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JAMES ROBERTSON, OF BIRMINGHAM, COUNTY O WARWICEK, ENGLAND.

ROLLING=-MILL,
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70 all whom it may concern:

Be it known that I, JAMES ROBERTSON, a
subject of the Queen of Great Britain and
Ireland, and residing at 8 Newhall Street, Bir-
mingham,in the eounty of Warwick, En 0flaJnd
have 1nvcnted certain Improved Constl uc-
tions of Iousings for Relling, Drawing, and
Pressing Mills and Machines, (foz which EnO"-
lish Patent No. 14,290, dated November 21
1885, has been obtained,) of which the follow-
ing is a specification.

My invention has reference to that class of
mills and machines which are so far unique
in their construction and action that they are
composed of two or more strong rolls or roll-
ers doing their work under great compression
by rolling on the metal or other objective ma-
terial passed between their circumferential
surfaces for the various purposes of rolling
drawing, pressing, bending, and shaping the
various metals into a @reat Varlety of shapes
and forms, such as plate -bars, 1ods wires, or
tubes.

The object of my invention is to so con-
struet suchrolling appliances as to prevent or
lessen the great 1055 of power usually experi-
enced in such machines by the turning of the
journals of the rolls in bush-bearings, and for
this purpose I make use of a channel anti-
frictional-roll housing in which the rolls trav-
erse while the material is being forcibly
pushed or pulled through between the rolls,
as hereinafter described.

In the following description I will refer to
the several figures in sequence without any
preliminary geometrical deseription, in order
as far as possible to avoid needless repetition
in deseribing the various modifications shown.

Figure 1 is a plan, Fig. 2 a side elevation,
and Fig. 3 an end sectional elevation, of a
straight rectangular-channel anti-frictional-
roll housing, A, and pair of rolls B and B’ with-
out axes, and with a semicireular groove cut
in eachroll of myimproved form, adapted for
rolling and drawing out round metal rods and
like articles. Each article is operated upon

by drawing or pulling it through between the
rolls B and B’ by a grasping-tongs, E, applied
to its forward end, the tongs being attached
to and actuated by the traversing chain of an
ordinary draw-bench, as generally used for
drawing tubes and rods.

The rolls B and B’

(Mo model.) Patented in England November 21, 1885, No. 14,290,

are shown rolled on to mid-length through the
channel-housing A, and the rod C half-length
correspondingly pulled through the rolls, Fig. 55
3 showing the housing A in section through
the line m n in Fig.1 and giving a front view

of the rolls B and B’, the roll-guide D being
also shown in section in Fig. 5, and the ob-
ject or rod Cand grasping-tongs E being also 6o
shown inTig. 1, thus showing the form of the
rolls B and B’ and their guiding-piece D and
rod C grasped between them. The front or
roll-entering mouth end o of the channel-
housing A is beveled out slightly wider than 65
the joint diameters of the rolls B and B’
(shown by the dotted lines o’ @’ of the
channel in Fig. 1) to allow the rolls B and

B’ to enter in freely into their containing-
channel housing A and to allow the rod C or 70
like article to be operated upon to be placed
freely into the grooves in the rolls B and B’.
From this beveled-out mouth a,which extends
only inward about a distance equal to about
one and a half times the diameter of therolls 73
B and B’, the channel-housing A, formed, by
preference, of cast-iron or cast-steel, isplaned
out parallel throughout all the rest of its
lencrth, as shown by the sectional elevation of
same in Fig. 3and in plan, as indicated by the 8o
dottedlines a' a’. Onentering the rolls Band

B’ with their guiding-piece D and rod C to be
drawn, they are placed in the position in the
housing A at its front entering end, a, in its
beveled-out mouth, as indicated by the dotted 83
lines ¢, (showninFig. 1.) When therod C is
drawn inward by the tongs K to a distance
equal to about one-half the diameter of the
rolls, the rolls B and B’ (rolling into the
planed-out parallel channel ¢’ a’, which is gc
planed out to the exact width of the joint di-
ameters of the rolls) grasp with great force.
the billet C and roll it down by a semi-rolling-
and-drawing action, the roll guide-piece D
(shown also by dotted lines in elevation in 95
Fig. 2) being shaped to slide freely in the
channel of the housing to allow the rolls B
and B’ to move round freely and retain the
center of the rolls in direct cross-line to each
other. When therod Cishalf drawn through 100
the rolls B and B’, as is shown in Fig. 1 and
by dotted lines in Fig. 2, it is rolled into the
center of the length of the housing, and when

it is fully pulled through the rolls B and B’
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the rolls and rod C assume the position at the
exit end of the channel-housing A indicated
by the dolted lines at ¢’/, (shown in Fig. 1,)
the motion and course of the rolls B and B’
and rod C being as indicated by the arrows,
and therod C, as shown by these dotted lines
¢, releases itself from the rolls Band B’, which
thereafter, with their guiding-frame D, are
again placed in the beveled-out entering-
mouth ¢ for a like fresh operation.

Fig. 4 is a plan, Fig. 5 a side external ele-
vation, and Fig. 6 an end sectional elevation,
of another and somewhat similar anti-frie-
tional straight containing-roll housing, A, but
adapted for two pairs of rolls, B and B/, fo
operate successively on the objective mate-
rial, the object operated upon in this exam-
ple being a tube, C, and shown drawn over a
mandrel, ¢/, which is shown grasped by a pair
of drawing-tongs, E. The channel roll-hous-
ing A has formed out at its entering end a
tapering or inclined mouth on the bottom,
and on its two sides; @, and is shown fitted
with a strong cover, A%, to the sides of the
housing A, and secured to same by strong
bolts ¢ this cover A forming the abutting
rolling-guide for the top roll of the after pair
of rolls, B* and B®. The channel-housing A
in this modification is also planed out on its
two sides in its entire length up to the taper
entering beveled-out mouth « to the exact
width of the two diameters of the front pair
of rolls; B and B’, as described in connection
with Figs. 1, 2, and 3. The bottom surface
of the channel-housing A is also planed out,
and the space left between the bottom of the
channel-housing A and the internal planed
surface of its cover, AY being equal to the
exact joint diameters of the after pair of
rolls, B? and B? and formed parallel though-
out its length, thus forms a quadrilateral
parallel containing-housing A for the two
pairs of rolls B B’ B* B3 To give room to
the guide-frame D for holding each pair
of rolls in center line to each other, both in
the line of their axes and in their transverse
or cross line; as also in the relative positions
of the two pairs of rolls to each other, the
rolls are formed somewhat shorter than their
joint diameters to leave space for the con-
taining sides D’ D? of the roll-guide piece D,
which is planed on its four sides to slide
freely and form an easy-working fit in the
housing-channel A.
cast or formed with two transverse recesses
in it for each to contain a pair of rolls with

“their axes at right angles to each other, form-

ing an easy-working fit. TFig.7 is a sectional
plan, and IFig. 8 a corresponding end section,
of this roll-guide piece or frame D, the sec-
tional plan, Fig. 7, showing the relative posi-
tions of each pair of rolls 13 B’ B? B? and the
end elevation, Fig. 8, showing the positions
of the forward pairof rolls, Band B/, and after
pair of rolls, B* and B% hy dotted lines to each
other in the guide-piece D, and showing the
hole D® in the frame for the passage of the

This guide-piece D is.

tube C, and the mandrel ¢’ being operated
upon, the motions on it and on the rolls being
as indicated by the arrows placed on the
same. The two pairs of rolis I3 B’ B* B, be-
sides having a double rolling and drawing
effect on the article being operated upon, by
being placed with their axes at right angles
have a correcting effect on each other inroll-
ing such articles as rods or tubes to a round
or other form, there being no lubrication nec-
essarily required in drawing such articles as
metal rods and tubes by these new and im-
proved rolls and apparatus. Such articles as
rods and tubes may be drawn in a hotas well
as a cold state, and tubes may also be welded

- while being drawn. The motion on rolls B,

B/, B and B% the tube C, mandrel ¢/, and
grasping-tongs I are all as indicated by the
arrows, and the same letters of reference and
numerals referring to like parts, as in Figs. 1,
2, and 3, need not be further described.

Instead of arectangular straight containing-
housing for the rolls and their guide, a round
housing of a tubular form may be used, which
is nore easily constiructed for such objective
articles as metal rods and tubes, and is more
easily constructed than the rectangular form
of containing anti-frictional straightroll-hous-
ing last described.

Fig. 9 is a side sectional elevation shown’

broken off at both ends, and Fig.10 is an end
sectional elevation of a cylindrical tubular
anti-frictional straight-channel housing A,
shown with two pairs of rolls, B I3’ and B? 3%,
operating on a tube, ¢, with a mandrel, C’,
ingide the tube C. The two pairs of rolls B
and B’ and B? B® are shown in their guide-
piece D. The same letters of reference refeér
to like parts,and the motions are as indicated
by the arrows.

Instead of two rolls acting together on ob-
jective material in a pair, as described in
cohinection with Ifigs. 1 to 10, three or more
rolls may be placed to roll on the objective
material opposite each other; and this would
be the inost advantageous form of housing to
use for such objective articles as metal rods,
it being of a hexagonal form and with three
rollsonly acting together with groovesin their
peripheries for grasping and rolling such arti-
cles as rods and tubes.

Tig. 11 is a side sectional elevation of a
straight anti-friction-roll housing of a trans-
verse hexagonal form and bolted together in
two parts, A A’, by the bolts ¢? and Fig. 12
an end elevation of the same adapted for
three rolls, B, B/, and BY, acting together over
a metal tube, C; and mandrel ¢, the rolls be-
ing shown in suitable recesses for them oppo-
site each other to form an easy-working fit in
their guide-piece D. (Shown clearly in Fig.
12.) The same letters and numerals refer to
like parts, and the motions are as indicated
by the arrows.
modifications of these housings and rolls, two
or more sets of rolls can be used tooperate on
the objective material successively at the

In this, as in mostly all other
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same instant and be placed in succession in
one guide, as described in connection with
Figs. 5 to 10. The rolls used may be of al-
most any form or configuration, as the pur-
pose they are to be used for may require,
whether for operating on the objective mate-
rial between therolls or between the rollsand
the containing - housing or an actuating-bar
placed between the rolls. Spherical rolls con-
tained and operated in a plain cylindrical or
grooved cylindrical houging are very suitable
for shaping or fluting metal rods and metal
wire for nail-rod and similar purposes. )

Fig. 13 is a side sectional elevation with
both ends broken off, and Fig. 14 an end ex-
ternal elevation,of astraight cylindrical hous-
ing, A, bored out internally smooth and paxr-
allel, and three spherical rolls, B, B/, and BY,
are placed in a guide, D, opposite each other
in a similar way to that described,with a piece
of round wire, C, shown passed through be-
tween the rolls, the wire receiving from the
surfaces of the rolls the triangular fluted
shape shown in its rolled end C>. The arrows
indicate the direction of the motions of the
rolls B, B’, and B, guide-piece D, and the wire
C being operated upon. Two or more rolls
can be used of this shape in the housing, and
when used on metal rods produce readily
rounded-out flutes corresponding to the num-

" ber of rolls used opposite each other, and
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which may be increased in number by a suc-
cessive set or sets placed in one guide-piece,
as described in connection with Figs. 9 and
10. Rolls placed in these improved anti-
frietional housings can be actuated by pull-
ing through the object being operated upon
between them, as described, or by pushing it
through between them when it is of a suffi-
ciently stiff and strong nature to withstand
sufficient force to be exerted on it in this way.

Fig. 15 is a plan, and Fig. 16 a transverse
section, on the line m n of same, of a hous-
ing, A, and rolls B B/, the housing A also of
the same general form as deseribed in con-
nection with Figs. 1, 2, and 3; but in this ex-
ample the rolls have plane surfaces for roll-
ing a plane-surface bar, C. The internal
guiding and containing surface of the roll-
housing is planed out, tapering lengthwise,
thereby causing the rolls to close (or it may
open out) on the bar as it is drawn through
and roll a taper bar, C, as shown. DBesides
plane taper bars being easily producible in
this way, the rolls B B’ may have their sur-
faces shaped at their rolling peripheries to
any irregular form to produce a correspond-
ing shape of taper bar, as in sword-blades,
bayonets, and the like, and the rolls may also
have devices engraved on their surfaces, so
as to produce corresponding devices on the
articles formed.

Fig. 17 is a plan, and Fig. 18 a transverse
section, of an arrangement of rolling-machine
adapted for shaping and straightening double
T-bars C. Thehousings A A’ and rolls BB’ roll
on the necks B’ of the rolls and give thereby a

(]

greater degree of traverse to the bar Coperated
upon than the length of their housing A A’.
The housings A A’ in this example are also
shown placed in four strong base-plate gird-
ers, , one half, A, being shown secured to the
<four base-plate cross-girders H by bolts, and
the other half of the housing, A’, madeadjust-
able by the strong set-screws A" for adjust-
ing the housing to the width of the bar Cto
be operated upon. Thebar Cin this example
is drawn through between the rolls by pulling-
gear E or pushed by the ram F. The guides
D are shown in separate halves sliding on
guides A®, planed on the housing A A’ and
connected to each other by the angular bar
D™ by pivot-bolts, so ‘as to allow the halves
D to move outward or inward toward each
other and keep them in their proper relative
positionsto each other lengthwise. Thisform
of housing and means of adjustment on the
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rolls is intended to be used generally for most

of the purposes to which these housings and
rolls are applicable. Asheretofore described,
the rolls can be shaped or configurated on
their surfaces to suit the rolling of almostany
kind or form of objective material, with ready
means of adjustment and inexpensive con-
struetion combined, with greatstrength, The
rolls also can beset opposite each otherin hous-
ings of this kind for any kind of drawing and
rolling purposes.

Fig. 19 is a plan, and Fig. 20 a transverse
section, of another housing, A A’, in halves
and adjustable to any required width within
all ordinary requirements, somewhat diifer-
ently arranged from that just described in
connection with Figs. 17 and 18, and advan-
tageously suitable for the straight forms of
these improved anti-frictional-roll housings
generally. Thehousing A A’isshown placed
in a strong containing base-plate, I, the fyll
length of the housing shown with its con-
tained housings in ‘Fig. 19 broken off short.
The housings A A’ are also planed on their
under sides, and are bolted hard down to the
bottom planed-out surface of their containing
sole-plate H, one half of the housing A’ and
base-plate H being shown in end section in
Fig. 20, showing the positions of the fixing-
down bolts A* of the housings and the adjust-
ing-screws and their nuts A placed in the
sole-plate H.

It will be readily seen that any width of
channel for the rolls within the limits of
the adjusting-screws can be readily obtained
as well ag any degree of taper for rolling
tapered or other forms of articles when re-
quired by this arrangement of housing, as
described in connection with Figs. 15 and 16.
Instead of having two adjustable housing-
pieces, A A’, ag shown, within the sole-plate
H, the internal channel-surface of the sole-
plate H can,with advantage for some purposes,

be made to serve as the side of the housing A’,

and instead of the adjusting-screws A¥ the
movable and adjustable part of the housing
can be adjusted by wedge-pieces or radial
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bars like those of a parallel-ruier, eccentries,
and like means. The arrangement and form
of rolls, as well as the mode of operation and
of being actuated, are the same as de%mi])ed
in connection with Ifigs. 1, 2, and 3, this ex-

ample, too, being shown adapted for rolling’

round 10ds and tubes, and need not be fur-
ther deseribed.

Curvilinear anti-frictional-roll housings of
the same general forms as these straight ones
described may be formed and used for like
purposes; but they possess no advantage over
the straight housings shown, and would be
much more difficult Lo construct pr opeﬂv

I claim as my invention—

The combination of an elongated chan-
nel-housing with rolls traversing said hous-
ing, a guide for the rolls, and means for forci-
bly passing the material through between the
rolls and thereby traversing the latter in the
housing.

2. The combination of an elongated chan-
nel-housing with a pair of rolls traversing
said housing, a guide for the two rolls, and
means for applying power to the material to
foreibly pass it through between the rolls and
thereby traverse the latter in the housing.

3. The herein-described machine for rolling
metal and other objects, said machine com-
prising a pair of rolls between which the ma-

terial is operated on and a guide for the rolls,

403,290

in combination with elongated channel-hous-
ings in which bearing-surfaces of the rolls
traverse and are revolved by frictional con-
tact. )

4. The combination of an elongated chan-
nel-housing with grooved rolls traversing said
housing, a guide for the rolls, and means for
applying power to the material to pass it
through between the rolls and thereby trav-
erse the latter in the housing.

5. The combination of an elongated chan-
nel-housing with grooved rolls traversing the
housing, a guide for the rolls, and a mandrel
to be passed with the metal through between
the rolls, substantially as described.

The combination of an elongated chan-
nel housmo with two pairs of nroovul rolls at
right an g‘les to each other an at raversing said
housing, a guide for the rolls, and means for
applying power to the material to pass it
through between the rolls and Lhorcby trav-
erse Lhe latter in the housing.

Intestimony whereof T have 513‘ned myname
to this specification in the presence of two sub-
seribing witnesses.

JAMES ROBERTSON.

Witnesses:

W. R. M. THOMSON,
JOHN SIME,
Both of 96 Buchanan Street, Glasgow, Scol-
land.
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