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To all whom it may concerm:

BeitknownthatI, LyMAN WHITE, of Water-
bury, in the county of New Haven and State
of Connecticut, haveinvented a new and use-
tul Improvement in Machines for Rolling
Seamless Metal Tubes, of which the following
is a full, clear, and exact description.

My invention relates to an Improvement in
machines for rolling seamless metal tubes
from cylindrical castings, and has for its ob-
ject to provide a machine of simple and effect-
1ve construction,and a series of rolls adapted
for attachment to the machine and capable of
simultaneously reducing and lengthening the
castings to produce a perfect tube.

The invention consists in the combination
and construction of the several parts of the
machine adapted to carry said rolls, as will
be hereinafter fully set forth, and pointed out
1n the claims. | |

Reference is to be had to the accompanying
drawings, forming a partof this specification,
in which similar lefters and figures of refer-
ence Indicate corresponding parts in all the
Views. | |

Figure 1is a plan view of the machine. TFig.
2 18 a side elevation, partly broken away and
disclosing the cable-drum and eable. Fig. 3
1s an end view illustrating a partially-rolled
casting in position and the mandrel in trans-
verse section. Iig. 4 is a vertical section
through the roll-head. Fig. 5 isa detail view

1llustrating a partially -rolled casting upon

the mandrel and the bearing of the rolls there-

of, the casting being in section. Iig. 6 is a
side elevation of a roll, and Figs. 7.and 8 are
partial sections of modified forms of the rolls,.

The frame of the machine consists of two
parallel side pieces 10, which side pieces are
united by suitable webs 11 and provided near
the top, upon their inner contiguous faces,
with integral projecting horizontal ribs 12,
adapted to form a seat or way for the longi-
tudinal sliding carriage 13, as best illastrated
In Fig. 5. Thecarriage is held in position upon

the side pieces 10 by means of tie-plates 14,

secured to the top of the side pieces by means
of suitable tie-bolts 15, or in any other ap-

proved manner. ~
At each end of the carriage 13, upon the

~upon the projecting extremity a worm-wheel

| 16 are formed, in which ears the ends of a

cable 17 are rigidly secured. The cable17is
coiled upon a suitable cable-drum 18, secured
to a shaft 19, journaled in the side pieces of 55
the frame at the .center and transversely of

the same, as best illustrated in Figs. 2 and 3.

The cable-drum shaft 19 projects beyond
one of the side pieces 10 of the frame, and
ife!
20 18 rigidly secured, which worm-wheel is
adapted to mesh with a worm 21, produced
upon a line-shaft 22, as best shown in Figs. 1
and 5. The line-shaft 22 may be rotated in
any suitable or approved manner. |

Upon the upper face of the carriage 13, at
or near the ends, a suitable stock or center
post 23 is constructed!? the said center posts
being either rigidly or adjustably or detach-
ably attached to said carriage and provided
with the ordinary screw-points 24. The cen-
ter points are adapted to hold the mandrel in
position carrying the casting to be rolled, as
will be hereinafter fully deseribed.

At or near thecenterof the frame, upon the
upper face, a roll-head 25 is rigidly attached, .
which roli-head preferably consists of two
castings recessed upon the inner face, which
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“castings are bolted together in any approved

manmner to produce an interior chamber 26, as 8o
best 1illustrated in Fig. 4. The roll-head 25
may or may not be provided with an opening
27 at the top, as illustrated in the drawings.
In the center of the roll-head, transversely of
the same, a circular opening 28 is produced,
and at each side of the central opening and
in horizontal alienment therewith a horizontal
slot 29 1s formed in each section of the said
head, and in the said slots 29 a bearing-block
5018 held toslide, rendered adjustable through
the medium of a screw 31, passing through

85'

| the sides of the head into the block, the outer

extremity of which screw is provided with an
attached hand-wheel 32, or equivalent device
for conveniently manipulating the serew. In
the sliding blocks 30, at each side of the roll-
head, a longitudinal shaft 33 is journaled,
which shafts are carried rearward from the
roll-head, and the rear extremity of each shaft
18 held to revolve in suitable bearings 34 roo
rigidly attached to the rear end of the frame,

under side and preferably at the center, ears | as best illustrated in Figs. 1 and 2. At the




&

rear extremity of each of the said drive-shafts
34 aspur-wheel 35 issecured, adapted to mesh
with the lowergear 30, mounted upon a short

main drive-shaft 37 e\iendmg at a right an-

s ole from the rear (}{ the frame, as bwb shown

i11 IFigs. 1 and 2, which main drive-shaft 37 is
provided with suitable driving-pulleys 38. 1
do not, however, confine myself to this par-
ticular means for driving the shafts 33, as
other equivalent mechanism may be substi-
tuted without departing from the spirit of
this invention.

Above and below each of the horizontal
slots 29 of the roll-head a diagonal slot 39 is
produced, in which bearing-blocks 40 are held
to slide, which blocks are manipulated by a
screw 4l and hand-wheel42;orits equivalent,
in similar manner to the horizontal blocks 30,
journaling the forward extremity of the shafts
20 33. In each aligning pair of the bearing-

blocks 40 a short shaft 43 is journaled, the
forward end of which shaft is carried beyond
~the roll-head. Ifach of the short shafts 43 is
provided with a rigidly-attached pinion 44, as
25 best shown in Ifigs. 4 and 5, the pinions upon
the right being adapted to mesh with the
spur-wheel 45, rigidly secured to the right-
hand shaft 33 within the roll-head, and the
pinions upon the left mesh in like manner
with a similar spur-wheel 45, rigidly.secured
to the left-hand shaft 53.

It will be observed that, as the several shafts
53 and 43 are provided with two adpustable
bmrm,@,s in the roll-head, the adjustment of
the said shafts may be ﬂ,ccnmtely and mi-
mltely accomplished.

Upon the outer forward end of each of the
short shafts 43 the rolls 406 are secured,
adapted toreduce and form the tube. Dy ref-
erence to Iig.
rolls 46 are arranged quartering and equi-
distant from the center of the central roll-
head opening 28.

The construetion of the drawing-rolls is
fully illustrated in Figs. 6, 7, and 8, from
which drawings it will be observed that the
rear end 18 of greater diameter than the for-

ard end, and that the two peripheral end
surfaces « «’ are connected by a spiral in-
clined plane 0, and that the surface interven-
Ing the two end surfaces is spirally stepped.
The plane of the spiral may be either paral-
lel with the axis of the roll, as illustrated in
IFig. 6, or may verge slightly toward the axis,

55 as shown in Ifig. 7, or from the axis, as shown
in Ifig. 8. The purpose of this construction

of the roll is to more readily draw in the tube
while revolving and rolling it. The surfaces

a and @’ of the roll are parallel with the axis

6o of the same, and the diameter of the inner
end surface « is such as just to meet the
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outer surface of the unrolled portion of the
tube, while the diameter of the rear end sur-
face a 18 such that it will finish the tube, o,
65 1n other words, remove any irregularitiesleft
therein by the spiral surface of the roll. The
cylindrical casting 47 to he extended and re- |

5 1t will be observed that the

432,464

duced 19 placed upon a mandrel 48, provided
with redueced extremities or necks 49, and the
said casiing at one end is hent, rolled, or
otherwise manipulated and lapped over the
rear end of the mandrel, as best 1llustrated
at 50 1n Ifig. 5. The mandrel, with the tube
upon ity 1s adapted to passthrough the center
opening 28 of the roll-head, and is held in a
horizontal position parallel with the sliding
carriage 15 by 111{}:11‘15 Of the centering serews
of the center posts 23, as best 111115t1*med in
If1igs. 1 and 2.

Tn operation the close-fitting cy]mducal

casting 47 is placed upon the mandrel 48, and
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the rear end of the mandrel is passed through .

the aperture 28 of the roll-head and sup-
ported by the centers. The drum-shaft 191s
then manipulated to cause the carriage 15 to
fravel rearward, Whmeupon the rear end of

+ the casting is blouﬂht in contact with the pe-

ripheral surface ¢’ of the roll, and the said
roll being revolved will in turn revolve both
the Cﬂ%tlll”‘ and the mandrel, and owing to
the pecuhm* form of the said rolls above de-
sceribed and by the assistance of the cable at-
tached to the carriage the two are passed
through the head between the rolls and re-
duced in thickness and clongated thereby, as
illustrated in Fig. 5.

Having thus deseribed my invention, what
I claim as new, and desire to secure ]_.)y Let-
ters Patent, 18—

1. The combination, with the mandrel, of
a head having drawin o-rolls journaled there-
in, with their axXes par allel w1th the mandrel,
Gaeh roller having its surface formed into a
spiral inclined plane and having a eylindrieal
end surface at thebase of the inelined planc
and into whieh said inclined plane vanishes,
substantially as set forth.

2. The combination, with the mandrel, of
ahead having conical drawing-rolls journaled
therein, with their axes parallel with the man-
drel, and each roll having a cylindrical end
surface at the base of the cone and a spirally-
stepped surface leading from the smaller end
of the rotler and vanishing into said cylin-
drical surface, substantially as set forth.

3. The combination, with the mandrei, of a
head having conical drawing-rolls journaled
therein, with theiraxes parallel with the man-
drel, and each roll having a cylindrical end
surface at the base of the cone and a spirally-
stepped surface leading from the smaller end
of the roller and wmusluu-:r into said cylin-
drical end, the said step bemﬁ 111(3111‘1ed, sub-
stantially as set forth.,

4. The eccmbination, with the frame and the
reciprocating mandrel, of the head mounted
on the frame and having an opening through
which the mandrel passes, reducing or com-
pressing rolls journaled in the said head equi-
distant from the mandrel, and gearing for ro-
t.wimn* said rolls, substantially as set Forth.

The combination, with a reciprocating
mand rel, of astationary head and a series of re-
ducin g-rolls journaled in the said head around
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said mandrel and having their peripheral |

surface in two diameters connected by a spi-
ral inelined plane, all combined for operation,

- substantially as shown and described. =

IO

20

0. The combination, with a horizontally-re-
ciprocating mandrel, and a fixed head pro-
vided with adjustable bearings located in a

‘plane transverse to the axis of the mandvrel,

of reducing-rolls journaled in said adjustable
bearings around the mandrel, said rolls hav-
ing their peripheral surface in two diameters
connected by a spiral inclined plane, and

means, substantially as shown and described,

for revolving said rolls, as and for the pu rpose
specified. | - 1-

7. The combination, with a horizontally-re-
ciprocating carriage provided with center
posts, and a fixed head vertically extending
above said carriage and provided with a se-
ries of adjustable bearing-blocks equidistant
from the central opening of the head, of a se-
ries of reducing-rolls journaled in the said
bearing - blocks around the opening in the

~ head, said rolls having a peripheral surface,

- 25

two diameters connected by a spiral inclined
plane, a mandrel held between the center
posts of the carriage and passing through
the central opening of the head,and means,
substantially as shown and described, for re-
ciprocating the carriage and revolving the
sald rolls, as and for the purpose specified.

5. Thecombination, with the frame, a recip-
rocating carriage provided with center posts,
and the mandrel held thereby, of a head on
the frame transverse tothe mandrel an d hav-

ing a central gpening through which the man-
. drel passes, bearing-blocks in the head equi-

distant around said mandrel, compressing or
reducing rolls journaled in said blocks, and
imeans, substantially as described, for recip-
rocating the carriage and rotating the rolls,
substantially as set forth. | -
9. "The combination, with the mandrel, of
the stationary head through which the man-
drel passes, rolls journaled in said head, with
their axes parallel and provided with pinions,
and parallel shafts having pinions on their
inner ends meshing into the roll-pinions, sub-
stantially as set forth. |
10. The combination, with the frame and

“the roll-carrying head, of the reciprocating

carriage having center posts, a mandrel held
between said posts, a cable connected to the
ends of the carriage, a drum around which
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the cable is wound, and a worm-gearing for ss

rotating the drum, substantially as set; forth.
LYMAN WHITE.
Witnesses: '

LucieN F. BURPEE,
STEPHEN W. KELLOGG.
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