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Application filed August 1, 1824. Serial No. 33,343. 

This invention relates to a machine for 
producing seamless tubing of that type in 
volving the extrusion of metal around a 
mandrel. 

It is an object of this invention to provide 
a machine in which a tube can be extruded 
and severed from the waste material as it 
leaves the machine. - 
A still further object is to provide a ma 

chine, adapted for continuously producing 
seamless tubing from a blank or billet of 
ductile metal, which machine is provided 
with means for automatically discharging 
the tubing therefrom, free and clear 
die and the machine. 
With these ends in view, our invention 

finds embodiment in certain features of nov 
elty in the construction, combination and 
arrangement of parts by which the said 
objects and certain other objects are attained, 
all as hereinafter fully described with refer 
ence to the accompanying drawings and 
more fully pointed out in the claims. 
In said drawings 
Fig. 1 illustrates, in vertical section, a 

punch and die in which our invention finds 
embodiment, with a blank or billet of ductile 
metal therein in the position it occupies be- - 

bracing the fiange 17 of the die holder. fore being operated upon. 
Fig. 2 is a similar view, showing the dis 

tortion of the metal of the billet or blank, 
following the extrusion of the tube initially 
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therefrom. . . . . " - . . . . 

Fig. 3 is a similar view, indicating the po 
sition of the Waste metal therein before sev 
ering the finished tube therefrom. 

Fig. 4 is a similar view, showing the po 
sition of the mandrel, following the severing 
of the tube from the waste metal and the 
discharge of the tube, free and clear of the 
die. 

Fig. 5 is a rear elevation of the machine 
for operating the plunger and the mandrei. 

Fig. 6 is a vertical side elevation of the 
machine partly in section. 

Fig. 7 is a transverse vertical section. 
Fig. 8 is a front elevation of the machine 

partly in section; and Figs. 9, 10, 11, 12 and 
13 are detailed end elevations of tubing dif 
fering in cross-section, capable of being 
made by the machine of our invention. 
Similar characters of reference indicate. 

the same parts in the several figures of the 
drawing. - 
For carrying out our invention, (see Figs. 

of the 

1–4, inclusive), 9 indicates a hollow die, the 
Ripper Surface of which forms an in 
verted, quite shallow cone-shaped recess 10 
in open communication with an extruding 
passage i for the die, in turn opening into 
an en larged open-end chamber 12 in the die, 
which die is surrounded by and confined in 
a die holder 13, extending sufficiently above 
the die to provide a receptacle for a blank 
or billet of soft metal i4 from which to ex 
trude an open-end tube. 
The die 9 is preferably provided with an 

annular flange 15 recessed in an annular 
groove 16, formed in the die holder, which 
in turn is also provided with an annular 
flange 17 for securing it to a suitable base 
support 18, as may be, (see Figs. 5, and 8) 
by means of a ring 19 and screw-threaded 
bolts 20, which ring is provided with a flange 
21, embracing the fiange 17 of the die holder, 
the base 18, as shown in Fig. 8, being pro 
vided with an open-end passage 22 (see 
Fig. 1) in axial alinement with the passage 
11 and chamber 12 of the die, through which 
to expell the tube extruded by the die, and 
in practice the die and die holder preferably 
directly seat upon a perforated steel plate 23, 
provided with a surrounding flange 24, em 

Die holder 13 is provided with a plunger 25 
from which projects a mandrel 26, which 
plunger is secured to a head block 36, op 
erated by any suitable means, adapted, if 
need be, for forcing the mandrel through 
the soft metal blank or billet and for there 
after operating the plunger with a force 
sufficient for the compression of the blank or 
billet to extrude it around the mandrel 
through the passage 11 of the die. 
The mandrel 26 is preferably pointed at 

its free end, as indicated at 27, to facilitate 
the perforation of the blank or billet, and 
also for centering it therein when previously 
perforated, as may be, for reducing the force 
of compression otherwise necessary for ex 
truding the tube from the die, and the man 
drel is also provided with a curved shoulder 
28 adjacent the plunger, which shoulder is 
adapted to perform two functions, one of 
which is to expand the metal laterally in ad 
vance of the compressive force of the plung 
er, and the other for operating as a cutting 
edge for severing the extruded tube 29 from 
the waste metal, as hereinafter described. 

in operation, the downward or inward 
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stroke of the plunger terminates just before The plunger and the cap-plate 33 there 
or at the instant of its contact with the rim 
of the die, and its upward stroke when the 
mandrel is sufficiently above the die holder 
for the insertion in the die holder of a blank 

position of 
rest on the rim of the die, following which 
the plunger is operated with a force suffi 
cient to project the mandrel through the 
metal blank or billet and to extrudea tube 
therefrom, with the exception of the small 
amount of metal 30 therefrom, filling he 
depression 10 in the die, and which, by its 
greater adherence to the plunger and the 
mandrel, will, on retracting the plunger, be 
detached from the die and be withdrawn 
from the die holder for removal therefrom 
before the insertion of a fresh blank or billet. 

20 From the foregoing, it will now be ap 
parent that, with the construction, arrange 
ment and operation of the devices so far 
described, our invention provides a means 
for producing seamless tubing continuously 
from a blank or billet or ductile metal, the 
length of which tubing is limited only to 
the contents of the billet, and the size and 
thinness of the wall of the tubing so pro 
duced. . . 

30 

35 

Our invention further provides a means 
by which the metal of the blank or billet is 
soft enough to utilize a compressive force 
for uniting with the waste metal in the die 
a fresh billet of metal, the tubing from 
which is overlapped by such waste metal, to 
form an elongated tight joint, providing 
for continuously producing seamless tubing 
twice the length otherwise capable of being 
extruded from a single blank or billet, and 

40 by repetition, a seamless tubing unlimited in 
length, and for which purpose the plunger 
may have a roughened surface, if found necessary to such ends. 

45. 
In practice, however, the metal billets are 

preferably provided at one end with a suita 
ble projection and at the other end with a 

50 

- more billets. 
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corresponding recess, adapted for fitting 
the projection of one billet in the recess of 
the other billet, whereby both the lateral 
expansion of the billets and their compres 
sion before described, are best utilized for 
uniting the extruded tubing from two or 
As a means for operating the shoulder 

28 for severing the tube 29 from the waste 
metal 30, a shank 31 for the mandrel projects 
through a chamber 32 closed by a cap-plate. 
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33, one of the bearings of which shank is in 
the plunger and the other in a chamber, by 
means of a flange 34 secured to the plunger, 
between which flange and the inner surface 
of the plunger is a spring 35 coiled around 
the shank 31, the ends of which are respec 
tively confined between the plunger and the 
flange 34. . . . . ' ' ' ' 

for are securely fixed to a head block 36, 
which may be actuated by any means suita 
ble for th? operation of the mandrel and the 
plunger, as before described, which head 
block and the cap-plate 33 are perforated for 
the passage therethrough of a reciprocating 
Iodor bar 37, which has an end bearing 
against the plunger and is adapted for forc 
ing the plunger shank 31 outwardly through 
the plunger when the latter is at the limit of 
its inward stroke, and through the Waste 
metal for thereby severing the tube there 
from, as indicated in Fig. 4. 
The head block may be substituted for 

the cap-plate, against which the mandrel 
shank 31 is normally maintained until after 
the mandrel has passed through the blank or 
billet and the die, and until the blank or bil 
let has been compressed to extrude a tube 
therefrom, except as to the Waste metal 30, as 
shown in Fig. 3, whereupon the reciproca 
ting bar or plunger is actuated to force the 
shoulder 28 through the waste metal against 
the resistance of the coiled spring 35. 
Any suitable means adapted for operating 

the plunger and the mandrel, as above de 
scribed, may be employed, as, for example, 
as shown in Figs. 5 to 7, inclusive, in which 
the base 18, shown in the preceding figures, i. 
is supported by uprights 38, projecting from 
a floor 39 and connected at their top by a 
cross-bar 40 for forming an open f'anne, pro 
vided towards its upper end with a sliding 
cross-head 41, guided between the uprights 
38 by blocks 42, 42, at each end thereof, 
slidable in elongated slots 43 in the uprights 
38. 
Blocks 42 are actuated by crank arms 44, 

44, pivoted thereto and to crank pins 45, 45. 
projecting from gear wheels 46, 46, at the 
opposite ends of a shaft 47, having its bear 
ings in standards 4S, 4S, supported by the 
floor 39. 
Gear wheels 46, 46, mesh with pinions 

49, 49, secured to a driveshaft 50, journaled 
in bracket supports 51, 5i, which drive 
shaft is actuated by any means adapted for 
applying to the plunger a compressive force 
sufficient to project the mandrei through the 
meal blank or billet, and to extrude a tube 
therefrom around the mandrel through the 
die. 

For severing the tube from the waste 
metal 30 in the die, the eind of the bar or 
rod 37 is opposed to a cam 52, mounted 
upon a shaft 53, journaled in bracket bear 
ings 54, 54, mounted upon the cross-head 41. 

Secured to one end of the shaft, 53 is a 
beveled gear 55, meshing with a gear 56. 
provided with a hub 57, secured to a tele 
scoping shaft 58, journaled at one end in a 
bracket bearing 59, secured to the cross 
head 41 and providing an end support for 
the hub 57, the other end of the felescop 
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ing shaft 58 being journaled in a bracket 
bearing 60, secured to the base support, 18 
for the die and die holder. 
Telescoping shaft 58 has secured below its 

bracket bearing 60, a beveled gear 61 mesh 
ing with the gear 61 on the shaft 47, the 
gear 61 being suspended by a collar 62 on the 
shaft. 58, having an end bearing against 
the bracket 60. 

It will now be seen, by reference to Fig. 
8, that when the plunger and the mandrel 
are operated by means of a cross-head, the 
rod 37 passes therethrough and has its bear 
ing in a post 63 recessed therein, having a 
projecting Screw-threaded end 64, on which 
is a bushing 65, externally screw-threaded 
for securing thereto a ring 66, provided at 
intervals with recesses 67, for the appli 
cation thereto of a wrench for tightening 
the ring on the bushing 65. 

For securing the plunger in the ring 66, 
the latter is 
outwardly inclined wall 68, corresponding 
with an outwardly inclined wall 69, ad 
jacent the upper end of the plunger, by 
means of which walls the plunger is tight 
ened in the ling with the screw-threading 
of the latter on the bushing 65. 
The construction above described, for sus 

pending the plunger from the cross-head 
41, provides a simple and convenient means 
for connecting the plunger with and secur 
ing it to the crOSS-head, and for the assem 
blage of which the ring is first passed over 
the bottom end of the plunger to seat it in 
the ring, followed by tightening the latter 
upon the bushing 65. 

In operation, with the plunger and the 
mandrel at the limit of their upward stroke, 
as shown in Figs. 5-8, inclusive, power ap 
plied to the driveshaft will be transmitted 
through the pinions 49, gears 46 and crank 
arms 44, to the cross-head 41, and actuate 
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the cross-head for producing the perforat 
ing stroke of the mandrel and the con 
pressive stroke of the plunger, and which, 
if continuous, will result in extruding a 
tube from a blank or billet of ductile metal 
in the die holder, and as continuously ex 
trude a tube therefrom until nothing re 
mains but the waste metal 30 in the de 
pression in the die, and to which the tube 
Will then be attached. 
With the ending of the compression 

stroke of the plunger, the mandrel will then 
be projected into and operate as a straight 
ening device for the extruded tube, as 
shown in Fig. 3, whereupon the rod 37 will 
be actuated by the cam 52 and thereby con 
tinue the downward movement of the man 
drel until its shoulder 28 has been forced 
through the waste metal 30 and severed the 
tube therefrom, as shown in Fig. 4. 
When the extruded tube has been severed 

from the waste metal, the rod 37 will be dis 

rovided internally with an 

B 

engaged from the depressing surface of the 
can, whereupon the expansion of the Spring 
will lift the mandrel until its shank has 
reengaged the cap-plate of the plunger. 
in this connection, it is now to be observed 
that with the rising movement of the 
plunger, the waste metal will adhere thereto 
and be lifted out of the die holder and be 
discharged therefrom beyond the end of the 
nandrel. 
In short, as will be seen by reference to 

Fig. 4, the combined surface of the plunger 
and the shank of the mandrel, following 
the severing of the tube, will be much 
greater for the adherence thereto of the 
waste metal than the surface of the depres 
sion in the die, and as a result of which 
the waste metal will stick to the plunger 
and the shank of the mandrel and be lifted 
by the plunger from the die holder, so that 
when the plunger is at the limit of its up 
Ward stroke, but little force is required to 
loosen it therefrom so that it will fall by 
gravity from the plunger to be caught by 
any suitable device as it passes the end of 
the mandrel. 
The devices above described are well 

adapted for actuating the plunger with a 
force great enough for the penetration by 
the mandrel and for extruding a tube from 
a large body of ductile metal, and thereby 
accordingly continuously producing seam 
less tubing of a length corresponding there 
to, and particularly radiator tubing, and 
still Smaller tubing for other and new uses. 

It is, however, to be understood that, for 
the purpose of continuously producing Sean 
less tubing from a blank or billet of ductile 
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metal, our invention includes the use of an 
ordinary die or other press, provided with a 
head block 41, described in connection with 

105 

Figs. 1-4, inclusive, for causing the mandrel 
to penetrate and operate the plunger with a 
force sufficient to extrude a seamless tube 
continuously therefrom. - 
In short, while we have illustrated and de 

scribed the preferred form and construc 
tion of devices for carrying our invention 
into effect, it is nevertheless capable of varia 
tions and modifications, without departing 
from the spirit thereof. We, therefore, do 
not wish to be limited to the precise details 
of the construction set forth, but desire to 
avail ourselves of such variations and modi - 
fications as come within the scope of the 
appended claims. 

Having described our invention, what we 
claim and desire to secure by Letters Patent 
S. 

1. In a tube extruding apparatus embody 
ing a ductile metal container and a. die as 
sociated with said container, a plunger recip 
rocable in said container, a mandrel having 
an annular shearing shoulder extending 
through Said plunger, yielding means be. 
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tween said mandrel and plunger for normal 
tly maintaining the same against relative 
imovement, means for operating said plunger 
and mandrel as a unit and means for advanc 
ing said mandrel relative to said plunger 
against the tension of said yielding means 
for shearing an extruded tube from the waste 
metal in said container. 

2. In a tube extruding apparatus embody 
ing a ductile metal container and a. die, a 
hollow plunger in said container, a member 
extending coaxially through said plunger, 
said member embodying a mandrel portion 
and an annular shearing shoulder above said 

1,36A990 

mandrel portion, said plunger and member 
having coacting abutments, a coil spring in 
said hollow plunger for normally main 
taining said abutments in coacting relation, 
mechanism for operating said plunger and 
member with said abutments in coacting re 
lation, and means for actuating Said mem 
ber independently of said plunger against 
the tension of said spring for the purpose 
set forth. 
In witness whereof, we have hereunto set 

our hands this 31st day of July, 1924. 
PAUL OEHMIG, JR. 
FRANK LUTZNER. 
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