pressure water 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 mandel 36 with its cross-piece and 
rods 38 are moved to the left. The mandrel 

105 

l10 
is merely retained by the pressure prevail 
ing in 40. Only after the cross-piece 33 
abuts against cross-piece 37, the mandrel 
will be carried along and returned into 
the position according to ifig. 1. If the 
chambers 48 of the receiver holder 45 are 
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 shut-off mech- : 
anism, that 102 is closed after 105. On the 
return into chambers 48 pressure water may 
be conducted by a downward movement of 
the controlling lever 106 the consequent ft 
ing of valve g and lowering of valve h from 
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pipe 105 to pipe 102 by which means the 
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 4S will communicate by way of 
pipes 107 and 69 and the valve a 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 receiver 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 escape from chamber 87 during the 
return stroke. For this purpose, the control 
ler 61 must be constructed as represented in 
Fig. 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 I of the 
lever 68, water passes from the cylinder 
space 87, through the conduit 88 and the 
open valve 158, 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 can 
now enter from the accumulator (33 through 
the valve 157, the channel 159 and through 
the conduit 88 into the cylinder space 87. 
In other respects, the operation remains the 
same as described with reference to Fig. 1. 
If the press is to be stopped by some means, 
the control lever 68 is moved into the posi 
tion II, 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 mandre ha ving a smaller diame 
50 
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will be subject to a rapid wear. 

ter than the hole in the die or being provided 
with a poilt 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 
nm andrel projecting into 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 far to the left, that 
after the perforation the mandrel is ad 
vanced, being either carried along by the 
flowing material or positively moved in cor 
respondent's with the pressure in the pres 
sure cylinder 22. For this purpose the shut 
off mechanism 89 must be opened in the lat 

}}49841 

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 
mandrel. 

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 finandrel 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 
rial of the ingot through the die and there 
by produce the tube. The mandrel çap 110 
may also be made of a 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 free space 
113 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 cooled. 

Remaaval of the scales on the surface of the 
ingot.--For 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 absolutely 
concentrically in the receiver so that a very 
small annular space is left between these two 
parts. The die holder may also be provided 
3yith several guide webs, with which it is 

0 

15 

25 

30 



iO49,64. 

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 43 there will not only be 
formed a tube 114, but simultaneously the 
skin of the ingot 43 will be forced out 

ii. 

3. 3. 

shown in Figs. 8 to 11. 
the ingot a citadle 122 is employed which 

45 
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throttigh the annular space between the die 
holder and the receiver, in other words a 
second thin tube 115 will be formed over the 
dio holder which tube will consist of scale 
only. This is a very important feature as 
it prevents the impurities created on the sur 
face of the ingot during forging from enter 
die holder 46 is provided with webs and 
therewith concentrically guided within the 
receiver, these webs will simultaneously slit 
the skin of scale 115, so that the laiter may 
be easily removed. 

(Geniering the ingot.--For centering the 
ingot it may be provided according to Figs. 
5 or 6 with several webs 116 on its surface 
arranged in an axia, 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 
siderable amount of power. If on the con 
trary, the ingot is made of a somewhat 
smaller diameter, it will not fit concen 
frically into the receiver and in consequence 
thereof be eccentrically perforated. When 
the ingot is provided with guide webs accord 
ing to Figs. 5 and 6, its introduction requires 
no particular amount of power and it will 
remain in a concentrical position during its 
perforation. - 
A7 rangement for introducing the ingot 

and the pressing ring.- This arrangement is 
For introducing 

may be carried on a lever-arm 117 pivoted 
to the frame of the press, the said lever-. 
arm i17 being connected by means of a 
link-rod with a pressure device 119. In the 
latter a pressure medium or a spring 120 
may be provided, which actuates the piston 
21 secured to the rod 18, whereby lever's 
arm i 17 is kept pressed upward. The free 
end of this arm carries a cradle or gutter 
122 which will receive the ingot and hold 
it coaxially with the press in front of the re 
ceiver. The lever-arm 11t has a horizontal 
slide way 123 and an inclined slide way 124. 
The ci'oss-piece 33 is provided with a slip 
per, but preferably a roller 125, which trav 
els on said slide-ways of the lever arm. 
Yª’jhe in the rann and the mandrel are ad 
vanced, the roller 125 will first travel aiong 
the ; orizontal sideway 123 until the man 
drei has pushed the ingot 43 from the cradie 

i into the receiver 44, When this is effected 

ing into the flesh of the tube 114. If the 

and the ram 35 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. 12. 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 mandrei both while perforating the in 
got and particularly in making tubes of a 
comparatively small inside diameter, when 
the mandrel wil 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. 
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11 on an enlarged scale, with two lateral 
arms 128 pivoted at 127, which may be 
coupled at their ends by a cross-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 128 is coupied a connecting rod 
132 and these are connected by means of e 
ver arms. 133 to a shaft. 134 journaled in the 
cross-piece 33, on which shaft is fitted a 
double armed lever 135. On the cross-piece 
a set-off bar 136 may be arranged, which is 
situated with its part 137 projecting down 
ward within the range of travel of ever 135. 
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 
mandrei are advanced also the lever-arms 
128 and 130 will be simultaneously moved 
forward and push the ring close behind the 
ingot 43. After the ring has been intro 
duced into the ring in the receiver, the 
double 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 into the position 
shown in Fig. 8. It consequently will no 
inore be in the way of the further advance 

5. 

of the mandrel and the ram. When ram 
and mandrel return, the gravity of the lev 
ers 132 will come into effect and return the 
lever-arms 128 and i30 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 race-way 
132 be provided leading from the furnace to 
the cradle. The cradle may also be fitted 
with a strap i40, according to Fig. 7, which 
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will serve to hold the ingot, and prevent it 
from falling off in consequence of a possi 
ble carelessness of the operators or from i 
moving out of its concentricai position. 

?ooling the mandy’el (and the i2be.--ºs-ff 
contrary to Fig. Í the mandrei is n{t dis 
piaceable in the ram, and is made in one 
piece with or is rigidiy fitted into the 'am R s 

the cooling of the mandrel may be effected 
0 
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by providing it with a bore 141, according 
to Fig. 14, which bore does not reach quite 
up to the front end of the said mandrei. In 
this bore 3, pipe i42 is inserted, which is 
secured according to Fig.14 at its left hand 
end in a passage 143, to which a flexible 
hose 144 is connected. The cooling í water 
or any other suitable cooling medium enters 
through the latter, passes through the pas 
Sage 143 and pipe 142 into the bore 141 and 
is discharged through passage 145 and a 
flexible hose 'or a pipe 146. 
may, however, be bored according to Figs, 
15, 16, 20 almost up to its end and passages 
and pipes 144 and 146 may be branched off 
from the left hand end of said bore 141, 
through the former of which the cooling 
water is stipplied, which will he again dis. 
charged through the latter. The front end 
of the mandrel may be provided with fine 
squirting passages i47, which are kept 
closed by the cap 110 while the ingot is he 
ing perforated, so that the water cannoË, 
emerge at the front end of the inandrei. 
When the perforation has been completed 
and the pressing of the tube commences, 
the cap will be carried away, as already 
stated, by the material emerging from the 
die and the passages 14 are thereby opened 
so that the Water can emerge according to 
Fig. 20 into the interior of the the i4. 
and cool the inside of the same. order to 
revent too high pressures being produced 
y evaporation in the mandrel, the dis 

charge pipe 148 may nevertheless be left, 
open and alii starplus water wil} 3?? 
through it. The tube inay also be cooled on 
its outside by the rear extension 48 of the 
die holder ?6 being provided with sqtvirting. 

ift a dís passages 149 and encircling these w 
ributing chamber 50, wiisi is sapied tributing chamber 50, wi pied 
with water through a pipe 5). This water 
will be thereby sprayed on the outside of the 
emerging tube 14. By cooling tie tribe 
on its inside, and its outside it is also pro 
tected against oxidization. If the laydrel 
cap is made as shown in Fig. 16, and if 
the mandrel is bored to its whole length ac 
cording to Figs. 15 and 20, of course no 
cooling water should be sent through 
during the perforating operation as else 
the material of the ingot night be nieces 
sarily cooled during the pei' fo}'atic;l;. Ë ë the 
mandre is displaeret ble if the rain, is shoi YV ir 
in Fig. 1, the supply a ind (lischaîge pip 
144 arti it fast airaiy be irancined of 

The mandrel. 

i inge into the receiver, a detachable e 
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at the rear end of the mandrel. They may 
then also be arranged in the cross-piece 3:. 
ihe pen-airing material.--For the purpose 
of utilizing the mandre for severing the 
finished tube from the remaining materia 
44, the mandrei is, according to Fig. 23, 
inade from the point, which approaches the 
in ole in the die, when the tube is almost 
Silch a thickness, that its diameter is equal 
to the oute diameter of the tube. When 
the tube is finished this shoulder will meet 
with the edge of the hole in the die, Sever 
ing and push iË fully through the die, låt 
this moment the mandrel may be give an 
increased advancing movement by opening 
the distributing mechanism 89 and by open 
ing the distributing mechanism 91 whereby 
this shearing action is quickly effected 

f ciaim : 
i. in a hydraulic press for pressing tubes 

{ut of ingots: an ingot receiver, means for 
presenting an ingot into position coaxially 
with the receiver, means for introdicing the 
ingot from said presenting means into the 
receiver, means for holding the ingo#: Con 
centrically within the receiver, means fo!' 
perforating the ingot while in the receive: 
and means for pressing the perforated in got 
into the form of a tube. 

2. In a hydraulic press for pressing tubes 
out of ingots; an ingot receiver, a cradie 

| constructed to hold the ingot and unª v ble 
to and from a position which presents it: 
ingot coaxially with the receiver, means for 
introducing the ingot from said preserti; 
means into the receiver, means for hidii the ingot concentrically within the receiya', 
and means for perforating the ingot virile 

the receiver. 
3. In a hydraulic press for 

] }} 
pressing it has 

Arrangement for severing the title from 

finished, that is to say from point 36 of 

by a shearing action the tube from the tail- 8 

5. 

35 

90 

oit, of ingots; an ingot receive', a claille 

i 

constructed to hold ?te ingot and Nova sit 
to an? from a p6?itiem vhich preselais tie 
ingot coaxially with the receiver, means for 
introducing the ingoi from, said preseating 
means into the receiver, means fos' holding 
the ingot, concentrically within the réceiver, 
and means for perforating the ingot whiie 
in the receiver, said cradle being provide; 
yii means for, moving it, to and frotrits delivering position, comprising a nolitig 
for the cradle having means normally roy 
ing it in one direction and means carried by 
the press ram inparting movement to Said 
cra de ionting in the other direction. 

4. A hydraulic press for perforating in 
gots and pressing the same into the shape 
of a tube, comprising a receiver, means for 
resenting the ingot coaxially with the re 

helive!', a mandre adapted to introduce R 
{ } } | ::` 

{ x}} said Rati: indrei, saidii ?iir a ndrei havi 

fa s 

  



5 

0. 

20 

, 35 

80 

- by themandrei, diuring the perforating op 

placed da: 
the receiver. 

gots and pressing them into the shape of a 
tube, comprising a receiver for the ingot 

50 

55 

in the opposite direction with the material 

la's mounted on the mandrel, bearing 

the receiver; said receiver being displace 

vided to case said displacement of the re 

able relatively to the mandrel and in the 

thereby reducing friction between the ingot 

2,048,641. ? ???? 

shoulder against which said collar bears; 
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. Ä. 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 shoulders, and detachable col 
against the respective shoulders thereof and 
constructed te glide the mandrel and widen 
the perforation, and thereby produçe a cor 
responding clearance between the mandrel. 
and the ingot. 

6. A hydraulic press for perforating in 
gots and pressing them into the shape of a 
tube, comprising a receiver for the ingot 
and a maindrel for perforating the ingot in 

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 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 a 
tube, comprising a receiver for the ingot. 
and a nandrel for perforating the ingot in 
the receives: said receiver being displace 
able relatively to the mandrel and in the di 
rection opposite to the perforating move 
menit of the FNR Indrel and means being pro 
ceiyer, with the receding material displaced 
eration and means displacing the receiver in 
the opposite direction with the material dis 

gº: e pressing operation, there 
by reducing fiction between the ingot and 

8. A hydraulic press for perforating in 

and a mandrel for perforating the ingot in 
the receiver: said receiver being displace 
direction opposite to the perforating move 
ment of themandrel 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 
displaced during the pressing operation, 

and the receiver; said receiver displacing 
means comprising hydraulically operated 
supporting plungers. 

9. A hydraulic press for perforating in 

gots and pressing them into the shape of 
a tube, comprising a receiver for the ingot 
and a mandrei for perforating the ingot in 
the receiver; Sald receiver being displace 
able relatively to the mandrel itd. in the 
direction opposite to the perforating move 
ment of the mandrel and means being pro 
vided tó 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 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 receiver. 
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 a 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 
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 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 through 
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 releasable locking devices to re 
sist displacement of the receiver during the 
introduction of the ingot. 

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 au 
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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 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 
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 a 
shoulder which engages the receiver to 
assist, its movement with the displaced man 
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 between them for the escape 

“ of slag and impurities on the Surface of the 
ingot, whereby the shaped ingot is left free 
from such impurities; there being recital 
guiding webs for the die in the receive?', 
adapted to slit the slag and skin passing 
through the annular space. 

15. A hydraulic press for perforating 
ingots, comprising a receiver for the ingot 
and a mandrel coöperating, to perforate the 
ingot in the receiver; said mandrel being 
constructed hollow and provided with theans 
for admitting and discharging a medium 
for cooling the mandrel during its work, 
said mandrei being constructed with spray 
passages at its front end and provided with 
a cap fitting the mandrel to close said open 
ings duuring the 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 strolke in the opposite di 
rection to the working stroke of the man 
drel; said mandrel being constructed to de 
liver a cooling medium to the bore which it 
creates and means being provided to supply 
cocolling medium to the mandrel; Saidi Sllup 
plying means being effective only after the 
inandrel has completed the perforation. 

17. A hydraulic press for perforating 
ingots, comprising a receiver for the ingot, 
a mandrel adapted to operate upon the ingof, 
in the receiver, constructed hollow to Ceceive 

4884 

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, 
a mandrel adapted to operate upon the ingot 
in the receiver, constructed hollow to re 
ceive 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 ...he bore in the 
ingot, said covering being constructed in 
the form of a tube passing over the mandrel. 

19. A hydraulic press for perforating 
ingots, comprising a receiver for the ingot, 
a mandrel adapted to operate upon the 
ingot in the receiver, constructed hollow to 
receive a cooling medium, and a combined 
lubrication and heat insulation covering on 
said mandrel to protect the mandrei 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 mandrei 
and being constructed to it 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 
a tube; comprising a receiver for the ingot, 
a mandrel for perforating the ingot. a die 
for shaping the exterior of the ingof, and a 
ram for operating said mandrel and die; 
said ram being provided with a hydraulic 
press through which it imparts thrust to 
the mandrel and which releases the mandrei 
after completion of the perforating stroke 
and during the working stroke of the die. 

21. A hydraulic press for perforating in 
gots and pressing them into the for n if a. 
tube, comprising a receiver for the ingot, 2. 
mandrei for perforating the ingot, a die for 
shaping the exterior of the ingot, and a ram 
for operating said maridrel and die; said 
ram being provided with a hydraulic press 
through which it imparts thrust to the man 
dre! and which releases the man drei after 
sompletion of the perforating strokes and 
during the working stroke of the die, ad 
justable abutments being provided for said 
inandrel to arrest the latter after completion 
of its perforating stroke. 

22. A hydraulic press for perforating in 
gots and pressing them into the form of a 
tåbe, comprising a receiver for the ingot a 
mandrel for perforating the ingot, 8, die for 
shaping the exterior of the ingot, and a fia 
for operating said mandre and die: said 
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ram being provided with a hydraulic press 
through which it imparts thrust to the man 
drei and which releases the man drei after 
completion of tine perforating stroike and 30 
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during the working stroke of the die, the der located within the plunger of theºfeed- 45 mandrel being adapted to remain in its pro 
jected position until it is again carried along 
by the ram. Yn 

23. A hydraulic press for perforating in 
gots and pressing them into the form of a 

0. 
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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 
raum being provided with a hydraulic press 
through which it imparts thrust to the man 

ing-cylinder, and at the same time serving 
* 8S ? for the return cylinder, a man 
dre O -driving piston, a hydraulic press cyl 
inder, and a cylindrical piston cooperating 
with the hydraulic press-cylinder and serv 
ing as cylinder for the mandrel piston. 50 

27. In a hydraulic press having a ram for . 
????????????? tubes from metal blocks, a feed ing cylinder, a plu?ger coöperating with the 
feeding cylinder, it return cylinder located 
within the feeding cylinder, and a no-load 

drei and which releases the mandrel after cylinder located within the plunger of the 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, to 
hydraulic pressure therein and adapted to 
bear against the mandrel. ?? 

24. A hydraulic press for perforating in 
gots and pressing ????????? 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 
ing cylinder, a plunger coöperating 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. În a hydraulic press having a ram for 
producing tubes, from metal blocks, a feed ing-cylinder, a plunger coöperating with the 
feeding-cylinder, a return cylinder located 
within the feeding cylinder, a no-load cylin-l 

in this 15t 

feeding-cylinder, and at the same time serv 
ing as : for the return cylinder; there being a cra 
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. 

le arranged to hold an ingot co 
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28. In a hydraulic press having a ram for 

producing tubes from metal blocks, a feeding 
cylinder, a plunger, coöperating with the 
feeding cylinder, a return cylinder located 
within the feeding cylinder, and a n-load 70 
cylinder located within the plunger of the 
feeding-cylinder, and at the same time. Serv 
ing as plunger for the return cylinder; there being an advancing device comprising lever 
arms swingingly mounted upon the plunger, 75 
a centering ring against which said advanc 
ing device bears to introduce the centering 
ring, and means automatically removing the 
advancing device after introduction of the 
centering ring, comprising an abutment 
lever, and a fixed abutment bar. 
The foregoing specification signed at Ber 

? day of November, 1910. 
WILAND ASTFALCK. 

In presence of - 
WoLDEMAR HAUPT, 
HENRY HASPER. 
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