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4 Ciaims. (C. 78-9) 

This invention relates to a forming press and more 
particularly to improved means for working or forming 
material into desired shapes in separable dies. 
Another object of my invention is to provide a forming 

press of the character designated in which there is no 
loss of material due to the fact that the apparatus is 
adapted to form the material with such accuracy that all 
of the work material goas into the finished product, thus 
eliminating the necessity of further finishing operations, 
such as trimming or the like and adapting the apparatus 
for use with work blanks of a weight equal the weight 
of the material in the finished products. 
Another object of my invention is to provide a forming 

press of the character designated which includes opposite 
ly disposed material forming members which contact op 
posite ends of the work piece in the die, whereby the 
metal flows in both directions to reduce to a minimum the 
distance that the material flows within the die. 
A further object of my invention is to provide a form 

ing press which is adapted to produce articles which are 
more accurate in size and shape than articles produced 
by conventional type impact extrusion or forging appara 
tilS. 

A further object of my invention is to provide a form 
ing press which shall be adapted to produce articles which 
have better physical properties than articles produced by 
conventional type casting or screw machines. 
A more specific object of my invention is to provide 

a forming press of the character designated in which the 
die is in the form of separable sections which float rela 
tive to a stationary supporting structure and moves down 
wardly with the work blank prior to the forming opera 
tion and in which improved means is employed to retain 
the separable sections of the , die in assembled working 
position until after the forming operation. 
A still further object of my invention is to provide a 

forming press of the character designated which shall 
be simple of construction, economical of manufacture 
and one which is adapted to produce a maximum number 
of articles in a minimum of time and with a minimum ex 
penditure of labor. - 

Briefly, my improved forming press comprises a die 
having separable sections and adapted to receive the Work 
piece when in assembled working position. The outer 
surface of the die is generally downwardly tapered and is 
supported within a die holder having a downwardly 
tapered recess therein for receiving the die. The down 
wardly tapered recess in the die holder, corresponds gen 
erally to the outer surface of the die. Resilient means is 
interposed between the separable sections of the die where 
by the die is urged upwardly and outwardly within the 
tapered recess. An axially extending opening is provided 
in the assembled die for receiving the Work piece and 
the inner end of at least one material forming member 
which moves axially to form the work piece in the die. 
Means is provided for holding the die within the down- ' 
wardly tapering recess while the workpiece is being 
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formed and for releasing the die after the work piece is 
formed whereby the workpiece is released. 

Apparatus embodying features of my invention is ill 
lustrated in the accompanying drawings, forming a part 
of this application, in which: 

Fig. 1 is a vertical sectional view showing the forming 
press in the position assumed after the work piece is 
formed; 

Fig. 2 is a plan view taken generally along the line 2-2 
of Fig. 1; 

Fig. 3 is a vertical sectional view, showing the forming 
press in position to receive the work blank; 

Fig. 4 is a side elevational view, drawn to a smaller 
scale, showing the apparatus in the position assumed after 
the work piece has been stripped from the material form 
ing member; 

Fig. 5 is a fragmental view taken generally along the 
line 5-5 of Fig. 4; 

Fig. 6 is a sectional view taken generally along the line 
6-6 of Fig. 1 and drawn to a smaller scale; and 

Fig. 7 is an enlarged side elevational view showing one 
type of article which may be produced in my improved 
apparatus. 

Referring now to the drawings for a better understand 
ing of my invention, I show a supporting frame 10 hav 
ing a transverse base it secured thereto by any suitable 
means, such as by machine bolts 2. Mounted on the 
base member 11 and secured thereto by suitable means, 
such as machine bolts 13, is a stationary member 4 
which is preferably cylindricalin shape. 

Telescoping within the member i4 is a die holder 16 
which also may be generally cylindrical in shape. The 
portion of the die holder 6 indicated at 47, which tele 
scopes within the member 14 is smaller in diameter than 
the upper portion thereof indicated at 18. The reduced 
diameter portion 17 of the die holder 16 is connected to 
the enlarged diameter portion 38 thereof by means of an 
annular shoulder 9 which is adapted to engage the upper 
end of the stationary member 4, as shown in Fig. 1, when 
the die holder 6 is in its lowermost position, as viewed 
in the drawings. The die holder 6 is urged axially away 
from the stationary member 14 by a plurality of coil 
springs 21 the lower ends of which fit in suitable recesses 
20 provided in the base 1. 
An annular recess 22 is provided in the reduced di- . 

ameter portion 17 of the die holder 46, as shown in Figs. 1 
and 3. Secured to the stationary member 14 and extend 
ing inwardly thereof into the annular recess 22 are suitable 
stop members 23, which may be in the form of radially extending pins. 
The die holder 6 is provided with a downwardly 

tapered recess 24 for receiving a separable die member 
indicated generally at 26. As shown in Figs. 1 and 3, 
the die member 26 is provided with a downwardly tapered 
outer surface 27 which corresponds, generally to the 
downwardly tapered surface of the recess 24. The die 
member 26 is provided with separable sections 26a, 26b 
and 26c as shown in Fig. 2. Each of the separable sec 
tions 26a, 26b and 26c is provided with relatively flat ver 
tically extending faces, as shown, whereby the faces of 
adjacent sections engage each other when the die is 
forced downwardly into the recess 24, as shown in Figs. 1 
and 2. Suitable recesses 28 are provided in the faces of 
the separable sections 26a, 26b and 26c for receiving 
compression springs 29 whereby the sections are urged 
outwardly away from each other when they are not forced 
downwardly within the recess 24. It will thus be seen 
that when no pressure is exerted against the upper or outer 
end of the die 26, the compression springs 29 upon forcing 
the sections of the die away from each other cause the 
entire die 26 to move upwardly and outwardly within the 
downwardly tapered recess 24, as shown in Fig. 3. The 
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downwardly tapered recess 24 and the downwardly 
tapered outer surface 27 of the die 26 form with a line 
passing through the axial center line of the die 26 an in 
cluded angle of at least 15. By providing an angle of 
at least 15° the die 26 does not stick within the recess 24 
when it is released. 
The separable sections 26a, 26b and 26c may be 

provided with arcuate inner surfaces which provide, when 
assembled as shown in Figs. 1 and 2, an axially extend 
ing opening 3i for receiving the upper or inner end of a 
stationary material forming member 32, which may be 
in the form of a pin or the like. However, it will be ap 
parent that the opening 35 may be of other shapes and 
sizes. The lower end of the material forming member 32 
is secured to the transverse base member 11, by any suit 
able means, such as by providing an enlarged head por 
tion 33 adjacent the transverse base portion a which is 
adapted to fit in a suitable recess 34 provided in a disc 
like meimber 36 which in turn fits within an enlarged di 
ameter portion 37 adjacent the lower end of the sta 
tionary member 4. The disc-like member is thus held 
against movement relative to the stationary member 14. 
As shown in Figs. 1 and 3, the disc-like member 36 is 
provided with a centrally disposed opening 38 for receiv 
ing the material forming member 32, the opening 38 
being smaller in diameter than the recess 34. The disc 
like member 35 is also provided with suitable openings 39 
for receiving the coil springs 21, as shown in Figs. 1, 3 
and 6. The upper end of the material forming member 
32 extends into the lower end of the opening 3, as shown 
in Figs. 1 and 3 and is provided with a suitable forming 
member proper 41 which is adapted to engage the work 
blank indicated at 42 in Fig. 3. 
As shown in Figs. 1, 3, 4 and 5, mounted above and 

adapted for axial reciprocating movement relative to the 
die 26 is a power actuated ram indicated generally a 43. 
The ram is mounted in a suitable supporting frame indi 
cated at 44. The lower end of the ram 43 is provided 
with an annular recess 46 therein whereby the lower end 
of the ram comprises an outer cylindrical member 47 
and a centrally disposed member 48. Telescoping with 
in the outer cylindrical member 47 is a sleeve like mem 
ber 49 having an enlarged diameter portion 5 adjacent 
the upper end thereof which is in siding engagement with 
the inner Surface of the cylindrical member 47, as shown 
in Figs. 1 and 3. Secured to the lower end of the cylin 
drical member 47 by means of machine bolts 52 is an an 
nular stop member 53 which extends inwardly of the 
cylindrical member 47 in position to engage the enlarged 
diameter portion 51 of the sleeve member 49. The an 
nular stop member 53 thus limits movement of the sleeve 
member 49 outwardly of the cylindrical member 47. The 
lower end of the sleeve member 49, as viewed in Figs. 1 
and 3, extends inwardly to provide an inwardly extending 
annular shoulder 54 which serves as a stop for a coil 
Spring 56. As shown in Fig. 1, the lower end of the 
Spring 56 engages the shoulder 54 and the other end 
thereof engages the upper or inner end of the annular 
recess 46. The sleeve member 49 is thus urged down 
Wardly and outwardly of the annular recess 46 by the 
Spring 56. The lower end of the sleeve member 49 is 
provided with an outwardly projecting annular member 
57 which is preferably of a dove-tail shape, as viewed in 
transverse cross-section. 
Mounted on the die holder 46 by means of bolts 58 is 

an annular member 59. As shown in Figs. 1 and 3, the 
Separable sections of the die 26 provided with a down 
Wardly and outwardly sloping upper surface 61. The 
inner Surface of the annular member 59 is provided 
with a downwardly and outwardly sloping surface 62 
which corresponds generally to the outwardly and down 
wardly sloping Surface 61 on the die 26, whereby outward 
or upward movement of the die 26 is limited, as shown in 
Fig. 3. The upper end of the outwardly and downwardly 
sloping surface 61 of the die 26 terminates in a reduced 
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diameter portion 63 which extends substantially parallel 
to the axially extending opening 31. - 

Mounted on the annular member 59 are angularly 
spaced pairs of upstanding brackets 64. Pivotally mount 
ed between each pair of upstanding brackets 64 by means 
of Suitable pivot pins 66 are dog-members 67. Each dog 
member 67 extends inwardly and has a downwardly and 
outwardly sloping surface 68 thereon which corresponds 
generally to the downwardly and outwardly sloping sur 
face 6 of the die 26. That is to say, when the dog-mem 
bers 67 are rotated in a direction for the downwardly 
and outwardiy sloping surface to force the die 26 down 
Wardly into the recess 24, the downwardly and outwardly 
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sloping surface 68 engages the adjacent downwardly and 
outwardly sloping surface 6i, as shown in Fig. 1. Each 
dog member 67 is provided with a notch 69 on the 
inier surface thereof in position to receive the outwardly 
projecting annular member 57. The notch 69 is provided 
With a lower contact surface 7; and an upper contact 
Surface 72 whereby the outwardly projecting annular 
member 57 engages the lower surface 71 as it moves 
downwardly and engages the upper surface 72 as it moves 
upwardly. 
The lower end of the centrally disposed member 48 is 

provided with an internally threaded opening 73 for 
receiving an externally threaded member 74 which in 
turn is connected to a depending member 76 having a 
centrally disposed opening 77 therein. The opening 77 
extends axially of the centrally disposed member 48 and 
substantially parallel to the axially extending opening 31 
in the die 26. 
Mounted for sliding movement within the opening 77 

is the upper end of a material forming member 78. The 
upper end of the member 78 is enlarged in diameter to 
provide an annular shoulder 79 which is adapted to en 
gage a stop member 8, as shown in Fig. 3. A suitable 
vent opening 80 is provided in the depending member 76 
in communication with the opening 77, as shown in Figs. 
1 and 3. The opening 77 in the depending member 76 
is enlarged in diameter adjacent the lower end thereof 
and is provided with internal threads 82 for receiving ex 
ternal threads 83 provided on the stop member 81. The 
Stop member 81 may be provided with suitable recesses 
84 for receiving a tool whereby the stop member 81 is 
noved into threaded engagement with the threads 82. 
It will thus be seen that the head or upper end of the 
material forming member 78 is adapted for limited axial 
movement within the opening 77. The lower end of 
the material forming member 78 may be provided with a 
Suitable forming tool, such as a reduced lower end 86. 

While have shown the forming members 4a and 86 
as being in the form of reduced diameter portions ad 
jacent the ends of the material forming members 32 and 
78, respectively, it will be apparent that forming members 
having other sizes and shapes may be employed. Also, 
While I show the die 26 as having an axially extending 
opening therein for receiving the work blank 42, it will 
be apparent that other shapes may be employed. In view 
of the fact that the separable sections of the die 26 move 
outwardly upon release of the dog-members 67, it will be 
apparent that the die could have recesses or undercut 
portions therein whereby the formed material would have 
enlarged diameter areas thereon. That is, the material 
thus formed could be easily removed from the die due 
to the fact that the separable sections of the die move 
outwardly away from each other after the material is 
formed therein. 
To strip the finished product after the material has 

been pressed into the desired shape, I provide stripper 
means now to be described. Mounted on the frame 44 
adjacent opposite sides of the ram 43 are depending 
brackets 88 and 89. Pivotally connected to the brackets 
88 and 89 by means of pivot pins 91 and 92, respec 
tively, are downwardly and inwardly extending stripper 
elements 93 and 94, respectively. The lower ends of the 
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stripper elements 93 and 94 are relatively sharp as at 
96 and 97, respectively, whereby they are adapted to 
engage the finished product indicated at 98 and strip 
the same from the forming member 86, as shown in 
Fig. 4. The stripper elements 93 and 94 are urged in 
wardly toward each other by suitable tension springs 99 
and 101 which are connected to suitable transverse arms 
102 and 103, respectively. 
From the foregoing description, the operation of my 

(mproved forming press will be readily understood. With 
the apparatus in the position shown in Fig. 3, the work 
blank 42 is placed within the axially extending opening 
31 in the die 26. The work blank 42 is of a precise 
weight which is equal to the weight of the finished product 
to be formed. With the dog-members 67 released, the 
springs 29 urge the separable sections 26a, 26b and 26c 
outwardly away from each other thus causing the die 26 
to be in an elevated position in the recess 24. The 
forming member 41 on the stationary material forming 
member 32 engages the lower end of the work blank 
42, as shown in Fig. 3. The ram 43 is then lowered 
causing the sleeve 49 to engage the stripper members 
93 and 94 and urge them outwardly away from each other 
whereby the material forming member 78 passes freely 
therebetween. 
As the ram 43 moves downwardly, the dove-tail pro 

jection 57 on the sleeve member 49 engages the lower 
surfaces 71 of the notches 69 on the dog-members thus 
causing the dog members to move into engagement with 
the downwardly and outwardly sloping surface 61 on 
the die 26, as shown in Fig. 1. As the ram 43 con 
tinues to move downward, the spring 56 is compressed 
whereby the dog-members 67. are held in firm contact 
with the die. The upper end of the material forming 
member 78 is then engaged by the upper or inner end 
of the opening 77 thus limiting movement of the mate 
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rial forming member 78 relative to the ram. Continued 
downward movement of the ram causes the die holder 
16 and all of the apparatus associated therewith to move 
downwardly until the shoulder 19 engages the upper 
end of the stationary member 14, thus compressing the 
coil springs 21. The force exerted by the coil springs 
21 is substantially stronger than the force exerted by the 
coil spring 56 whereby the die holder 16 is held in 
raised position until the dog members 67 are moved into 
position to lock the die 26 in its assembled position with 
in the recess 24, as shown in Fig. 1. Also, the coil 
springs 21 absorb the initial shock encountered when 
the shoulder 19 engages the upper end of the member 
14. Further movement of the ram 43 causes the form 
ing members 86 and 41 to move into opposite ends of 
the work blank 42, thus causing the material forming 
the work blank to flow in opposite directions to fill 
the space surrounding the forming members 41 and 86, 
as shown in Fig. 1. 

In the apparatus shown, the ends of the forming mem 
bers 41 and 86 do not contact each other, thus pro 
viding recesses 104 and 106 at opposite ends of the fin 
ished article 98 which are separated by a partition 167, 
as shown in Fig. 7. However, as pointed out herein 
above, the forming members and the die may be of various 
shapes and sizes. 

After the article 98 is formed, as shown in Fig. 1, 
the ram 43 is raised whereupon the coil springs 21 being 
stronger than the coil springs. 56 urge the die holder 
16 and the apparatus associated therewith upwardly 
whereupon the finished article 98 is stripped from the 
reduced diameter forming member 41 at the upper end of 
the material forming member 32. Upward movement 
of the die holder 16 is limited by the stop pins 23. 
Continued upward movement of the ram 43 causes the 
shoulder 79 on the material forming member 78 to en 
gage the stop member 81, thus causing the reduced diam 
eter forming member 86 to be partially stripped from 
the finished article 98. With the finished article 98 
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6 
stripped from the forming member 41 and partially 
stripped from the forming member 86, the annular flange 
51 on the sleeve member 49 engages the annular stop 
member 53. Continued upward movement of the ram 
43 causes the dove-tail projection 57 to engage the upper 
surface 72 of the notch 69 whereupon the dog-members 
67 are moved out of engagement with the outwardly 
and downwardly sloping surface 61 on the die 26. 
Upon release of the dog-members 67, the springs 29 

urge the separable sections of the die away from each 
other, whereupon the die moves outwardly and upwardly 
within the recess 24 to release the article 98. As the 
ram 43 continues to move upwardly, the sleeve member 
49 moves out of engagement with the stripper elements 
93 and 94, thus permitting the same to be drawn in 
wardly toward each other by the springs 99 and 101, 
whereupon the sharp ends 96 and 97 of the stripper 
elements engage the finished article to strip the same 
from the forming member 86, as shown in Fig. 4. 

It will be noted that the distance of travel of the stop 
member 81 relative to the shoulder 79 on the material 
forming member 78 is less than the distance of travel 
between the annular stop members 53 and the annular 
flange 51 on the sleeve member 49, whereby the shoul 
der 79 engages the stop member 81 to partially strip 
the finished article 98 from the forming member 86 
prior to contact of the annular flange 51 with the stop 
member 53 to release the dog-members 67. 
From the foregoing it will be seen that I have devised 

an improved forming press which is adapted to produce 
articles of various sizes and shapes. By providing a 
floating die member having separable sections which move 
outwardly away from each other after the article is 
formed therein, the article thus formed may have pro 
jections thereon or any suitable shape so long as the 
die sections move outwardly a sufficient distance to re 
lease the finished article formed in the die. By provid 
ing material forming members which engage opposite 
ends of a work blank, the material flows in both direc 
tions, thus reducing to a minimum the distance that 
the material has to flow. Furthermore, by providing a 
forming press in which the work blank is of a precise 
weight equal the weight of the finished article, there is no 
waste material and the expensive cost of finishing and 
trimming is eliminated. 
While I have shown my invention in but one form 

it will be obvious to those skilled in the art that it is 
not so limited, but is susceptible of various changes and 
modifications without departing from the spirit thereof, 
and I desire, therefore, that only such limitations shall 
be placed thereupon as are specifically set forth in the 
appended claims. 
What I claim is: 
1. A die assembly for a forming press comprising a 

separable die for receiving a work piece and having a 
generally downwardly tapered outer surface, a die holder 
having a downwardly tapered recess therein for re 
ceiving said die and corresponding generally to said 
outer surface of said die, at least one material forming 
member disposed for axial movement in forming the 
work piece in said die, means urging the separable por 
tions of said die outwardly away from each other whereby 
the die is urged upwardly and outwardly within said 
recess, dogs mounted for pivotal movement on said die 
holder in position to engage said separable die, and means 
operatively connected to said material forming member 
and disposed to move said dogs into engagement with 
said die upon movement of said material forming mem 
ber toward said work piece prior to forming said work 
piece and to move said dogs out of engagement with 
said die upon movement of said material forming mem 
ber away from said work piece whereby the die is posi 
tioned and held within said recess prior to and while 
the work piece is being formed and is released after the 
workpiece is formed. 
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2. A die assembly for a forming press as defined in 

claim 1 in which the means operatively connected to 
the material forming member comprises an outwardly 
extending projection adapted for vertical movement rela 
tive to said dogs, there being notches in said dogs in po 
sition to be engaged by said outwardly extending mem 
ber, said outwardly extending member being adapted to 
move said dogs into engagement with the die upon move 
ment of said outwardly extending member toward the 
work piece and to move said dogs out of engagement 
with said die upon movement of said outwardly extend 
ing member away from the workpiece. 

3. A die assembly for a forming press comprising a 
Separable die for receiving a work piece and having a 
generally downwardly tapered outer surface, there being 
an axially extending opening through said die for receiv 
ing the work piece, a die holder having a downwardly 
tapered recess therein for receiving said die and cor 
responding generally to said outer surface of said die, 
a stationary material forming member extending in 
Wardly of one end of said opening, a support member 
adjacent said stationary material forming member adapted 
to Support Said die holder, resilient means urging said 
die holder away from said support member, a movable 
material forming member disposed to enter the other 
end of Said opening and adapted for axial movement 
relative thereto whereby said die holder is urged into en 
gagement with said support member and the work piece 
is formed in the die, means urging the separable por 
tions of said die outwardly away from each other whereby 
the die is urged upwardly and outwardly within said re 
cess, at least one actuating member disposed to engage 
said separable die when moved in one direction to move 
said separable die downwardly and inwardly within said 
receSS and to move away from said die upon movement 
in the opposite direction, and resilient means operatively 
connected to said material forming member and dis 
posed to move said actuating member into engagement 
with said die upon movement of said material forming 
member toward said work piece prior to forming said 
Work piece and to move said actuating member out of 
engagement with said die upon movement of said ma 
terial forming member away from said work piece, 
whereby the die is moved downwardly and inwardly and 
held within said recess prior to and while the work 
piece is being formed and is released for upward and 
outward movement after the work piece is formed. 

4. A die assembly for a forming press comprising a 
separable die for receiving a work piece and having a 
generally downwardly tapered outer surface, there being 
an axially extending opening through said die for re 
ceiving the work piece, a die holder having a down 
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8 
wardly tapered recess therein for receiving said die and 
corresponding generally to said outer surface of said 
die, a stationary material forming member extending in 
wardly of one end of said opening in the die, a mov 
able material forming member disposed to enter the 
other end of said opening and adapted for axial move 
ment relative thereto, resilient means urging the die 
holder toward said movable material forming member, 
a stationary support member in position to engage said 
die holder and limit axial movement thereof relative to 
said stationary material forming member whereby the 
work piece is formed in the die upon axial movement of 
the movable material forming member, means urg 
ing the separable portions of said die outwardly away 
from each other, whereby the die is urged upwardly 
and outwardly within said recess, at least one actuating 
member disposed to engage said separable die when 
moved in one direction to move said separable die down 
wardly and inwardly within said recess and to move 
away from said die upon movement in the opposite 
direction, and means operatively connected to said ma 
terial forming member and disposed to move said actuat 
ing member into engagement with said die upon move 
ment of said material forming member toward said work 
piece prior to forming said work piece and to move 
said actuating member out of engagement with said die 
upon movement of said material forming member away 
from said work piece, whereby the die is moved down 
wardly and inwardly and held within said recess prior 
to and while the work piece is being formed and is re 
leased for upward and outward movement after the 
work piece is formed. 
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