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7 Claims. (C1.78-18) 
1. 

The invention relates to apparatus for press 
forging substantially large, heavy forgings, Such 
as airplane propeller hubs, airplane engine cyl 
inder heads and other articles having a plurality 
of angular protuberances or angular recessed 
portions, and the present invention contemplates 
certain improvements upon the apparatus dis 
closed in my prior Patents No. 2,378,060 dated 
June 12, 1945, and No. 2,424,075 dated, July 15, 
1947. 
My prior applications above referred to relate 

to the press forging of articles having a plurality 
of angular recesses or protuberances which are 
pierced during the forging operation, but Such 
machines were so constructed that they could 
only form and pierce the particular article for 
which they were made and if any change was 
desired in the angularity of the recessed portions 
this would require a machine built especially to 
form and pierce at Such angles. 
Such machines were provided with a plurality 

of angularly disposed rams or plungers, operated 
as by hydraulic cylinders, for forming a forg 
ing with angular protuberances thereon and 
piercing or recessing the same in a series of con 
tinuous steps in a die, but the hydraulic cylinders 
were permanently located at the desired angles 
for forming and piercing one design of article 
and could not be relatively moved for producing 
a similar article with recessed portions or pro 
tuberances at other angles. 

It is therefore an object of the present inven 
tion to produce a universal forging apparatus 
having a plurality of power operated rams or 
plungers arranged to be adjustably mounted at 
various angles so as to produce forgings having 
recesses or pierced protuberances located at any 
desired angles. 
Another object is to provide apparatus of this 

character including a vertically operating, Over- . 
head plunger and a plurality of horizontally 
operating, radially disposed plungers and means 
for adjusting the horizontally operating plungers 
at any desired angles relative to each other. 
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A further object is to provide apparatus of this .45 
character in which the radially disposed, hori 
zontally operating plungers are mounted in cir 
cular guideways in the base plate and cap plate 
of the machine. 

Still another object is the provision of ap 
paratus of this character in which the horizon 
tally operating plungers are carried upon inde 
pendent, arcuate side members having keyways 
to receive keys by means of which they are 
independently, adjustably mounted in the cir 
cular grooves of the bed plate and cap plate of 
he machine. - 

A still further object of the invention is to 
provide apparatus of this character in which 
means is provided for holding the horizontally 60 
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55 

2 
operating. Cylinders in radially adjusted posi 
tions. 
A further...object is the provision of apparatus 

Of the character referred to in which the various 
parts are keyed together. So as to withstand the 
extreme pressure to which the parts are sub 
jected when the hydraulic cylinders are operated. 
Another object is to provide a press forging 

apparatus of this character in which spacer 
means...isprovided for. holding the several hori 
Zontal cylinders...in adjusted position. 

. Still...another object of the invention is the 
provision. Of Such forging apparatus in which the 
Spacer means for holding the cylinders in ad 
justed position is in the form of screw jacks 
arranged to be located between adjacent cyl 
inders. 
The above objects together with others which 

Will be apparent from the drawings and follow 
ing description, or which may be later referred 
to, may be attained by constructing the improved 
preSS forging apparatus in the manner illustrated 
in the accompanying drawings, in which; 

Figure. 1...is a Side elevation of a universal press 
forging "...apparatus constructed in accordance 
With the invention; 

... Fig.2 is a vertical sectional view through the 
machine. With the pistons of the hydraulic cyl 
inders withdrawn and the plungers and die 
blocks removed for the purpose of illustration; 

Fig. 3 a plan Sectional view through the mas 
chine in the same condition as in Fig. 2; 

Fig. 4 a vertical sectional view similar to Fig. 
2. With the die blocks mounted in the machine in 
closed position and the plungers in operated 
position...for forming and piercing, a four blade 
propeller hub; 

Fig.5: a plan. Sectional view similar to Fig. 3 
showing the parts in the position shown in 
Fig. 4; 

Eig. 6 an enlarged elevation of the outer side 
of one of the adjustable side members carrying 
One of the.horizontally operating cylinders; 

: Fig. 7, a similar view of the inner side of the 
side member shown in Fig. 6; 

Fig. 8a top plan view of one of the side mem 
bers shown in Figs. 6 and 7; 

. Fig. 9 a fragmentary vertical sectional view 
through the upper portion of one of the side 
members and cylinders, and 

Fig. 10 a perspective view on a Smaller scale 
of a four blade propeller hub forging such as 
may be formed in the apparatus. 
The improved press forging apparatus is 

mounted upon the bed plate , which may be 
Square as shown in the drawings and which is 
of Sufficient thickness to support the massive 
structure comprising the forging apparatus. . 
A circular groove 2 of inverted, T-shape cross 

sectionis concentrically formed in the top surface. 
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of the lower bed plate near its outer edge and 
the concentric inner and outer grooves 3 and f4 
respectively are formed in Said top Surface of the 
bed plate on the inner and outer sides of the 
T-shape groove 2. 
A cutout 5 is formed at one point in the T 

shape groove 2 for inserting the keys by means grc 
- ingly shaped grooves 52 and ribs 53 upon the 

5 

of which the structure is locked together as will 
be later explained. - - - - 

A riser plate 6 is concentrically mounted upon 

mounted on the riser plate, the pillow block and 
riser plate being fastened upon the bed plate by 
means of pins 8. 
Mounted upon the bed plate , by means of the 

I-shape keys 9, as will be later explained, is a 
plurality of Vertical side members 20, any desired 
number of these members being provided, de 
pending upon the shape of the forging to be 
produced. In the present case, four of these side 
members are provided for piercing the four hoSSeS 

4 
46 and 47 to lock the side members and cap plate 
together. 
The upper cylinder 48 has a peripheral flange 

49 at its lower end, which rests upon the upper 
edges of the side members 20, and is provided on 
its upper Surface with the tapered ribs 50 and 
grooves 5 which interlock with the correspond 

under side of the cap plate 4?. 
10 

the bed plate and a pillow block 17 is centrally. 
The cylinder 48 has a central bore 54, within 

which may be mounted a brass liner 55, within 
which is mounted the piston 56 having rings 57 
in its enlarged portion slidably fitting within the 

20 

2 upon a four blade propeller hub forging indi 
cated generally at 22. 
Each of the side members 20 is of arcuate shape, 

as best shown in Fig. 8 and is provided in its 25 
lower edge with an arcuate, T-shape groove 23, 
registering with the inverted T-shape circular 
groove 2 on the base plate i?, and arranged to be 
attached thereto by means of the I-shape keys 9 
which have a Snug Sliding fit within both grooves 
as best shown in Figs, 2 and 4. . . . . . . . . . 
Depending arcuate ribs 24 and 25 are formed 

upon the under side of each member 20 and fit 

30 

within the circular grooves 3 and 4 respectively 
in the base plate. Each of the members. 20 is 

form a hydraulic cylinder. 
A horizontal bore 21 is provided through the 

inner side of each member 23, to form the hy 
draulic cylinder and a braSS liner 28, may belo 
cated therein. . . . . 

Each of the cylinders has a ring 29 mounted in 
its open end, the ring being shouldered and con 
nected to the end of the cylinder as by...the screws. 

45 or bolts 39. The elongated, cylindrical portion 
3f of the ring 29 surrounds the reduced portion 
32 of the piston 33 and may be recessed to receive 
packing material 34, the gland 35 being located 
within the stuffing box thus formed and held in 

50 
The enlarged portion 33 of the piston is slidably 

mounted Within the liner 28, and the usual piston 

place as by screws 36, connected to the ring 29. 

rings 3 may be provided thereon. Fluid under 
pressure is admitted to the outer end of each cyl- : 
inder, as by the pipe 38 which communicates with . 
the central bore 39 in the dome 26, and for the 
purpose of reversing the movement of the piston, 
fluid pipes may be connected to the passages 4. 
which communicate with the inner end of each 
cylinder as indicated in Fig. 3. 
A circular cap plate & rests upon the upper 

ends of the Side members 20 and has the concen- . 
tric inner and outer circular grooves 42 and 43 
respectively formed in its under surface, which 
receive the arcuate inner and outer ribs 44 and 
45 respectively, formed upon the upper ends of 
the side members 20. . . . . . 
The cap plate 4 has a circular groove 46, of 

T-shape cross section formed in its under side, 
between the circular grooves 42 and 43, and each 
of the side members 20 has an inverted T-shape 
groove 47 formed in its upper edge to register. 
with the circular groove 46. I-shape keys 9d., 
Similar to the keyS9, are located in the grooves. 

35 

domed upon its outer side, as indicated at 28, to . 

4. 

55 
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liner 55. 
A ring 58 is mounted in the open lower end 

of the cylinder and connected thereto as by the 
bolts 59. The elongated cylindrical portion 66 
of the ring 58 surrounds the reduced portion 6 
of the piston 56 and may be recessed to receive 
packing material 62, the gland 63 being located 
within the stuffing box thus formed and held in 
place as by the screws 64. 

Fluid under pressure is admitted to the upper 
end of the cylinder 48 as by the flanged pipe 65 
which communicates with the central bore 66 in 
the cylinder, and for the purpose of reversing the 
movement of the piston, a fluid pipe may be con 
nected to the passage 67 which communicates 
with the inner end of the cylinder as indicated 
in Fig. 2. - 
A Stationary die block 68 may be fixed upon the 

pillow block f and cooperates with the movable 
die block 69 carried by the piston 6 of the upper 
cylinder 48, Said die blocks having complementary 
die cavities 70 to form a propeller hub, or any 
other desired forging having a plurality of an 
gular, pierced protuberances or recesses. 
A plunger if, of any desired and suitable shape, 

is attached to the reduced end 32 of each piston 
33 as by the flange 2 and bolts or screws 73, 
these plungers being shaped to enter the angular 
passages. 14 of the die cavity which form the pro 
tuberances 2i upon the forging 22 and to pierce 
the same as indicated at 75. 

It will of course be understood that the die 
blocks 68 and 69 and the plunger T are removable 
So... that the proper die and plungers may be at 
tached to the apparatus for forming any desired 
forging. . 

Since each of the side members 20, carrying 
the horizontally operating cylinders 26, is in 
dependently circumferentially adjustable to any 
desired or necessary position within a complete 
circle, it will be obvious that any adjustment of 
the apparatus may be obtained for producing 
any shape of forging having two, three, or four 
angular pierced protuberances or recesses so that 
various Styles and Shapes of propeller hubs hav 
ing two, three, or four blade propellers and war 
ious styles of cylinder heads with rocker boxes 
located at any desired angle may be formed and 
pierced in a single complete operation of the ma 

65 

chine. 
In operating the apparatus to produce a forg 

ing of this character, assuming that it is desired 
to forge a propeller hub for a four blade propeller, 

70 

of the general type indicated in Fig. 10, the four 
side members. 20 are circumferentially adjusted 
between the base plate and cap plate 41 to 
exactly 90° apart, as best shown in Figs. 3 and 5. 
Although it may not be necessary in all cases, 

as a precaution against any circumferential dis 
placement of the side members 20 when the ap 
paratus is in operation, spacer means may be 
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provided for rigidly holding the side members 
accurately in adjusted position. 

Ehis. Spacer means may comprise any suitable 
spacer blocks or the like of exactly the proper 
length to accurately fit between adjacent side 
members 20, and these Spacers are preferably in 
the form of Screw jacks as indicated generally 
at 76 in Figs. 1 and 5 of the drawings. 
Each jack may comprise an internally threaded 

tube 7 and a screw 78 threaded therein and pro 
vided with a locking nut 79 adapted to be tight 
ened against the adjacent, end of the tube it 
to lock the jack in adjusted position. 
The tube member 7 of the jack may if de 

Sired be fixed to one side of the side members 
2 by any usual and ordinary means, or as shown 
in the dra Wing the Outer end of the tube may 
be shaped as at 80 so as to fit against the angular 
Side edge of the side member. 
The screw 78 of the jack may be provided with 

a sharpened end as indicated at 8 to engage the 
opposed side edge of the next adjacent side men 
ber 20, as shown in FigS. 1 and 5, in order to 
aSSistin holding the jack against movement be 
tween the two spaced side members and to posi 
tively hold the side members in accurately ad 
justed position during the operation of the press. 
The desired Stationary die block - 68 is then 

attached to the pillow block 7 as shown in Figs. 
1, 4 and 5, With the angular passages 74 of the 
die cavity i) thereof aligned with the pistons 33 
of the cylinders 23, as best shown in Fig. 5. 
The corresponding nowable die block 69 is 

then attached to the piston 56 of the upper 
Cylinder 8, in Such position that the die cavity 

thereof mates with the die cavity of the sta 
tionary die block and the angular passages 73 
therein register with the angular passages is in 
the die cavity of the lower die block, as best 
ShoWn in Fig. 4. 
A blank of aluminum alloy, or other metal, 

Of approximately the exact Weight of the forging 
to be produced, is heated to forging temperature 
and placed in the cavity 70 of the lower die block 
68. This blank may be a cast blank, or roll bar 
stock SOmewhat approximating the desired fin 
ished shape of the forging to be produced. 
The upper piston 56 is then operated to lower 

the upper or movable die 69 into contact with 
the lower or stationary die 68, squeezing the hot 
metal blank under extreme continuous pressure 
in One operation, causing the metal to fill the 
die cavities producing the general contour of the 
propeller hub 2 with the partially formed ex 
truded bOSSes 22 located within the angular pas 
sages 4 of the die cavities. 
The Central posts 68a, and 63d in the cavities 

of the dies 68 and 69 respectively, pierce the hub 
longitudinally as indicated at 22d, during the 
closing movement of the dies, with the dies held 
under preSSure in closed position and the posts 
68a and 69a holding the blank against lateral 
movement, the pistons 33 of the cylinders 26 may 
then be operated in unison, or in succession, or 
in any desired combination, forcing the plungers 

thereon through the angular passages 74 of the 
die CaVities, the reduced piercing portions 7 a. 
upon Said plungers piercing the protruding bosses 
2 of the propeller hub as indicated at 74 in Figs. 
4 and 5 causing the extruded metal to completely 
fill the angular passages 74 of the die cavities and 
producing the finished, pierced propeller hub 
forging shown in Fig. 10 with substantially no 
flash thereon and of such shape that a minimum 
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of machining is required to complete the propeller 
hub. - 

(It will be obvious that with the apparatus Op 
erated in the manner described and illustrated a 
complete pressed forging may be produced therein 
with a single heating of the metal in a single 
operation of the apparatus, thus greatly reducing 
the time and labor required for producing Such 
forgings. 
By making the blank of approximately the 

exact weight of the finished forging to be pro 
duced, the heated metal when deformed between 
the dies and plungers will flow into every por 
tion of the die cavities completely filling the 
Sane and thus practically eliminating the for 
nation of flash at any point On the forging. 
By providing a 360 circumferential adjustment 

of each of the horizontal cylinders any desired 
contour of forging With pierced angular pro 
tuberances or receSSes at Warious angles may be 
produced. 

It will be apparent. that with any adjustment 
of the horizontal cylinders around the apparatus 
there Will alWayS be a SUfficient Opening at at 
least Cine point around the apparatus between 
two of the Side embers 29 through Which the 
heated blank may be passed to place the same 
Within dies and through . Which the finished. 
forging inay be removed after the press forging 
operation has been completed. 

Since the apparatus is designed to form the 
finished forging and pierce the same all in a 
Single operation of the dies and plungers, enor 
mous power is required and the hydraulic cyl 
inders which operate the dies and plungers may 
have a capacity of as great, as 2500 tons. 
Although the invention is illustrated and de 

Scribed as operated by hydraulic cylinders, it 
should be understood that it is not the desire or 
intention to limit the power means to hydraulic 
cylinders out any mechanical press means which 
Will develop the neceSSary power may be. Sub 
Stituted for the hydraulic cylinders without in 
any nannar changing the construction and ar 
rangement of the apparatus and without de 
parting from the Scope of the invention as set 
forth in the appended claims. 

I clain: 
1. Apparatus for preSS forging a forging hav 

ing angular recesses, therein, said apparatus in 
cluding a bed plate, a stationary die mounted on 
the bed plate, a vertical cylinder spaced above 
the bed plate, a ram in said cylinder, a movable 
die block carried by the ran and cooperating 
With the Stationary die block, there being com 
plenetary die cavities in the die blocks, a cir 
cular guideway including an inverted "-shape 
groove in the upper Surface of the bed plate, a 
plurality of aircuate side members mounted upon 
the bed plate around said die blocks, each side 
member having an arcuate T-shape groove in its 
iower end registering with the inverted T-shape 
groove in the bed plate, I-shape keys in said 
grooves, a horizontal cylinder in each side men 
ber, and a radially disposed plunger carried by 
each cylinder and cooperating with the die blocks. 

2. Apparatus for press forging a forging hav 
ing angular receSSes therein, said apparatus in 
cluding a base plate, a stationary die block 
mounted upon the base plate, a circular guideway 
On the upper Surface of the base plate and in 
cluding an inverted T-shape groove, a plurality 
of arcuate Side members mounted on said cir 
cular guideway and having arcuate t-shape 
grooves in their lower ends, I-shape keys located 
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in the grooves of the side members and base 
plate, a cap plate upon Said side members, a cir 
cular guideway on the under side of the cap plate 
and including a T-shape groove, there being arcu 
ate, inverted T-shape grooves in the upper ends 
of the side members, I-shape keys located in the 
upper grooves of the Side members and the cap 
plate, horizontal, radially disposed plungers car 
ried by the side members, means for reciprocating 
the plungers, a vertical ram mounted upon the 
cap plate, and a movable die block carried by 
Said ram. 

3. Apparatus for press forging a forging hav 
ing angular recesses therein, said apparatus in 
cluding a base plate, a stationary die block 
mounted upon the base plate, a circular guide 
Way On the upper Surface of the base plate and 
including an inverted T-shape groove, a plural 
ity of arcuate side members mounted on said cir 
cular guideway and having arcuate T-shape 
grooves in their lower ends, I-shape keys located 
in the grooves of the side members and base plate, 
a cap plate upon Said Side members, a circular 
guideway on the under side of the cap plate and 
including a T-shape groove, there being arcuate, 
inverted T-shape grooves in the upper ends of 
the side members, I-shape keys located in the 
upper grooves of the side members and the cap 
plate, horizontal cylinders carried by the side 
imembers, radially disposed plungers operated by 
the cylinders, a vertical cylinder mounted upon 
the cap plate, a ram in Said vertical cylinder, and 
a movable die block carried by the ram. 

4. Apparatus for press forging a forging hav 
ing angular recesses therein, said apparatus in 
cluding a base plate, a stationary die block 
mounted upon the base plate, a circular guideway 
on the upper surface of the base plate and includ 
ing an inverted T-shape groove, a plurality of 
arcuate side members mounted on said circular 
guideway and having arcuate T-shape grooves in 
their lower ends, I-shape keys located in the 
grooves of the side members and base plate, a 
cap plate upon said side members, a circular 
guideway on the under side of the cap plate and 
including a T-shape groove, there being arcuate, 
inverted T-shape grooves in the upper ends of the 
side members, I-shape keys located in the upper 
grooves of the side members and the cap plate, 
horizontal cylinders carried by the side members, 
radially disposed plungers operated by the cyl 
inders, the cap plate having a central opening, 
circular, concentric ribs and grooves Surrounding 
said opening on the under side of the cap plate, a. 
vertical cylinder located through the central 
opening of the cap plate, an annular flange at 
the bottom of the vertical cylinder having con 
centric, circular ribs and grooves interlocked 
with the ribs and grooves of the cap plate, a ram 
in said vertical cylinder and a movable die block 
carried by the ram. 

5. Apparatus for press forging a forging hav 
ing angular recesses therein, said apparatus in 
cluding a base plate, a stationary die block 
mounted upon the base plate, a circular guideway 
on the upper surface of the base plate and includ 
ing an inverted T-shape groove, a plurality of 
arcuate side members mounted on Said circular 
guideway and having arcuate T-shape grooves 
in their lower ends, I-shape keys located in the 
grooves of the side members and base plate, a 
cap plate upon said side members, a circular 
guideway on the under side of the cap plate and 
including a T-shape groove, there being arcuate, 
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inverted T-shape grooves in the upper ends of 

8 
the side members, I-shape keys located in the 
upper grooves of the side members and the cap 
plate, horizontal cylinders carried by the side 
members, pistons in said cylinders, plungers re 
movably mounted on the pistons, a vertical cyl 
inder mounted upon the cap plate, a ram in the 
vertical cylinder, and a movable die block car 
ried by the ram. 

6. Apparatus for press forging a forging hav 
ing angular receSSes therein, Said apparatus in 
cluding a bed plate, a stationary die block 
mounted upon the bed plate, a vertical cylinder 
Spaced above the bed plate, a ram in said cylinder, 
a movable die block carried by the ram and co 
operating with the Stationary die block, there 
being complementary die cavities in said die 
blocks, a circular, inverted, T-shape guideway 
in the bed plate Surrounding the stationary die 
block, a plurality of horizontal cylinders adjust 
ably mounted upon the bed plate, inverted, 
T-shape members carried by the horizontal cyl 
inders and siidably mounted in said guideway, 
radially disposed plungers carried by said hori 
ZOntal cylinderS and cooperating with the die 
blocks, and means for adjusting the horizontal 
cylinders at any point around the circular 
guideway. 

7. Apparatus for press forging a forging hav 
ing angular recesses therein, said apparatus in 
cluding a bed plate, a stationary die block 
mounted upon the bed plate, a circular, inverted 
T-shape guideway in the bed plate surrounding 
the Stationary die block, a plurality of arcuate 
side members adjustably mounted upon the bed 
plate, inverted T-shape members carried by said 
Side members and slidably mounted in said guide 
Way, a cap plate upon Said arcuate side members, 
a circular T-shape guideway in the under side of 
Said cap, T-Shape members carried at the upper 
ends of Said arcuate side members and slidably 
mounted in Said T-shape guideway, horizontal 
radially disposed plungers carried by said arcu 
ate side members, means for reciprocating the 
plungers, a vertical ram mounted upon the cap 
plate, a movable die block carried by said ram, 
and means for adjusting the positions of the 
arcuate side members around said circular guide 
WayS. 

CHARLES A. BRAUCHLER. 
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