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To all whom it 'n-my COCETTL:
Be it known that we, REINHARD MANNES-

- MANN and MAX MANNESMANN, of Remscheid,
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Prussia, Germany, have invented certain Im-
provementsin the Artof Manufacturing Seam-
less Tabing,of which the following is a specifi-
cation. S

This invention relates to certain modifica-
tions in the apparatus for transforming solid
metallic ingots into tubes, and for enlarging
tubes or hollow metallic ingots, shown and de-
scribed respectively in the four several Letters

Patent of the United States issued April 26,

1887, to Reinhard Mannesmann, and in the
six several Letters Patent of the United States
issued April 26, 1887, to Max Mannesmann.
In each of the forms of apparatus shown and
described in the said patents the exterior of
the Ingot or blank is impinged upon by re-
ducing-rolls, which act diagonally, and thereby
exert a stretching or pulling effect upon the
blank, which causes it to move progressively
through the space between the opposed work-.
1ng-faces of the rolls. | S

The present invention consists in substitut-

ing for the stretching or pulling action of the
rolls, or for a portion thereof, the action of an

Independent instrumentality which foreibly
moves the blank along its path between the
rolls at a preseribed speed. By this means
the rolls may be either wholly or partly re-
lieved from the work of imparting endwise
movement-tothe blank., Theaxes of the rolls
may be arranged in the same plane as the axis
of the blank, or in a plane parallel thereto, in
which case the operation which they perform
1S for present convenience called ‘‘ cross-roll-
ing,”’and they will be entirelyrelieved from the

work of pulling the blank forward, or the axes

of the rolls may be inclined from the axis of
the blank relatively in opposite directions to
a greater or less extent, in which case the end-
wise movement of the blank will be acquired

partly from the pulling action of the rolls and

partly from the action of the instrumentality

especlally employed to make the blank move | .

endwise, which instrumentality is, for conven-
lence herein, designated the ‘“ deliverer.”’
An incidental feature of the invention con-

|

| tion.

sists In the provision for employment in spe- so
cial cases of means for positively rotating the
deliverer upon its longitudinal axis in the di-
rection in which the blank is made to rotate
by the rolls. | |
As diagonal rolling - machines are well s
known, it is deemed sufficient to herein show
only those operative parts of the apparatus
which in their construction and mode of oper-
atlon are comprehended in the present inven-
. 60
The accompanying drawings are as follows:
Figure 1 is an elevation of a pair of conical
rolls, the axes of which are parallel with each
other and with the axial line of a horizontal |
mandrel projecting into the narrower end of 65
the space between the rolls; also showing in
central vertical section a solid metallie ingot
or blank in process of transformation into a
tube, a deliverer bearing against the rear end
of the ingot or blank, and a conventional rep-
resentation of a hydraulic press for operating
the deliverer. Fig. 2isan elevation of asimi-
larly-arranged pair of rolls and horizontal
mandrel employed for enlarging the internal
diameter of a hollow metallic ingot or blank
while slightly reducing its external diameter;
also showing a deliverer and means for im-
parting rotation thereto; also, means for im-
parting rotation to the mandrel. Fig. 3 is
an elevation of a similarly-arranged pair of 8o
rolls, mandrel, and a deliverer for operating
upon a Solid blank, and transforming the
same into & tube of larger diameter than the
diameter of the original blank. Tig. 4 is
an elevation of a similarly-arranged pair of 8
rolls and deliverer and a horizontal mandrel,
the conical head of which is provided with
spiral grooves for the purpose of engaging the
interior of the blank and promoting the for-
ward movement of the metal thereof. Fig. 5 go
1S a top view of a pair of diagonal rolls com-
bined with a deliverer, showing in central lon-
gitudinal section a solid ingot or blank in pro-
cess of transformationinto a tube by the rupt-
uring of the metal along the line of the geo- gz
metrical axis of the blank and the movement
of the metal outward therefrom in a spiral
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| path. Fig. 6 is an elevation of the diagonal
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rolls lllustrated in Fig. b, showing them ar-
ranged with their axes Iying in the saimne hori-
zontal plane, whereby they are adapted to
perform the operation of cross-rolling, and also
showing the blank in transverse seetion. 101,
7 1s atop view of a pair of hemispheroidal rolls
arranged with their axes in the same horizon-
tal plane and combined with a deliverer and
an enlarging-mandrel, showing in central ion-
gitudinal section a solid blank in process of
being transformed into a tube of larger diame-
ter than the diameter of the original blank.
In the drawings, the various pairs of rolls
are cach represented as having their axes 1n
the same plane, so that their action upon the

stretching or pulling cifect upon the blank,

the endwise movement being imparted to the

blank by the deliverer bearing against the rear
end of the Dblank, assisted 1n the apparatus

‘represented 1n IMig. 4 by the spirally-grooved

mandre].

1t 18 not- deemed necessary to show diago-
nally-placed rolls, first, beeause such rolls arc
fully shown and deseribed in the prior patents
referred to, and, second, because it 1s obvious
that the only cllect of arranging rolls in rela-
tively-opposite diagonal positions 1s to enable
them to exert a stretching or pulling action
upon the blank, and thus diminish the amount
of work required to be performed by the de-
Itverer in moving the blank forward. =

The rolls may be of any desired shape, ac-
cording to the particular purpose for which
they are 1ntended. Thus, when 1t 1s desired
that they shall produce a hollowing effect 1n
the blank by causing it to be ruptured along
the line of its longitudinal axis, they are so
shaped that their lines of impingement upon
the blank converge gradually and impart to
the blank a comparatively large number of
revoliutions while they are effecting the pre-
scribed reduction in the external diameter of
the blank. Pairs of rolls A «, for producing
the internal rupturing effect,are illustrated in
Kig. b, Forceior movingthe blank B between
the working-faces of the rolls is supplied by
any convenient means—as, for illustration, by
a hydraulie press, C, the piston (' of which is
arranged 1n alignment with the deliverer 1),
and with the path along which the blank trav-
els. The deliverer D 1s, when necessary, made
hollow, as shown in IFigs. 1 and 2, 1n order to
permit the entrance inte 1t during the latter
portion of its forward excursion of the man-
drel Ii. The mandrel stem may be loosely
stepped in the standard I, or in some other
stationary part of the machine, as 1llustrated
in Figs. 1 and 2; and, similarly, the deliverer
D may be loosely inserted in the cnd of the
piston C" and be retained therein by means of
the key-bolt C°, the inncrend of which extends
into the groove d, formed circumferentially
around the inclosed portion of the shanlk of
the deliverer.

!

-blank is 1n a dircetion at right angles to the |
axis of the blank, and they bence exert no

389,585

The form of apparatus illastrated in Ifig. 2
is adapted for operating upon a hollow Ingot

for the purpose of enlarging its internal di-

ameter, and reducing, to a moderate extent,
its external diameter. Inthis case, as will be
seen, the rolls A ¢ are tapered at their rear
ends, so that their lines of impingement upon
the blank at first converge slightly and are
thereafter parallel with each other. As the
blank is already hollow, there 1s1n this case

‘no necessity for the more extended converg-

ence of their working-faces which isemployed
when the rolls are required to cifect the rupt-

“uring of the blank along its geometrical axis.

The point of the mandrel Ii in this case enters
the hole in the hollow ingot, as shown. The

directions of rotation of the rolls, blank, man-
drel, and deliverer are indicated by the ar-
rowsinthedrawings. The mandrel 1iis, when

desired, rotated positively. This may be ef-
fected by the stepping of the squared end ¢ of
the mandrel - stem in a rectangular recess
formed in the revolving head ¢'.  The latter
is affixed to the end of a counter-shaft, ¢, to

which is keyed the pinion ¢', which is engaged

and driven by the spur-wheel ¢'. Similarly,
the deliverer D, the rear end of which is
loosely stepped in the outer end of the piston
C’, as already described, is in some cases 1o-
tated positively by being feathered in the hub
of the pinion ¢, which is engaged and driven
by the spur-wheel d°.

In Fig. 3 there are shown, for the purpose
of illustration, rolls A «, which are tapering
at both ends and are combined with a conical

mandrel, I, the base of which is of greater

diameter than the diameter of the blank B.

The rolls shown in Iig. 3 are especially
adapted for acting on blanks composed of cop-
per, brass, or other comparatively soft and
ductile metal. It will be seen that theirlines
of impingement upon the blank I3 are at first
convergent and then divergent. The deliv-
erer D and the mandrel E may in this case
be left free to rotate in obedience to the fric-
tion upon them of the rotating blank upon
which they bear, or may be positively rotated
in the manner described, or in any other con-
venient manner. Instead of loosely keying
the end of the shank of thedeliverer D inthe
piston of the hydraulic press, it may be rigidly
affixed thereto, and its forward end may, if
desired, be provided with the removable an-
vil &, the stem d' of which, as will be seen, 1s
loosely stepped in a cavily formed 1n the for-
ward end of the shank of the deliverer, as
shown in Iig. J.

The presence in the apparatus illustrated
in Fig. 3 of the enlarging mandrel E' prevents
the anvil from moving through the space be-
tween the rolls; hence the anvil d’1sin this
case made solid, or at most is provided upon 1ts

face with a small eavity, d°'. It will of course

be seen that by increasing the length of the
rolls A « and by tapering them at their for-
| ward ends as well as at their rear ends the
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pointed end of the enlarging-mandrel Emight | ing-faces of cylindrical rolls, and supported
be projected into the space between the taper- | at the end opposite the mandrel by a non-
1ng rear ends of the rolls, and the apparatus | rotating stationary anvil.
might thus be adapted for first developing in Wedo not considersuch apparatus practical; o
5 the blank a tendency to rupture along the line | butit might be greatly improved by employing
of its geometrical axis preparatory to the pene- | in it that feature of our present improvement
tration of the mandrel into the blank and the : which consists in supporting the end of the
subsequent enlargement of the blank to an ex- | ingot opposite that which is pierced by the
ternal diameter greater than its original di- | mandrel by an anvil, which is either free to 75
10 ameter. : | | , rotate or is rotated by positive means in the
~ In the apparatus shown in Fig. 4 the rolls | direction in which the ingot 1s rotated by the
A a, as will be seen, are arranged on either ! rolls.
side of the axial line of a mandrel, 2, the coni- What is claimed as the invention is—
~cal head of which is provided with spiral | 1. In apparatus for transforming solid me- 8c
15 grooves ¢. In this case the mandrel is either tallic ingots or blanks into tubes, or for en-
held stationary or is rotated positively by the larging the diameters of tubes or hollow me-
means illustrated in Fig. 2, or by any other | tallic ingots or blanks, the combination, as
convenient means, at a different speed from, | herein set forth, of a mandrel with reducing-
or 1n a direction opposite to, the direction of | rolls arranged on different sides of the axial 85
20 the rotation of the deliverer D and the blank line of the mandrel, a deliverer or anvil for
B. It results from this arrangement that the bearing against the rear end of the ingot or
metal 1n the interior of the blank engaged by | blank which is being acted upon, and means
the spiral grooves ¢’ is forced forward. The | for moving the deliverer or anvil forward or
function of the deliverer D is the same as in | backwardina path which is in alignment with go
25 the other cases; but in this instance the for- | the path of the ingot or blank, whereby, dur-
ward movement of the metal is assisted by ing the forward movement of the deliverer or
the screwing action of the spirally-grooved anvil, the ingot or blank against which the
~ mandrel upon the metal compressed between | deliverer or anvil bears is forced toward the
- the mandrel and the rolls. - narrowest part of the space between the op- g5
30 In apparatus of the character herein re- posed working-faces of the rolls and against
ferred to it is usual to mount the shafts of the | the end and over the sarface of the mandrel.
rolls in movable bearings, fo that the rolls 2. In tube-rolling apparatus substantially
may be adjusted to different angles of inclina- | of the character described, the combination,
- tion for the purpose of varying the extent of as herein set forth, of a mandrel with rolls 1no
35 their diagonal action upon the blank; but | arranged on different sides of the axial line
while it has been deemed expedient to herein | of the mandrel, a deliverer or anvil for bear-
point out that the various operations referred | ing against the rear end of the ingot or blank
to are, by means of the employment of the de- | which is being operated upon, and means
liverer, capable of being performed with rolls | for positively rotating the said deliverer or rojs
~}o which act crosswise upon the blank, it isalso | anvil in the direction in which the blank is
~ to be understood that the deliverer is a valua- | caused to rotate by the action upon it of the
ble adjunct to rolls which are so arranged as | rolls. |
to act in diagonal directions upon the blank. 3. In tube-rolling apparatus substantially
| And 1t is to be further remarked that the de- | of the character described, the combination, 110
45 liverer is so effective in its operation that it | as herein set forth, of rolls for imparting
may be successfully employed to force a blank | rotation to the ingot or blank which is
along its path between the converging work- being operated upon, a deliverer or anvil for
ing-faces of reducing rolls so arranged as to bearing against the rear end of the ingot or
- operate with a diagonal action in a rearward | blank, and a spirally-grooved mandrel, as 1rjg
- 50 direction. and for the purposes described.
In all cases the deliverer is simply an in- 4. In tube-rolling apparatus substantially
strumentality for forcing the blank to travel | of the character deseribed, rolils for rotating
- toward the narrowest part of thespace between | the ingot or blank which is being operated
the rolls, the path of motion of the deliverer uapon, reducing it in diameter and imparting 120
55 being in all cases in alignment with the path | to it a tubular form, in combination with a
- of the blank. | o deliverer bearing upon the ingot or blank, and
- When it is not desired either to smooth the | means for moving the deliverer in a path
interior surface or eularge the interior diame- | which is in alignment with the path of the
| ter of the tubular product, the mandrel of ingot or blank between the working-faces of 123
o course is dispensed with, in which case the | the rolls, substantially as and for the purposes
rolls are simply combined with the deliverer, | herein set forth. |

as illustrated in Figs. b and 6. | | - REINHARD MANNESMANN.
We are aware that in apparatus heretofore MAX MANNESMANN.
known the attempt has been made to force a |  Witnesses: -
€5 conically-pointed endwise-driven mandrel to - QUSTAVE ALBERT OELRICHS,

plerce a solid blank placed between the work- | ALFRED MANNESMANN.
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