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This invention relates to truling dies for bring 
ing to form and to sharply defined contour forged 
articles of a particular type, and to a method of 
truing such articles involving the use of truling 
dies, 

It has become a special and desirable practice 
in the manufacture of track shoes for track-laying 
tractors to forge rather than to cast the shoes. 
As forged, tractor shoes comprise a base, or Web, 
which is forged in arcuate form. With the convex 
side of the web lying between the side Walls of the 
article. These side walls extend with opposite 
inclination from the side edges of the Web. It is 
necessary to bring this forged article into a form 
in which the web lies in a single plane, and the 
side walls extend perpendicularly to the plane of 
the web. The problem is complicated by the fact 
that the side walls carry terminal flanges, which 
extend toward each other. The operation also 
is not merely a straightening one; but, the side 
walls of the articles being of relatively complex 
conformation, the operation involves also the 
truing of the side wall contours. 
There are well-known to the art structures in 

volving the use of expanding dies positioned 
within articles or material to be formed, and 
external dies cooperatively mounted with respect 
to the expansible interior dies. Specific adapta 
tions of this principle have been utilized for the 
purpose of finally shaping and truling Such arcu 
ately forged tractor shoes, which involve the 
simultaneous operation of side dies and an inter 
mediate expansible die upon the Web and walls 
of the arcuately forged shoe. 
Having in mind to simplify and improve a die 

structure for such purpose, and to provide an 
improved method of shaping and truling Such 
tractor shoes, I have discovered that structural 
simplicity of the dies may be obtained, and the 
performance of the dies may be improved, by 
initially bringing the side shaping and truling 
dies into a position proximate to each other, and 
bearing against the side walls of the forging to 
bring such side walls into perpendicular position, 
prior to the action of the expansible inner, or 
intermediate, die, and to perform the truling Op 
eration wholly by means of the inner die. 
In the accompanying drawing Fig. I is a side 

elevation of a completed tractor shoe illustrating 
the complex conformation of the shoe. 

Fig. II is an end elevation of a tractor shoe hav 
ing the complex conformation of the shoe shown 
in Fig. I. 

Fig. III is an elevation of my truing die aSSemi 
bly, showing in full lines the position of the ele 
ments and the condition of the forging after the 

(C. 153-34) 
action of the side dies on the forging, and before 
the action of the expansible inner dies on the 
forging, and illustrating in dotted lines the posi 
tion of the side walls of the forging, and the posi 
tion of the side dies before action of the side dies 
On the Walls of the forging. 

Fig. IV is a side elevation of my truing die 
assembly, illustrating the position of the elements, 
and the condition of the forging upon completion 
of the truing operation. 
As shown in several figures of the drawing, the 

tractor shoe comprises a base, or Web, f, flat 
throughout the greater proportion of its area, and 
side walls 2 extended perpendicularly to the Web 
. Referring to Fig. III of the drawing, and to 
the dotted line representation of the forging Side 
Walls therein, I have shown a forging of this 
nature which has, by some suitable operation, had 
its initial arrangement modified to decrease the 
curvature of the Web, and to bring the side walls 
of the forging closer together than they are aS 
the forging is initially produced. As shown in 
this figure of the drawing, however, the Web of 
the forging is still concavo-convex, as viewed in 
end elevation, and the side walls 2 still lie in a 
position of opposite inclination to each other, and 
to a plane surface upon which the forging is 
placed. 

Referring to my die assembly, reference numer 
all 3 designates a base plate, or bed, upon which 
the forging is placed, with the concave side of 
the Web toward the surface of the bed, and the 
side walls 2 extending with opposite inclination 
from the plane of the bed surface. Side dies 4, 
having their opposed faces contoured conform 
ably to the desired conformation and contour of 
the outer side wall Surfaces of the tractor shoe, 
are slidably mounted on rails 5 of the bed for 
traversable movement toward and away from 
each other. When brought into their proximate 
position, as shown in full lines in Fig. III of the 
drawing, the side dies 4 bring the side walls 2 
into a position perpendicular to the upper Surface 
of the bed 3. 

It will be understood that the operation of 
bringing the side walls 2 of the forging, as still 
at an approximate forging temperature, into the 
perpendicular is a relatively light one. Movement 
of the side dies into their proximate position, with 
forging walls perpendicular to the bed, may, 
therefore, be performed by any Suitable means, 
and may, if desired, be performed by hand-Oper 
ated tools. I have shown for this purpose a pai; 
of low-pressure air cylinders 6, connected with 
the side dies 4 by Steims. 
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As noted above, Fig. III illustrates in full lines 

the first stage of the operation, in which the side 
Walls 2 of the forging have been brought by the 
side dies 4 into a position perpendicular to the 
upper surface of the bed 3, without the exercise 
of pressure internally of the forging, either to 
flatten the Web of the forging, or to true the 
contours of its side walls 2. These latter opera 
tions are performed by the expansible inner die, 
acting against the bed 3 and against the side dies 
4 as the latter are held stationary in their proxi 
mate position. 
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The mounting for the expansible inner die is 
provided by a platen 8, which is adapted for 
mounting on a head movable vertically toward. 
and away from the horizontally positioned bed 3. 
Medianly of the platen 8, Imount a wedge 9, which 
has downwardly convergent side faces 0, and 
laterally extended wings 9a, with plane lower 
faces. 9b. Wings. 9a form a base from which the 
Wedge proper depends. ... ." . . . . 
The side elements f of the expansible die have 

interiorly opposed faces 2 which are upwardly 
divergent at an angle approximating the inclina 
tion of the wedge faces . These side elementS 

are freely suspended from the Wedge 9 by means 
of links. 3, which have a common pivot 4 on 
the wedge, and a pivot 5 with each of the Side 
dies severally. This free pivotal suspension of 
the side elements. from the wedge elementS 9 
causes the dies normally to approach each other 
closely at their lower terminal, as they extend 
below the lower terminal of the wedge 9. In 
their upper region...the side elements of the 
die are spaced by the lower region of the wedge 
which lies between them. This is the normal 
and contracted condition of the die, and is a con 
dition which the die elements assume under the 
influence of gravity, and without the exercise of 
any other force upon the elements of the die. 

It will be observed, particularly by observing 
Fig. IV of the drawing, that the wings. 9a of the 
inner die have a spread such that they enter be-, 
tween: the opposed faces of the side dies 4 in the 
proximate position of the latter. They may, 
therefore, in the final stage of downward platen 
movement, enter between the side dies to-bear 
upon the upper surfaces of the side'. Wall flanges, 
and ultimately upon the upper faces lib of the 
collapsible side elements fit. ... The thickness of 
these wings: 9a is such that they may bear upon 
the side walls and collapsible elements, during 
the final stage of platen movement, and before 
the underface of the platen contacts the upper 
faces. 4d. Of the Side dies: . . . . . . - 

If, however, the platen be moved so as to bring 
the lower surfaces of the side elements against a 
transverse surface, capable of opposing resistance 
to their movement, continued movement of the 
platen toward the surface causes continued move 
ment of the wedge 9 with respect to the side ele 
ments of the die. Because of the cooperating 
inclination of the wedge faces to and the faces 
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2 of the side elements, this continued movement 
exerts on the side elements a wedging action, 
forcing them laterally away from each other. 
This expanding action continues until the links 
3 are brought. into a position extending in a 
common transverse plane. Upon vertical move 
ment of the die-carrying platen away from the 
horizontal Surface upon Which the die has been 
expanded, the dies fall under the force of gravity 
into the contracted position above described. It 
may be explained that this collapsing action initi 
ates by the fact that the Wedge, being positively 

2,066,186 
connected with the platen, has an initial retracte 
movement independent of the side elements of the 
die, thus breaking the dead-center position of the 
links f3 as they lie in common plane transversely 
to the Vertical movement of the platen. 

Relating the above-described description of the 
structure and operation of the expansible inner 
die to the operation of shaping and truling the 
forging, the expansible die, in the contracted po 
Sition which it assumes under the influence of 
gravity, enters between the side walls of the forg 
ing, after they have been made perpendicular to 
the bed 3. When, in downward movement of the 
platen, the lower surfaces of the side elements 
of the expansible die contact the convex face of 
the forging web 2, they flatten it against the Web 
supporting bed 3. Continued downward move 
ment of the platen, vertical movement of the side 
elements being checked, causes the wedge 9 to 
spread the side elements from-their position shown 
in Fig. III of the drawing, into the position shown 
in Fig. IV of the drawing. In assuming this 
latter position, the outer faces of the side ele 
ments are forced strongly against the inner faces 
of the forging side walls 2, so that the side. Walls 
2 are forcefully compressed between the side. ele 
ments of the expansible die, and the opposite inner 
faces of the side dies 4. 
At the end of the platen stroke, the under faces 

9b of the wedge-wings 9a, strike the upper faces 
fib. of the side elements of the inner die, giv 
ing a final flattening stroke to the web of the 
forging. They also come to rest, upon the upper 
faces of the side walls 2 of the forging, completing 
the truling, and finishing of the side walls. and side 
wall flanges, by flattening the upper Surfaces of 
theside walls, and by firmly forcing the flanges 
of the side walls against the appropriately con 
toured opposed faces of the outer shaping dies. 4 
and inner die: elements. li. Similarly, this com 
pressive force tends sharply to accentuate the 
truing effect throughout the entire area of the 
side Walls, . - . . . . . . . 

In order that the side dies. 4 may be so posi 
tively supported in their proximate; position that 
forces transmitted by the expansible: inner die 
through the forging walls do not tend to separate 
them, I provide abutments, which, when posi 
tioned behind the side dies, hold them immovable 
in their proximate position. "To this end the 
platen: 8 carriest a yoke, shown as of one piece 
with the platen, which has dependent fixed 
horns 6. These horns. 6- are so spaced from 
each other that they wholly span the side.dies 4 
in the proximate position of the latter. 

have a free sliding fit, with the outer faces of the 
side dies. 4, when downward movement of the 
platen causes the horns 6 of the yokes to em 
brace the side dies 4 as the latter stand in their 
proximate position in which they have brought 
the side walls 2 of the forging in; a position par 
allel to each other, and perpendicular to the up 
per surface of the bed 3. In Fig. III of the 
drawing, it will be noted that the vertical dis 
tance between the horizontal planes including, 
respectively, the lower edge 6a of each of the 
yokes, and the upper edge 4a, of each of the side 
dies, is substantially less than the vertical dis 
tance separating the lowerfaces fla of the die 
elements il, and the convex upper surface of the 
forging web f. The fixed horns f 6 of the yoke 
spanning the side dies 4, therefore, pass behind 
the side dies, to provide abutment for the side 

That is, . 
the horns, 6 of the yoke are so: spaced that they 
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2,066,186 
pansible inner die to expand against the walls 
of the forging. 
The positive truling forces are, therefore, pro 

vided wholly by the expansion of the inner die 
against the walls. of the forging, and by the ver 
tically directed compressive effect exerted by the 
inner die. The side dies. A serve merely to pro 
Wide a temporarily fixed, and appropriately con 
toured, abutment reactive to the possible forces 
exerted by expansion of the inner die. Upon ver 
tical retraction of the platen 8, the contraction 
of the inner expansible die, above described, per 
mits its withdrawal from between the fanged 
sides of the forging. 
My truling die assembly is clearly of great 

structural simplicity, and the shaping and truing 
operation is, therefore, an operation of great 
simplicity. Thus, I provide but light forces to 
bring the side walls of the forging into position 
parallel to each other, and perpendicular to the 
Surfaces of the bed upon which the forging rests. 
Downward movement of the platen provides fixed 
abutment, against which the expansible inner die 
may act, Without exerting any force causing the 
side dies further to approach each other. 
The final stage of the platen travel exerts a 

sharply delivered flattening force on the forging 
web, and exerts a sharply delivered, vertically 
Compressive force on the forging walls. This con 
tributes to the production of sharply defined, 
Well finished, articles. 
My simple apparatus is so constructed that 

there is no need for delicate timing of the op 
erations performed by it. It is necessary merely 
that the side dies be brought into their proximates 
position before the platen is caused to descend, 
and to exert a truling effect on the forging. It is 
SO positive in its operation that, in the manu 
facture of tractor shoes (a difficult operation), 
the percentage of rejectable tractor shoes is less 
than one per cent. the total output. This is a 
percentage far lower than that obtainable by 
using complex machines to finally shape, and to 
true, tractor shoes forged with an arcuate web 
and With divergent side Walls. 

Because of the simplicity of the operation per 
formed on the articles which are by it finally 
shaped, and trued, this final operation is per 
formed upon the forged articles without reheating 
them after forging. This fact not only sounds 
in Operating economy, but also results in les 
Sened scale formation, and consequent surface 
irregularities in the finished article. 

I claim as my invention: 
... The aerein described method of truling forged 

tractor shoes and similarly shaped forged articles 
comprising an arcuate Web with side Walls in 
clined oppositely from the Web and having ter 
minal flanges extended in Wardly toward each 
other which comprises positioning the forging On 
a supporting bed with the side walls extending 
outwardly and upwardly therefrom, forcing Side 
shaping elements against the Outer faces of the 
forging walls bringing the Walls into position ap 
proximately parallel to each other, in Such proX 
imate position of the side elements providing 
abutment therebehind, and truling the forging 
wholly by vertically directed compressive forces 
exerted upon the web and the upper Surfaces 
of the forging side walls and by expanding forces 
exerted against the inner Surface of the forging 
walls and through the forging Walls against the 
abutment-supported side dies. 

2. The combination of dies for shaping and tru 
ing channel-shaped forgings comprising a basal 

3. 
element or bed, side dies movable toward each 
other into a predetermined Spaced position, 
means for Supporting said side dies in their pre 
determined proximate spaced position against 
forces tending further to separate the side dies, 
with a platen-carried die assembly nowable to 
ward and from said bed comprising a centrally 
positioned spreading member and die elements ar 
ranged to be separated thereby together With 
Wings extended laterally at the base of Said 
spreading member, said die assembly being So pro 
portioned and arranged that both the central ex 
pansible structure of the assembly and the Wings 
of the assembly may enter between the side dies in 
the predetermined proximate Spaced position of 
the side dies respectively to bear upon the Web and 
the upper side wall Surfaces of the channel 
shaped forging. 

3. The herein described shaping and truling 
die combination in accordance with claim 2. 
in which the means for supporting the side dies 
in their proximate spaced position comprise a, 
platen-carried yoke having fixed horns Spaced 
wholly in all positions of the yoke relatively to the 
bed to span the said side dies and by approach 
to the bed to define the maximum Spacing of the 
side dies in predetermined proximate position 
Of the Side dies. 

4. The herein described shaping and truling die 
combination in accordance with claim 2 in Which 
the expansible structure of the platen-carried die 
assembly comprises a central Wedge element and 
two side elements having faces inclined oppositely 
to each other and cooperatively with the in 
clination of the wedge, and linkages pivotally 
suspending the side elements from the Wedge 
element in manner to cause the side elements as 
Suspended from the Wedge to approach each other 
in downward movement of said side elements 
under the force of gravity. 

5. The combination of dies for shaping and tru 
ing channel-shaped forgings comprising a basal 
element or bed, side dies adapted to lie as abut 
ments against the outer surfaces of the side walls 
of a channel-shaped forging, With a platen-car 
ried die assembly movable toward and from Said 
bed comprising a centrally positioned Spreading 
member and die elements arranged to be Sep 
arated thereby together with Wings extended lat 
erally from the base of the spreading member, 
said die assembly being so proportioned and ar 
ranged that both the central expansible struc 
ture of the assembly and the wings of the assembly 
may enter between the side dies respectively to 
bear upon the web and the upper side Wall Sur 
faces of the channel-shaped forging. 

6. The herein described shaping and truing die 
combination in accordance with claim 5 in which 
the expansible structure of the platen-carried 
die assembly comprises a central Wedge element 
and two side elements having faces inclined oppo 
sitely to each other and cooperatively With the 
inclination of the Wedge, and linkages pivotally 
suspending the side elements from the Wedge ele 
ment in manner to cause the side elements as 
suspended from the wedge to approach each 
other in downward movement of Said Side ele 
ments under the force of gravity. 

7. The herein described method of Shaping and 
truing channel-shaped forgings which comprises 
positioning the forging Web on a Supporting bed 
With the side walls of the channel extending up 
Wardly therefrom, providing abutment outwardly 
of the channel side walls, and truling the forging 
wholly by the resultants of compressive forces 
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wholly vertical in the direction of their initial 
application exerted upon the Web and the upper 
Surfaces of the forging sidewalls and through the 
forging side walls against the abutments there 
Without. 

8. The herein described apparatus for truling 
forged tractor shoes and similarly shaped articles 
comprising an arcuate web with side walls in 
clined oppositely from the Web and having ter 
inlina flanges extended in Wardly toward is each 
other which apparatus comprises a horizontal 
Web-supporting bed, dies Supported by the Web 
supporting bed and movable toward and from each 
other thereon and in their proximate position 
adapted to bring the side Walls of the forging 
into position perpendicular to the Web-Supporting 
bed, a platen movable vertically toward and from 
said bed having thereon a yoke with the horns 
thereof fixed in spaced relation wholly to span 
the said side dies in their proximate position and 
by approach to the bed to provide abutment be 
hind the Side dies, and an expansible die carried 
by the platen between the horns of the yoke and 
comprising a central Wedge element and two 
side elements having faces inclined oppositely to 
each other and cooperatively. With the inclina 
tion of the wedge together with linkages pivotally 
Suspending the side elements from the Wedge ele 
ment in manner to cause the side elements as sus 
pended from the Wedge to approach each other 
under the force of gravity in downward move 
ment, the said expansible die being adapted to 
enter between the forging side Walls and to bear 
against the arcuate Web. of the forging and being 
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adapted to expand against the inner surface 
of the forging walls under the force of down 
ward movement resisted by the Web-supporting 
bed. 

9. The herein described apparatus for truling ; 
forged tractor shoes and similarly shaped articles 
comprising an arcuate web with side Walls in 
clined oppositely from the web and having ter 
minal flanges extended in Wardly toward each 
other which apparatus; comprises a web-support 
ing bed, dies adapted to stand on the web-sup 
porting bed outwardly of the forging...side walls 
to provide abutment therewithout, a platen mov 
able vertically toward and from the Web-support 
ing bed and carrying dependent spaced horns 
forming a yoke, and an expansible die carried 
by the platen, between the horns of the yoke and 
comprising a central wedge element and two side 
elements having faces inclined, oppositely to each 
other and cooperatively with the inclination of 
the wedge together with linkages pivotally sus 
pending the side elements from the wedge ele 
ment in manner to cause the side elements as 
suspended from the Wedge to approach each 
other under the force of gravity in downwardi 
movement, the said expansible die-being adapted 
to enter between the forging side Walls and to 
bear against the arcuate web of the forging and 
being adapted to expand against the inner-sur 
face of the forging. Wats under the force of down 
ward movement resisted by the Web-Supporting 
bed. 
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