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The present invention relates generally as indicated to
a cross-roll straightener, and more particularly, fo a cross-
roll straightener in which round stock (wire, rod, bar,
tube, etc.) is straightened thereby as the stock is flexed
to longitudinally curved form, and is rotated about and
advanced along its longitudinal axis through one or more
curved passes defined between a set or sets of cross-roils.

Hitherto, and as well-known in the art, it has been pro-
posed to straighten round stock by advancing the same
through a curved pass formed between a set of cross-rolls
one of which is straight and the other of which is con-
cavely contoured, the former roll serving as the male roil
to deform the stock against the latter or female roll. The
female roll may be contoured to make contact with the
curved or flexed stock along an approximately helical

" line. It also has been proposed to provide successive sets
of straight-pass cross-rolls that are laterally offset with
respect to the longitudinal axis of the stock so as to cause
flexing thereof as it advances from one set of cross-rolls
to the next.

In the use of curved pass machines of the character
indicated, the round stock has a tendency of moving
laterally of its axis, or of assuming a position parallel to
the axis of one or the other of the cross-rolls whereby
working pressure of the rolls on the stock is lessened un-
less complex guides capable of handling cousiderable
forces are employved to maintain the axis of the stock
coincident with the axis of the roll pass. The variation
in the speeds on both sides of the pass in conventional
curved pass straighteners has reduced the efficiency of
such machines considerably. In addition to friction
losses in the rolls themselves, the pressure on the guides,
both top and bottom have reduced the efficiency of these
machines over multiple roll, straight pass siraighteners
besides limiting the straightening speed because of the
guides. The constant adjustment of the guides, due to
considerable wear and frequent replacement of guides
and rolis, due to excessive wear have limited these ma-
chines and have reduced the overall efficiency as compared
to straight pass straighteners where symmetrical rolls and
speeds are obtainable. By employing several such sym-
metrical, straight pass, concave rolls, set at rather steep
angles and providing for adjustment of the roll speed on
both sides of the pass it has been possible to straighten
tubes without guides. Such straighteners have the draw-
back, however, that the stock must engage all rolls before
full flexure is obtained, and every portion of the stock
wiil not be straightened evenly, such as in the case of a
two roil, curved pass cross roll straightener.” The mul-
tiple roll straightener of my U.S. Patent No. 2,655,194
also provides the extra guidance of roll sets skewed in
relation to each other, but all muliiple roll machines are

more complex, are more difficult to set up and are also,

as a rule, more expensive.

Accordingly, it is a principal object of this invention
to provide a set of curved pass cross-rolls that are con-
toured to define a curved pass having rotating speeds
substantially equalized at opposite contact points through-
out the pass.

It is another object of this invention to provide cross-
rolls that are contoured so that a curved pass as above is
defined therebetween (thereby necessitating cross-rolls of
different diameters), and so that the ratios of the diam-
eters at the ends of the pass to the minimum working con-
tour diameter of the large roll (the female roll) and of
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the diameters at the ends of the pass to the minimum
working contour diameter of the small roll (the male
roll) are substantially equal.

Tt is another object of this invention to provide a cross-
roll straightener of the curved pass type where the stock
is contacted on substantially equal lengths on both sides
of the pass, by rolls of substantially equal lengths but of
unequal mean diameters so that the male roll forces the
stock into wedged supports formed by both rolls at the
entering and leaving ends of the pass.

It is another object of this invention to provide cross-
rolls of unequal mean diameters that contact flexed stock
at the ends of the pass and in the middle, where the
ratio between the diameters at the ends of the pass to
the diameters in the middle of the pass are approximately
equal for the respective opposed ends of the pass. Be-
tween these contacts the contour of the rolls may be
relieved from contact with the stock so that more con-
centrated pressure may be had, particularly in the middle
of the pass, for polishing bar stock and perhaps reduce

" the same in size and yet be able to provide good effi-

ciency as to the speeds in planes normal to the stock axis
within said contact zones.

It is ancther object of this invention to provide a cross-
roll straightener of the curved pass type in which the small
and large (male and female) cross-rolls are driven, or at
least the small (male) rolls are driven to achieve wedging
or self-guiding action.

It is another object of this invention to provide a cross-
roll straightener in which the cross-rolls are mounted for
easy and quick replacement.

It is another object of this invention to provide a cross-
roll straightener in which the cross-roll mounting frame
is pre-loaded in such manner as to minimize the effects
of shock loads and to favorably distribute loads for effi-
cient straightening without marring the stock. .

It is another object of this invention to provide a cross-

- roll straightener in which the cross-rolls are angularly
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adjustably mounted.

It is another object of this invention to provide a
cross-roll straightener in which the crossrolls are rela-
tively adjustable transversely toward and away from one
another to vary the width of the pass therebetween to work
on round stock of different diameters, and to provide a pre-
loaded adjusting screw for making such adjustments.

It is an other object of this invention to provide a cross-
roll straightener in which the cross-roll drive motor is
fixedly mounted on the base or frame of the straightener
and in which the cross-roll driven thereby is journalled
in an adjustable mount and is coupled to the motor
through a flexible power transmission that permits ad-
justing movements of the mount.

Other objects and advantages of the present invention
will become apparent as the following description pro-
ceeds. ’ )

To the accomplishment of the foregoing and related
ends, the invention, then, comprises the features herein-
after fully described and particularly pointed out in the
claims, the following description and the annexed drawing
setting forth in detail certain illustrative embodiments of
the invention, these being indicative, however, of a few
of the various ways in which the principle of the inven-

ion may be employed. L

In said annexed drawing: . .

FIG. 1 is a side elevation view of a cross-roll straight-
ener embodying the present invention;

FIG. 2 is a cross-section view in a vertical plane passing
through the longitudinal working axis of the straightener,
such section having been taken along line 2—2, FIG. 3;

FIG. 3 is a transverse cross-section view taken along
line 3—3, FIGS. 1 and 2; : : ’
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.. FIG. 4 is a side elevation view of a set of curved pass
cross-rolls according to the present invention;

FIG. 5 is a cross-section view of round stock taken at
‘the middle of its curved pass between the cross-rolls of
FIG. 4;

FIGS. 6, 7, 8, and 9 are respectively top plan (FIG.
6), side -elevation (FIG. 7), stock entering end elevation

(FIG. 8 as viewed along line 8—8, FIG. 7), and stock.

-emerging end . elevation views (FIG. 9 as viewed along
Tline 9—9, FIG. 7) of curved pass cross rolls; and

FIGS. 10 and 11 are respectively sidé and end elevation
views of aset of three cross-rolls that form a curved pass
therebetween. )

Referring now in detail to the drawings and first to
FIGS. 1, 2, and 3, the cross-roll straightener herein .shown
-comprises a frame assembly 1 which includes a rugged
generally -rectangular base 2 which is adapted to be
‘bolted to a solid foundation F as shown. -Fitted in guides
-3 formed on the top of base 2 are upstanding plates 4
-and-'5, the plates 4 and 5 being joined together by three
tie rods ‘6,.7, and 8 and being secured to the base 2 by
bolts 9 which, as is apparent, are effective when tightened
to. tend to bow the plates 4 and 5 between the tie rods
7 and 8 and/or machined surfaces 3 in the base 2. Ver-
tical bolts, not shown, may be used to further secure plates
4 and § to the base 2. - )

The tie rod € preferably is pre-stressed in tension and
comprises a tube or hollow member 10 through which
the rod 11 extends, the rod 11 being slipped in the tube
10 in heated condition and the nuts 12 being tightened
against the tube ends. Thus when the rod 11 cools to the
same temperature as tube 10, the rod will tend to be-
come shorter -in length, thereby creating tensile stress
therein. As seen in FIG. 3, the rod 11 is held in this pre-
stressed condition by nuts 12 which are tightened against
the tube 10 before the rod cools. Accordingly, the upper
-ends of the plates 4 and § will be held against separation
until the separating force exceeds the preload of the tie
rod 6. Nuts 14 serve to clamp the tie rod ends in place in
the slots at upper ends of plates 4 and 5. If desired, the
‘other tie rods 7 and 8 may be of the same general type
as tie rod 6. - Tube 1¢ may be dowelled to rod 11 and the
latter keyed to one of the plates 4 or 5. A structure for

* holding a top safety guide may be welded to said tube 19
before the preloading thereby providing for an easily re-
‘movable support for such a safety guide. A similar

.- -structure for supporting a bottom safety guide may be .

mounted on bolts 7 and 8.
. The plates 4 and 5 carry the angularly adjustable cross-
-roll mounts I5 and 16 for the cross-rolls 17 and 18. The
mount 15 has a transverse shaft 19 that is rotatable in
plate 4 and angular adjustment is made by turning the
-nuts 20 and 21 on the bolt 23 that is pivotally connected
to the mount, the nuts being formed with cylindrical por-
‘tions fitted in counterbores in the opposite sides of the
block 24 that is fitted on tie rod 8. The mount 15 has a
circular flange 25 formed with arcuate slots 26 for bolts
27 by which the mount is locked against plaie 4 in its
angularly adjusted position: '
.. The cross-roll ‘17 has integral oppositely extending
- shaft portions 28 and 29 extending through bearings 30
“bolted onto both legs of angle mount 15 (these fasteners
also ‘may be.conventional ‘swing bolis for quick removal
when regrinding the rolls-or replacing them). and the
‘Shaft_ portion 29 is splined to non-rotatably fit in the worm
~wheel 31 of the angle drive unit 32, the unit 32 also being
bolted on the mount 15 as best shown in FIG. 2 and being
adapted. to be retracted and temporarily fastened in re-
tracted position, the shaft 29 and wormi wheel 31 thus
having a slidably. detachable driving engagement as shown
at 29’. . The ‘worm shaft 34 is adapted to be motor driven
.- in a manner presently to be explained.
The cross-roll 18 is journalled in bearings 30 on mount
16 in the same way as just described with reference to
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cross-roil 17 and ‘the upper shaft portion 35 is driven
through another angle drive unit 36, The worm (not
shown) of unit 36 has a splined drive connection to motor
38 by means of spindle 73 and universal joints or cou-
plings 46 and 41 to enable shifting of mount 16 and Cross-
roll 18 toward and away from mount 15 and cross-roll 17 .
as required when straightening stocks S of different diam-
eters. Shaft 37 is driven by electric motor .38 meunted on
a fixed bracket 39 of plate 4, there being two universal
joints 40 and 41 through which power is transmitted from
the motor 38 to the cross-roll 18. As evident, the universal
joints 46 and 41 and the splined sliding fit in spindle 73
permit angular adjustment of motnt 16, such adjustment
being effected in the same manner as described in con-
nection with mount 15 except that the block 42 preferably
has threaded engagement with tie rod 7 for a reason to.be
explained. S N

The mount 16 has a shaft portion 43 that is rotatably
fitted in plate 5 and in-order to ‘adjustably move the mount
16 toward or away from mount 18, said shaft portion 43
has threaded engagement with an axially fixed adjusting
screw 45. To prevent skewing or cocking of the upper
end portion -of the mount 16 on which angle drive unit
36 is mounted the block 42 has threaded engagement with
tie rod 7, the tie rod threads being of the same pitch as
the threads of adjusting screw 45. . The tie rod 7 is axially
fixed, but rotatable, in plates 4 and 5 and is rotated in
unison with adjusting screw 45 through the interconnect-
ing chain 46 that is trained over sprockets 47 and 48
on screw 45 and tie rod 7. ) S

Referring now to the drive for cross-roll 17 the input
shaft 34 of the angle drive unit 32 will be coupled to the
electric drive motor 49 through universal joints and
‘splined spindle the same as universal joints 49 and 41 and
splined spindle. 73, the motor 49 being mounted on the
fixed bracket 50 on plate 5. -

In the present case, the cross-rolls 17 and 18 are driven
by separate motors 4% and 38 and are confoured-as best
shown in FIGS. 4 to 9 to-define a curved pass therebe-
tween for the round stock S to.be straightened. To form
such curved pass where the rolls are inclined at a2pproxi-
mately equal angles to the stock (see FIG. 4) and both
rolls are of a concave contour (much exaggerated in FIG.
6), one roll 17 must be larger in diameter than the other - -
roll 18, and in:'order to equalize the peripheral speeds
for every section normal to the éenterline of the stock S -
throughout the pass, the contours of the cross-rolls 17 and
18 should have the same ratio of maximum to minimum
working contour diameters. '

One or both of the drive motors 38 and 49 are of the
variable speed type so that the speeds of the rolls 18 and
17 may be equalized in any plané normal to the axis of the
stock S, regardless of smaller variations in the angular
positions of the two opposed rolls. If both of said motors .
are of the variable speed type their adjustment means may
be interconnected so that once the suitable relative speeds.
for the opposed rolls have been found, for a certain set--
up, both motor speeds may be increased or decreased,
simultaneously, by a single adjustment. The' peripheral
speeds of the rolls 17 and 18 at their réspective maximum -
diameters - are represented by the vectors 55 and 56 re-
spectively-in FIG. 4 and, cbviously, if the vectors 55 and
56 are equal then so will the vertical components-57 and
58 and the horizontal components 59 and 68 be equal to’
one another.- . S

While the peripheral speed vectors will change in magni-
tude toward the throats or necks of the respective rolls.
17 and 18, they will remain equal to each other in any
vertical plane normal to the axis of the stock. The cor-
responding changes in the magnitude of the equal vertical -
vectors will not however produce: any tendency to’ shift
the stock eithér up or down as it is moved through the
pass defined by the rolls. 17 and 18. The change in-the
equal ‘horizontal vectors will cause some horizontal slip-

75 page between the rolls 17 and 18 and the stock §.
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With the rolls 17 and 18 contoured as hereinabove ex-
plained, the middle portion of the small roll 18 (the male
roll) will flex the stock S at the point 61, FIG. 6 into the
throat of the large roll 17 (the female roll) and the ends
of the working length of roll 17 will support the stock S
at the points 62 and 83 for flexing in the middle. It will,
of course, be understood that reference to roll length here-
in refers to roll working lengths rather than to overall
lengths since one roll may be longer than the opposed
roll and yet have the same effective working length. By
proper contouring of the roils 17 and 18 ie. by main-
taining the maximum to minimum diameter ratios equal
to one another and by proper adjustment of the relative
motor speed the speed vectors may be equalized in any
plane normal to the stock axis, throughcut the pass. The
angles of inclination, 64 and 65, may be varied somewhat
in order to obtain a more or less abrupt flexure; but by
adjusting the motor speeds accordingly, small variations
in said angles may be compensated for.

A decided advantage of the present curved pass cross-
roll arrangement is that stock guides may be dispensed
with except for mere safety or for facilitating starting of
the stock 8. The reason for that is most clearly shown
in FIGS. 8 and 9 wherein the tangent lines from the
points of contact of the rolls 17 and 18 with the stock
S define oppositely disposed wedge angles 67 at the ends
of the rolls.

When but one cross-roll is to be driven it should be the

. smaller one 18 for better entering driving action on the
stock S and only one guide (not shown) needs be pro-
vided but such guide would hardly be subject to wear
since the elasticity of the stock S tends to force the stock
into the wedge angles 67. Aside from the obvious ad-
vantage that the small roll requires less driving torque,
the stock can be supporied only by force 61 (FIG. 6) and
the opposed wedge supports at both ends of the pass as
soon as the larger roll assumes full rotation by the fric-
tional engagement of the stock with both rolls. If the
larger roll alone is driven the stock will then be forced
toward any guide used particularly on the entering side,
making the ratio of the roll diameters a liability rather
than an asset.

By reason of the preloading of the frame assembly i,
less deformation thereof will occur when stock S enters
between the cross-rolls 17 and 18 whereby the entering
end of the stock 5 will not be damaged and moreover the
stock S will enter easily. In the present straightener the
changing of the cross-rolis 17 and 18 is easily and quickly
accomplished. Also, because the shaft portions of the
rolls 17 and 18 are of the same size, the large roll 17,
when worn, may be ground down to serve as the small roll
18 with a new roil 17.

Referring now to FIGS. 10 and 11 there is shown therein
a set of three cross-roils 7¢, 71, 72 of which the roll 76
is the small or male roll and of which the rolls 71 and
72 together constitute the larger or female rolls to accom-
modate flexing of the stock S by the male roll 76. Be-
cause of the angular refationship of rolls 71 and 72 with
reference to the deflection of the stock S the difference in
diameters of rolls 71 and 72 from roll 7¢ is not of the
same proportion as in FIGS. 4 to 9 while the maximum
and minimum diameter ratios are maintained substantially
equal. It is to be understood that two equal diameter
rolls may constitute the male rolis while the third and the
largest rell may constitute the female roil.-

The preloading of the adjusting screw 45 is accom-
plished by threading a nut 74, FIG. 3, onto screw 45
while spring 75 is being compressed during the assembly.
Spring 75 will thus force mount 16 and shaft 43 with
its niet. 78 back on the screw so as to prevent a recoil
of the latter when the stock leaves ‘the pass, thereby
maintaining the pass opening while new stock enters the
pass. MNut 74 is prevented from rotating on the screw by
means of radial tongue and groove 76 in nut 74 and
retainer 77. )

[
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It must be borne in miad that rolls proportioned accord-
ing to the teachings of this invention may also be em-
ployed in groups of three or more. They not only will
guide the stock beiter in two-roll machines or multiple-
roll machines where one or more roll sets define curved
passes, but will provide for the most efficient rolls pos-
sible wherever rolls are employed to flex the stock in a
curved pass, whether the pass is defined by two cross-
rolls or three or more cross-rolls in a group.

The fiexing of the stock S herein is in the approxi-
mate form of a parabola. Whereas curved pass cross-roll
straighteners heretofore designed with one straight roll
and one concave roll effect flexing of the stock in the
manner of a simple beam with a load concentrated at
the middie, the present straightener employs cross-rolls
that form a curved pass like that of a uniformly loaded
beam, i.e., in which

5wl
/ T 384E1

where

@,

w” is the load per unit length,
“I” is the length of the curved pass,
“E” is the modules of elasticity of the stock,
“f” is the inertia, and
“f? is the deflection or maximum deviation from a straight
line through the axis at both ends of the pass.

Additional pressure caused by narrowing the opening
between the cross-rolls slightly under the stock diameter
will be distributed over the faces of said cross-rolls. This
is Guite important in the case of tube straightening, par-
ticularly thin wall tubing.

1t is within the scope of this invention to provide a
pass, curved similar to the elastic line of a uniformly
loaded simple beam, as it would be preferable in the case
of thin wall tubing in order to avoid concentrated forces,
but it is also within the scope of this invention to provide
a pass curved similar to the elastic line of a simple beam
with one load applied in the center. The latter may be
preferable in the case of heavy wall tubing and solid
round bars. It is also within the scope of this invention
to provide cross-rolls that will contact curved stock at one
or more places in addition to contacting the same at the
throat of the rolls (or the minimum diameter); the rolls
being proportioned in such a manner that the ratio of the
diameters at these contact points to the minimum diam-
eter, for the respective rolls, will assure the best efficiency
possible according to the teachings of the formula given
on page 12. This will then include rolls in a group
of three, and rolls which contact the stock only in the
middle and at each end of the pass. It will include
rolls which form a pass formed according to the curva-
ture of a simple beam uniformly loaded as well as the
curvature of a simple beam with a single load.

Other modes of applying the principle of the invention

may be employed, change being made as regards the

details described, provided the features stated in any of
the following claims, or the equivalent of such, be em-
ployed. : )

I therefore particularly point out and distinctly claim
as my invention:

1. A cross-roll straightener and the like comprising a
frame assembly including a pair of upstanding spaced
apart frame members; opposed cross-roll mounts carried
by the respective frame members, cross-rolls journalled
on the respective mounts and forming therebetween a pass
through which elongated round stock is adapted to be
lineaily fed and rotated while in contact with said cross-
rolls; drive means operatively connected to at least one
of said cross-rolls to drive the same; and at least one
preloaded tie rod extending between said frame members
to reduce deformations due to loads caused by stock enter-
ing the pass between said cross-roils, said rod being pre-
stressed in a hollow member and secured to said member
in such prestressed condition, and means to mount said
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Tod in such prestressed condition in said frame assembly.
2. A cross-roll straightener comprising a frame assem-
bly; a set of concavely contoured cross-rolls journalled
in said assembly and defining therebetween a generally
‘parabolic curved pass of substantially uniform size
‘throughout substantially the entire working lengths of
said cross-rolls through which curved pass elongated
round stock ‘is adapted to be lineally fed while flexed
substantially in the form of a parabola and rotated; and
-drive. means operative to drive said rolls at speeds that
are substantially equal in any plane normal to the axis
- 'of the stock in said curved pass, said cross-rolls being
- of sibstantially the same length, at least one of said rolls
having a smaller mean diameter, the ratios of the respec-
‘tiwe diameters of said rolls being substantially the same
throtghout the axial length thereof.

3. A cross-roll straightener comprising a frame assem-
bly; a set of concavely contoured cross-rolls of substan-
tially equal length journalled in said assembly and defin-

- ing therebetween a curved pass.through which elongated
round stock is :adapted to be lineally fed while flexed
and rotated; and drive means operative to drive at least
one of said cross-rolls, and said cross-rolls having different
mean diameters but having the ratios of the diameters
at the ends of the pass equal to the ratio of the minimum
diameters. .

4. A cross-roll straightener comprising a frame assem-
bly including a pair of upstanding spaced apart frame
members; opposed cross-roll mounts carried by the re-
spective frame members, cross-rolls of substantially equal
‘working lengths journalled on the respective mounts and
‘defining therebetween a curved pass of substantially uni-
form size throughout substantial axially opposed lengths
of said cross-rolls both at the center and at the ends of
said pass through which elongated round stock is adapted
‘to be lineally fed while flexed to the general form of said
curved pass and rotated; and drive -means operatively
connected to at least one of said cross-rolls to drive the
same, at least one of said rolls having a smailer mean
diameter, the ratios of the respective diameters of said
Tolls being substantially the same throughout the axial
‘working length thereof.

5. A set of cross-rolls for a cross-roil straightener com-
prising at least two concavely contoured cross-rolls of dif-
ferent mean diameiers and of approximately equal work-
ing lengths, the ratios of the diameters at the end of the
working pass to minimum diameters of the respective
‘cross-rolls being substantially equal so as to define a
curved pass therebetween through which elongated round
stock is adapted to be lineally fed and rotated while flexed
between substantially the entire working lengths of said
cross-rofls.

6. A cross-roll mount for a cross-roll straightener ap-
paratus comprising a drive unit on said mount; spaced
apart, coaxial bearings on said mount, a cross-roll having
~oppositely -extending shaft portions journalled in said
bearings, one shaft portion having slidably detachable
driving engagement with said drive unit, said bearings be-
ing detachably secured on said mount whereby said cross-
Toll and bearings may be removed from said mount for
replacement

7. A pair of opposed -male and female concave cross-
rolls of substantially equal working lengths forming there-
between a curved pass for flexing round stock by advanc-
-ing and rotating the same therebetween, the mean diam-
eter of the male 1 roll being smaller than the mean diameter
of ‘the female roll so that the pressure from the male rol
will. force the stock into wedged supports formed by both
of said rolls at the entering and leaving ends of the pass.

8. A set of- cross-rolls for a- cross-roll straightener, said
set comprising at least two concavely contoured male and
female cross-rolls .of substantially the same length posi-
tioned so as-to define a curved pass therebetween through

which elongated round stock is -adapted to be lineally fed

-and rotated while contacting “substantial lengths on said
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rolls, the male roll defining one side in said pass being
substantially smaller in diameter throughout the length
'of said pass than such female roll defining an opposite
side in said pass and at least the male roll being driven. -

9." A cross-roll siraightener as set forth in claim 1
wherein said preloaded tie-rod is maintained in its pre-
loaded condition by a pair of nuts threaded on each end
of the tie-rod and tightened against the ends of said hol-
low member surrounding said rod.

10. A cross-roll siraightener comprising a frame assem-
bly; a set of cross-rolls journalied in said ‘assembly and
defining a curved pass therebetween through which elon-
gated round stock is adapted to be lineally fed while
flexed and rotated upon driving of at least one of said
rolls; and drive means operative to drive at least one of
said rolls; said roils being shaped so that each one has

‘line contact. with the flexed portion of the stock on op-

posite sides of the latter, said cross-rolls being concavely
contoured and being of different mean diameters but hav-
ing the ratios of the diameters at the ends of the pass to
the minimum diameters thereof substantially equal.

11. A cross-roll straightener comprising a set of con-
cavely contoured cross-rolls journailed in said assembly
and defining therebetween a curved pass through which
elongated round stock is adapted to be lineally fed, the -
axis of said curved pass conforming substantiaily to the
elastic curve of a uniformly loaded simple beam, the
maximum deflection of which is in the order of .

__ bwk
f_384E'I

where equals load per unit length, “I” is the leugth
of the pass, “E™ 1s the modulus of elasticity and “I” is
" is the maximum deviation from a

straight line through the axis at both ends of the pass,
said cross-rolls being of substantially the same length, and
at least one of said cross-rolls having a smaller mean
diameter, the ratios of the diameters of the rolls at the
ends of the pass to the minimum dlameters thereof being
substantially equal.

12."A cross-roll straightener comprising a frame assem-
bly, a set of concavely contoured cross-rolls journalled
in said frame assembly and forming a curved pass through
which round stock is adapted to be fed and rotated, the
axes of such cross-rolls being inclined to each other and -
inclined to the axis of such stock adapted to pass there-
between, said rolls being of unequal mean diameters and

Sy

‘contoured to form regions of contact with said stock on

opposed sides thereof, both at the central portion of such
curved pass-and at the respective ends thereof.

13. A machine for processing round stock having cross-
rolls forming a pass through which such round stock is
adapted to be fed and rotated, a power driven drive shaft
for at least one of said rolls, a roll shaft for said one
roll, and means angularly to adjust the axis of said roll
shaft in a plane normal to the axis of said drive shaft
-about a center line offset from the axis of said drive shaft
whereby no angular acceleration is imparied to said one
roli-as the result of adjustment of said roll shaft.

14. A machine for processing round stock having cross-

. rolls forming a pass. through which such round stock is
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adapted to b\, fed and rotated, a power driven drive shaft
for at least one of said rolls, a roll shaft for said one
roll, and means angularly to adjust the axis of said roll

shaft in a plane normal to the axis of said drive shaft

whereby no angular ‘acceleration is imparted to said one
roll as the result of adjustment of said roll shaft,. said
means comprising an angle drive for said roll shaft and
universal joints operatively mterconnectmg sa1d drlve
shaft and angle drive.

15. In a machire for processing round stock cross-
rolls for feeding and’ rotating such round:.stock, the

‘tangent lines from the points of contact of the rolls with

such stock defining a wedge angle at the entering -end
of the rolls, driving means for at least one of sald rolls
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for forcing such stock into said wedge angle formed References Cited in the file of this patent
thereby as such stock enters therebetween. UNITED STATES PATENTS

16. In a machine of the character described including 558.591 Medart i Apr. 21, 1896
a pair of spaced apart frame members; at least one pre- 8501810 Worth .~ Apr. 16’ 1907
loaded tie rod extending between said frame members to & 1251430  Sherman - Dec. 25 1917
reduce deflections due to loads on said frame members, 2.163.669  Didden —...... June 27, 1939
said rod being prestressed in a hollow member and se- 2,271,783  SUttOnm —— el Feb. 3, 1942
cured to said member in such prestressed condition, and 2,319,785 Abramsen - May 25, 1943
means to mount said rod in such prestressed condition 10 2,334,886 Siegerist _ e Nov. 23, 1943
in said frame assembly. 2,428,620 BInst e Oct. 7, 1947

17. In an apparatus having opposed male and female 2,556,120 Sutton .. June 5, 1951
rolls forming a curved pass for flexing elongated round 2,869,177 = Jurgeleit _______________ Jan. 20, 1959
stock by advancing and rotating the same therethrough; FOREIGN PATENTS
at least two said opposed rolls having unequal mean 15 ..
diameters, the opposed diameters of said two rolls being gﬁggg gig:{ g;ﬁ;ﬁ ““““““ N 1\(’)[312(5), ig?&
of the same ratio adjacent at least one end as in the center 585:918 Great Britain ... Feb. 28: 1947

thereof. 634,987  Great Britain —__.______ Mar. 20, 1950



