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To all whom zi may CONCErTY:

Be it known that we, WILLIAM UPRICHARD
Jackson, residing at Bickford House, Heath

Town, and FRANCIS Hexry Lioyp, res1d1nﬂ‘
5 at Stowe Hill, Lichfield, Staﬁ"ordshlre, Eng- -

land, subjects ‘of the chr of Great Britain,
ha.ve invented certain new and useful Improve—
ments in Machinery for the Manufacture of

Steel and other Metallic Tubes and Tubular
10 Billets and other Articles, of which the fol-

lowing 1s a speclﬁcatwn

Our invention consists ot the 1mprovements
hereinafter described 1n machinery for the
manufacture of steel and other metallic tubes

15 and tubular billets and other articles, such as

shells from tubular ingots or blooms, by the

use of which zmpmved machmery the manu-

facture of the said articles 15 fa,cﬂlta,ted'* and

economized.
Instead of manufacturing tubular billets and

tubes from tubular ingots or blooms by pass-
ing them through a series of holes in the same
set of grooved rolls we employ, according to
our invention, two pairs or sets of grooved

20

25 rolls arranged end to end, one pair of rolls ro-

tating in an opposite direction to the other
palr—that is, one pair of rolls is so rotated as
to carry the mﬂ*ot through the rolls in a for-

ward direction “and the other pair of ‘rolis to

30 carry it back through the second pair in the
opposite direction. Each pair of rolls is fur-
nished with two or more holes or grooves, as
may be required, and the adjacent axes of both
pairs of rolls may be arranged to rotate in the

35 same middle housing. At the delivery side
of the first pair of rolls is a back stay or stop
supporting a mandrel, (or mandrels, ) the bulb
or head of the mandrel occupying the eye of
the grooves of the said first pair of rolls, and

40 the delivery or opposite side of the second pair |

of rolls is provided with a similar back stay
or stop and mandrel for use with the said sec-
ond pair of rolls. The delivery side of each

pair of rollsis provided with a receiving table
45 or carrier which is capable of an automatic
sliding or endless motion for transferring the |
rolled billet or tube delivered onto it from op-
posite the hole or eye in the first pair of rolls
to opposite the desired hole or eye in the sec- |

:

ing table has on ifs under side a depending

“are arranged opposite each other, travel back-

der /.

ond pair of rolls and back from the hole or eye 50

in the said second pair of rolls to opposite the

hole or eye and mandrel ia the first pair.
Figure 1 of the accompanying &ra,wmﬂ*s |

-represents in sectional plan tube- rolling ma-

chinery cﬁnstructed according to our inven- 55
tion. Fig. 27s a vertical section of the same,.
taken on the dotted line x, Fig. 1. Hig. 3.

1is a vertical section of a portwn of the sa;id
‘machinery, the said section being taken on

“the dotted line v v, Fig. 1.
to a larger scale than Flos 1 and 2.

TFig. 3 is drawn 60

The same letters of reference indicate the
s&me parts 1n the several figures of the draw-

ings.

o @ represent one pair of rolls, and 6 & rep- 65
resent the other pair, the said two pairs of rolls
being arranged end to end and being independ-
ently drlven, so as to rotate in oppos1te direc-

tions, as is indicated by the arrows on the

rolls in Figs. 1 and 2. Arranged at opposite 70

| sides of the pairs of rolls are railed tracks or
ways ¢ ¢, on which tables & & are placed, so.

as to be capa,ble of traveling from 0pp051te

“one pair of rolls to opposite the other pair.

The two lanﬂltudma,l edges of each t&ble are 75

provided W1th a series of shghtly concave an-
tifriction-rollers &’

The spaces between the inner Ionmtudma,l

‘edges of the traveling tablesd @’ and the eyes
1 of the rolls ¢ @ and b b are bridged-or occu- 8o

pied by fixed platiorms or tables » p, (indi-
cated in dotted lines in Fig. 3,) secured be-
tween the housing of the rolls. Kach travel-
rod &?, which is connected to an endless chain 385
& Worhlnﬂ* over pairs of underground chain
Wheels or puileys £ £ The pairs of driven

chain wheels or pulleys F are fixed or keyed

to the shafts ¢, so that the tables ¢ d', which

ward and forward together on their respective
tracks ¢ ¢. The first or driven shatt ¢ 18 ro-

 tated in a backward and forward direction by

a rack A, gearing with a pinion z on the first
or driven shaft g, the said rack A being recip-
rocated by the piston-rod A7 of the steam—cylm—
The rack A1s preserved in gear with the
pinion ¢ by a roller /, on which the under side
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of the rack bears. When the lever or handle

of the steam-admission valve of the cylinder 2’
(which valve and its handle are not shown) is.
turned in one direction, steam enters one end of

the cylinder and causes the piston-rod 4* and
rack A to advance in one direction, and there-
by transmit motion to the cham—pulleys A
and endless chains ¢ ¢ through the pinion 2
and shafts g. As the tables d d are con-
nected to the endless chains ¢ ¢ through their
depending rods ¢°, which pass through and
work in longitudinal slots in the tracks ¢ ¢,
1t will be understood that the tables on the
motien of the chains ¢ ¢ travel on the tracks
¢ ¢. By reversing the handle or lever of the
steam-admission valve of the steam-cylinder
/' the motion of the traveling tables d &' may
be reversed.

At the delivery side of each pelr of rolls is
arren@ed a back stay or stop £, having holes
in its upper edge, asis usual, for receiving the
stem of the mandrel e, (Shown only in Fig.
3,) which mandrel-stem is provided with the
ordmarv loose bulb or head, which is made to
occupy the eye of the’grooves, through which
the ingot, billet, or partly-made tube is to be
passed by the adjustment of its back support-
ing-screw m’.  (See Fig. 3.)

The machinery described is used in the fol- -

lowing manner: The traveling tables d &
being in the positions represented in Fig. 1,

the hollow ingot or bloom in a heated state
is ‘passed through the pair of rolls ¢ ¢ and is |

delivered onto the stem of the mandrel .
The mandrel 7 being withdrawn in the ordi-
nary way, the partly-rolled ingot, billet, or

“bloom rests on the table &’ at the back or de-

livery side of the rolls ¢ «. In order to pre-
vent the tilting of the traveling tables d &,

should the mﬂ‘ot billet, or bloom restlng
thereon overhencr the outer side or edge of

- the table on which it is supported, rails 2

45

(see Fig. 3) are arranged to bear on the up-
per sides of the Wheels at the inher sides of
the traveling tables & d'. The steam-admis-
sion valve of the cylinder 4’ is now operated,

~and steam 1s admitted to that end of the cylm—

der, Wthh will cause the piston A°and rack A to
move 1n the direction proper for transferring
the tables d d through the pinionz, ehain—pul-

leys £ £, endless chains ee¢, and depending arms

-~ or rods d° d° to opposite the required or next

55

diminishing grooves in the pair of rolls 4 &
which are rotating in the opposite direction

to that of the rolls @ @, as is indicated by the ar- |-

rows on the rollsin Figs. 1 and 2. The partly-

~rolled billet or tube is then passed through

752,980

the eye of the grooves in the rolls 4 4 onto
the stem of the mandrel 7, supported by the
back-stop £ at the delivery side of the rolls
b 0, and on the withdrawal of the mandrel in

6o

the ordinary way the partly-rolled billet or

tube 1s received on the table & at the delivery
side of the rolls 4 6. By reversing thé han-
dle or lever of the steam-admission valve of

“the cylinder A’ the partly-rolled billet or tube

1s transferred by motion of the table ¢ from
the back of the rolls 6 6 to the front of -the
rolls @ @, the said table being brought to rest
when the partly-rolled billet or tube is oppo-
site or in line with the eye of the rolls through
which it is next desired to pass the same.
The said partly-rolled billet or tube is then

passed through the rolls ¢ ¢, and on the with-

drawal of the mandrel on which it is received
from the rolls it is supported on the table &
and 1s ready to be transferred to the rolls 4,

and in the way described the cycle of rolling

operations 1s continued until the tubular bil-
let or tube has been rolled to the required in-
ternal and external diameter. It will be un-
derstood that when at any of the passes the
internal diameter of the billet or tube is re-
quired to be changed the bulb or head fitted
to the mandrel must have an external diam-
ter equal or approximately equal to the inter-

70

75

30

nal diameter which 1t is desired the billet or -

tube shall have after that pass.

Having now described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is—

The combination of two pairs of rolls, and
a mandrel operative in connection with each

Q0

palr of rolls, the said pairs of rolls being ar-

ranged end to end and being rotative in op-
posite directions, each pair of rolls having a se-
ries of gradually-diminishing eyes or grooves,
the eyes or grooves of one pair of rolls alter-
nating in size with the eyes or grooves of the
other pair, thereby to permit a series or cycle
of rolling operations to be conducted by the

95

00

two pailrs of rolls on a tube or billet to be

treated thereby, combined with a pair of trav-
eling tables, one at each side of the rolls, the
tables being arranged to travel backward and
forward 81multane0usly
In testimony whereof we have hereunto set
our hands in presence of two subsecribing wit-
nesses. o
. WILLIAM TUPRICHARD JACKSON..
FRANCIS HENRY LLOYD.
Witnesses:
RICHARD SKERRETT,
ArRTHUR JOHEN POWELL.
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