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This invention relates generally to presses for com 
pacting powdered material into various shapes such as 
bushings, sleeves and other shaped articles. 
Many types of presses have been proposed and used 

for compacting such articles but they have been deficient 
in many structural and functional aspects. By way 
of example, such presses have employed expensive or 
cumbersome constructions, or, true alignment between 
the top and bottom punches and the die could not be. 
effectively obtained in manufacture and maintained in 
operation. 

It is an object of our invention to provide an improved 
compacting press that provides an improved functional 
relation of parts whereby a high degree of alignment of 
the punches and die may be readily obtained during 
manufacture and effectively maintained during opera 
tion. 
A further object is to provide an improved compacting 

press in which our functionally related elements are 
relatively simple and economical in construction and 
maintenance, together with having various parts easily 
and readily assembled or removed, or conveniently acces 
sible for inspection and repair, while at the same time 
obtaining accuracy of alignment, flexibility of operation 
and rigidity and stability of the press structure. 

Other objects and advantages will be more apparent 
to those skilled in the art from the following description 
of the accompanying drawings in which: 

Fig. 1 is a vertical section looking toward one side of 
the press just inside of a frame plate and taken substan 
tially on the line 1-1 of Fig. 2; 

Fig. 2 is a vertical section taken substantially on the 
line 2-2 of Fig. 1; 

Fig. 3 is a side elevation of a portion of the press 
viewed from the side opposite to that of Fig. 1; 

Fig. 4 is a horizontal section taken substantially on 
the line 4-4 of Figs. 2 and 3; and 

Fig. 5 is a perspective of the upper punch frame. 
Fig. 6 is a horizontal section taken on the line 6-6 

of Fig. 1; and 
Fig. 7 is a vertical sectional view of the continuation 

of the lower end of the press. 
Our improved press includes a frame comprising two 

plate metal sides 1 and 2 extending upwardly for the 
full height of the press from a base plate 3 and cross 
connected by a transverse vertical plate 4 placed sub 
stantially midway between the front and rear of the 
press and by a rear transverse plate 5 extending prefer 
ably for only a partial height of the press. These vari 
ous members are welded together at their lines of 
juncture. 

Mounted in the upper portion of the frame is a top 
punch assembly generally indicated at 6 constituting an 
integrated frame and punch unit which may be inserted 
within the main frame. This unit includes top and 
bottom horizontal plates 7 and 8 connected together by 
a vertical plate 9. The horizontal plates 7 and 8 are 
slightly less than the width between the main frame side 
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plates 1 and 2 and extend inwardly short of the inter 
mediate transverse plate 4 while the vertical plate 9, 
as shown in Fig. 6, overlaps the edges of the side plates 
1 and 2, preferably at the front thereof, and is secured 
thereto by a series of cap screws 10. Bolting strips 11 
are suitably welded to the inside of the frame side plates 
to receive the cap screws 10. The upper and lower plates 
7 and 8 are also connected by vertical reinforcing plates 
12 and 13 all welded together. Mounted within the 
frame of unit 6 is an upper punch 14 having upper and 
lower vertical guides one of which is a bearing 15 in 
plate 8. This punch has a reduced extension 16 extend 
ing to the top of the press and a sleeve 17 is rotatably 
journalled on this reduced extension and held in an 
axial position thereon against the extension shoulder by 
a keeper ring 18. The sleeve 17 is adjustably threadedly 
connected to a piston 19 of a floating upper punch head, 
generally indicated at 20, preferably of the hydraulic 
fluid pressure type. A cylinder 21 of this head has pivotal 
connections with links 22 and levers 23 of a punch actu 
ating mechanism to be described later but not constitut 
ing a part of our present invention. The upper guide of 
the punch is formed by extending the reduced punch 
extension 16 upwardly through a tailrod 24 of piston. 19, 
to be guided at 25 in the top plate 7 of the integrated 
unit 6. 
A floating die structure, generally indicated at 28, 

comprises a die housing 29 welded or otherwise formed 
as a part of vertical spacing plates 30 and 31 whose 
lower ends are connected to a horizontal lateral-support 
plate 32 as by bolts 33. To support this die unit for 
vertical floating action, there is secured to each of the 
outer sides of the main frame side plates 1 and 2 pairs of 
stationary guide brackets 34 and 35. Guide rods 36 and 
37 are secured at their upper ends to brackets 38 and 39 
extending laterally from and secured to the die housing 
29 by suitable cap screws 40. The guide rods also ex 
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tend through and are closely fitted in plate 32, prefer 
ably by being press-fitted therein, and are slidably guided 
in the upper and lower brackets 34 and 35. 
A bottom punch or ejector rod 43 has adjustable 

threaded connection with a rotatable bushing 44 jour 
nalled in a suitable collar 45 which has pivotal connec 
tion with a lever 46 to be reciprocated by the operating 
mechanism to be described later. This bottom punch is 
supported, similar to that of the upper punch, by upper 
and lower guide bearings. The lower end of the ejector 
rod 43 is slidably guided in a guide housing 47 which in 
turn rests upon and is secured by cap screws 48 to a 
flat surface of base plate 3. The upper end of the ejector 
rod is guided by a bearing 50 which is supported upon 
and secured by bolts 52 to a flat surface of an intermedi 
ate crossplate 51 welded or otherwise secured to the two 
frame side plates 1 and 2. 
A core rod 54 is connected at its lower end to a piston 

55 whose cylinder 56 has constant fluid pressure supplied 
to its upper end. This cylinder is an integral part of a 
lower and larger piston 57 whose cylinder 58 has con 
stant fluid pressure supplied to its lower end thereby 
biasing the upper cylinder 56 to its uppermost position 
and the core rod piston to its lowermost position of 
cylinder 58, as shown in Fig. 7. Fluid pressure may be 
admitted to the top of piston 57 to move the same down 
wardly when required. 
The mechanical actuation of the upper and lower 

punches will be described only briefly as it does not 
constitute a part of the present invention. A crank shaft 
60 has an eccentric for reciprocating a connecting rod 
61 which is connected to the upper levers 23. A cam 62 
on the crank shaft actuates the upper end of a link 63 
whose lower end has a roller guided in an arcuate groove 
64. The upper end of the link 63 is laterally guided by 
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a link 65 whose outer end has a fixed pivot while the 
lower end of link 63 is connected by a link 66 to one 
end of the lever 46. The groove 64 is formed in an 
angularly adjustable member 67 whose pivotal axis is so 
positioned that it coincides with that of the roiler when 
the upper, end of link, 63 is at the lowest point of cam 
62. When the arcuate groove 64 is in a substantially 
vertical position the link 63 will transmit maximum 
movement to lever 46 and when the groove 64 is in a 
partial transverse position no movement will be trans 
mitted to lever 46 by reason of the curved character of 
the groove. Intermediate positions will give correspond 
ing degrees of lower punch movement. A suitable Worm 
sector 68 and adjustable worm 69 provide for angular 
adjustment of the groove 64 to any position in which it 
is desired to be held. The crank shaft is suitably motor 
driven. . - . . 

In accordance with the principles embodied in our in 
vention, it is seen that we are able to provide a press 
frame structure whose construction is relatively simple 
yet highly rugged, and that we can very readily and 
easily assemble the upper punch head 23 with the upper 
punch unit frame, Fig. 3, and then place this unit between 
the two side plates of the main frame and secure it 
thereto by attaching the supporting plate to the edges of 
the main frame. - 
Our improved construction also permits accurate align 

ment of the upper and lower punches with the die struc 
ture 28 by employing the principle of freely supporting 
the die housing 29 upon horizontal support plate 32, Fig. 
2, and the guide bearings 47 and 58 on their support 
plates 3 and 51, all before their respective holding screws 
33, 52 and 48 are tapped and threaded into position. To . 
secure the desired alignment during manufacture, an 
aligning rod (not shown) is then dropped down through 
the successive guide bearings and die holder to the bot 
tom of the press thereby automatically aligning the vari 
ous elements which, because of their unsecured Sup 
ported relation, can shift laterally as is necessary for 
them to move into alignment. Thereupon the bolt holes 
for the various boits 43, 52 and 33 are drilled, tapped 
and bolted to secure all of the component elements in 
their aligned position. If desired, dowel holes may be 
drilled in the adjacent parts and dowel pins inserted after 
which the bolt holes would be drilled and tapped. Simi 
larly, to get proper lateral positioning of the guide rods 
36 and 37 the bolts 49 of brackets 38 and 39 will have 
their holes drilled and tapped after proper positioning of 
the guide rods. If necessary to be used in the alignment, 
shims may be placed beneath the bases of the guide 
blocks 35 and 38 and also shims may be placed between 
the edge of the side frames 1 and 2 and the front plate 
9. The holes for bolts 10 are then drilled and tapped 
to hold the alignment. 
The floating die 28 is normally biased upwardly by air 

cylinders and pistons 7G whose piston rod is secured at 
7 to the die plates 38 and 39. These cylinders are 
offset from each other as are also the guide rods 36 and 
37 as is shown in the sectional view of Fig. 4. Constant 
air pressure is admitted to the lower ends of the cylinders 
70. The lower punch 43 may be provided with a trans 
verse opening 72 through which a stationary bridge mem 
ber 73 extends to be mounted upon plate 32 for the pur 
pose of Supporting a core rod. 
The position of the upper punch may be adjusted by 

rotation of the threaded sleeve 17 and similarly the axial 
position of the lower punch 4,3 m av be adiusted by rota 
tion of the threaded sleeve 44. These adjustments allow 
any desired axial position of the top and bottom punches 
without in any way affecting their lengths of stroke. 

in the initial operation of the press, the lower punch 
and core rod are in their uppermost or ejection postion 
which is fush with the top of the die. The feeder (not 
shown) covers the die completely whereupon the core 
red and bottom pinch are both retracted simultaneously 
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4 . 
by admitting air pressure to the top side of piston 57 and 
exhausting pressure from the lower side thereof. While 
the feeder remains over the die the core rod is moved 
back to its normal top position. During this time the 
lower punch remains in its bottom position because it 
is mechanically controlled by the cam 62. The top 
punch is actuated by the eccentric operated connecting 
rod 6 which moves lever 23. As the punch enters the 
die, material is compacted starting in the top of the die. 
The compression of this material causes friction to build 
up between the material and the inside of the die as well 
as the outside diameter of the core rod. Both the die 
and core rod are free to float downwardly against con 
stant air pressure in cylinders 70 and 58. After the 
material is fully compacted, the top punch moves up and 
the bottom punch starts to eject the article from the die. 
The friction that was caused by the compacting on the 
outside diameter of the core rod still exists as the bottom 
punch pushes the part out of the die. This friction 
carries the core rod out with the article against the con 
stant pressure in the upper end of cylinder 56. As the 
article clears the die it expands releasing the friction on 
the outside diameter of the core rod allowing the rod to 
return to its normal top position. 
Where reference is made to the core rod and lower 

punch being in their top position during filling, it will be 
understood that there are times when this top position 
may be short of the top surface of the die. 
From the foregoing disclosure it is seen that we have 

provided a relatively simple and yet highly sturdy and 
compact arrangement for insuring that the upper and 
lower punches and die may be aligned with a high degree 
of accuracy during assembly of the press. It is alo seen 
that this functional relationship for aligning purposes 
is accomplished by the provision of components such as 
the upper punch frame assembly that may be readily 
inserted in the main press frame. This sub-assembly has 
the additional feature of permitting two spaced points of 
guidance for the upper punch and, similarly, spaced 
guides are also provided for the lower punch, all of which 
has many cooperative advantages in conjunction with 

The floating die 
is effectively guided by rods which are placed on the 
outside of the press thereby insuring maximum lateral 
and axial stability because of relatively large moment 
arms involved and of the vertically spaced bearings. 
This laterally extending, externally disposed, guiding ar 
rangement also provides a press frame of relatively nar 
row width and consequently requires a relatively small 
floor space. - 

It will, of course, be understood that various changes 
in details of construction and arrangement of parts may 
be made by those skilled in the art without- departing 
from the spirit of the invention as set forth in the ap 
pended claims. 
We cairn: 
. A compacting press comprising, in combination, a 

frame having vertically extending sides and transverse 
members secured thereto to form an integral main frame, 
the upper ends of the sides having portions projecting for 
wardly from the lower ends and terminating in vertical 
front edges; an upper punch assembly unit having a front 
piate and rearwardly extending horizontal plates formed 
as an integral sub-frame, upper and lower punch guide 
bearings supported by said rearwardly extending horizon 
tal plates, a punch mounted in said guide bearings and a 
punch actuating unit mounted on said punch between 
said bearings; and means for rigidly securing said unit 
frame to the forwardly projecting portion of the sides of 
the main frame so that the front plate is adjacent to said 
vertical edges. 

2. The combination set forth in claim 1 further char 
acterized in that the front plate of the sub-frame is sub 
stantially the width of the main frame and is rigidly Se 
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cured to said front edges of the forwardly projecting por 
tions of the main frame. 

3. The combination set forth in claim 1 further char 
acterized in that the horizontal plates of the sub-frame 
are of less width than the distance between the inner 
sides of the main frame and the front plate of the sub 
frame is substantially the width of the main frame, and 
means for removably rigidly securing the front plate of 
the sub-frame to the front edges of the main frame 
whereby the sub-frame may be adjusted inwardly or out 
wardly by shims placed between the front plate and the 
edges of the main frame. 

4. The combination set forth in claim 1 further char 
acterized in that the horizontal plates of the unit frame 
are of less width than the distance between the inner 
sides of the main frame and the front plate is substan 
tially the width of the main frame, means for removably 
securing the front plate to the front edges of the for 
wardly projecting portions of the frame whereby the 
unit frame may be adjustei inwardly or outwardly by 
shims placed between the front plate and the edges of 
the main frame, and means whereby the upper and lower 
bearings on the horizontal plates may be laterally shifted 
so that the bearings may be vertically aligned with each 
other prior to securing the bearings in position on the 
horizontal plates. 

5. A compacting press comprising, in combination, a 
frame having vertical sides with lateral openings therein, 
an upper punch unit supported by the upper end of said 
frame, a lower punch unit supported in the lower part 
of said frame, a floating die unit disposed between said 
upper and lower punches and provided with vertically 
spaced upper and lower arms extending laterally through 
said openings in the main frame, external brackets sup 
ported on the outside of said frame, and vertical guide 
rods extending between said lateral arms and brackets 
to guide the die, whereby the frame is of relatively small 
width and the guide rods and externally located brackets 
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provide a relatively large guiding moment arm for the 
die, said die having a die housing vertically supported 
upon the lower lateral arms and laterally shiftable there 
on to bring the die housing into alignment with the upper 
and lower punches whereupon the die housing and lower 
lateral arms may be secured together to maintain the 
alignment. 

6. A compacting press comprising, in combination, a 
frame having vertical sides with lateral openings therein, 
an upper punch unit supported by the upper end of said 
frame, a lower punch unit supported in the lower part 
of said frame, a floating die unit disposed between said 
upper and lower punches and provided with vertically 
spaced upper and lower arms extending laterally through 
said openings in the main frame, external brackets Sup 
ported on the outside of said frame, and vertical guide 
rods extending between said lateral arms and brackets 
to guide the die, whereby the frame is of relatively small 
width and the guide rods and externally located brackets 
provide a relatively large guiding moment arm for the 
die, said die having a housing vertically supported upon 
the lower one of said lateral arms and laterally shiftable 
thereon to bring the die into alignment with the upper 
and lower punches whereupon the die housing and lower 
lateral arms may be secured together to maintain the 
alignment, and the upper lateral arms being provided 
with vertical flanges supported against a vertical surface 
of the die housing whereby the aligned position of the 
die may be effected by provision of shims between the 
two vertical surfaces of the arms and die. 
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