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UNITED STATES PATENT OFFICE 
2,458,587 

APPARATUS FOR TREATING. HOLLOW 
BODES 

Joseph Gogan, Lakewood, Ohio 
Application anuary 3, 1945, Serial No. 575,517 

2 Claims. (Cl. 153-10) 

This invention relates to apparatus for treating 
hollow metal bodies for trueing or straightening 
the same and for cooling or quenching such bodies 
when they are in a heated condition, and aims 
to provide improved apparatus for this purpose 
which is relatively simple and compact, in Con 
struction and which carries out the desired oper 
ation in very effective and satisfactory manner. 
Another object of the invention is to provide 

improved apparatus of this character, in which 
one or more groups of substantially radially 
novable segments form a die for applying pres 
sure to the body being treated and in Which novel 
means is employed for actuating the Segments. 
A further object of the present invention is to 

provide improved apparatus of this kind adapted 
to operate on a body while it is in a heated condi 
tion and in which provision is made for cooling 
the body by a flow of cooling medium While the 
body is held by the die. 

Still another object of this invention is to pro 
vide improved apparatus for straightening or true 
ing a hollow body, such as an engine piston, by 
the use of groups of die segments adapted to ap 
ply pressure to the piston wall both internally 
and externally thereof and in which novel means 
is employed for actuating the groups of Segments. 
The invention can be further briefly summar 

ized as consisting in certain novel combinations 
and arrangements of parts hereinafter described 
and particularly set out in the claims hereof. 

In the accompanying sheets of drawings, 
Fig. 1 is a front elevational view, with portions 

broken away, showing article treating apparatus 
embodying the present invention; 

Fig. 2 is a side elevation of the same apparatus 
and with portions thereof broken away; 

Fig. 3 is a partial plan view of the apparatus 
With the article therein shown in section; 

Fig. 4 is a partial vertical sectional view of the 
apparatus taken on line 4-4 of Fig. 3; 

Fig. 5 is a detail sectionai view showing the 
connection between one of the pull rods and the 
segment actuating ring; and 

Fig. 6 is another sectional detail view taken on 
line S-6 of Fig. 4 and showing tongue and slot 
guiding means for the die segments. 
The apparatus of the present invention can be 

used for the treatment of various hollow bodies 
but is especially useful in the heat treating and 
sizing of cylindrical hollow metal bodies such as 
engine pistons. The present embodiment of the 
apparatus is illustrated and described as being 
used for this purpose but it will be understood of 
course that this is not to be regarded as limiting 
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the Scope of this invention to this particular use. 

Before proceeding with the detailed description 
of the apparatus I will describe briefly the article 
or body being treated and which is here shown 
as an engine piston 0. The piston comprises a 
hollow body which includes the usual head 
and cylindrical wall or sleeve f2. A wrist pin con 
nection is provided internaliy of the piston in 
the form of an integral structure 3 depending 
from the head and having a counterbore 4 to 
Which further reference will later be made. The 
Wall 2 is provided at axially spaced points with 
annular thickened portions 5 and 6 to Which 
further reference will also be made hereinafter. 
The embodiment of the apparatus shown in the 

dra WingS inclides an upright frame. Or stand 8 
having a substantially horizontal base plate or 
table 9 at the upper end thereof. The upper 
surface of this plate supports a die mechanism 20 
which receives and operates upon individual pis 
tons 0 as will be explained in detail hereinafter. 
The apparatus also includes a stationary up 
right hollow frame member or guide ring 2 in 
Which the die mechanism 2 is located. The 
lower end of the ring 2 is provided with a lateral 
flange 22 which seats on the plate f9 and is at 
tached thereto by means of the screws 23. 
The die mechanism 29 comprises inner and 

outer annular groups of elongated axially extend 
ing die segments 24 and 25 which receive there 
between the cylindrical sleeve 2 of the piston 
f0. The segments 24 and 25 are provided in 
suitable number, and in this instance, each group 
Comprises six segments. The segments 24 of the 
inner group form an expansible die means which 
acts on the piston wall 2 interiorly thereof and 
the segments 25 of the outer group form a con 
tractable die means which acts on the piston wall 
externally thereof, 
The internal segments 24 engage the piston 

wall f2 at the thickened axially spaced annular 
portions 5 and 6 thereof and, for this purpose, 
each of the segments 24 is provided with corre 
sponding axially spaced arcuate external por 
tions 27 and 28. The arcuate portions 27 in 
aggregate form an annular pressure-applying 
means which is engageable with the inner periph 
ery of the thickened portion 5 of the piston wall. 
Likewise, the arcuate politions 28 in aggregate 
form an annular pressure-applying means which 
is engageable with the inner periphery of the 
thickened portion 6. The inner segments 24 
also engage the piston O at a third point repre 
Sented by the end and side faces of the counter 
bore 4. The upper ends of the segments 24 ex 
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tend into this counterbore so as to form a means 
for locating and centering the piston in the die 
linechanism. With the lower end of the piston Wall 
2 engaging or adjacent to the surface of the 

plate 9. 
The outer segments 25 have arcuate Work en 

gaging Sulfaces 33 of a transverse curvature cor 
responding With the true curvature desired for the 
outer surface of the piston, wall; 2. The arcuate : 
Surfaces 30 of the router, segments in: aggregate 10 
form a pressure-applying sleeve or cylinder which 
is engageable with the external surface or periph- . 
ery of the wall f2 throughout the-major, portion. 
of the length of the piston. 
The piston f is placed in the die mechanism 20 5 

by lowering the same into the sleeve or hollow die.' 
member defined by the outer group of... segments, 
25 and With the open lower end of the piston 
telescoping over and around the die member. 
formed by the inner group of segments 24. The 20 
head of the piston; 9 may be: provided with a 
suitable lifting ring; or eye -3, for facilitating the 
Operation of moving the pistoni into or out of their 
die mechanism. 
The inner and outer die segments 24 and 25 are: 25 

Supported by the plate: 9tand-have their lower 
ends in sliding: engagement with a fiat bearing 32. 
which is recessed into the upper surface of this 
plater. During their expanding and contracting 
movements the die segments 24 and 25 are held in 30 
the desired annular arrangement and are guided 
for substantially radial movement by, means of 
cooperating interfitting tongue and slot elements 
33 and 34 provided respectively on the lower ends 
of the segments and on the flat bearing 32.. 
The sinner, group of segments. 24 is expanded 

by means of an axially movable plunge 36 located 
inside of this group of segments and carried by: 
an; actuating-rod, 37 which is guided in a bushing. 
38 of the plate. 9... The phunger, 36-carries axially, 40 
Spaced upper and lower. annular groups of sub 
Stantially flat, bearing faces;38, and 39 Which are: 
tapered or inclined relative to the axis of the die, 
mechanism. These upper, and lower. groups of. 
flat, bearing;faces. 38-and 39"slidingly, and wedge. 45 
ingly cooperate with corresponding spaced rupper: 
and lower annular. groups of substantially, fiat 
bearing faces. 40 and 4. provided on the segments 
24 and which are also tapered or inclined relative. 
to the axis-of-the die mechanism, 
faces:40 and 4 are preferably not formed directly 
on the segments -24 but on hardened, inserts 42: . 
and 43, which: are: mounted on the segments. at . 
axially. Spaced-points... and are attached to... the . 
Segments by, means, sof. Suitable-screws 44. 
As shown in Fig. 4- the tapers or inclinations, . 

provided for the substantially flat-bearing faces. 
38 and 39 of, the plunger 36 and the bearing faces. 
40 and 4f of the segments 24 areasuch that when 

5 

35 

the-plunger is, moved downwardly the-groups. of 60 
bearing faces 38, and 39, thereofwill exert an out 
Ward Wedging. action, against the bearing faces. . 
40 and-4t of, the segments. 24 tending to expand, 
the latter in the hollow body, of the piston. O. 
This expansion, of the segments 24 by the plunger; 65. 
36 causes the portions. 27. and 28to. apply expan 
Sive pressure to the inner.peripheries of the thick. 
ened annular portions 5 and, 16 of the piston 
Wall. 

Since the thickened portions. 5. and 6 of the .o. 
piston are Spaced apart axially of the die mecha 
nisin it Will be seen.that engagement of the seg. 
ments. 24, with the work at these axially spaced 
points will cause the segments to be maintained in 
Substantially: parallel relation, with each other. 75. 

The bealing. 501, 

55i. 

4. 
during the application of pressure to the piston 
Wall. The upper ends of the segments 24 apply 
eXpansive pressure to the annular side Wall of 
the counterbore 4 which likewise assists in main 
taining the segments in substantially parallel re 
lation to each other. 
The pressure which is applied internally to the 

wall 2 of the piston by the segments 24 in the 
mainer just described Opposes and cooperates 
With the pressure applied. externally by the outer 
Segments 25 and result in the pistOn being Inade 
to assure a true cylindical shape. The pressure 
&gplied to the side wall of the counterbore 
by, the segments 24 acts to properly locate the 
Structure 3 with respect to the axis of the piston, 
If the piston has been subjected to a previous 
heat...treatment, as is usually the case, more Or 
less Warping or distortion may be present in the 
Wall 2 and internal structure 3 and which dis 
tortion is removed by the straightening pressure 
applied by the segments 24.and 25. If the piston 
is placed in' the die mechanism 20, While. Still in 
a heated condition, the pressure of the inner and 
Outer segments: 24, and 25, can be maintained. 
during the cooling, of the piston, so that. When it 
has been fully cooled it. Will have a true and 
accurate Shape by reason, of the fact, that it. has 
been held to the true shape by the applied pres 
Sure during the cooling operation.. 
The. Outer segments, 25 are located in the sta 

tionary: upright, ring2 but are spaced therefronn 
by an axially...movable actuating ring or sleeve 46. 
which is disposed between this group of segments 
and an annulal' guide surface 4 formed by the 
inner; Wall. Or, face. Of the stationary ring. The 
actuating ring .46 is provided at axially spaced 
pointS. With, upper and; lower, annular. groups of 
Substantially flat bearing surfaces 48 and 69 which. 
are tapered or inclined relative to the axis of the 
die mechanism. The outer segments 25 are pro 
Vided at Corresponding: axially. Spaced points with 
Uppel' and lower annular groups, of substantially 
flat bearing - Surfaces. 50, and 5, which are also. 
tapered Or, inclined relative: to the axis of the 
die mechanism, and with. which the bearing, sur 
faces. 48 and 49. Of...the movable ring 46 slidingly 
and-wedgingly, cooperate. The-bearing surfaces 
48...and. .49 are preferably formed on hardened 
inserts.52-and-53, which are secured to the ring 46 
by means, of appropriate screws 54. Likewise, the 
bearing. Surfaces. 5i and 5 of the segments 25 are 
formed on hardened insert.S. 55 and 56 which are 
Secured. to the segments...by means of appropriate 
ScreWS 5. 
The tapers of the annular groups of cooperating 

fat...bearing Surfaces, 48 and 49 of the ring 46 and 
50 and 5 of the segments 25 are such that down 
Ward noVement Of the ring. Will cause the seg 
ments 25. to be wedged inwardly. or contracted 
So that their arcuate inner surfaces 30 will apply 
inward pressure to the outer periphery of the wall 
2 of the piston. As indicated, above, this pres 

Suice applied by, the segments 25 opposes and co 
Operates with the pressure applied by the inner 
Segments.24 and results in the wall of the piston 
being shaped, and held to a true and accurate 
Cylindical form. 
For actuating the inner and outer groups of 

Segments. 24. and 25 by the plunger. 36, and the 
ring - 46 respectively in the manner above de 
Scribed, the apparatus is provided with a suitable, 
power device... which is operably connected With. 
the plunger and ring. In this instance, the power 
device is-in the form of a double-acting cylinder 
60. Which is located in the stand. 8, and is cons, 
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nected with the underside of the plate 9 by 
means of the open bracket 6 f. A piston 63 slid 
able in the cylinder is carried by an actuating rod 
64 which projects from the lower end of the cylin 
der and is connected with a lower yoke 65. This 
Iower yoke is connected, by means of a pair of 
spaced rods 66, with an upper yoke 6 which ex 
tends through the bracket 6. 
The plunger 36 and the actuating ring 46 are 

both connected with the upper yoke 6. . The 
lower end of the actuating ring 46 can be con 
nected with the yoke 67 by means of spaced pairs 
of pull rods 68 whose upper ends extend through 
guide bushings 69 located in the plate 9 and are 
connected with the actuating ring as shown in 
Fig. 5. The actuating rod 37 of the plunger 36 
has a shoulder to thereon which engages the 
upper side of the yoke 6 and a reduced stem if 
which extends through the yoke and carries a 
compression spring 2. The stem and the 
Spring 72 provide a yieldable actuating connec 
tion for the plunger 36 so that some relative actu 
atting movement can take place between the 
plunger and the ring 46 during the straighten 
ing or sizing operation being performed on the 
piston . The Spring 2 also provides means 
by which the pressures being applied by the inner 
and outer groups of segments 2i and 25 will be 
substantially equalized thus enabling both groups 
of segments to exert the full amount of pressure 
which they are intended to apply to the piston. 
The cylinder. S0 is provided with connections 
4 and 75 adjacent its opposite ends and through 
which compressed air, or other suitable notive 
fluid, can be Supplied. During the downward 
power stroke of the piston S3 the plunger 36 and 
actuating ring 46 are moved downwardly to 
thereby expand and contract, the inner and outer 
groups of segments 24 and 25 respectively. Dur 
ing the upward power stroke of the piston the 
plunger and actuating ring are lifted so as to per 
Init retraction of the inner and outer groups of 
segments relative to the Workpiece ). The seg 
ments 24 of the inner group are retracted by be 
ing moved toward each other as by means of the 
annular springs 76, it and 8 extending around 
these segments. The segments 25 of the outer 
group are retracted by being moved away from 
each other and outwardly relative to the Work 
piece 0. 

For retracting the segments 25 of the outer 
group each segment is provided with a stud 8 
which projects substantially radially outwardly 
therefrom so as to slidably extend through an 
opening 8 of the guide ring 2 and carries a 
compression Spring 32. At points corresponding 
With the location of the studs 80 the actuating 
ring 46 is provided with axial slots 83 through 
which the studs extend and which permit axial 
shifting of the actuating ring. The springs 82 
acting against nuts 84 provided on the outer ends 
Of the studs 80 cause the segments 25 to be shifted 
outwardly or retracted when the actuating ring 
46 is lifted. 
AS mentioned above, the piston may be in 

a heated condition when it is placed in the die 
nechanism 2 and, as a part of the treatment 
given to the piston, it may be desirable to cool 
or quench the same while it is being subjected 
to the trueing or straightening pressure. To per 
mit the circulation of cooling medium in or 
through the die mechanism, the outer segments 
25 are preferably of a hollow construction so as 
to provide a cooling chamber 86 therein to which 
Water or other appropriate cooling medium can 
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be supplied. ' The cooling medium can be sup 
plied to the segments 25 through tubes or pipes 
87 which are connected with the upper ends of 
the segments and communicate with the cham 
ber 85. The lower ends of the segments 25 have 
Openings or passages 88 therein which lead from 
the cooling Chambers 86 and register with deliv 
ery openings 89 extending through the fiat bear 
ing 32 and the plate 9. The cooling medium 
supplied by the tubes 8 passes downwardly 
through the segments 25 and is discharged there 
from through the openings 89. 
The cooling medium is also supplied to the 

piston internally thereof and for this purpose 
the plunger 38 and the actuating rod 3 have an 
axial passage 90 therein and through which the 
cooling medium is supplied so as to be discharged 
Ol' Sprayed upwardly against the underside of the 
head of the piston. This sprayed cooling medium 
is Spread or distributed laterally onto substan 
tially all portions of the structure 3 and the 
inner surface of the wall 2. The cooling medium 
is Supplied to the lower end of the passage 90 at 
a suitable point below the plate 9, as by means 
of the pipe connection 9 . To permit the escape 
of the cooling medium from the interior of the 
piston, the annular portions 2 and 28 of the 
Segments 24 are provided respectively with axially 
extending passages 92 and 93. Discharge open 
ings 94 extending through the flat bearing 32 
and the pate 9 receive the cooling medium from 
the passages 93 and permit it to flow freely out 
of the die mechanism. 
AS Shown in Figs. 1 and 2, a suitable tank or 

hood 96 may be provided for collecting the cool 
ing medium which is discharged from the die 
mechanism through the openings 89 and 94. The 
tank 9 is here shown as being of a size such that 
the apparatus can be located therein with the 
lower end of the stand 8 resting on the bottom 
Of the tank. 
From the foregoing description and the ac 

companying drawings it will now be readily un 
derstood that the present invention provides in 
proved treating apparatus by which engine pis 
tons, or various other hollow bodies, can be ef 
fectively subjected to trueing and straightening 
preSSures and can also be cooled or quenched 
while Such pressures are being maintained. It 
Will be seen, moreover, that the present appa 
ratus is Simple and compact and acts in a posi 
tive and direct manner on the article being 
treated. It will be seen, moveover, that; the die 
mechanism utilizes inner and outer groups of seg 
ments and is of a construction such that the pis 
tons can be easily and quickly inserted into or re 
noved from the mechanism. 
While I have illustrated and described the in 

proved article treating apparatus of this inven 
tion in considerable detail, it will be understood 
of course that the invention is not to be regarded 
as being correspondingly limited in scope but, in 
cludes all changes and modifications coming with 
in the Spirit of the invention and the scope of the 
claims hereof. 
Having thus described my invention, I claim: 
1. In apparatus of the character described, a 

base plate, a guide ring fixed to said base plate 
On one side thereof with its axis extending sub 
stantially normal thereto, an annular group of 
Segments defining a contractible hollow die lo 
cated within and extending substantially coax 
ially of Said guide ring, said segments being mov 
able Substantially radially of said guide ring and 
being slidably supported on said base plate, an ac 
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tuating ring disposed between said segments and 
guide ring and being axially slidable in the latter, 
Said actuating ring and Segments having cooperat 
ing tapered thrust portions for causing contraction 
of the die in response to axial movement of the ac 
tuating ring, a power device located on the other 
side of Said base plate, means extending through 
said base plate and operably connecting the power 
device with Said actuating ring for transmitting 
thrust to the latter, the tapered thrust portions of 
Said Segments being Spaced apart axially of the 
hollow die and being located adjacent the ends 
of the segments, and spring-actuated die expand 
ing means engaging said segments at a point be 
tween the tapered thrust portions thereof and act 
ing on the Segments to constantly hold their ta 
pered thrust portions in engagement with the 
tapered thrust portions of Said actuating ring. 

2. In apparatus of the character described, a 
base plate, a guide ring fixed to said base plate 
on one side thereof with its axis extending sub 
stantially normal thereto, an annular group of 
Segments defining a contractible hollow die lo 
cated within and extending Substantially coaX 
ially of Said guide ring, Said segments being mov 
able substantially radially of Said guide ring and 
being slidably Supported on Said base plate, an 
actuating ring disposed between said segments 
and guide ring and being axially slidable in the 
latter, Said actuating ring and Segments having 
cooperating tapered thrust portions for causing 
contraction of the die in response to axial move 
ment of the actuating ring, a power device located 
on the other Side of Said base plate, means ex 
tending through said base plate and operably con 
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8 
necting the power device with Said actuating ring 
for transmitting thrust to the latter, said actuat 
ing ring having axial slots therein adjacent the 
respective die Segments, rods connected with Said 
Segments and extending outwardly through Said 
Slots and through Said guide ring, and Segment 
retracting Springs acting on Said rods. 

JOSEPH GOGAIN. 
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