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3,328,995 
VIBRATORY STRAIGHTENING MACHINES 

John H. Rohlfs, Torrington, Conn., assignor, by mesne 
assignments, to The Turner & Seymour Mfg. Company, 
Torrington, Conn., a corporation of Connecticut 

Filed Dec. 21, 1964, Ser. No. 420,046 
16 Claims. (Cl. 72-297) 

This invention relates to a vibratory straightening ma 
chine for straightening elongated workpieces. 

4It is the general object of the present invention to pro 
vide a straightening machine which is particularly adapted 
to accommodate relatively small elongated workpieces, 
and which includes means for vibrating a workpiece in 
Va fixed plane relative thereto to effect substantial longi 
tudinal alignment of the workpiece portions. 

It is a further object of the invention to provide a ma 
chine adapted to accommodate and straighten a small 
workpiece in at least two planes relative thereto by vibrat 
ing the workpiece in planes passing through its longi 
tudinal axis to effect straightening of the same with no 
substantial endwise movement thereof. 
The drawings show a preferred embodiment of the in 

vention and such embodiment will be described, but it 
will be understood that various changes may be made 
from the construction disclosed, and that the drawings 
and description are not to be construed as defining or 
limiting the scope :of the invention, the claims forming a 
part of this specification being relied upon for that pur 
pose. 
Of the drawings: 
FIG. 1 is a fragmentary perspective view of a straighten 

ing machine constituting a presently preferred embodiment 
of the invention and showing the general arrangement of 
the Work holders. 

FIG. 2 is a fragmentary transverse vertical section 
taken as indicated by the line 2_2 of FIG. 1, showing a 
iirst group work holder. 
FIG. 3 is a fragmentary transverse vertical section taken 

as indicated by the line 3-3 in FIG. 1, showing a second 
group work holder. 

FIG. 4 is a fragmentary plan view of the work holders 
of FIG. 1 showing a workpiece therein bent to an undulat 
ing shape, the position of the workpiece in an alternate 
portion of the operating cycle being indicated by broken 
lines. 

FIG. 5 is a fragmentary transverse vertical section taken 
' as indicated by the line 5_5 in FIG. l, showing means 
for moving the Work holders, and a 'means for adjustably 
,controlling workiholder movement. 

FIG. 6 is a fragmentary side view, partially broken 
Aaway as generally indicated by the line 6-6 in FIG. 5, 
showing the mechanism of FIG. 5. 

Generally speaking, the straightening machine of the 
present inventioncomprises at least three work holders 
which are positioned in series along a longitudinal axis 
and which are respectively adapted to vengage successive 
longitudinally spaced portions of an elongated workpiece 
'arranged with its centerline in general alignment with the 
axis to collectively effect longitudinal alignment and rela 
tive transverse displacement of the said workpiece por 
tions. The work holders preferably define iirst and second 
channels, each channel being adapted to longitudinally 
receive an elongated workpiece with the centerline thereof 
in general alignment with the work holder axis. The first 
channel is adapted to receive the workpiece with a major 
dimension of the cross section thereof substantially ver 
tically disposed, whereas the second channel is adapted 
to receive the workpiece with the said major dimension 
thereof substantially horizontally disposed. y 

This double channel arrangement facilitates straighten 
.ing of the workpiece in at least two planes. Also included 
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in the machine is a power means for varying the magni 
tude of transverse displacement of the said workpiece 
portions between a position of maximum displacement 
and a position wherein the workpiece portions are sub 
stantially longitudinally aligned. Still further, a manual 
adjustable controlling means is provided for preselecting 
the maximum magnitude of work holder movement. 

In the straightening operation, the workpiece is first 
held straight in one channel with the centerline of the 
workpiece in general alignment with the longitudinal axis 
of the work holders. The workpiece is then vibrated by 
transversely displacing the centerline portions thereof, 
associated with the moving work holders, to one and the 
opposite side of said axis while the magnitude of trans 
verse displacement is varied between a position of maxi 
mum workpiece centerline displacement and a position 
wherein the workpiece portiops are substantially longi 
tudinally aligned. Thereafter, the workpiece may be posi 
tioned in the other channel and the operation repeated 
to atfect substantial longitudinal alignment of the work 
piece portions in a second plane thereof. The alternate 
bending operations cause the workpiece to assume a 
permanently straight set. The machine constituting the 
presently preferred embodiment of the invention is par 
ticularly suited for straightening small workpieces with 
no substantial endwise movement of the workpiece occur 
ring during the straightening operation, however, it is not 
necessarily restricted to such application and may be 
adapted to accommodate elongated workpiece for axial 
passage therethrough. 

Referring now to FIG. l, it will be noted that the 
straightening machine illustrated therein includes a plu 
rality of work holders indicated generally at 10. The work 
holders 10, 10 are arranged in a longitudinal series along 
a longitudinal axis 12 fixed relative to a machine frame 14. 

It will be noted that the plurality of work holders des 
ignated generally as 10 includes two groups of work 
holders alternately arranged in longitudinal series along 
the aforementioned axis 12. The iirst group of work 
holders comprises four similar work holders, each of 
which is designated by the reference numeral 16, whereas 
the second group of work holders comprises four similar 
work holders each respectively designated by the reference 
numeral 18. The total number of work holders employed 
in practicing the invention is optional; however, it is evi 
dent that the number employed may be somewhat de 
pendent upon vthe length of the elongated workpiece to be 
straightened, particularly where the straightening opera 
tion is to be performed with no substantial endwise move 
ment of the workpiece. It should be noted that at least 
three work holders will be employed in practicing the 
invention. 

Referring to FIG. 2, wherein a iirst group work hold 
er 16 is shown, it will be noted that the said wor-k holder 
comprises a pair of transversely aligned members 20, 
20 having transversely spaced opposed inner radial edge 
surfaces 22, 22, and 24, 24 which surfaces respectively 
define portions of a first channel 23 and a second chan 
nel 25. Each of the two channels, is adapted to receive 
an associated portion of an elongated workpiece. Each 
of the members 20, 20l also includes abutting inner edge 
surfaces 26, 26 and 27, 27, a lower edge surface 28, 28 
and a longitudinally disposed shoulder surface 30, 30‘. 
A generally H-shaped press plate 32 fastened to the ma 
chine frame 14 defines a shallow rectangular recess 34 
with a fiat bottom surface 36 generally centrally posi 
tioned Within the upper surface thereof for receiving 
the Work holders in longitudinal alignment therein and 
also includes transversely extending end portions 38, 38 
for supporting a pair of lever shafts or pins 40, 40'. 
A pair of press levers 42, 42, which will be hereinafter 
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further described, are pivotally mounted on the said 
shafts. A pair of elongated hardened tool steel liner 
bars 44, 44 are positioned in longitudinal parallel align 
ment along the transversely spaced side surface portions 
of the recess 34. The shoulder surfaces 30, 30‘ of the 
members 20, 20 abut the liner bars 44, 44 thereby serving 
to secure the first group work holders against transverse 
movement within the recess. At this point, it should be 
noted that the press levers 42, 42 do not engage the first 
group work holders. 

Each of the second group work holders 18, 18, best 
shown in FIG. 3, comprises a pair of transversely aligned 
members 46, 46 having transversely spaced opposed radial 
inner edge surfaces 22, 22 and 24, 24 partially defining 
a first channel 23 and a second channel 25 respectively, 
each of the said channels being identical in both con 
figuration and function to a corresponding channel de 
fined by the lirst group work holders. Each of the mem 
bers 46, 46 further includes abutting edge surfaces 48, 
48 and 49, 49, a lower surface 50‘, 50, a longitudinally 
disposed outer edge surface 52, 52 which slants outwardly 
and downwardly from the vertical and a longitudinally 
disposed shoulder surface 54, 54. A pair of vertically 
adjustable wedges 56, 56 having inclined inner edge sur 
faces 58, 58 associated with and complementary to the 
inclined outer edge surfaces 52, 52 provide for adjusta 
ble engagement between the second group work holders 
18, 18 and the press levers 42, 42 to facilitate alignment 
of the movable second group work holders with the sta 
tionary first group ones. It should be noted that when 
the members 46, 46 are positioned within the recess 34 
with the lower surfaces 50, 50 slidably engaging the fiat 
surface 36 there is clearance 60‘, 60 between lthe shoulder 
surfaces 54, 54 and the liner bars 44, 44. Thus, it will 
be evident that the second group work holders 18, 18 
are slidably movable upon the flat surface 36 between 
limits established by the hardened tool steel liner bars 44, 
44 which serve to buffer work holder movement. A pair 
of transversely spaced longitudinally aligned hold down 
bars 62, 62 fastened to the press plate 32 in position 
immediately above the work holders secure the work 
holders against vertical movement. As previously men 
tioned, the total number of work holders employed in 
practicing the invention is optional, and when less than 
the total number that can be accommodated within the 
recess 34 is used a plurality of filler bars 64, 64 are em 
ployed to fill the space within the recess not occupied by 
work holders, thereby securing the work holders against 
longitudinal movement within the recess as shown in 
FIG. 1. 

In FIG. 4, a workpiece 66 is shown positioned within 
the first channel 23. The movable work holders 18, 18 
are shown in a position of maximum leftwardly trans 
verse displacement relative to the stationary first group 
work holders 16, 16. The portions of the workpiece en 
gaged by the second group work holders 18, 18 are 
transversely displaced causing the workpiece to assume 
an undulating shape. The resulting condition can best 
be seen by observing the displacement of the workpiece 
centerline 68 relative to the stationary axis 12. The posi 
tion of the workpiece when two holders have assumed the 
position of maximum rightwardly transverse displacement 
is indicated by broken lines. Thus, it should be apparent 
that the reciprocal motion of the movable tool holders 
relative to the stationary ones impart a vibratory motion 
to the workpiece by moving the centerline thereof be 
tween a position of maximum transverse displacement 
and an intermediate position wherein the portions of 
the workpiece centerline are substantially longitudinally 
aligned. With regard to FIG. 4, it should be further noted 
that the contour radius of the inner edge surface 22, 22 
is smaller than the maximum radial bend assumed by 
the associated portion of the workpiece in its maximum 
undulated position so that the vertically disposed edges 
of the work holder do not contact the workpiece surface. 
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4 
This arrangement minimizes the risk of workpiece sur 
face damage. 

Simultaneous reciprocal transverse movement of the 
work holders 18, 18 may obviously be provided for in a 
variety of ways. In the presently preferred embodiment 
of the invention this movement is effected by a power 
operated lever system as best seen in FIG. 5. The lever 
system generally comprises a pair of first class levers 
42, 42 arranged for parallel oscillation on a pair of first 
axes 72, 72, which parallel the work holder axis 12 and 
which are fixed relative thereto, for operably engaging 
the work holders 18, 18. A third class lever 74 is ar 
ranged for oscillation about a second axis 76 parallel to 
the work holder axis 12 and movable relative thereto, 
for transmitting power to the first class levers 42, 42. 
Power is transmitted from the third class lever 74 to 
the first class levers 42, 42 at the axes 77, 77, which are 
aligned in parallel with the work holder axis 12 and 
movable relative thereto. A power operated eccentric 
means 78, which cooperates with the lever 74 to trans 
late the rotary motion of the eccentric shaft to an oscil 
latory motion in the lever system, is preferably em 
ployed to drive the lever system. The eccentric means 
78 is arranged for rotation about a third axis 80 parallel 
to the work holder axis 12 and fixed relative thereto. 
The aforementioned power means for varying the mag 
nitude of work holder movement is preferably a solenoid 
operated double acting air motor 82 having a reciprocating 
part 84 operably connected to the movable second axis 
76, which is the primary fulcrum of the lever system, 
and a stationary part 86 secured to the machine frame. 
It should be apparent that movement of the axes 76 
and 77, 77 relative to the fixed axes 80 and 72, 72 
alters the mechanical advantage of the lever system there 
by varying the extent or magnitude reciprocal motion 
of the work holders 18, 18. Also included in the machine 
is a manual adjustable controlling means for preselecting 
the maximum magnitude» »of work holder movement, 
which controlling means is preferably an adjustable 
microswitch 87 mounted in the path of travel of the 
reciprocating part on the air motor 82 for operating an 
electrical solenoid which, in turn, actuates an air valve 
to reverse the direction of travel of the reciprocating 
part. The aforementioned generally described operating 
mechanisms will be hereinafter more specifically defined. 

Referring now to the FIGS. 5 and 6 it will be seen 
that a pair of longitudinally spaced side plates 88, 88 
are fastened to the side portions of the press plate 32 and 
extend vertically downward therefrom. Each of the said 
plates has therein defined a downwardly opening in 
verted U-shaped channel 90. A pair of hub bearings 92, 
92 for journalling the aforementioned eccentric means 
are fastened to the side plates 88, 88 in longitudinal co 
axial alignment above the channels 90, 90. A pair of 
rectangular bearing blocks 94, 94 having channeled trans 
verse side edge portions 96, 96 adapted to engage the 
transverse edge surfaces of the channel 90 are posi 
tioned within the said channel for rectilinear vertical 
slidable movement therein. The bearing blocks 94, 94 
have longitudinally coaxially aligned bores 98, 98 adapted 
to receive the opposite end portions of a cylindrical 
pusher shaft 100 in press tit assembly therewith. A pair 
of set screws 99, 99 lock the pusher shaft in assembly 
with the drawing blocks. The shaft 100 serves as a fulcrum 
for the third class lever 74, and also has assembled 
thereon a pusher yoke 101 which operably connects the 
lever system with the aforementioned power means for 
varying the magnitude of work holders movement, which 
power means will hereinafter be further described. The 
pusher yoke 101 is a generally T-shaped member includ 
ing a vertical downwardly extending portion 105 and a 
cross bar portion 107, and a pair of spaced apart central 
ly bored coaxially aligned cylindrical members 109, 109 
welded to the upper surface of the cross bar 107 at the 
outer end portions thereof, adapted to receive the shaft 
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100 for assembly therewith. The previously generally de 
scribed third class lever 74, is more specifically defined 
as a bearing yoke 74 comprising an elongated generally 
vertically disposed bifurcated member defining an up 
wardly opening U-shaped channel 102 and further includ 
ing a longitudinally aligned central bore in the lower end 
portion thereof, said bore having therein a bushing 111 
adapted to receive the shaft 100. The bearing yoke is 
assembled with the shaft 100 intermediate the cylindrical ' 
members 109, 109 and is thus arranged for oscillation 
on the shaft, said shaft also having been previously 
generally referred to as the axis 76 and the primary ful~ 
crum of the lever system. A pair of transversely spaced 
longitudinally axially aligned knuckle joints 104, 104 are 
pivotally connected to the upper outer edge portions of 
the bearing yoke. To the knuckle joints 104, 104 are 
fastened a pair of bearing pads 106, 106 for transmitting 
the oscillatory motion of the bearing yoke to the first 
class levers 42, 42 to be hereinafter more fully described. 
The bifurcated upper ends of the bearing yoke are rigidly 
connected by a yoke spacer 108. 
As aforementioned, the press levers 42, 42 also pre 

viously referred to as first class levers comprise a pair 
of transversely spaced elongated members having oppos 
ing interior edge surfaces. Radially contoured opposing 
inner surface portions 110, 110 are provided on the up 
per end portions of the press levers for operably engaging 
associated adjusting wedges 56, 56 on a work holder 
18, 18. A longitudinally disposed recess 112 partially 
defined by a flat surface portion 114 is defined in the 
lower interior surface portion of each of the press levers 
for receiving an associated bearing pad 104 in slidable 
engagement therewith. Each of the levers 42, 42 further 
includes a downwardly extending pin 113 on the lower end 
thereof. As stated above, the levers 42, 42 are pivotally 
mounted on the lever shafts 40, 40 which shafts are 
assembled by press fit within the end portions 38, 38 
of the plate 32. A tension spring 115 connecting the pins 
113, 113 urges the lower end portions of the levers 
42, 42 into engagement with the associated bearing pads 
106, 106. 
In accordance with the presently preferred practice, 

the operation of the straightening machines as set forth 
above is effected by a power operated eccentric means. 
The eccentric means indicated generally lby the nu 
meral 78 generally comprises an eccentric bearing 
block 116 and an eccentric shaft 118. The eccentric 
block 116 is an elongated block of generally rectangular 
cross section having a longitudinal central bore 120 
adapted to receive an eccentric portion of the shaft 118 
and including vertically disposed channels 122, 122 de 
fined within the longitudinally disposed side edge surfaces 
thereof adapted for vertical slidable lengagement within 
the channel 102 of the yoke 74. The eccentric shaft 118 
is journalled at the end portions thereof within the hub 
bearings 92, 92 and includes a generally longitudinal 
eccentric portion 124 intermediate the ends thereof co 
axially extending through the bore 120. vA plurality of 
needle bearings contained within the bearing hubs 92, 
92 and the bore 120 provide means for journalling the 
end portions and the eccentric portion of the shaft 118. 
Power means for rotating the eccentric shaft is prefer 
ably provided by a variable speed drive motor 126 
mounted on the machine frame 14 and coupled to the 
eccentric shaft by a universal coupling 128. 

In operation, the eccentric means 78 cooperates with 
the yoke 74 to translate the rotary motion of the shaft 
118 to an oscillatory motion of the yoke 74, said motion 
being transmitted to the press levers 42, 42 by the bearing 
pads 106, 106 to cause parallel oscillation of the press 
levers. The adjustable wedges 56, 56 cooperate with the 
radially contoured surface portions 110, 110 of the press 
levers 42, 42 to translate the oscillatory motion of the 
press levers to a reciprocal motion. The reciprocalV mo 
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6 
tion is imparted to the tool holders 18, 18 to move them -in 
unison. . 

In the presently preferred embodiment of the inven 
tion, the power means for varying the magnitude 0f work 
holder movement is preferably a solenoid actuated double 
acting air cylinder 82 having a cylinder portion 86 mounted 
on the frame 14 and a movable piston rod 84 arranged 
for vertical reciprocal movement. A link 130 threadably 
connected to the upper end portion of the piston rod 
84 and locked in position relative thereto by a locking 
nut 132 provides operable connection with the pusher yoke 
101, said yoke being secured at its downwardly extend 
ing portion 105 to the link by a pin 134. Thus, the 
vertical reciprocal movement of the piston rod 84 is 
transmitted to the fulcrum 76 by the pusher yoke 101 
causing the bearing yoke 74 to move generally vertically 
upward. The U-shaped channel 102 moves vertically up 
ward relative to the eccentric bearing block 116 in slidable 
engagement therewith. The bearing pads 106, 106 pivot 
ally connected to the bearing yoke also move vertically 
upward in slidable engagement with the surfaces 114, 114 
defined by the press levers 42, 42. It should be apparent 
that movement of the axis 76 results in relative movement 
between the movable axes 76 and 72, 72 and the fixed 
axes 80 and 77, 77 which varies the mechanical advan 
tage of the lever system and which, in turn, varies the 
extent or magnitude of the reciprocal movement of the 
work holders 18, 18. 
As previously noted, a manually iadjustable control 

means for preselecting the maximum magnitude of work 
holder movement is also included in the aforedescribed 
machine. The adjustable control means is preferably a 
microswitch 87 secured to a bracket 136 which is 
slidably mounted upon an adjustment -r-od 138, positioned 
in parallel alignment with the piston rod 84, and which 
is releasably secured thereto by a thumb screw 140. 
A trip lever 142 secured to the piston rod 84 in alignment 
with the microswitch 87 engages and thereby actuates the 
microswitch as the piston rod moves vertically upward. 
The microswitch 87 is electrically connected to a solenoid 
operated air valve which arrests the upward travel of the 
piston rod 84 and reverses its -direction of travel when 
the microswitch is actuated. The adjustment rod 138 
has indicia 144 thereon indicating work holder movement 
so that the maximum magnitude of the work holder 
movement may be predetermined by manually positioning 
the microswitch bracket 136 in selected position relative 
to-the adjustment bracket 138. 
The machine preferably idles with the drive motor 126 

in continuous operation and the piston rod 84 in its maxi 
mum downwardly position, as shown in FIGS. 5 and 6. 
Thus, the eccentric means 78 continuously imparts a slight 
motion t-o the lever system; however, the adjustable 
wedges 56, 56 on the outer end portions of the movable 
work holders 18, 18 are so adjusted that this idling 
motion is not transmitted to the work holders. Prefer 

- ably, a manually operable switching means, independent 

60 

65 

of the drive motor starting circuit, is provided to energize 
the air motor 82, thereby starting the -operating cycle 
by causing the reciprocating part or piston rod 84, and 
the mechanism associated therewith, to move upwardly. 
When the piston rod reaches the preselected position of 
maximum upwardly travel, as determined lby the ad 
justably positioned microswitch 87, the trip lever 142 
contacts the microswitch, thereby reversing the direction 
of piston rod motion causing the piston rod to return 
to its maximum downwardly position completing the 
cycle. 
The invention claimed is: 
1. In a vibratory straightening machine for straighten~ 

ing elongated workpieces the combination comprising at 
least three work holders positioned in series along a 
longitudinal axis, said work holders being adapted to 
engage successive longitudinally spaced portions of Van 
elongated workpiece arranged with its centerline in gen 
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eral alignment with said axis, means for moving at least 
one of the said work holders relative to another of said 
work holders transversely of said axis to vibrate the 
workpiece by displacing said centerline of the workpiece 
to one and the opposite side of said axis, and means for 
varying the magnitude of said work holder movement 
between a position of maximum centerline displacement 
and a position wherein said workpiece portions are sub 
stantially longitudinally aligned while the workpiece is 
being vibrated. 

2. In a vibratory straightening machine for straighten 
ing elongated workpieces the combination of at least 
three work holders comprising first and second groups 
of work holders arranged in alternate series along a fixed 
longitudinal axis, said work holders being adapted to 
engage successive longitudinally spaced portions of a 
workpiece, each of the said work holders in said first 
group being secured against movement, each of the said 
work holders in said second group being arranged for 
reciprocal transverse movement relative to said axis, 
means for transversely reciprocating said work holders 
in said second group to vibrate said workpiece in a plane 
fixed relative thereto and means for varying said trans 
verse movement of said second group work holders to 
effect substantial longitudinal alignment of the workpiece 
portions. 

3. In a vibratory straightening machine for straighten 
ing elongated workpieces the combination of at least three 
work holders aligned in series along a fixed longitudinal 
axis, said work holders defining therein first and second 
channels in longitudinal alignment with said axis, said 
channels being adapted to longitudinally receive an elon 
gated Workpiece with the centerline thereof in general 
alignment with said axis, said first channel being adapted 
to receive the workpiece with a major dimension of the 
cross section thereof substantially vertically disposed, said 
second channel being adapted to receive the workpiece 
with the major dimension of the cross section thereof 
substantially horizontally disposed, and means for recipro 
cally moving at least one of the work holders relative to 
another transversely of said axis to vibrate said workpiece 
by displacing said centerline of the workpiece to one 
and the opposite side of said axis to effect substantial 
longitudinal alignment -of the workpiece in at least two 
planes thereof. 

4. In a vibratory straightening machine for straighten 
ing elongated workpieces the combination of at least 
three work holders comprising first and second groups 
of work holders arranged in alternate series along a fixed 
longitudinal axis, said work holders defining therein first 
and second channels in longitudinal alignment with said 
axis, said channels ̀ being adapted to receive an elongated 
workpiece with the centerline thereof in general align 
ment with said axis, said first channel being adapted to 
receive the workpiece with a major dimension of the 
cross section thereof substantially vertically disposed, said 
second channel being adapted to receive the workpiece 
with the major dimension of the cross section thereof 
substantially horizontally disposed, each of the said work 
holders in said first group being secured against move 
ment, each of the said work holders in said second group 
being arranged for reciprocal transverse movement rela 
tive to said axis, means for transversely reciprocating said 
work holders in said second group to vibrate said work 
piece in a plane fixed relative thereto, and means for 
varying said transverse movement of said second group 
work holders to effect substantial longitudinal alignment 
of the workpiece in at least two planes thereof. 

5. A vibratory straightening machine for straightening 
elongated workpieces comprises at least three work 
holders positioned in series along a longitudinal axis, said 
work holders being 'adapted to engage successive longi 
tudinally spaced portions of an elongated workpiece 
arranged with its centerline in general alignment with said 
axis, means for moving at least one of the said work 
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8 
holders relative to another -of said work holders trans 
versely of said axis to vibrate the workpiece by displacing 
said centerline of the workpiece to one and the opposite 
side of said axis, means for varying the magnitude of said 
work holder movement between a position of maximum 
centerline displacement and a position wherein said work 
piece portions are substantially longitudinally aligned 
while the workpiece is being vibrated, and manually 
adjustable controlling means for preselecting said maxi 
mum magnitude of said work holder movement. 

6. The combination defined in claim 1 further char 
acterized by said means for moving at least one of said 
work holders being adjustable. 

7. The combination defined in claim 1 further char 
acterized by said means for moving at least one of said 
work holders including eccentric means, and a lever sys 
tem operated by said eccentric means, said lever system 
being operably connected to said one work holder. 

8. The combination defined in claim 7 further char 
acterized by said means for varying said work holder 
movement including power means operably connected to 
a fulcrum means in said lever system for moving said ful 
crum means relative to said eccentric means. 

9. A vibratory straightening machine as set forth in 
claim 5, wherein said means for moving `at least one of 
said work holders includes a first class lever arranged 
for oscillation about a first axis parallel to said longitu 
dinal axis and fixed relative thereto, said first class lever 
having first and second end portions, said first end portion 
being operably connected to said movable work holder, 
a third class lever arranged for oscillation about a second 
axis parallel to said longitudinal axis and movable rela 
tive thereto, said third class lever including an oscillating 
end portion operably connected to said second end por 
tion of said first class lever, and eccentric means rotatable 
about a third axis parallel to said longitudinal axis and 
fixed relative thereto, said eccentric means arranged to 
operably engage said third class lever between said second 
axis and said oscillating end portion. 

10. A vibratory straightening machine as set forth in 
claim 9, wherein said means for varying said magnitude 
of said work holder movement includes a motor having a 
stationary part and a reciprocating part, said stationary 
part being secured in a position fixed relative to said lon 
gitudinal axis, said reciprocating part being operably 
secured to said second axis for moving said second axis 
in parallel relation to said longitudinal axis. 

11. A vibratory straightening machine as set forth in 
claim 10, wherein said manually adjustable controlling 
means includes Ian adjustably positioned switching means 
actuated by said reciprocating part for reversing the direc 
tion of motion of said reciprocating part. 

12. A vibratory straightening machine as set forth in 
claim 11, wherein said manually adjustable controlling 
means includes manually operable switching means for 
energizing said motor. 

13. In a vibratory straightening machine for straight 
ening elongated workpieces, the combination comprising 
a machine frame having a substantially fiat surface, at 
least three work holders supported on said fiat surface in 
series along a longitudinal axis fixed relative to said 
frame, said work holders including first and second group 
-of work holders each of the said first group work holders 
being secured on said fiat surface against movement rela 
tive thereto, each of the said second group work holders 
being slidably movable on said fiat surface transversely 
relative to said axis, each of the said work holders com 
prising a pair of transversely aligned members having 
transversely spaced opposing inner edge surfaces adapted 
to engage associated portions of an elongated workpiece 
arranged therebetween with its centerline in general align 
ment with said longitudinal axis, each of the said second 
group work holders having outer end portions transversely 
disposed from said axis, power means for moving said 
second group work holders to vibrate the workpiece by 
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alternately displacing the centerline of ‘the workpiece to 
one and the opposite side of said axis, and means for vary 
ing said movement of said second group work holders to 
effect substantial longitudinal alignment of the workpiece 
portions. 

14. The combination deñned in claim 13 further char 
acterized by said inner edge surfaces defining ñr'st and 
second channels in longitudinal alignment with said axis, 
said ñrst channel being adapted to receive the workpiece 
with a major dimension of the cross section thereof sub 
stantially perpendicular to said ñat surface, said second 
channel -being adapted to receive the workpiece with the 
major dimension ofthe ̀ cross section thereof substantially 
parallel to said flat surface. 
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10 
and a lever system -operated by said eccentric means, said 
lever means operably engaging said outer end portions of 
said second group work holders for moving said work 
holders in unison. 

16. The combination deñned in claim 15 further char 
acterized by said louter end portions being adjustable. 
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