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To all whom uﬁ may concerm: -
Be it known that I, MAX MANNESMAN“\T of

- Remscheid, Germeny,ha,ve mventedecertem

Improvement in Work-Gages for Apparatus
Employed in Rolling Seemless Metallic Tubes,
of which the following is'a specification. -
This improvement reletes to the art of pro-
gressively reducing successive sections of a
relatively thick shelled hollow ingot into in-
tegrally united lengths of reletwely thin

_shelled tubing by the employment, in combi-

| working faces of the rolls.

nation with a suitable mandrel, of intermit--
tently-acting rolls the eross-area of the pass-

through Whlch gradually diminishes during-

the performance of the reducing function and
afterward suddenly increases, end thus af-
fords opportunity for 1mpertme such feed
movements as may be required for presenting

the unacted upon part of the ingot in the
proper position to receive the next attack of-
- the rolls.

'T'his process of reduction, which is

known as “step-by-step ” rolling, may be prac-
ticed by the use of rolls which during the per-

formance of the reducing function are formbly -
moved bodily toward eaeh other or one toward

the other, and then separated from each other

by a reverse movement to permit the requaired

feeding of the ingot. It is preferred, how-
ever, to employ two rolls, each of Wthh has
what may be called a “ perecentne working
face merging into a concentric finishing fece,
which together occupy about one hundred and
eighty degrees of its perimeter,the remainder

of its perimeter being formed-upon a dimin-
ished radius in order to afford room and time

for the feeding of the ingot during the inter-
vals between the successive attacks of the
rolls upon the previously unacted upon parts
of the ingot. In any case the rolls are pro-
vided with longitudinally-tapering and later-

- ally-flaring grooves which are approximately
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semielliptical in cross-section, whereby dur-
ing the rolling action the roll-pass, while. ex-
tensively dlmmlshmﬂ' in height, less exten-
sively diminishes in widih, and thus affords
room forsome lateral outward flow ot the com-
pressed metel at the opposite sides of the man-
drel. It is essential that at each action the
first impingement of the rolls upon the ingot

shall be at short distances back of the for-

ward extremity of its previously unacted upon

ing ingot being therefore convergent.

given a tapering shape.

portlon so that bunches or waves of metal
may be formed in front of the advancing
During the roll-
ing action the ingotis forced bodily beekwerd
but as the vertical dimension of the roll- pess

| diminishes the two waves of metal referred

to are pressed toward each other, their paths
of motion relatively to the backwardly-mov-
It is
desirable that the rolls shall be rotated with
great rapidity in order that the entire series
of the reducing operations may be performed

After each action of the rolls

sixty degrees or ninety degrees, as the case
may be, and requires to be fed forward to
properly present it for the next action of the
rolls. - It will easily be seen that if fed too far
forward the first impingement of the rolls
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‘before the thicker portion of the ingot has .
time to cool.
the ingot is turned on its longitudinal axis

will be at a distance too far back of the for-

ward end of the previously unacted tpon por-
‘tion of the ingot, and there will then be dan-

ger of stalling the rolls or of breaking or dis-
mounting them from their housings. On the
other hend if the ingot is not fed sufficiently
far forward the first i impingewment of the rolls
may take place in front of the prewously un-
acted upon portion of theingot,in which case
the ingot will be driven lapldly backward
Wlthout the formation of the waves of metal
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in front of the rolls,the presence of which is

necessary to the euccessful performance by
the rolls of the operation of working down the
thicker end of the ingot step by step into fin-
ished integrally - cennected lenn'ths of rela-
tively thin shelled tubing. |

It is the object of the present improvement
to.accurately gage the forward-feeding move-
ment of the ingot by presenting for impact, at

first on the forward end and thereafter upon .
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the partially-reduced portion of the ingot,a

bifurecated stop the opposed faces of the Jaws
of which are slightly convex and approxi-
mately fit the forward end of the ingot, which
by the preceding action of the rolls has been
"The jaws of the stop

are chamfered upon their upper and lower

sides in order that they may extend into the

space between the rolls nearly to the vertical
plane of the axes thereof the p031t1on to
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trie rolls for progressively reducing a thiek-
shelled hollow ingot step by step into inte-

tudinal axis of the tube.

standards C C’.

which the ingot is required to be fed being
one in which the forward extremity of its un-
acted upon portion extends slightly forward
of the vertical plane of the axes of the two
rolls. Thetwo jawsof the bifurcated stop may
be formed of separate pieces,but will prefer-

ably be made integral with each other and
wnh a hollow cylmder of sufficient internal
diameter toallow of the free passage through
it of the finished tube. Said cylinder with eald
bifurcated jaws, constituting what is here-
in designated the “ work—-ﬂage,” is supperted-
upon the frame of the apparatusand is backed
by a stiff spring, and thus given a narrow
range of compressibility and resﬂlence By
this expedtent the ingot, after each action of
the rolls upon it, may be turned and fed for-
ward to the exact position required for its ap-. |
propriate presentation for the next action of
the rolls.

For the purposes of the present improve-
ment, which relates to the combination of the
work-gagewiththeintermittently-acting rolls,
the in n"ot may be assumed to have its feedmg
mevement imparted to it manually.

The accompanying drawings, representing
the work-gage applied to a pair of paracen-

grally-united lengths of thin-shelled tubing,
are as follows:
Figure 1 is a transverse ver tleal section of
a pair of paracentric rolls and of a hollow 1in-
got in process of being reduced Into a thin-
shelled tube, showing the work-gage in verti-
cal section in the plane of the central longi-
Fig.2 1s a horrizon--
tal section taken through the plane of the
central longitudinal axis of the ingot, afiord-
ing a top view of the lower roll and shomnfr
the partially-reduced forward end of the in-
oot in contact with the werk-ga“e
The apparatus represented in the dr awings
embraces two paracentric rolls A B, mounted
in the usual manner between the housmfr-__-

In Fig.1 a hollow 1ingot or blllet D is repre- -

- sented in solid lines in the position to which

5§

- previously unacted upon part of the ingot.

60

of an attack of the rolls upon the ingot. -

it has been driven by the rotation of therolls
to the position in which they are represented
in solid lines. The ingot and the rolls are
represented in dotted lines in their relative
positions at the time of the commencement

In Fig. 2 the hollow ingot is replesented as
being fed forward to the position which it is
required to oceupy in order to appropriately-
present for the next action of the rolls the

In both drawings the mandrel Kisrepresented
as within the hollowingot. In Fig.1ltheman- |
drel is represented as having partaken of the
backward movement of the ingot. In Fig. 2
the mandrel is represented in the pesition
which it occupies by reason of having par-.
taken of the forward movement of the ingot. A

545,

| said bolts ha,vmfr a sSpring,
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As will be seen on reference to Fig. 2, the ini-
oot is represented as having been brou oht to

rest by the contact of its tapering forward
portion with the work - gage, which consists
of flaring jaws fFf’, which are formed inte-
agrally with the hollow . block or cylinder .
The cylinder F 1s prewded with the circum-
ferential flange F’, which is suitably perfo-
rated to receive the bolts g g, by which the
work - gage is secured to the yoke II. The
yoke H is provided with perforations 7 J to
admit the shanks of the bolts I I, which screw
into the housing-standards C C’ as shown.

.Between the head 72 of each of the bolts I and
the outer face of the yoke H is a strong vo-

lute-spring J, which. is placed under a condi-

‘tion of high tensmn by the screwing home of

| the bolts I I, as shown. DBy this mode of sup-
porting the voke H,to which the work-gage
is affixed, the WOI‘]I-U&WB i3 given a slmht
range of y1e1dmn- mevement due to the yleld-
ing quahty of the springs J J, and a corre-
Spondmn" range of return mevement result-

ing from the resilient force of the springs J J.

As will be seen on reference to the draw-

‘ings, the internal diameter of the work-gage

and of the aperture H’ in the yoke H, which
is in alignment with the work-gage, is amply

large to permlt of the passage of the finished

tube through the work-gage and yoke.
- What is claimed as the invention 18-
1. The combination as herein set forth of

the. paracentric rolls, A B, the housing stand-

ards, C C’/, the mandrel, K, the work Tagoe

provided with the bifurcated jaws, f 1/, " the
yoke, I, fastening devices for fastening sa.ld

work gage to ea,ld yoke, the bolts, 11, serewed
into the housing standards, C C/, each of the
J, inter posed be-
tween its head _'end_the outer fece of said yoke,

as and for the purpose described.

2. A mandrel for supporting a hollow me-

| tallic ingot, a pair of step by step acting rolls,
-eubqtantlally such as deseribed, for progress-

ively reducing successive sectiens of said in-

| got into integrally united lengths of thin

shelled tubing, in combination with a spring

supported work gage bifurcated at one end
~and having its bifurcated end projecting par-
tially into the space between said two rolls,
‘as and for the purposes set forth.

3. A mandrel for supporting a hollow me-
tallie ingot and a pair of step by step acting

rolls substantially such as described for pro-

gresswel y reducing successive sections of said
ingot into integ relly united lengths of rela-
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tlvely thin shelled tubing, in combination |

with a work gage projecting partially into the
space between said rolls, the said work gage
affording clearance for the finished tubing but
adapted to present a bearing and act as a stop

for the unreduced or incompletely reduced
forward end of the ingot for the purpose of

arresting each of the endwise feeding move-

‘ments of .the ingot at a prescribed point.

4. A mandrel for supporting a hollow me-
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tallic ingot and a pair of step by step acting | tially into the space between said two rolls,
rolls substantially such as described for pro- | as and for the purpose specified.

gressively reducing successive sections of said B | | R
ingot into integrally united lengths of rela- | o MAX MANNESMANN.
tively thinshelled tubing,in combination with Witnesses: -

a tubular work gage bifurcated at one end ADOLF NOWAK,

and having its bifurcated end projecting par- R. LUDWIG.
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