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UNITED STATES

PATENT OFFICE

HARRY PERRINS, OF STOURBRIDGE; ENGLAND, ASSIGNOR TO PERRINS,
' LIMITED, OF WARRINGTON, ENGLAND.

MANUFACTURE OF METALLIC TUBES.

- SPECIFICATION forming part of Letters Patent No. 671,563, dated April 9, 1901.
Applicatioﬁ filed December 17,1900, Serial No, 40,209, (No model.)

To all whom it may concermn:

Be it known that I, HARRY PERRINS, a sub-
Ject of the Queen of Great Britain and Ire-
land, and a resident of The Hawthorns, Wol-

5 laston, Stourbridge, in the co unty of Worces-

- ter; Kngland, have invented certain new and
useful Improvements Relating to the Manu-
facture of Metallic Tubes, (for which I have
filed an application in Great Britain, No.

o 9,425, bearing date March 22, 1900,) of which
~ the following is a specification. -

- This invention consists of improvements
relating to the manufacture of iron and other
metal tubes,my object being to provide means

15 for the more effectual, convenient, and expe-
ditious production of finished tubes from hol-
low blooms or shells. |

Referring to the four accompanying sheets |

of explanatory drawings, Figure 1 is a sec-
2o tional side elevation showing my improved
means for feeding the hollow bloom or shell
through the gapped or pilger rolls, by which
1t 1s strefched in length and reduced in thick-
ness to the required finished dimensions.

25 Kig. 2 is a sectional end elevation of the for-

ward ratchet-box, and Fig. 3 a similar view |

of the rear ratechet-box shown, at Fig. 1. Fig.

4 18 a side elevation, and Fig. 5 an end eleva-

tion, showing my means for preventing move-

3o ment of the tube and mandrel when released

from the feeding-machine. Fig. 6 is a sec-

‘tional side elevation, and Fig. 7 a sectional

end elevation on theline 1 2, Fig. 6, showing,

to a larger scale, one form of coupling or con-

35 nection between the mandrel and the push-

bar of the feeding-machine. Fig. 8isan ele-

vation representing a group of gapped or

pilger rolls as arranged tandem fashion for

~ the production of a tube having varying di-
40 ameters. | - |

The same reference-letters in the different

views indicate the same or similar parts.

The hollow bloom or shell A, Fig. 1, for the

- production of a tube is placed on a mandrel

45 and subjected to the action of a pair of rolls

- B B’ of the well-known gapped type, which

act intermittently upon a short length of the
bloom to be rolled, the said bloom being grad-
unally reciprocated between the rolls, so that
50 the point of operation is gradually advaneed
from one end to the other.

The rolls are |

driven in the directions indicated by the ar-
rows 1 and 2 in any ordinary manner. Dur-
ing the period of rotation in which the smaller
radii-of the rolls coincide the bloom or shell 53
1s advanced through the rolls by my feeding-
machine, (shown at Fig. 1,) while during the
period of rotation in which ‘the larger radii

of the rolls coincide the bloom or shell, with

the mandrel and the part of the machine sup- 6o
porting the same, are propelled in the diree-
tion indicated by the arrow 3; but during
such return movement the pressure of the
rolls upon the portion of the bloom or shell
A between them causes the metal to flow 65
along the mandrel, (in the direetion opposite

to that indicated by the arrow 3,) thus re-

ducing its thickness to the required size and
correspondingly lengthening the tube. The
bloom or shell A, as shown at Fig. 1, has been 7o
partially reduced and elongated by the gapped
rolls. The finished portion of the tube is
shown to the left hand of the center of the
rolls, while the portion of the bloom or shell
remaining to be operated upon by the rolls 73
is shown to the right hand.

The mandrel Cisdetachably connected with
the push-bar D, which has a socket-like pro-
jection HE fixed to its forward end. Such
socket-like projection E (with a modified form 8o
of mandrel attachment) is also shown in the
larger-scale views at Figs. 6 and 7. The de-
tachable connection between the mandrel C
and the push-bar D, as illustrated at Fig. 1,

is formed by a serew-thread around the rear 8g

portionof the mandreland a correspondingly-
screwed socket or aperture in the front end
of the bar.

The push-bar D is free to slide within bear-
ings formed by a traveling bed or carriage F, go
movable on wheels along the base of a box or
troungh G. The required movement of the said
carriage is effected by a hand-wheel, as H,
having on its shaft a pinion J for gearing in
a rack formed on or secured to the upper end gs
of the trough G. Around the rear part of the

push-bar D, I form slow-pitch spiral grooves
or screw-threads to engage a corresponding
ratchet-nut carried in a pawl-box K, arranged
to permit of the rotation of the nut in the one 100
direction only. I

Between the collars L, L, 1*, and L?, mount-




7o
.

ed on the push-bar D, I dispose the respective
spiral springs M, M', and M®. Thecollars are
freely mounted on the push-bar, which can
thus slide through them. The collar L abuts

against the fixture [ on the bar itself and the
colla,r L3 against the ratchet-box K. During

- the action of the larger radil or the 'Working

IO

20

- surfaces of the rolls B B’ upon the hollow

bloom or tube-shell A such shell,with its man-
drel C, and the push-bar D are, as hereinbe-
fore mdlcated propelled in the direction of
the arrow 3, and daring such movement the
springs are eompressed but when the gapped
portions or smaller radii of the rolls (which
do not act upon the tube-shell) coincide with
each other the springs react upon the push-
barD and propel it, together with the mandrel
C and tube-shell A, in the reverse direction to
that indicated by the arrow 3 until arrested
by stops, asa a’, arranged in the pass between
the rolls B B’ and forming part of the hous-
ings or framing of the rolls. The carriage K
is held stationary during the return move-
ment of the push-bar D by meansof the hand-
wheel H, hereinbefore referred to; but dur-

ing the forward movement of the push-bar

- under the action of the springs a slight for-

30

ward or feeding movement isimparted to the
carriage by the hand-wheel II. In this man-

ner the complete tube is gradually advanced |

through the rolls during its reciprocation.

No rotary motion is imparted to the push-
bar D during its return movement (or ifs

- movement in the direction of the arrow 3) by

35

45

50

55

the working of -the grooved rear part through
the nutin the ratehet-box K, as the nut itselt
is then free to rotate; butduring the forward
stroke under the impulse of the springs the
nut is prevented from turning by the pawl k,
Fig. 3, of the pawl-box K, and thus a slight
rotary movement is imparted to the push-bar
and the connected mandrel with the tube
thereon. By such automatic turning of the
tube the roils are caused to act around the
entire circumiferential surface instead ot
upon only twosides of the tube, as would oc-
cur without such turning.

After the hollow bloom or tube-shell has
been nearly passed right through the gapped
rolls B B’ and so converted into a finished
tube it is necessary to disengage the man-
drel from the push-bar in order to effect the
reduction and stretching of the rear end of
the tube-shell. For this purpose I form a
uick serew-thread around the fore part of

- the push-bar D (baving its direction of spiral
- opposite to that of theslow-piteh serew-thread

60

at the rear end of the bar) and pass the same |
through a corresponding nut having ratchet- |

teeth formed aroundits periphery aud moun t-

“ed in a box N. Normally the said nutis free

‘bar passes through it;

to rotate within the box as the screwed push- |
but after the hollow |

bloom or tube-shell has been nearly passed
right through the rolls the nut is locked or
prevented from rotation by the pawl-lever n, |
whichisthen thrownintoengagement with the |

T

| Flﬂ‘s 6 and 7.
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ratchet-teeth of the nut by means of any suit-
ablelever device,asO. Whenthenutis thus
locked or prevented from rotation, the push-
baron each returnstroke (or movementin the

direction indicated by the arrow 3) will have

such a rotary movement imparted to it, while
the tube and its. mandrel are U‘Flpped twhtly
between the rolls, as to cause 1t to unscrew
and retreat from the mandrel C.. In this
manner the socket-like projection E (which
is in rigid attachment with the bar D) is car-
ried bmk at each stroke a sufficient distance
to clear the rolls and enable the same to bite
and operate upon the rear end of the metal
forming the tube-bloom, and thus the entire
bloom is passed thmucrh therollsasafinished
tube. The conical noseor forward end of the
said socket-like projection K (which is shown
more clearly at Fig. 6) is made at such angle
or degree of Sha,rpness that the reduction in

-dlameter between the larger and the smaller

ends is greater than the 1eductlon that occeurs
in the pass between the pilger-rolls in a cor-
responding peripheral len ogth as the tapering
or working portionsof the Sdfld rolls approach
each other. Thus if any part of the conical
nose should, near the completion of the re-

duction and stretching of each bloom, be

pushed in contact mth the rolls no seizure
will oceur, as the succeeding portions of the

7¢C
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peripheries of the rolls will advanee upon a

portion of the nose of such a smaller diame-
ter as will prevent it from being affected or

“even touched by the rolls.

Instead of providing for an automatic move-
ment of the push-bar -and its socket-like pro-
jeetion relatively to the mandrel, as herein-
before described, I sometimes promde for the

~entire release of Lhe mandrel from the push-

bar, preferably in the manner illustrated at
In this modification the man-
drel is secured to the push- -bar within the
socket projection E by means of a rotatable
holder, as P, located between the socket pro-
Jectwn and an attachment-piece d, fixed to
the push-bar D. The head of the ‘mandrel
is of an oval or similar shape, and the eye

through the rotatable holder P and the aper-
tire in the forward end of the attachment-

piece d have a similar shape to admit thesaid

head; but when the said head ¢ 18 In po-

Slblon as shown at Figs. 6 and 7 the holder P
is rotated through s rlﬂ*ht angle by means of
the handle-piece p, and its apertme is thus
so disposed, as illustrated in the figures, as
to prevent the withdrawal of the ma,ndlel

- When necessary, however, the mandrel can
- be at once withdrawn if the handle-piece p is

so operated as to dispose the eye through the
1.1_01_.(1,61”' P in the same position as the aperture

in the attachment-piece d—that is, to make

the larger sides of the apertures in both pm is
comelde with each other.

‘Before releasing the mandrel from the
holder P for the purpose of effecting the re-
duction and stretching of the rear end of the
tube bloom or shell the top roll is raised to
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relieve the pressure on the tube and it is

10

pivot pin, as shown.
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| then necessary to provide means for prevent-

ing the action of the bottom roll (upon which

the tube rests) from moving both tube and
mandrel.
tional grip, as shown at Figs. 4 and 5, to hold
the forward or the reduced and str etched por-
tion of the tube beyond the rolls. The grip
consists of a pair of tube embracing or grip-
ping pieces Q Q, respectively connected to
the levers g ¢', which are both linked to the
lever Q° on opposite sides of its fulerum or
The said lever Q*is op-
erated as required by means of the foot-lever
Q° upon which the pressure is maintained
throughout the period in which it is neces-
sary to grip the tube. On removal of the foot-
pressure the counterweight ¢? effects the re-
lease of the gripping-pieces from the tube.

After the release of the mandrel from the
holder P the portion of it which was inclosed
by the socket projection H will receive and
support the metal flowing from the rear end
of the bloom asit is passed through the rolls
by hand or otherwise and so reduced to
the required diameter and correspondingly
stretched or lengthened.

In the production of tubes having stepped
or variable diameters, such as the tube A
shown in-course of manufacture at Fig. 8, I
feed the bloom, with its supporting-mandrel,
through a pair of pilger-rolls, as B B’, in the
manner hereinbefore described; but beyond
the said pair.of rolls B B and in line with the
same I arrange other pilger-rolls, as B* B3and
B* B>, which act upon the portions of the tube
already reduced and stretched by the rolls
B B’. The portions of tube passing through
the rolls B* B® and B? B®° are preferably not

internally supported by a mandrel, and thus

at such portions the diameter of the tube is
reduced in the manner shown. The tube is
supported externally while passing through
the tandem series of rolls by means of small
rollers,as R. The various sets of pilger-rolls
are all posnwely driven in any ordinary man-
ner.

When the tubes are reqmred to have inter-
nal fin-like projections, the mandrels em-
ployedin their manufactureare provided with
corresponding channels or depressions, into
which the metal is forced by the action of the
rolls. In like manuer if external projections

are required the working surfaces of the rolls

are provided with channels or depressions.

Having thus described myinvention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In machmes for the manufacture of me-.

tallic tubes from hollow blooms or shells, the
combination consisting of a pair of gapped
rolis rotating in opposite directions, bloomn-

~arresting stops fixed in the pass between the

said rolls & reciprocating push-bar, a man-
drel detaehaoly connected to the said push-
bar, and a conically-nosed socket-piece in at-
tachment with but projecting f1 om the push-

For this purpose I arrange a tfric- |

S

bar, sa,ld socket-piece being thus supported
independent]y of the mandrel and inclosing
a portion of the said mandrel, substantially
as deseribed.

2. In machines for the manufacture of me-
ballic tnbes from hollow blooms or shells, the

rolls rotating in 0ppos1te dueemons blqom-

arresting s‘mps fixed in the pass __between the

sald rolls, a slow-pitch spirally-grooved or
screw- threaded reciprocating push-bar, a
ratchet-nut through which the said push-bar
reciprocates, a deWl box permitting the nuat
to rotate in one direction only, a lnalldl el de-
tachably connected to the said push-bar and
a conlically-nosed socket-piece in attachment

with but projecting from the push-bar, said

socket-piece being thus supported independ-
ently of the mandrel and inclosing a portion
of the said mandrel, subqtcmtlally as de-
scribed. |

3. In machines for the manufacture of me-
tallic tubes from hollow blooms or shells, the
combination consisting of a pair of gapped
rolls rotating in opposite directions, bloom-
arresting stops fixed in the pass between the
sald rolls, a quick-pitch spirally-grooved or
SCIrew - threaded reciprocating push - bar,
ratchet-nut through which the said push- bELl
reciprocates, a pa,wl-box permitting the nut

| to rotate in one direction only, a mandrel

screwed within the forward end of the push-
bar, and a conically-nosed socket-piece in at-
tachment with but projecting from the said
forward end of the push-bar, said socket-piece
being thus supported mdependently of the

mandtel and inclosing a portion of the said

mandrel, Substanbia,l--ly as described.

4. In machines for the manufacture of me-
tallie tubes from hollow blooms or shells, the
combination consisting of a pair of gapped
rolls rotating in Oppomte directions, bloom-
arresting Sbops fixed in the pass between the
said 10118, a reciprocating push-bar having a
quick - piteh spiral groove or screw-thread
along one part of 1t and a slow-pitch spiral
groove or screw-thread along another part of
it,ratehet-nutsthrough which the said serewed
parts respectively reciprocate, pawl-boxes
permitting the respective nuts to rotate in one
direction only, a mandrel serewed within the
forward end of the push-bar, and a conically-
nosed socket-piece in attachment with bat
projecting from the said forward end of the
push-bar and inclosing a portion of the said
mandrel, the direction of spiral of the said
quick and slow screw-threads of the push-bar

‘being in opposite directions, substantially as

described.
5. In machines for the manufacture of me-
tallic tubes from hollow blooms or shells, the

~combination consisting of a pair of gapped
rolls rotating in opposite directions, bloom--

arresting stops fixed in the pass between the
sald rolls, a push-bar, a mandrel detachably
connected to the said push-bar, a conically-

| nosed socket-piece in atbachment with but
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projecting from the pueh _bar, said socket- |

piece being thus supported independently of

the mandrel and inclosing a portion of the

said mandrel, push-bar-supporting wheeled
carriage, carriage-operative hand-wheel and
rack-gear, and push bar-propelling springs
dleposed between a portion of the carriage
and a fixture on the bar itself, substa,ntlally
as described.

tallic tubes from hollow blooms or shells, the

combination consisting of a pair of gapped |

rolls rotating in opposite directions, bloom-
arresting stops fixed in the pass between the
sald rolle a reciprocating push-bar, a man-
drel detaehably connected to the S&ld push-
bar, a conically-nosed socket-piece in attach-
ment with but projecting from the push-bar

and inclosing a portion of the said mandrel,

tube-gripping pieces, a foot-lever, and hnk-

-~ age between the foot-lever and the said grip-
- ping-pieees, substantially as described.

6. In machmes for the man ufeeture of me-

combination consisting of a tandem series of

pairs of gapped rolls, bleom arresting stops
fixed in the pass between the foremost pair of

rolls, a reciprocating push-bar, a mandrel de-
tachably connected to the ea,ld push-bar, a
conically-nosed socketb-piece in ettaehment
with but projecting from the push-bar, said
socket-piece being thus supported mdepend-
ently of the mandrel and inclosing a portion
of the said mandrel, and tube-supporting roll-
ers, the.rolls in each pair of the said series
rotating in opposite directions, substantially
as deecubed

In witness whereof I’ have hereunto set my
hand in presence of two witnesses.

HARRY PERRINS.

Witnesses:
- "EDWARD MARKS,
- HARRY DAVIS.

7. In machines for the manufacture of me-
‘tallic tubes from hollow blooms or shells, the
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