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METHOD OF AND APPARAUS FOR RECT 
FYING DSTORTION IN METAL BODES 

Lad L. Hercik, Lakewood, Ohio 
Application February 27, 1948, Serial No. 11,606 

(C. 153-32) 19 Claims. 

This in Vention relates generally to metal Work 
ing tools and particularly to metal working tools 
for progressively changing the conformation of 
metal bodies. 
More particularly, this invention is directed to 

methods of an apparatus for eliminating defor 
anations in and returning to their original con 
forination and/or truling the conformation of 
metallic machine parts which have been distorted 
during the steps incident to heat treatment 
and/or hardening of the parts. 
Among the machine parts for the treatment 

of which this invention is especially well adapted, 
are elongated hardened tool steel bars, such as 
Shear blades, and hardened curved bars or end 
leSS nembers, Such as tires, rings for relatively 
large dies, and the like. 
AS is well known, hardened steel parts are 

made of rolled, forged or cast alloy steel nate 
rials, having various compositions which are 
known to be capable of acquiring the hardness, 
toughness and other properties desired in the 
finished part. In the fabrication of hardened 
Steel parts, the materials are first rough ma 
chiled approximately to the desired conforma 
tion, after which machining the parts are heat 
treated. When the parts are to be hardened, 
this haat treating includes a heating according 
to a prescribed procedure to a relatively high 
temperature followed by a quenching in liquid 
Or air. Following this quenching, in most cases, 
these parts are again heated to a relatively lower 
temperature to draw or reduce the hardness and 
brittleiheSS and/or otherwise change the pro 
perties to suit the service for which the parts 
are intended. After the steel parts have thus 
been heat treated, they are usually accurately 
ground with Suitable grinding equipment to the 
exact size and conformation desired. 

It is also well known that, as a result of these 
heat treating and quenching steps, the rough 
Inachined parts usually deform from their ori 
gina Shape and distort or warp, this deforma 
tion or distortion being caused by a releasing 
of initial Strain in the original materials, un 
equal heating, unequal cooling, and the like. 
Due to this distortion and due to the uncer 

tainty regarding the extent and character of 
this distortion, it is necessary to allow consider 
a)ie grinding Stock on the rough-machined parts 
in order to insure Sufficient stock to enable the 
grinding equipment operator to produce a piece 
having the desired final dimensions. The alloy 
toCl steel of which these parts are made is usual 
ly Irelatively very expensive and it is therefore 
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desirable to reduce the excess allowance for 
grinding to a minimum. This reduction of the 
excess steel is desirable not only to reduce the 
amount of steel initially to be provided for a 
given piece but also because grinding Operations 
are relatively time consuming and expensive. 

it has heretofore been extremely difficult if 
not impossible to change the conformation of a 
hardened tool steel part or to return it to the 
conformation which it had prior to distortion, by 
any means which are economically feasible and 
satisfactory, even tho it has long been evident 
that such a correction of the distortions in con 
formation would have the very important eco 
nonical advantages pointed out. 

It is accordingly a prime general object of the 
present invention to produce a method and ap 
paratus adapted to rectify or true the shape of 
metallic bodies or to contour the bodies to a pre 
determined form. 

It is a further object of this invention to pro 
duce a method and apparatus particularly 
adapted to return the conformation of distorted 
or deformed hardened steel parts to the original 
conformation which they had prior to the heat 
treating proceSS. 

It is a further object of this invention to pro 
duce apparatus which will change the conforma 
tion of hardened steel parts accurately and with 
a minimum of Imanual labor. 

It is a further object of this invention to pro 
vide apparatus readily adapted to Support and 
guide the hardened parts in a manner which will 
permit the corrective action to be progressively 
applied accurately to selected areas of the parts 
at any point on the part where the corrective 
treatment is required. 

It is a further object of this invention to pro 
vide power means for effecting the treating of 
the hardened steel parts and power means for 
advancing the parts for progressive treatment 
along selected portions of the part to be treated. 

It is a further and inore specific object of this 
invention to produce satisfactory apparatus 
adapted to mount and apply a high Speed impact 
tool to effect the rectifying of distortions in 
hardened Steel partS. 

It is a further specific object of this invention 
to provide a novel method of and apparatus for 
progressively flexing the hardened part in the 
area, where it is being correctively treated for the 
purpose of expediting the corrective action. 

it is a further specific object of this invention 
to provide apparatus for varying the intensity 
of the power impact means for treating the hard 
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ened steel parts and for varying the degree of 
flexure in the hardened steel partS in propor 
tion to the requirement of the corrective action. 
A further understanding of the construction 

and operation and of the manner in which the 
novel features of this invention effect the above 
and further objects, will be acquired from the 
following detailed description and the annexed 
drawings, which set forth certain means emi 
bodying this invention, such disclosed ?ileans 
constituting, however, but one of the forms in 
which the principle of this invention may be 
applied. 
Referring to the annexed drawingS: 
Fig. 1 is a front elevation of one form of ap 

paratus embodying this invention, this view dis 
closing apparatus adapted for truling elongated 
hardened steel parts, such as hardened shear 
blades or the like, certain portions of the appa 
ratus being partially broken away to more clearly 
illustrate the construction. 

Fig. 2 is a right side elevation of the apparatus 
shown in Fig. 1, this view being partly broken 
away on a vertical plane passing, in a direction 
from front to rear, approximately thru the center 
line of the machine. 

Fig. 3 is a fragmentary vertical section, this 
view being taken on the plane indicated by line 
3, 3 in Figures 2 and 4. 

Fig. 4 is a horizontal sectional view, taken in : 
the broken plane indicated by lines 4, 4 in Fig. 1. 

Fig. 5 is another horizontal sectional view 
taken in a plane indicated by lines 5, 5 in Fig. 1. 

Fig. 6 is a plan view of a hardened shear blade 
such as that shown in the apparatus in Figures 
1, 2, 4 and 5, this blade being shown in a dis 
torted condition into which it has been presumed 
to have been deformed as a result of heat treat 
ment, the deformation being considerably ex 
aggerated in this view for the sake of illustration. 

Fig. 7 is an edge view of the blade shown in 
Fig. 6, this blade being shown with a distortion 
in a vertical plane, also presumed to have been 
acquired by the blade as a result of heat treat 
ment, the distortion here too being somewhat exaggerated. 

Fig. 8 is a view showing certain elements of the 
apparatus illustrated in Figures 1 to 5, detached 
from the apparatus, in order to more clearly illus 
trate the principle of operation of the machine, 
these elements being shown operating on a me 
tallic body of the character illustrated in Figures 
6 and 7. 

Fig. 9 is a view similar to Fig. 8 showing, how 
ever, a slight modification of the apparatus re 
quired to adapt the parts thereof for treating a 
hardened Steel ring. 
The apparatus illustrated for the purpose of 

disclosing the present invention includes a ro 
tatable anvil upon which an elongated hardened 
metallic body is to be supported, and includes 
power means for rotating the anvil and advanc 
ing the body in the direction of its length. The 
apparatus further includes preferably high Speed 
impact means having the characteristics of an 
air hammer and capable of delivering power 
blows in rapid succession, this impact means 
being located vertically above and in the plane 
with the axis of the rotatable anvil, and having 
provisions for varying the intensity of the blows. 
This apparatus further includes manually ad 
justable means for selectively adjusting the po 
sition of the body transversely of its longitudinal 
dinnension with reference to the location of the 
impact means. This apparatus further includes 
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means for flexing the body about the top of the 
anvil, these flexing means including controls 
adapted to vary both the degree and the in 
tensity of the force of the flexing means. This 
apparatus further includes means for conven 
iently supporting that portion of the body which 
is not supported by the anvil. 
The parts of this apparatus will be described 

in the relative position which they occupy as 
illustrated in the drawings, and terms Such as 
“upper,' 'lower' and the like are used for con 
venience of description only as this apparatus 
and its elements may, with slight modifications, 
be inverted or mounted in a horizontal position, 
as will be understood, 

Referring first to the form of the invention 
illustrated in Figures 1 thru 8 of the drawings, 
the frame of the machine is indicated at 0 and 
includes a base , a lower housing 2 and up 
wardly extending housing 3. The lower housing 
i 2 is formed with side walls 4, 4 and front 
and rear walls 5 and 6, respectively. The up 
wardly extending housing 3 is formed of a right 
side wall and a left side wall 8 and a rear 

; wall 9, the walls 7, 8 and 9 extending to and 
being mounted on the base and the walls 
and 8 being integrally connected with the rear 
Wall 6. The Walls and 8 are formed above 
the housing 2 with forwardly extending wall 
portions 28 and 2 respectively, these wall por 
tions partially overhanging the lower housing 2. 
As will appear from Figures 1, 4 and 5, the over 
hanging portion of the housing 3 between the 
wall portions 20 and 2 is normally Open toward 
the front. 
The walls 5 and 6 are provided at the center 

of the housing 2, and substantially half way be 
tween the top and bottom edges of these walls, 
with allined bearings 22 and 23, Fig. 2. The wall 
9 is likewise formed with a bearing 24 allined 

with the bearings 22 and 23. These bearings are 
adapted to rotatably support an anvil shaft 25 
to which is fixed a relatively heavy cylindrical 
anvil 26 disposed within the housing 2 and in 
termediate the bearings 22 and 23. 

Fixedly secured to the shaft 25 rearwardly of 
the frame 2 and between the bearings 23 and 
24 is a Worm gear 2. This worn gear is actu 
ated by means of a Worn 28 mounted within 
the housing 3 and fixed on a shaft 29, supported 
in Spaced bearings in the side walls and 8, 
as best appears in Fig. 3. The worn shaft 29 
extends outwardly to the left of the side wall 
f8, as shown in Figures 3, 4, and 5, to which ex 
tension a spur gear 30 is fixed. This spur gear 
is Operatively engaged by a spur pinion 3, which 
is, in turn, fixed to the shaft of an electric 
motor 32, this motor being supported on a bracket 
33 extending outwardly from the side wall 8. 
The notor 32 is actuated by an electric rheostat 
or controller indicated at 34, Fig. 1, and which is 
adapted to variably control the speed of the motor 
in either direction. 
As will be understood, the actuation of the 

motor Will cause the worm gear 2 and shaft 
25 to rotate, and thus rotate the anvil 26 about 
the fore and aft axis of the anvil shaft 25, and 
it Will further be understood that the anvil may 
be rotated so that the top moves either to the 
right or to the left, as the operator may desire. 

It Will also be apparent that a bar, shear blade 
or the like, such as indicated at B, in Figures 
1, 2, 4 and 5, can conveniently be supported on 
the top of the cylindrical anvil in a position with 
its thinnest dimension in a vertical direction and 
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With its longer dimension extending crosswise 
With reference to the axis of the anvil, that is, 
parallel to the direction of movement of the pe 
riphery of the anvil. 
In order to provide a support for that portion 

of the bar B which extends beyond the anvil, 
auxiliary supports indicated generally at 33, 35 
are provided, these supports consisting of verti 
cal posts 36, 36, and front and rear horizontally 
spaced bars 3 and 33 respectively, these bars 
being Supported at one end on the postS 36 and 
at the other end on the housing 2. Supported 
in these bars are a plurality of rolls 39 preferably 
mounted in anti-friction bearings. The upper 
surface of these rolls is disposed slightly below 
the level of the top of the anvil 26. The supports 
desirably extend laterally from the axis of the 
anvil, for a distance sufficient to support the pro 
jecting portion of the longest bar ordinarily 
treated on the apparatuS. 

Exteriorly of the side walls and 8 are pro 
vided a pair of front guide bars 43, 4, and rear 
guide bars (, , , each pair of guide bars being 
Spaced apart sufficiently to form slide Ways for 
a vertically reciprocable channel frame structure 
42. This frame structure 42 cornprises channels 
43, 43 engaging opposite outer faces of the side 
walls it and 8 and each guided by a pair of bars 
49, 4. The channels 43, 43 are integrally se 
cured together at their upper ends by a pair of 
spaced cross bars 44, 44, as shown in Figures 
1 and 2. Secured in each of the side Walls 
and 8, intermediate the guide bars 4 and 4, 
are a plurality of vertically spaced cap Screws 45, 
each extending thru one of a plurality of verti 
cally spaced vertically extending slots 46, formed 
centrally in the webs of the channels 43, 43, 
the head of each screw 45 being spaced from the 
side wall 7 or 8 a distance slightly greater than 
the thickness of the web of the channels 43, 43, 
whereby the channels and hence the channel 
frame 42, may slide freely vertically and be held 
in sliding engagement with the adjacent side 
walls and 3. As will appear from the draw 
ings, the centers of the slots 48 are located at 
the same center to center spacing as the cap 
screws & 5. The channels 43, 43 are preferably 
so located on the housing 13, that a plane passing 
thru the centers of the channels intersects the 
axis of the anvil 26 at right angles, and approxi 
mately midway between its front and rear edges. 

Preferably rigidly secured to the upper ends of 
the Walls and 8 of the housing 3 by means 
of a plurality of vertical supports 48 extending 
upwardly from the housing 3, is a platform 4. 
Supported on the platform 4, is a pneumatic cyl 
inder 49. Movably mounted in the cylinder 49 is 
a piston (not shown) actuating a piston rod 50. 
The piston rod 58 is secured by a pin 5 to the 
cross bar 34 at the upper end of the channel 
frame A2. The pneumatic cylinder 4 is con 
trolled by air under pressure paSSing thru Con 
duits 52 and 53. A suitable manually actuatable 
four Way control valve 54 receives air from a pres 
sure supply line 55, controlled by a pressure regul 
lating valve 56, and is adapted to control the pas 
sage of the air under pressure into the head end 
of the cylinder and out of the piston rod end of 
the cylinder, or vice versa, depending upon 
whether the operator desires to move the piston 
downwardly or upwardly. 

It will accordingly be evident that by means of 
the manual actuation of the valve 54, the frame 
42 may be moved in a vertical direction at the 
will of the operator, and that the pressure ex 
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erted by the cylinder Will be controllable and 
proportionate to the pressure in the Supply line 
55. 
Formed as extensions to the flanges at the 

lower ends of each of the channel members 43 
are a pair of enlarged flanges 51, 5, these flanges 
being spaced apart a distance substantially equal 
to the width of the channel members. Inter 
posed between each pair of flanges 57, 57 are 
two rollers 58, 59. The rollers 58 are preferably 
slightly smaller than the rollers 59, and are lo 
cated inwardly of the channel frames 43, and 
also inwardly of the Walls 7 and i8, that is in 
a direction toward a vertical plane passing thru 
the axis of the anvil shaft 25. The rollers 58 
are rotatably mounted on pins fixed in the flanges 
5, 57. The relatively larger rollers 59, 59 are 
located outwardly of the wall members l and 8, 
that is in a direction away from a vertical plane 
passing thru the axis of the anvil shaft 25 and 
are mounted on pins 6 which are vertically ad 
justable in slots in the flanges 57, 57, adjusting 
screws 6 being provided to resist the upward 
thrust of these rollers and to provide for vertical 
adjustment of the rollers. 

It will accordingly be evident that a downward 
thrust of the piston in the cylinder 49 will exert 
a corresponding downward thrust on the rollers 
58 and 59. It will also be evident that a varia 
tion in the pressure of the air being Supplied to 
the cylinder 49 will produce a corresponding 
variation in the downward pressure of the rollers. 
It will further be clear that a shear blade or bar 
such as that shown at B, supported at the center 
or high point of the anvil 26 can be deflected 
downwardly by the pressure of the rollerS 58 and 
59, to form a convex flexure about the top of the 
anvil, substantially as shown in Figures 1 and 8. 
It will further be understood that a greater or 
less flexure may be obtained by Suitably vertically 
adjusting the rollers 59 with relation to the 
roliers 53, and by forcing these rollers downward 
more or leSS. 

Integrally formed with the side Walls 1 and 
fa of the housing 3, and preferably in vertical 
alinement with a plane passing transversely thru 
the fore and aft center of the anvil 26 are a pair 
of inwardly projecting vertical guide bars 62, Fig 
ures 1 and 4. Mounted for vertical reciprocation 
on these guide bars is a relatively heavy block 
63 formed with a central generally cylindrical 
aperture 64. Mounted in the aperture 64 is a 
power hammer 65 capable of producing blows, the 
source of power preferably being air under pres 
sure. This pneumatic hammer 65 is formed with 
a flange 66 adjacent its lower end, fixedly Se 
cured to the block 63 in any desired manner. 
The block 63 is provided at tS upper end and 

substantially centrally thereof with an eye Screw 
6 to which is connected the lower end of a Steel 
cable 68. The steel cable passes over an idler 
pulley 69 and is wound on a drum 70, this drum 
being rotatably supported by means of a shaft 
T. Fixedly secured to one end of the drum is a 
worm gear 2. This worm gear is in turn en 
gaged by a worm 73 fixed to a shaft 76 mounted 
in suitable bearings 75 on the side wall . The 
forward end of the shaft extends forwardly of 
the side wall and on this extension is fixed a 
hand wheel 6. 
As will be evident, a rotation of the hand wheel 

in the proper direction will cause the Worm and 
hence the worm gear and drum 70 to rotate. The 
rotation of the drum will wind or unwind the 
cable 68 depending on the direction of rotation 
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and this winding or unwinding of the cable, in 
turn, will raise or lower the block 63. It will also 
be evident that the Worm and Worm gear due 
to its relatively high ratio will permit an easy and 
Sensitive vertical movement of the block 63 and 
it will also be evident that due to the locking 
action of the Worm on the Worm gear, the block 
Will remain in the adjusted position. 
The pneumatic hammer 65 is provided with a 

downwardly projecting plunger 77 preferably 
tipped with a hardened steel ball 78, the ball 
being preferably centrally positioned, fore and 
aft, with respect to the convex face of the anvil 
26. Air is Supplied to the hammer thru a Con 
duit 9, controlled by a suitable valve 80, receiv 
ing its air from a conduit 8 which is, in turn, 
supplied by air passing thru a regulating valve 82. 

It will be evident that by means disclosed, the 
impact of the air hammer can readily be delivered 
to the shear blade or bar B in line with the ex 
treme top of the convex face of the anvil and at 
the top of the convex curvature of the blade B, 
and that the intensity of this impact can be 
regulated by suitable vertical positioning of the 
block 63, and by Suitable control of the pressure 
of air being supplied to the air hammer. 

Suitable means are provided for shifting the 
blade or bar B in a fore and aft direction with 
reference to the pneumatic hammer in order that 
the point at Which the hammer applies its blows 
may be applied to selected areas across the face 
of the blade, by the operator. These shifting 
means are best shown in Figures 1, 2, 4 and 5, 
from which it will appear that a pair of shafts 
83, 84 pass thru and are mounted in suitable 
bearings in the walls 5 and 6 of the housing 2. 
These shafts 83 and 84 are each formed with right 
hand threads 85 intermediate the walls f5 and 
f6 adjacent their rear ends. Having threaded 
engagement with the threads on the shafts 83 
and 84 is an elongated guide bar 86. The under 
side of the central portion of this bar is substan 
tially tangent to the top of the anvil 26 at its 
center and the ends of the bar are formed with 
depending bosses 87, 87 formed with threaded 
apertures engaging the threads 85. Fixedly 
mounted On the forward ends of each of these 
shafts 83 and 84 are similar sprockets 88, 88. 
These sprockets are operatively connected by a 
lchain 89. Mounted on the front end of the shaft 
84 is a hand wheel 90. A rotation of the hand 
Wheel 90, as will be evident, will cause both shafts 
83 and 84 to rotate simultaneously thus causing 
the bar 86 to shift either forwardly or rearwardly, 
in parallel relation, depending on the direction 
of rotation. 

Also passing thru and mounted in suitable bear 
ings in the front and rear walls 5 and 6 are 
shafts 9 and 92, formed intermediate the walls 
5 and 6 and adjacent the front with left hand 

threads 93. Having threaded engagement with 
the threads 93 on the shafts 9 and 92 is an elon 
gated guide bar 94 similar to the bar 86. The 
under Side of the central portion of this bar is 
Substantially tangent to the top of the anvil 26 
at its center and is formed adjacent its ends 
With depending bosses 95, formed with threaded 
openings to receive the threads 93. Fixedly 
mounted at the forward end of the shafts 9 and 
92 are similar sprockets 96 which are operatively 
connected by means of a chain 97. Mounted on 
the forward end of the shaft 9 f is a hand wheel 
S8. It will accordingly be understood that the 
turning of the hand wheel 98 will also cause 

5 both shafts 9f and 92 to rotate simultaneously 
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8 
causing the bar 94 to move forwardly or rear 
Wardly, in parallel relation, depending upon the 
direction of rotation of the hand wheel. 

Operation, 
The operation of the apparatus illustrated in 

Figures 1 to 5 and 8 will be described when used 
for rectifying distortion in a deformed hardened 
Steel blade B such as that shown in Figures 6 
and 7. The blade or bar is generally elongated 
in form and may be defined for convenience of 
description, as being formed with upper and lower 
faces or sides B and B2 respectively, front and 
rear edges B and B4 respectively, and left and 
right ends B and B6 respectively. 
The blade B illustrated in these figures is pre 

Sumed to have been straight in its rough ma 
Ichined condition and is presumed to have as 
Sumed the distorted conformation shown in Fig 
lures 6 and 7, as a result of heat treatment. It is 
likewise presumed that this shear blade is in 
tended to be straight in its finished state. This 
blade as illustrated in these figures is shown dis 
torted in two directions, the degree of distortion 
being considerably greater than any distortion 
which would normally occur in practice. In any 
event, however, some distortion always occurs and 
unleSS Some provision is made for eliminating the 
distortion and correcting the conformation of the 
blade, considerable material will have to be 
ground off before a straight usable blade is ob 
tained. 

Prior to the treatment of the blade in the here 
inbefore described apparatus and after the heat 
treating and/or hardening operation on the blade 
is complete, the operator ascertains the location 
of and extent of the distortion from the desired 
final conformation. In case the hardened ma 
chined part is intended to be straightened, this 
checking may be done by means of a straight edge 
or gage, and thereupon, a skilled operator can 
determine the character of corrective action re 
quired, 
In order to correct a distortion of the nature 

illustrated in Fig. 6, it is evident that the blade 
must be stretched or elongated in the zone adja 
cent to its concave edge b” (Fig. 6). If the con 
cave curvature of the blade is not uniform, it 
Will also be clear that a greater amount of stretch 
ing or elongation will be required adjacent the 
edge having the Smaller radius of curvature. 

I have discovered that a hardened steel piece 
may be readily stretched or elongated locally by 
Convexly flexing the area to be stretched and 
applying to the convexly flexed face relatively 
light blows of high frequency, such as those de 
livered by an air hammer or the like. I have also 
discovered that a blade having a distortion of the 
nature illustrated in Fig. 6 in one plane only (that 
is without any considerable distortion of the char 
acter shown in Fig. 7) requires the convex flexing 
and application of the high frequency blows first 
to one flat side of the blade and then to the other 
flat side, in order that the hammering may not 
produce any additional undesired distortion in 
the blade. 
In the event that the blade has only a con 

cave distortion in a vertical direction as shown 
at bin Fig. 7, for instance, I have found that a 
flexing in a direction opposed to the distorted 
flexure and the application of high frequency 
blows to the flexed area (upper surface, Fig. 1) 
will progressively cause the surface to stretch, and 
Will progressively straighten the blade to its de 
sired rectilinear form. In this event the blows 
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must be applied uniformly over the entire con 
cave face of the blade. If the distortion curva 
ture is not uniform, a greater intensity or a pro 
longed hammering must be applied to the areas 
having the Smallest radius of concave curvature 
prior to the treatment. 
In the event that the distortion is compound, 

Such as the distortion actually illustrated in the 
blade represented in Figures 6 and 7, a combin 
ation of the hammering treatments just set forth 
Will be required. 
The actual operation of the appartus on a blade 

having a compound distortion is as follows: 
After the operator has ascertained the nature 

of the distortion and determined the nature of 
the corrective action required, he raises the chan 
nel frame 42 and raises the block 63 and positions 
the blade B on the top of the anvil 26. There 
upon the operator lowers the block 63 until the 
ball 78 at the lower end of the hammer plunger 
7, is adjacent the face or side of the blade. The 
operator then locates the blade in the desired 
fore and aft position. With reference to the air 
hammer plunger by bringing the rear guide bar 
86 forwardly against the rear edge of the blade : 
B and bringing the forward guide bar 94 against 
the front edge of the blade, as clearly shown in 
Fig. 5, the adjustment of these guide bars being 
effected by suitably turning the hand wheels 95. 
and 98. The operator then brings down the frame 
42 by properly manipulating the valve 54 caus 
ing the rollers 58 and 59 to engage the top of the 
blade on each side of the center line of the anvil 
26 and flexing it in a direction counter to the 
distorted curvature, which flexing may amount 
to a convex flexing as shown in Figures 1 and 8, 
if the distorted curvature is not pronounced. As 
will be understood, a greater or leSS flexing can 
be obtained by increasing or decreasing the pres 
sure in the air cylinder 49. The degree of flexure 
can also be regulated by means of the vertical 
adjustment of the rollers 59, as hereinbefore 
pointed out. The operator then manipulates 
the electric Switch 34 to cause the anvil to rotate 
in the desired direction and at desired Speed, 
which rotation of the anvil causes the blade to 
travel endwise to the left or to the right, as the 
case may be, and the engagement of the rollers 
58 and 59 with the top surface of the advancing 
blade causes the blade to flex over the top of the 
anvil progressively, as the blade moves longitud 
inally. The operator then lowers the block 33 
by turning the hand wheel 76 until the ball i8 
at the bottom of the plunger hammer Suitable 
engages the flexed area of the blade B, whereupon 
the operator initiates the hammering action of 
the hammer by suitably manipulating the valve 
8. 
After the operator has thus fed the blade the 

desired distance longitudinally, he reverses the 
feed and repeats this reversal of travel until he 
has sufficiently peened the area, which he is treat 
ing. The operator then moves the blade for 
wardly or rearwardly with reference to the ham 
mer by manipulating the hand wheels 90 and 
98 and repeats the peening and feeding until he 
has treated the full length and the full width of 
the area of the blade which requires treatment. 
If necessary, the blade may be inverted and the 
lower face treated in a similar manner to the 
extent and for the length of time required to 
produce a straight blade. 

It is to be noted that the pneumatic cylinder 
49 exerts a predetermined pressure to flex the 
blade. And if any section of the blade offers 
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greater resisting to flexing than adjacent sec 
tions, the pneumatic cylinder Will yield slightly 
and the stronger section of the blade will not 
be deflected to the Sane extent as the weaker 
Section of the blade, all to the end that no area 
of the blade may be flexed to an extent beyond a 
safe amount, whereby the danger of fracture of 
the blade is eliminated. The rollers 53 are pro 
vided in close proximity to the hammer plunger 
in order that the blade may be flexed and the 
treatment extended to areas close to the ends of 
the blades, the rollei's 58 preventing the end of 
the blade from juimping up after Such end has 
travelled longitudinally past the relatively larger 
roller 59 in a direction toward the pneumatic 
hammer. 
The principle of this invention is well adapted 

for correcting distortion in machine parts other 
than straight or rectilinear parts and the herein 
before described apparatus, with slight modifica 
tions, can readily be adapted to rectify parts hav 
ing curved or other conformations. One illus 
tration of the adaptation of this machine for 
treating parts other than rectilinear in confor 
nation is shown in Fig. 9. 
In this figure, the body being treated in the 

apparatus is illustrated to be generally of arcu 
ate conformaticn and is Specifically shown as 
an endleSS ring R. The extent and character of 
the disclosure in Fig. 9 is substantially the same 
as the disclosure in Fig. 8 and Only So much of 
the apparatus is shown as is necessary for an 
understanding of the adaptation of the principle 
of the previously described apparatus for treat 

5 ing a body arcuate in conformation. 
In Fig. 9, the anvil 26, pneumatic hammer 7, 

channel frames 42 and roller 58 are identical 
with the corresponding parts used for rectify 
ing a generally straight bar. For the purpose of 
rectifying an arcuate member, however, slightly 
larger rollers 59a, 59a are substituted for the roll 
ers 59, 59. These rollers are mounted on pins 
608, 688 which are vertically adjustable in slots 
formed in the flanges 58, 5a, adjusting screws 
6, 6f being provided to permit the vertical ad 
justment of and to resist the upward thrust of 
these rollers. The lowest points in the peripher 
ies of the rollers 59a, 59a in a machine adapted 
for truling parts having upward convexity are 
considerably lower than the lowest points in the 
periphery of rollers 58. 

It will be understood that guide bars similar 
to the previously described guide bars 86 and 
94 and adjusted by screw shafts 83, 84, and 9?, 92 
respectively, are provided for the purpose of shift 
ing the Work transversely With reference to the 
pneumatic hammer plunger. 
When the work consists of an endless ring of 

the type shown at R, it will be understood 
that the front Wall 5 of the lower housing 2 
must be temporarily removable or other changes 
made in the housing or Support of the anvil to 
make it possible to mount the endless ring on 
the anvil and remove the ring from the anvil. It 
Will also be evident that the position of the roll 
ers 39, 39 for supporting the ends of the Work 
will have to be re-located to suit the approxi 
mate curvature of the Work or omitted entirely 
as unneceSSary When the Work consists of an end 
less ring as shown. 
The procedure in the use of this apparatus for 

truling arcuate metallic bodies is substantially 
the same as that used for truling generally straight 
bodies, the operator first determining which areas 
in the arcuate bodies should be elongated to true 
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the body to the desired conformation and then 
proceeding to simultaneously apply hammer blows 
and advance the ring in a direction parallel to its 
periphery until the desired result is obtained. 
While this specification describes this inven 

tion as being applied to the treatment of hard 
ened steel bodies, it will be understood that this 
invention may equally well be applied to treat 
ing bodies of soft steel and other materials. 

It will be apparent to those skilled in the art 
that the embodiment herein described may be 
variously changed and modified without depart 
ing from the spirit of the invention, and that the 
invention is capable of uses and has advantages 
not herein specifically described, and that many 
modifications of this invention and its applica 
tion in addition to those shown will occur to 
those skilled in this art. It will accordingly be 
appreciated that the herein disclosed embodi 
ment is typical only and that my invention is 
not limited to the exact constructions shown and 
described. 
What I claim is: 
1. The method of rectifying distortion in a 

metallic body, comprising: flexing Said body in 
the area of distortion counter to the direction of 
said distortion, and delivering a Succession of 
blows against said body over said counterflexed 
area. 

2. The method of rectifying distortion in a 
metallic body, comprising: variably flexing Se 
lected areas of said body to different extents in 
the areas of distortion and counter thereto, and 
hammering the body at the areas while in flexed 
condition. 

3. The method of rectifying distortion in a 
metallic body, which comprises: progressively 
flexing adjacent distorted areas of Said body, 
selectively varying the extent of flexure of the 
body at the distorted areas, and subjecting the 
progressively flexed areas of said body to blows 
of selectively varying intensity while the areas 
are flexed. 

4. The method of rectifying distortion in a 
metallic body by means of hammer blows, com 
prising: moving the body with reference to the 
point of application of the blows, progreSSively 
flexing said body only in the area of distortion, 
delivering a succession of blows at selected flexed 
distorted locations upon said body while Said body 5(, 
is moving and selectively varying the intensity of 
the blowS. 

5. The method of rectifying deformation of a 
metallic body of generally longitudinal conforma 
tion by means of hammer blows, comprising: 
moving the body lengthwise with reference to the 
point of application of the blows, progressively 
flexing predetermined longitudinally adjacent 
areas of said body, and Selectively playing the 
hammer blows over said flexed areas simultane 
Ously With the movement of the body. 

6. The method of rectifying deformations of a 
metallic body generally longitudinal in conforma 
tion, comprising: flexing predetermined longi 
tudinally Spaced areas of said body counter to 
the direction of the deformation, playing a suc 
cession of hammer blows over said counterflexed 
area, and moving Said body lengthwise and trans 
versely With reference to the point of application 
of the hammer blows, simultaneously with the 
application of the blows. 

7. The method of straightening a hardened 
Steel bar with a distorted portion having a face 
concavely flexed from a rectilinear conformation 
comprising: counterflexing the concavely flexed 
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portion of the bar until the concave face assumes 
a convex conformation, holding the bar in the 
counterflexed condition and simultaneously peen 
ing the convex face of the bar. 

8. A method of straightening a hardened steel 
bar with a distorted portion having a face con 
cavely flexed from a rectilinear conformation 
comprising: counterflexing the distorted portion 
of the bar until the concave face aSSunes a 
convex conformation, holding the bar in the 
counterflexed position and moving Said bar longi 
tudinally in said counterflexed condition. Whereby 
adjacent areas are progressively flexed, and si 
multaneously peening the convex face of the bar. 

9. In apparatus of the character described, a 
convex anvil, means for flexing a metallic body 
about the anvil, means for shifting Said metallic 
body while flexed, relatively to the anvil, whereby 
adjacent areas may be Successively flexed, and 
power means for Subjecting the flexed area of 
the metallic body to hammer blows. 

10. In apparatus of the character described, 
a convex anvil, means for flexing a metallic body 
about the anvil, means for varying the extent 
of flexing, power blow producing means for Sub 
jecting Said metallic body while flexed to a suc 
cession of blows, and means for changing the 
relative location of Said body and said blow 
producing means while said body is in flexed 
condition. 

11. In apparatus of the class described, the 
combination of a convex anvil adapted to ac 
commodate a metallic body having distorted 
areas for movement thereover, flexing means co 
Operable with Said anvil on opposite sides thereof 
to flex Said distorted areas and to hold said 
metallic body in flexed conformation against said 
anvil as it is fed across the same, and automatic 
hanner means for delivering blows to said flexed 
distorted areas of Said flexed metallic body as it 
is moved a Cross said anvil. 

12. In apparatus of the character described, 
a convex Oscillatable anvil adapted to accommo 
date a metallic body for movement thereon, power 
means for OScillating said anvil, flexing means 
cooperable with Said anvil and adapted to hold 
Said metallic body in flexed conformation against 
Said anvil, Said flexing means being adapted to 
maintain Said metallic body in flexed condition 
during OScillation of Said anvil, and an automatic 
hammer for delivering blows to the flexed metal 
lic body on Said anvil, said hammer being 
adjustable to vary the intensity of the blows 
delivered. 

13. In apparatus of the class described, the 
combination of a convex oscillatable anvil mov 
able about an axis and adapted to accommodate 
a metallic body having distorted areas for move 
ment thereover, flexing means cooperable with 
Said anvil on opposite sides of its axis to flex 
Said distorted areas and to hold said metallic 
body in flexed conformation against said anvil 
as it is fed across the same by oscillation of said 
anvil, and automatic hammer means for deliver 
ing blows to said flexed distorted areas of said 
flexed metallic body as it is moved relatively to 
Said hammer means. 

14. In apparatus of the character described, 
a convex anvil, adapted to Support an elongated 
metallic body and rotatable about an axis, means 
On Opposite sides of Said axis engageable with 
Said body to flex the same about said anvil, power 
hammer means adapted to apply hammer blows 
to the convexed Side of the body in a direction 
toward Said axis, and power means for rotating 
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the anvil to feed said body relatively to said anvil 
flexing means and hammer means. 

15. In apparatus of the character described, 
a substantially cylindrical anvil rotatable about 
an axis and adapted to support and feed an 
elongated metallic body, means on opposite sides 
of said axis engageable with Said body to flex 
the same about said anvil, power hammer means 
adapted to apply hammer blows to the side of 
the body in a direction toward said axis, speed 
controllable power means for rotating the anvil, 
to feed said body relatively to said hammer means 
while said hammer blows are being applied, and 
means for varying the intensity of the hammer 
blows. - 

16. In apparatus of the character described, 
a convex rotatable anvil adapted to support an 
elongated metallic body, roller means engageable 
with at least two points of said body on alter 
nate sides of the top of the anvil and adapted 
to flex said body about the anvil, means adapted 
to advance the roller means toward the anvil, 
hammer means adapted to hammer the flexed 
body against said anvil in the area between said 
two points, power means for rotating the anvil, 
and means for shifting the body relatively to 
the hammer means. 

17. In apparatus of the character described, 
an anvil having a convex portion adapted to 
support an elongated metallic body, hammer 
means adapted to apply hammer blows against 
the side of the body in a direction toward said 
convex portion, a slide mounted for movement 
toward the anvil, two pairs of rollers mounted 
on said slide adjacent the anvil, one pair on 
each side of a plane parallel to the direction of 
movement of the slide and passing thru the con 
vex portion of the anvil, the rollers of each pair 
being spaced at different distances from said 
plane and one roller of each pair being adjust 
ably mounted relatively to the anvil. 

18. In apparatus of the character described, 
a convex anvil adapted to Support an elongated 
metallic body, hammer means adapted to apply 
hammer blows against the side of the body in 
a direction toward Said anvil, a slide perpendicul 
larly movable relatively to the anvil, two pairs 
of rollers mounted on said slide adjacent the 
anvil, one pair located on each side of a perpen 
dicular plane passing thru the anvil at its point 
of engagement with the body and adapted to 
engage the body, the rollers of each pair being 
spaced at different distances from said plane and 
one roller of each pair being vertically adjust 
ably mounted, pressure means for engaging the 
pairs of rollers with the body, whereby flexure 
of the body about the anvil is produced, and 
means for shifting the body relatively to the 
hammer means while the roller pairs are in 
flexure producing engagement with the body. 
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19. In apparatus for rectifying distortions in 

a generally elongated metal body of the char 
acter described, a supporting frame, a cylindrical 
anvil rotatably mounted about an axis in the 
frame, power means for rotating the anvil, means 
for varying the direction and speed of rotation 
of the anvil, vertical guide means on the frame 
alined with the axis of the anvil, a slide mounted 
in the guide means for vertical movement toward 
and from the anvil, two pairs of rollers mounted 
on the slide adapted to engage the body, one 
pair on each side of the axis of the anvil, the 
rollers of each pair being spaced different dis 
tances from the anvil, the body engaging face 
of the rollers farthest from the axis of the anvil 
being adjustable to a position lower than the 
body engaging face of the rollers nearest the 
axis, fluid pressure means for moving the roller 
carrying slide toward and from the anvil, weight 
means mounted for movement toward and from 
the anvil, means for adjustably positioning the 
weight means relatively to the anvil, a fluid 
actuated power hammer secured to the weight 
means having the direction of its impact stroke 
alined with the axis of the anvil, spaced guide 
means adjustable relatively to each other and 
laterally adjustable relatively to the power ham 
mer adapted to engage opposite edges of the body 
and shift the body laterally relatively to the 
power hanmer. 
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