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it appertains to make and use the same, ref-
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~and elongate a heated metalhc ingot or b1llet'
without sub;j ecting it to such torsmnal strain

UNITED STATES PATENT OFFICE.

" JOHN C. STURGEON OF ERIE, PENNSYLVANIA

MECHANISM FOR PIERCING IVIETAL INGOTS.

SPEGIFICATION formmg pa,rt of Letters Patent No. 601 783 dated Aprll 5, 1898.
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__TO all whom z,t may concern:

Be it known that I, JOHN C. STURGEON a

' mﬂ'-ma,ndrel

The pleremn'-ma,ndrel may be
Statlonmy or rotated, if desired, to facilitate

citizen of the United States, residing in the | the piercing of the blank but the oripping 55

city of Erie, in the county of. Erie and State

of Pennsylvama have invented certain new
and useful Improvements in Mechanism for
Piercing Metallic Ingots or Billets and Draw-

ing Them Out into Tubes and I do hereby

declare the following to be a full, clear, and |

exact description of the invention,' such as
will enable others skilled in the art to which

erence being had to the accompanying draw-

ings, and to the letters of reference marked

thel eon, forming part of this specification.
My invention rel&tes to improvements in

mechanism for piercing metallic ingots or bil-

letsand making tubes therefrom;

adapted to pierce a longitudinal hole through

as will distort the grain or fiber of the -metal

B therein.
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- and as it moves forward it is drawn out lon-
oitudinally and in its forward travel is forced.
against the pointof a piercing-mandrel placed |
in the path of the axis of rotation of the in-
The arrangement of the rolls

4.0

- ﬂ'ot or billet.
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- This mechanism consmts, substdntlally, of

a disk and a pair of rolls overlapping and run-
ning a,d;]aeent to the face of one side of said
disk and a piercing-mandrel located near the
point of exit in the axis of the path of the in-

oot or billet in its passage between the disk
and rolls, that as the ingot or billet is rolled
out between them it will be pierced longitu-
dinally by the mandrel.

In" accomphshlnﬂ'

this result the heated ingot or billet isinserted
between the per 1phery of the disk and the

rolls, which impart to it a rotary motion and

at the same time a longitudinal movement

1elat1vely to the surface of the disk where

they contact with the ingot or billet in its pas-

sage between them issuch thatasubstantially

uniform speed of rotation isim pa,rted toevery.

portion of the ingot or billet passing between
them, thus drawing out the ingot or billet lon-

frltudmally wﬂzhout materlally disturbing or

distorting the grain or fiber thereof durmﬂ*
the reduetlon of its diameter and its elonﬂ'a-

tion and 1ts forward mevem_ent over the plerc-

| and it con- -
‘sists in mechamsm SO constructed that it 1s

1

power of the disk and rolls on the ingot or
‘billet passing between them imparts suflolent
longitudinal force to its forward movement

to force it onto and over the piercing-mandrel
interposed in the axis of its path of travel.

In the accompanying drawings I show ap-
prommately the shapes and different relative

- 60

positions of the disk and rolls and piercing-

mandrel of the mechanism which I employ
in the construction of myinvention. I have
not attémpted toshow the framework or hous-
ings or the gearing for imparting motion to
the disk a,nd rolls or other portions of a fully-
organized machine, these general features
formmﬂ' no part of the mventlon herein

-clmmed astheir construction and application

to the pa,rts herein shown are well understood

| by those skilled in the art to which this in-

vention appertains. Idonotmean, however,

‘to confine myself to the exact shapes and pro-
portions shown, as these may be varied to a

considerable extent to suit different condi-
tions without depa,rtlng from the spirit of my

‘invention. .
In the drawings, Figure 1 is a top or plan

view of a disk, a pair of parallel rolls over-

lapping the pemphery of the face thereof at

an angle to a radial line throun*h the axis of

the dlsk and a plercmﬂ'-mandrel the poinb

of Wthh is located. in the axis of the path of

the traverse of an ingot or billet passing be-
ﬁween said disk aud rolls.

view in elevation of the same, lookmﬂ' ACTOSS

the disk toward the inner ends of the rolls,

and also show ing the end of an ingot or blllet
being drawn out and pierced. Fln' 3 18

view of the same, partially in elevatlon a,nd
‘partially in sectlon on the lines  « in Hig.

1, showing a sectlon of the'ingot or billet dur—
ing its passage between the dlsk and rolls,

towether with the pleremo*-mandrel in opera-
Fig. 4is a top or plan view of a section
of the disk, showing a pair of parallel rolls

tlon

overlappmw the pemphery of the face thereof
at one side of and parallel to a radialline

‘through the axis of the disk and a plercing-

mandrel located in the axis of the path of the
traverse of -an ingot or billet passing between
the rolls and disk. Fig. 51is a top or plan
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Fig. 2is a side
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view of a section of the disk, showing a pair
of rolls of equalsize at both.ends overlapping
the periphery of the face of the disk and ar-
ranged at an angle to each other and to a ra-
dial line through the axis of the disk and a
piercing-mandrel located in the axis of the
path of an ingot or billet passing between the
rolls and disk. Fig. 6 is a top or plan view
of a disk and a pair of conical rolls overlap-
ping the periphery of the face of the disk
and a piercing-mandrel located in the axis of

the path of the traverse of an ingot or billet

passing between the rolls and disk., Fig. 7

is & view of the same, partially in elevation

and partially in section, on the lines 4 ¥ in
Fig. 6, showing a section of aningot or billet
during its passage between the disk and rolls,

towethel with the plercing-mandr el in opera-

tlon
In the drawings, A is a disk bupported and

rotating on a sha,ft B, to whichsuitable driv-

ing power may be applied. The face of this
disk consists of a central plane surface «,
around which there is a beveled working sur-
facea’. Overthisbeveled workingsurfacea’
I place a pair of rolls CD. Theserollsover-
lap the disk A, and the inner ends ¢ d thereof
are closer to theinner edge of the beveled sur-
face o' of the disk than the outer ends ¢’ d’
thereof are to the outer edge of the beveled
surface a' of the disk.

- As shown in Figs. 1, 2, and 3 of the draw-
ings, the axes of the rolls C and D are paral-
1e1 to each other and at an angle to a radial
line 'y y passing through the “center of the
disk A, and in Fig. 4 of the drawings the
axes of the rolls C and D are parallel to each
other and parallel to a radial line ¥ ¥ pass-

‘ing through the center of the disk A; but the

lme of the traverse of the ingot or blllet be-
tween the disk and rolls is a,t one side of said
radial line ¢y v, and in Iig. 5 of the drawings
the adjacent sides of the rolls C and D are at

~an angle to each other, and in Figs. 6 and 7
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the IOHS are conical in shape and the adja-
cent sides thereof at an angle to each other.
T'hese features may, however be varied as
desired. These rolls are supported on suit-

able journals C' and D’ and shafts C?and D?,

to which suitable driving power may be ap-
plied.

In the axis of the line of travel of the in-
oot or billet between the disk A and the rolls

C and D, I place a piercing-mandrel K, so that

the point of it will extend inward between
the ends ¢ and d of the rolls and the inner
portion of the beveled surface o' of the disk
A, so that when theingot or billet rotates and
travels toward and nearly reaches the ends
¢ d of the rolls and the inner edge of the bev-
eled surface a’ of the disk it will encounter
and be pierced longitudinally by the piercing-
mandrel.

The circumferential speed at which the in- l
ner ends ¢ d of the rolls are driven is approxi-

mately the same as the circu mfel ential speed

601,783

| A, and while the travel of the periphery of

the bevel o' of the disk A is somewhat faster
than that of the periphery of the ends ¢’ d’
of the rolls C D there is sufficient slippage of
the disk and rolls on the ingot or billet at

that pointasit tr avels throu 0*11 the constantly-
narrowing passage between Fhe rolls and disk

that as it is rotated therein it is drawn out

and elongated and reduced in diameter with-
out any materlal disturbance or distortion of
the fiber or grain of the metal and gradually
forced fOI‘WELId into and through the Narrow-
est portion of the passage and over the point
of the piercing-mandrel Kl and out from be-
tween the rolls and disk. In pilercing some
kinds of ignots or billets, however, I prefer
to use the conical form of rolls C® D3 shown
in Figs. 6 and 7, as their outer ends ¢* d* be-
ing of greater diameter than their inner ends
c® d? the travel of the peripheries of their
outer ends more nearly approximates the
travel of the periphery of the beveled work-

ing surface a' of the disk, and therefore there

is less torsional strain and slippage of the
parts on the ingot or hillet at that point than
there is with the straight rolls. Otherwise the

operation and results produced by these rolls
and the disk are the same as hereinbefore de-
sceribed.

In operatlon the end of a heated ingot or

billet I is inserted between the periphery of
the bevel ¢’ on the disk A and the outer ends
of the rolls. It then immediately commences

to rotate and travel forward toward the inner

edge of the bevel ¢’ and at the same time is
elongated andreduced in diameter asit moves
forward until it encounters the point of the
piercing - mandrel, which pierces it, and it
travels onward over the mandrel until fin ally
the ingot or billet is pierced throughout its
entire lenﬂ'th and at the same time 11: 1S ¢con-
siderably elongated_ and reduced in diameter.

As before stated, the drawings are diagram-
matic, and 1t is not intended that they shall
represent the exact proportions and relations
of the rolls and disk and their working sur-
faces or of the piercing-mandrel thereto, for
these proportions and relations may vary
widely with the conditions and eharactel of
the work to be performed.

Having thus described my mventlon what
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Iclaim as new, and desire to secure by Letters ,

Patent of the Umted States, 18—

1. The combination of a disk, a pair of rolls
overlapping the face of said disk, and a man-
drel in the axis of the passage between said
disk and rolls, substantially as set forth.

2. The combination in an ingot or billet
piercing machine, of a disk, a pair of rolls
overlapping the edwe of the face of said disk,
and a plelelnrr-mandl el located in the axis of
the passage between said disk and rolls at or
near its narrowest point, substantially as set
forth.

3. The combination in an ingot or billet
piercing machine, of a disk ha,vmﬂ' the pe-

of the inner edge of the bevel ¢’ of the disk i riphery of its face beveled, a pair of rolls over-
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lappmw the beveled surface of said disk, and | piercing machine, of a dlSk havmn' the pe-

a piercing-mandrel located in the axis of the
passage between said disk and rolls at or near
the exit end of said passage, substantmlly as
set forth.

4, The combination in an ingot or billet
piercing machine, of a disk, a pair of conical
rolls overlapping the edge of the face of sald

disk, and a piercing-mandrel located in the

axis of the passage between said disk and

rolls at or near its narrowest point, substa,n-'

tially as set forth.

5, The combmatwﬁ in an mﬂ'ot or b1llel3 .

riphery of its face beveled, a pair of conical
rolls overlapping the beveled surface of said
disk, and a piercing-mandrel located in the
axis of the passage between said disk and

‘rolls at or near the exit end of said passage,

substantially as set forth.
- In testimony whereof I affix my signature
in presence of two witnesses.
JOHN C. STURGEON
Witnesses:
FRED KINFELDT,
F. J. BASSETT.
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