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UNITED STATES PATENT of FICE. 
Isaac Laxon T a vases, or rous as Town, orio. 

APPABATUS FOR STRAIGETEnterst AL BARs, 
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Application aled April 28, 1909, serial wo. 498,858. 
To all whom it may concert: of reverse curves and is supported at a plu- 55 
Be it known that I, IsAAC AMONT ES, of points on the arc of each curve in which the shape is bent. 

resident of Youngstown, in the county of 
Mahoning and State of Ohio, have invented 
a new and useful Apparatus for Straighten 
ing Metal Bars, of which the following is 
a specification. 
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My invention relates to the straightening 
of metal bars, rods and similar rolled metal 
sections. . a 

The object of my invention is to provide 
apparatus of improved construction having 

: novel means for straightening the bars by 
which irregularities caused by the rolling 
operation are removed without damage to 
the surfaces of the finished shapes and the 
shapes are put into the desired straight con 
dition. Heretofore in straightening such 
materials, particularly what is known to the 
trade as tire-iron, which has a very hard, 
smooth finish, it has been found that the skin 
formed on the materials during the rolling 
operation easily becomes cracked and broken 
when being straightened. When the skin 
or surface of such materials becomes cracked 
or broken, the material is defective and 
must be disposed of at a loss. Such mate: 
rials have been straightened in "bumpers” 
or gag presses in which a gag is placed be 
tween the metal and the reciprocating arm 
of the gag press at the desired points in the length of the bar. In straightening 
bars in this manner, but one bend or curve 
is put in the shape at each stroke of the 
moving ram of the gag press and the shape 
is supported at but two points on one side 
and by the gag at a single point on its op 
posite side. such apparatus the cost 
of straightening the materials is very high 
and the straightening operation is slow, the 
output of mills manufacturing such shapes 
being limited to practically the amount of 
materials which can be straightened. 
My invention consists in providing a se 

ries of sets of multiple straightening rollers 
having the opposite sets of rollers arranged 
so as to be adjustable with relation to each 
other, the rollers in each multiple set also 
being adjustable relatively to one another. 
The invention also consists in arranging 

and adjusting the rollers in such nanner 
that the shape being straightened is simul taneously subjected to bending is a plurality 

The invention further consists in provid 
ring the series of sets of straightening rollers 
having the opposing sets of rollers arranged 
to straighter successive bars or other shapes 
which vity slightly in size without crush 
ling or distorting the bars of the larger sizes. 
The inventionatill further consists in pro 

viding means for adjusting the rollers with 
Irelation to one another and means for ad 
justing the opposing sets of rollers and also 
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in improved means for driving the multiple 
; rollers by which at least one of the rollers 
of each set is positively driven while in any 
of its adjusted positions. 

Referring to the accompanying drawings 
; forming part of the specification, Figure 1 
is a side elevation showing one form of ap 
paratus constructed and arranged in accord 
ance with my invention; Fig. 2 is a top plan 
of the same; Fig. 3 is an end elevation of the 
apparatus shown in Figs. and 2: Fig. 4 
is a sectional side elevation on the in 
IV-V of Fig. 2 showing the arrangement 
of the spur driving gears and the idler gears; Fig. 5 is a perspective view showing 
a detail of the adjustable guides forming 
part of the apparatus; Fig. 6 is a diagram 

ers as adjusted with relation to each other 
in accordance with my invention, a flat bar 
being shown in its position between the roll 
ers while being straightened. | In the drawings the numeral 2 designates 
the housings of the straightening machine 
in which the rollers 3, 3 and 3 forming one 
multiple set are adjustably secured, the 
shafts of these rollers being carried in suit 
able bearings 4 which are movably mounted 
in the windows of the housings 2, and pref 
erably the rollers are overhung as shown in 
the drawings. - 
4, 4 and 4 represent the rollers forming 

one of the lower series or sets of multiple 
rollers and 5, 5 and 5 represent the mul 
tiple rollers forming another set of the lower 
series of multiple rollers. 
By reference to Fig. 1 it will be seen that 

two single rollers 6 and 7 of the upper se 
ries of rollers are mounted in their windows 
in the housings in the same manner as the 
rollegs 3, 3 and 3° and that single rollers 

imatic side elevation showing the sets of roll 
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8 and 9 of the lower series of rollers are pro 
vided to support the outer end portions of 
the bars while being operated upon. 
Adjustably secured to one of the housings 

is 2 are the guides 10 which serve to hold and 
guide the bar or other shape 11 during its 
passage between the sets of rollers of the 
straightening apparatus. The rollers 6, , 
8 and 9 are secured respectively on the ends 
of the shafts 6, 7, 8 and 9°. The rollers 
3, 3 and 3 forming one multiple set are 
secrued respectively on the shafts 3, 3° and 
3. The multiple set of rollers 4, 4 and 4 
are secured respectively to the shafts 4'', 4' 

5 and 4 while the rollers 5, 5 and 5 forming 
one of the lower sets of multiple rollers are 
secured respectively on the shafts 3,3° and 
5. Each shaft of the rollers in the upper 
series is journaled in bearing blocks or 

go boxes 4 which are vertically adjustable in 
the windows of the housings 2. Projecting 
vertically into the screw threaded openings 
in the top of each of these blocks is the 
threaded end of a screw shaft 13. The up 

25 per ends of the screws 13 are journaled in a 
continuous housing cap or cap bar 14, which 
extends longitudinally over the top of each 
of the housings so as to close the top of the 
windows in the housing. Instead of having 

30 the continuous cap bar, as shown, a separate 
cap for each window may be used when so 
desired. Mounted on the upper, end of each 
of these screw shafts 13 is a sprocket wheel 
15, the wheels on the opposite housings be 

85 ing connected by sprocket chains 16 so as 
to cause the screw shaft 13 in the journal. 
box 4 on one end of each shaft to rotate 
with the screw shaft in the journal box 4 on 
the opposite end of the same shaft. The 

40 upper end of each of the screw shafts 13 on 
one housing of the apparatus is provided 
with a hand wheel 17 by which the rollers 
are adjusted vertically by the operation. 
Each shaft 13 not provided with a hand 

45 wheel, is provided with a squared portion 
18 by which it can be adjusted independ 
ently, the sprocket chains 16 being discon 
nected at such time. . 
The shafts of the central rollers 4, 5 in 

so the lower series of sets of rollers are also provided with journal boxes 19 supported 
so as to be adjustable in the windows of the 
housing in which they are mounted in the 
same manner as those for the upper series 

55 of rollers. Preferably the rollers 8 and 9 
and the rollers 4,4', 5. and 5 are journaled 
in the same horizontal plane. The hori 
zontal axis of the central roller 4 and 5 in 
each of the two lower sets of multiple roll 

60 ers is slightly above the plane of the axes 
of the other rollers in these sets. The roll 
ers 6 and 73 and 3 of the upper series of 
róllers are in approximately the same hori 
zontal plane, while the axis of the central 

as roller 8 of the upper set or sets of multiple. 

points on the curved surface of the bar con 

belt with any suitable prime mover. shaft 20 is provided with a spur gear. 22 
which meshes with spur gears 23 and 23 
located on the shafts 4 and 5. Also mount 

rollers is adjusted slightly below the hori 
zontal plane of the axes of the other rollers 
in this set or sets. 
By slightly advancing the central roller 

of each of the sets of rollers toward the 
opposing sets of rollers, the bar. is caused 
to be curved in a long sweep while passing, 
through the rollers and in reversely oppo: 
site directions. As shown in the drawings, 
the material is passed through these rollers 75 

70 

from right to left while being straightened 
and is first curved upwardly and then 
downwardly and then again upwardly in 
long sweeping reverse curves. Preferably 
the sweep of the curves gradually dimin 
ishes toward the exit end of the machine 
and the bars run out straight from the last 
set of rollers. Each roller in each series 
contacts with the metal being straightened 
and the metal is supported at a plurality of 
tacting with each series of multiple rollers. 
By subjecting the metal to bending in alter 
nately opposite directions, kinks and other 
irregularities present in the metal after the 

80. 

85 

90 
completion of the rolling operation are re 
moved and the material will be delivered in 
a straightened condition while the surface 
of the metal shapes will not be cracked or 
otherwise damaged. 
Secured on the shaft 20 which is mounted 

in suitable bearings on the housings 2 is a 
driving pulley 21 which is connected y 8. 

he 

ed in suitable bearings in the housings 2 are 
the shafts 24, 25, 26, and 27, each having an 
idler gear 24, 25, 26 and 27. The shafts 
8 and 9 are also provided with driving 
gears 8 and 9 while the shafts 4 and 5 
have spur gears 28 and 29. 

Pivotally mounted between the housings 2 
by one end on shafts 4'', 4', 5 and 5 are the 
pair of knees or bent arms 30 one of these 
arms being on each side of the idler pinions 
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employed to transmit motion from the bot 
tom rollers to the top series of rollers. The 
upper ends of the bent arms 30 are pivotally 
connected by the pins or shafts 31 to one end 

15 

of the links 32, the opposite ends of the links 
32 being pivoted to the shafts 3, 3, 6 or 7 
for the upper series of rollers. - 
Mounted on the shafts 4, 4, 5 and 5 are 

the spur driyingpinions.38 which mesh with 
and drive the idler pinions 34 on the pins 
34". The pinions 34 also mesh with and 
drive the idler pinions 35 on the shafts 31, 
the pinions 35 also meshing with the driving 
spur pinions 36 on the shafts 3, 3, 6 and 7 
for the top series of rollers. 
By reference to Fig. 4 it will be seen that 

the pulley shaft 20 is provided with a spur 
gear 22 which is in mesh with similar spur 
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S. and 23 on the shafts 4 and 5. 
The spur gears 23 and 23 in turn mesh with 
idler gears 24 and 26, which are also in 
mesh with spur gears 28 and 29 on the shaft 

54" and 5. The gears 28 and 29 also mesh 
with idler gears 25 and 27, which in turn 
mesh with and drive the spur gears 8 and 9 
which are mounted on the shafts 8 and 9 
for the rollers 8 and 9. Also mounted on 

10 the shafts 4,4,5 and 5 are the spur gears 
33, each of which meshes with an idler gear. 
34 on the bent arms 30. The idler gears 34 
also mesh with idler gears 35 which are also 
mounted on the bent arms 30 and the gears 

535 also mesh with driving spur gears 36 
which are mounted on the shafts 3, 3, 6 
and 7 for the rollers 3, 3, 6 and 7. This 
arrangement of gearing permits of the up 
per rollers 6, 3,3° and 7 being positively 
driven in the opposite direction to the lower 
rollers 8, 4, 4, 5, 5 and 9. 
By means of the idler gearing on their re 

spective arms the rollers on the driving 
shafts of the upper series are arranged so as 
to be adjustable vertically toward and away 
from the lower series of sets of rollers with 
out disengaging the gears, the gearing al 
ways being in mesh in all positions of these 
rollers. 

It will be readily understood from the 
foregoing description that at least part of 
the rollers in each series are positively 
driven in the right direction to feed the 
shafts being straightened through the passes 

35 formed by the grooves in the opposing 
rollers. . . . 
The advantages of my invention result from the provision of staggered multiple 

sets of rollers in which one set of multiple 
rollers is adjustable with relation to the 
others and in which at least one roller of 
each set is adjustable toward and away from 
the shape being straightened independently 
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of the other rollers in the same multiple set, 
45 so that the shape may pass through the roll 

ers in a long sweeping curve and by which 
the rollers are arranged to contact at a plu 
rality of points on the opposite sides of the 
reverse curves formed on the shape during 
the straightening operation. 

Obviously, should it be necessary to 
straighten a shape in two directions, thema 
terial can be straightened in one direction 
and then passed through the straightening 
machine and be straightened on the opposite 
sides of the shape to those straightened by 
the first operation. 

Modifications in the construction and ar 
rangement of the apparatus may be made 

so without departing from my invention. In 
stead of the grooved rollers shown, the con 
tour of the grooves may be changed to suit 
the cross-section of the shape to be straight 
ened. Instead of having the sets of bars ad 

65 justable with relation to each other the mid 
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dle roller may vary in size from the others 
in the same set, in this way making the de 
sired bend in the bar. The apparatus is ap 
plicable to other uses than straightening the 
bar of rectangular cross-section shown in 70 
the drawings, as for instance to flanged 
shapes including T-head rails, angles, I 
beams and channels, and other changes may 
be made within the scope of the appended 
claims. 
I claim: 
1. Apparatus for straightening metal 

bars and the like ES a series of sets of rollers, each set staggered with respect to 
the other sets, one roller of each set being 80 
adjustable relatively to the others in the 
same set, and means for rotating said roll-. 
e.S. , , m 

2. Apparatus for straightening metal 
bars and the like comprising a series of sets 85 

75 

of rollers, each set staggered with respect to 
the other sets, one roller of each set being 
adjustable relatively to the others in the 
same set, and means for rotating at least 
part of said rollers. 

3. Apparatus for straightening metal 
bars and the like comprising a series of sets 
of rollers, each set staggered with respect to 
the other sets, one set of rollers being adjust 
able toward the opposite set, one roller of 95 
each set being adjustable relatively to the . 
others in the same set, and means for rotat 
ing at least one roller in each set. 

4. Apparatus for straightening metal 
bars and the like E. a series of sets 
of rollers, each set staggered with respect to 
the other sets, one set of rollers being ad 
justable toward the opposite set, one roller 
of each set being adjustable relatively to the 
others in the same set, and means for ro 
tating said rollers. 

5. Apparatus for straightening metal 
bars and the like comprising a series of sets 
of rollers, each set staggered with respect to 
the other sets, one roller of each set being 
adjustable relatively to the others in the 
same set, and intermeshing spur gearing for 
driving the rollers. 

6. Apparatus for straightening metal 
bars and the like comprising a series of sets 
of rollers, each set staggered with respect to 
the other sets, the staggered sets engaging 
opposite sides of the shape being straight 
ened, and means for rotating the rollers. 

7. Apparatus for straightening metal 20 
bars and the like comprising a series of sets 
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of rollers engaging one side of the materials 
being straightened, a set of rollers on the 
opposite side of the materials and interme 
diate the adjacent opposing sets of rollers 
engaging with the opposite side of the mate 
rials, and means for rotating at least part 
ofesaid rollers. - 

8. Apparatus for straightening metal 
bars and the like comprising a set of at 30 
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4. 

side of the materials, the set of rollers en 
E. 
posite side thereof, at least one roller in 

least two rollers engaging, one side of the 
materials being straightened, and a plurality 
of sets of rollers engaging with the opposite 

with the one side of thematerials 
etween the sets of rollers on the op 

each set of rollers being adjustable rela 
tively, to the others in the same set, and 
'means for rotating the rollers. 

9. In apparatus for straightening, metal 
bars and the like, the combination with a set 
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of rollers engaging with one side of the ma 
terials being straightened, of two sets of op 
posing rollers engaging the opposite side 
thereof, the set of rollers on one side being 
intermediate the opposing sets on the op 
posite side of the materials, 

10. In apparatus for straightering metal 
bars and the like, the combination with a 
set of rollers engaging with one side of the 
materials being straightened, of a plurality 
of sets of opposing rollers engaging the op 
posite side of thematerials, the set of roll 
erson one side of the materials being inter 
mediate the opposing sets of rollers on the 
oppositeside thereof, and means for ad 
justing the rollers on one side toward and 
away from those on the opposite side of the 
materials. d 

11. Apparatus for straightening metal 
bars a. the like comprising a series of sets 
of rollers, each set staggered with respect to 
the other sets, the E. sets engaging 
opposite sides of the materials being 
straightened, the rollers in one set being ar 
ranged to contact with the materials at a 
plurality of points between the end rollers 
of the adjoining sets on the opposite sides 
of the materials, and means for rotating at 
least part of said rollers. 

12. Apparatus for straightening metal 
bars and the like comprising a series of sets 
of rollers engaging opposite sides of the ina 
terials being straightened, each set being 

cessivel 
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with the materials at a plurality of points 
between the end rollers of the EE sing on the opposite side of the materials 
straightened. - 

13. PE for straightening metal 
bars and the like comprising a series of sets 
of rollers, a plurality of rollers in at least 
part of the sets, and the sets of rollers being 

staggered with respect to the other sets, the 
E. in each set arranged to contact 
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55 
disposed successively in staggered relation 
on oppositesides of the pass formed be 
tween the rollers. 

14. Apparatus for straightening metal 
bars and the like comprising a plurality of 
sets of rollers, the sets being disposed suc 
cessively, in staggered relation on opposite 
sides of the pass formed between the rollers 

60 

and the points of contact on the rollers of . 
each set being disposed in the arc of a 
circle. 

15. Apparatus for straightening metal 
bars and the like comprising a plurality of 
sets of rollers, the sets being disposed suc 

in staggered relation on opposite 
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sides of the pass formed between the roll 
ers, and the peripheral points of contact on 
at least one set of rollers being disposed in 
the arc of a circle. - 

16. Apparatus for straightening metal 
bars and the like comprising a series of sets 
of rollers, each set staggered with respect to 
the other sets, at least one set of rollers be 
E. adjustable toward the opposite set, one 
roller of each set being adjustable relatively 
to the others in the same set, and means for 
positively rotating at least part of said 
rollers. 
In testimony whereof, I have hereunto set 

my hand. 
ISAAC LAMONTHUGHES. 

Witnesses: 
H. G. R. BENNETT, 
RAY MoLAUSEN 
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