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IMPR’OVEMENT IN MACHINES FOR STRAIGHTENING AND SMOOTHING RODS AND TUBES,

Specification forming part of Letters Patent No. 216,967, dated July 1, 1879; application filed
February 13, 1879.

To all whom it may concern :

Be it known that I, JosHUA NuTTALL, Of
Allegheny city, connty of Allegheny, State of
Pennsylvania, have invented or discovered a
new and useful Improvement in Machines for
Straightening and Finishing Rods and Tubes;
and 1 do hereby declare the following to be a
full, clear, concise, and exact deseription there-
of, reference being had to the accompanying
drawings, making a part of this specitication,
in whieh—like letters indicating like parts—

Figare 1 is a perspective view of my im-
proved machine for straightening and finish-
ing round bars and tubes. Tig. 2 is a verti-
* cal sectional view of the same, showing, in ele-
vation, the rod or tube operated on, and TFig.
3 is a perspective view of one of the gnides
employed for securing a proper feed of the
tube to the rolls. o

My invention relates to mechanism designed
more particularly for straightening and finish-
ing iren pipe and similar tubing, but it may
also be used for straightening round bars gen-
~erally, whether solid or tubular; and it con-
~ sists‘in improved mechanism: for mounting,
adjusting, and driving the straightening and
- finishing rolls, as well as in the construction of
such rolls and of guides for directing the tube
or rod, as hereinafter described., L
.~ Itis well known in the art of iron-rolling

that if two rolls having concave working-faces
be arranged side by side or one over the other,
- with their axes inclined to each other, an ex-
tended straight bearing is obtained between
the ‘roll-faces in a line bisecting the angle of
inclination of the rolls, and that, upon the ro-
tation of such rolls, a rod or tube lying in
such line will itself be both rotateéd and fed for-

 ward by the action of the rolls.

In the drawings, A A represent a pair of such
straightening-rolls. The particular . form of
their working-faces will presently be described
moreindetail. Kach of these rolls iscarried by

or journaled in adjustable frames B B/, which -

are secured in housings H, which are snpported
on any suitable bed or foundation, D." The
housings H have the form of segments of cylin-
ders, or are concave on their adjacent faces, the
curvature being the same in each, and they are
separated from each other a distance equal to

the diameter of the cirele of which their inner
curved faces-form an arc. Both eurves will
then have a common center midway between
them. Each housing is bolted or otherwise
secured to the bed D or cast solid therewith.
The frames B B/ have a length equal to the
distance between the inner faces of the hous-
ings, and their ends are rounded to the same
curve as such faces. The frames are thus free
to turn in horizontal planes within or between
the housings and be adjusted at different an-
gles of inclination to'each other, and also to be
adjusted at different distances apart, as re-
quired by different sizes of rods or tubes, and
in such varying adjustments the curved faces
of the housings furnish secure and excellent
bearings for the frames. ‘

The lower frame, B, is secured in the desired
position or adjustment by bolts b, set in the
base-plates d, and passing through slots ¢
These slots are curved, with their centers coin-
cident with the center of the curved faces of
the housings.

By loosening the nuts ¥/, the frame may be
turned in a horizontal plane to the desired
position, and there secured by tightening the
nuts. The upper frame, B, has bolts ¢ set
therein, which project up through slots e in
the housing-cap C. The slots ¢ are curved
like the slots ¢/, and- nuts ¢! on the bolts bind
the frame against vertically-adjustable bear-
ings ¢, which may be adjusting-serews, as
shown, or any of the well-known or suitable
devices for securing- vertical adjustment in
rolls.

By loosening the nuts ¢!, the frame may be
turned in a horizontal plane to the desired po- .
sition and there secured; also, by raising or
lowering the bearings ¢?, the frame may be
given the desired vertical adjustment with re-
lation to the lower frame, B’. "The rolls A
A -are journaled in any suitable manner in
the blocks % of the frames, so that they re-
ceive the same vertical and horizontal adjust-
ments as their respective frames. It has been
customary to give such rolls concave faces,
such that when arranged at the proper ineli-
nation to each other they furnish practically:
continuous straight bearings from end to end
of the concavity in the line bisecting the angle

.
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of inclination. An objection to sueh form
arises from the fact that as the rod or tube
approaches the smallest part of the rolls mid-

~ way of their length there is a tendency to

throw the forward end of the rod or tube to
one side out of proper feeding line. This tend-
ency is probably caused, in part at least, by
the difference in size between the middle and
ends of the rolls, and, the larger part moving
over the tube at a faster speed than the smaller
part, the tube is turned or bent aside.

By the dragging action thereon of the smaller
and slower-movmg sections of the rolls, T over-
come this difficulty by turning down or cutting
away slightly the faces of the rolls at and for
a little distance each side of the central sec-
tion or point, a, so that snch reduced or cut-
away sections shall take but very little or no
bite upon the rod or tube passing through.
As a result of this the forward end of the rod
or tube in entering, and the rear end in leav-
ing, such middle sections will not be deflected
out of the proper line of feed nor be subjected

to such inequalities of working as usually fol-

low from such deflection, and thls is especially
important in fube-making, where a properly-.
Qhaped well-finished, and strongly-made end
is almost absolutely essential.

If so desired, such reduced or cut-away mid-

reducing bite,
lightly in contact with the rod or tube, and so
act merely as guides.

I have illustrated in Fig. 2
these roll-faces, in which K represents the tube.
or rod; «', the concave end faces, which give
long, stmloht or approximately straight bezu
ings, Whlch opemtb to round, hnlsh, and
straighten the tube, while the centml cut-away
ﬁce, a, operates wholly or chiefly as a central
guide between the end faces, a’. These end
faces constitute, in effect, four rolls, carried by
and mounted on two inclined axes, such rolls
having a tapering form, concave in the direc-
tion of their length, with their smaller ends
arranged- toward the center, and the two in
line, being separated by a reduced surface,

which operates as a central guide; and while

I have deseribed these rolls as having a cen-
tral cut-away face, yet I consider that four
rolls constructed and arranged as described
would be the mechanical eqmvmlents of the
rolls A A, and as coming within my invention..
If desired the central sections, a, may be
omitted, proper roll-bearings being inserted
in place thereof, though I prefer to 1et‘un the
same or their eqmvalent Also, other modifi-
cations may be made in the construction of the
rolls A A which will, in effect, give extended"
end bearings with an intermediate cut-away
face, Whereby the advantages named may be
secured, and such modifications I include asa
part of my invention.
In order to prevent endwise bending or dis-
placement of the tube at or near the euds of
the rolls, I employ guides n nh. (Shown in de-

tached view, Iig. 8. ) The body- -part nlis fitted

the operation of
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to the form of the inner face of the housings,
to which it is attached by bolts and nuts %,
passing through slots &’ in the housings, so as
to be adjustable toward and from the tube I.
The arm # is set at such angle to the body =

‘that its inner concave face, #°, may serve as a -

side bearing to the tube, either thr ough - the
wholeora palb of the length of the arm. “These
guides are preferably arm'nged on both sides
of the rod or tube and at both ends of therolls,
and, being adjustable as described, they can
be ddapted to rods or tubes of chfferent sizes;
and, furthermore, having smooth bearing-faces
#?, they will not mark. the article passing be-
tween them, as is done when rotary guides or
bearings me employed. Additional guides or
end bearings are also secured by means of holes
o made through the housings in the line of

1 feed.

In order to adjust the rolls for tubes or rods.
of different sizes, the distance between the
rolls must not only be increased or diminished,
but also the angle of inclination between the
rolls must also be varied. This can readily be
done by the skilled workman, as required, by
means of the devices described for eftectmg
such adjustmments. In order todrive the rolls
in these varying positions and relations Imake

use of coupling-rods R R, one for each roll.
‘dle sections, whlle not having a working 01f k ot t

may be so shaped as to come

On one or both ends of the rods are enlarged
polygonal heads #, adapted to enter and oper-
ate correspondingly-shaped open-ended boxes
or sockets R/, secured to the roll-necks, which
project through openings w0 in the sides of the
adjacent housmgs Such a socket may also be
attached to the tumbling or driving shaft of
the driving machinery, as presently described.

The heads » are preferably of proper size in
cross-section to properly fill the ecorresponding
section in the boxes, and prevent undue or ex-
cessive lost motlon, also, the several faces of
the heads » are rounded or curved endwise
from the eentral section line, so as to converge
toward both ends of the axial line of the heads.
The heads may thus be rocked or turned in
the sockets R/, so as to bring the rod or stem -
either in line Wlth the axis of the roll or in-
clined thereto in any direction or at any angle
within about forty-five degrees, more or less,;
and within this range the rods will operate
equally well in driving the rolls, whatever be
their adjustment, without changing the posi-
tion or adjustment of the main driving ma-
chinery. The rolls may therefore be driven
from parallel driving-shafts, or from shafts ar-
ranged in other relations.

I prefer to use coupling-rods having heads

r at both ends, and attach sockets R to both

the roll-necks and ends of the driving-shafts;
but I consider it within my 1nvenmon to use
such head and socket at one end of the coup-
ling and a knuckle or other universal joint at
the other end of the coupling. As the rolls
are adjusted to different angles and relations,
the distance between the sockets on the roll-
necks and on the driving-shaft will be varied.
Inorder to adjust this varlamou within a short
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range, the sockets R’ may be made deep
enough to allow some range of endwise motion
of -the heads therein. I prefer, however, to
attach one or all the sockets by sleeves s, which
are connected to the shaft or roll-neck by lon-
gitudinal feather and groove s! and binding-
serew % or equivalent device. ~ The sockets at
each end of the couplings can thus be moved
toward or from each other at pleasure.

‘While I have designed the coupling more
particularly for driving-rolls, as-described, yet
it is equally applicable for driving shafting
out of line, axid especially when of varying in-
elination.

The operation of my machine will be readily
understood from the foregoing description by
a mechanic skilled in the art of iron-working.

I am aware that roll-coupling pins polygonal
at their ends and polygonal sockets for em-
bracing them are not new, and that such de-
vices have been made so as, having a limited
play in a rotary direction, they might operate
in driving-rolls, even when arranged a little
out of line; but such devices for such purpose
are not- altogether satisfactory in operation,
partly because when the rolls are out of par-
allelism the strain and wear of the coupling-
pins.on the boxes come at the opposite ends
of the pins, and partly because for every vari-
ation of angle a different-sized pin and box are
required, in order to avoid too great or too
little lost or slack motion. ‘

By the use of coupling-pins having heads or
ends, such as are herein deseribed, the rolls
may be arranged inline or out of line, or further
out of line with each other than has heretofore.
been practically attainable, without any ma-
terial variation in the amount of lost or slack
motion—a limited amount of which isrequired,
but too much of which is objectionable.

b

I claim herein as my invention—

1. As an improvement in machines for fin-
ishing eylindrical tubes and rods, consisting
of.concave-faced rolls arranged with their axes

_inclined to each other, and with a line of feed

bisecting the angles formed by such axes with
each other,the central reduced cut-away part,
substantially as and for the purposes set forth.

2. The combination of rolls A ‘A, frames B
B/, concave-faced housings H H, having a
common center midway between them, and
mechanism for adjusting and securing the
frames within the housings, substantially as
deseribed.

3. The improved form of coupling-pin head
herein shown and deseribed, the same being
polygonal in transverse section, and with each
side oval-shaped in the direction of its length,
substantially as and for the uses set forth.

4. The improved form of coupling-head
shown and described, the same being polyg-
onal in transverse section and with each side
oval-shaped in the direction of its:length, in
combination with an endwise-adjustable sock- .
et, R/, substantiglly as and for the uses set
forth. o ’

5. The combination of rolls :A A, frames B
B/, housings H H, having feed-openings o

.therein, and adjustable non-rotary side guides,

n %, arranged and operated substantially as
and for the purposes set forth. ]

In testimony whereof I have hereunto set
my hand. ‘

JOSHUA NUTTALL.
s Witnesses:

R. H. WHITTLESEY,
*C. L. PARKER.




