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The present invention relates to a device for processing 
tubes and bars to provide both linear and peripheral con 
centricity throughout the length thereof. 
The disclosed embodiment of the invention includes 

a pair of spaced driven rolls and an intermediate adjust 
able roll which is driven by the tube moving through the 
machine. The rolls are of the class defined as ring-rolls 
in that they have a suitably shaped opening therethrough 
which receives and acts upon the tube for the intended 
purpose. 
One object of the invention is to provide a tube straight 

ening device which will effect the desired straightening 
without abrading or otherwise sharply distorting the pe 
ripheral surface of the tube whereby plating or other 
treatment of the peripheral surface is affected. 
Another object of the invention is to provide a simple 

apparatus which may be adjusted while operating and 
which automatically feeds the work through the apparatus. 
A further object of the invention is to provide appara 

tus of the character described which works the metal by 
longitudinally applied torsional forces rather than abrupt 
deflection thereof. 
A still further object of the invention is to provide ap 

paratus of the character described wherein the end rolls 
thereof may both be selectively driven at a constant uni 
form r.p.m. or at different peripheral speeds. 
A still further object of the invention is to provide ap 

paratus of the character described wherein a plurality 
thereof may be arranged end-to-end in processing a com 
mon tube. 
These and other objects of the invention will be made 

apparent from the following description and the drawing 
forming a part thereof wherein: 

FIG. 1 shows a perspective view of the exterior of the 
apparatus, with a tube therein; 

F.G. 2 shows a horizontal cross-section through the 
apparatus, illustrating the fixed angularity of the outer 
rolls; 

FIG. 3 shows a vertical transverse section through the 
apparatus at the intermediate roll, showing the adjust 
ments thereof; and 
FIG. 4 shows a vertical longitudinal cross-section of 

the device at the longitudinal center line thereof illus 
trating the longitudinal straight line movement of the 
tube through the device and the vertical displacement of 
the contact between rolls and tube at the medial or mini 
mum diameter of the elongated hyperbolic faces of the 
rolls. 

Referring now to the drawing, a pair of housing plates 
and 2 have substantially parallel spaced opposing faces 

between which is disposed housing 3 of the middle roll. 
Housings 1 and 2 are connected in fixed spaced relation 
at one side by shoulder bolts 5 and nuts 6 (not shown). 
Similarly these plates at their opposite sides are connected 
by shoulder bolts 7 and 8. Intermediate housing plates 
1 and 2, shoulder bolt 8 has a threaded opening 9 extend 
ing therethrough. Bolt 7, intermediate its ends is pro 
vided with a collar 10 and upwardly extending member 
11 for reception of a helical compression spring to be 
hereinafter discussed. Housing 3 adjacent one end there 
of and between bolts 5 is mounted upon a cam pin 2, 
the outer ends of which are mounted on a common cen 
ter line A and the mid-portion of which, within housing 
3, has a center B offset /8' relative to A. The opposite 
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side of housing 3 has an extension 13 thereon overlying 
member 11 and underlying threaded member 14 extend 
ing through threaded opening 9 of bolt 8. The housing 
3 is free to move between housing plates 1 and 2 upon 
cam pin 12 for a purpose hereinafter discussed. Pin 12 
is rotatable by means of a lever arm 15, as shown in 
F.G. 3. 
As shown in FIG. 2, comprising a horizontal cross 

Section through the center of the machine, the tube T 
moves in a straight line through the machine. The driven 
end roll 16 is mounted in housing plate 2 by roller bear 
ing 7 and provided with a sprocket 18 secured thereto 
by suitable fasteners 19. Similarly the driven roll 20 is 
mounted in housing plate 1 by roller bearing 21 and pro 
vided with a sprocket 22 secured thereto by fasteners 19. 
Each roll 16 and 20 is retained within its respective hous 
ing by a suitable end member 23, with suitable grease 
seals at opposite sides of the bearings 17 and 21. The 
longitudinal center line or axis of rotation of roll 16 is 
inclined upwardly and outwardly from the longitudinal 
center line of the machine and the opposite roll 20 has 
its longitudinal center line or axis of rotation disposed 
outwardly and downwardly from the longitudinal center 
line of the machine. Preferably the angularity of these 
axes of rotation are such as to be parallel. Movable 
housing 3 has a roller bearing 24 therein mounting roll 
25 whose longitudinal center line is upwardly and out 
wardly inclined towards the exit roll 20. Bearing 24 is 
retained in housing 3 by a suitable end plate 26 and 
fasteners 27. 

Each of the outer ring rolls 16 and 20 have their mini 
mum inside diameters disposed off center of the length 
of the roll and towards the intermediate roll 25. The 
tube contacting faces of rolls 16 and 20 may be said to 
have a double hyperbolic surface from the point of mini 
mum diameter to the opposite adjacent end faces. The 
intermediate roll 25 is also provided with a double hyper 
bolic surface extending from opposite sides of the mini 
mum diameter of the roll opening. These minimum roll 
inside diameters are larger than the O.D. of the tube re 
ceived therein. As shown in FIG. 4, the rolls 16 and 20 
at their minimum inside diameters are offset relative to 
the longitudinal center line of the tube passing there 
through and the same point on intermediate roll 25 is 
below the said tube longitudinal center line. As a result 
the line of contact between the inner diameter of the rolls 
and the tube is in effect a spiraling contact as indicated 
at S, S' and S' at FIG. 2. Roll 25 effects a spiral con 
tact with the tube T for substantially the full length of 
the roll face, whereas roll 6 contacts the tube for only 
a portion of its length and after the tube is entered partly 
through the roll. In roll 20 the tube contacts the roll 
upon entering and leaves contact therewith before passing 
fully through the roll. 
From the foregoing and assuming that sprockets 18 

and 22 are driven in the same direction at a constant 
r.p.m., once the tube T is passed through rolls 16 and 25 
into roll 20 a positive spiralling feeding action is im 
parted by the rolls upon the tube to forceably pull the 
tube T through the machine. Further, upon reference to 
FIG. 4, roll 25 imparts a downward deflecting force upon 
the tube passing therethrough. As a result of the tor 
sional force applied by the rolls and the deflection force 
imparted to the tube portions entering the roll 25, the 
metal of the tube is worked or deflected beyond its elastic 
limit upon entering and leaving roll 25. In other words, 
the tube in passing through the series of three rolls is 
flexed from round to oval to round. In such manner the 
machine has readily processed large runs of tubing with 
straightness within 0.101''' in 10 feet and rounded to plus 
or minus 0.001''' in one pass. 
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When the sprockets 18, 22 drive their respective rolls 
16 and 20 at a uniform constant speed, there is substan 
tially no relative movement between the tube and rolls. 
In other words, the tube and rolls rotate in unison and 
also drive intermediate roll 25 at the same uniform speed. 
However, should sprockets 18 and 22 be driven at dif 
ferent uniform r.p.m.'s, there will be relative rotary move 
ment between all the rolls and the tube therein. Thus 
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the apparatus may be operated to merely flex the tube 
from round to oval to round in passing therethrough in 
such a gentle manner as to straighten plated tubing with 
out damage to the surface thereof, or it may be operated 
to burnish tubing passing therethrough. 
The machine is capable of considerable adjustment 

without stopping the machine. In addition to operating 
the end rolls at uniform or different speeds, the center 
roll 25 is capable of both lateral and substantially ver 
tical adjustment. Suitable manipulation of screw 14 per 
mits raising or lowering lip 13 of center roll housing 3 
against pressure of spring 4 disposed upon the member 
11. Likewise suitable manipulation of cam bolt 2 
through lever 15 permits lateral displacement of housing 
3, up to the limit of the offset in the cam portion of 
bolt 2. 
The embodiment of the invention herein shown and de 

scribed is proportioned for processing a tube 1% '' in out 
side diameter. Where desired a plurality of the apparatus 
shown may be placed end-to-end so as to process a single 
length of tube extending through the plurality of appara 
tus. Likewise, the device may be constructed to accept 
larger size tubes. 
As previously described the middle roll of the device 

may be adjusted while in operation. The adjustment af 
forded by screw 14 and spring 4 is in a direction sub 
stantially at right angles to the adjustment afforded by 
cam bolt 2. Although only center roll 25 is adjustably 
mounted, this roll serves to control the deflection of the 
workpiece beyond its elastic limit for reshaping either 
as to longitudinal straightness and rounding thereof or 
both. 

I claim: 
1. Apparatus for linearly straightening and rounding 

solid and hollow tubular members, comprising a pair of 
fixed, spaced connected roll housing members, a third 
roll housing member disposed between and having one 
end thereof pivotally connected between said spaced fixed 
housing members and having the opposite end of the 
housing resiliently supported between said fixed housing 
members for selective vertical pivotal movement beneath 
a screw threaded member opposed to said resilient Sup 
port, a ring-roll rotatably mounted in each fixed housing 
members adjacent each end thereof and provided with 
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4. 
an elongated hyperbolic shaped internal opening there 
through having a minimum internal diameter larger than 
a tubular member to be engaged thereby and axially 
aligned for passage of a tube therethrough, each said 
ring-rolls having substantially parallel axes of rotation 
similarly inclined relative to the horizontal plane of the 
longitudinal axis of said tube, means associated with each 
Said spaced ring-rolls for imparting rotary movement 
thereto relative to said housing in a common direction 
of rotation, and a third ring-roll rotatably mounted in 
said adjustable housing and provided with an elongated 
hyperbolic shaped internal opening therethrough whose 
minimum internal diameter is larger than that of a tubu 
lar member to be received therein during passage through 
said first-named rolls, said third ring-roll having its axis 
of rotation oppositely inclined to that of the axis of the 
adjacent ring-rolls and relative to said horizontal plane 
of the longitudinal axis of the tubular member being 
processed therein, said ring-rolls at the medial diameter 
of the opening therethrough having their axis of rotation 
alternately vertically offset relative to the longitudinal 
center line of the tube being processed. 

2. Apparatus as defined in claim 1 wherein the pivotal 
Support for said adjustable housing member comprises a 
rotatable cylindrical member having its midportion with 
in the housing offset relative to the end portions thereof 
for imparting limited movement of the adjustable hous 
ing member transversely relative to the fixed housing 
members. 

3. Apparatus as defined in claim 2, each hyperbolic 
face of the ring rolls has spiralling opposite areas of en 
gagement with the tube therein imparting an advancing 
torsional force to the tube moving it through the ap 
paratus without substantial relative radial movement be 
tween the rolls and the tube. 

4. Apparatus as defined in claim 3, wherein the tor 
sional forces of the intermediate roll impart a change 
in external shape of the tube from round to oval be-, 
tween the two spaced end rolls. 
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