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This invention relates to means for manufac 
turing articles of sintered metal. 

It is the principal object of the invention to 
provide means for forming such articles with 
extreme accuracy and uniformity. 
In the following description, apparatus for 

forming the outer rotor of a "Gerotor' pump is 
described, but it is desired to point out that 
the apparatus and method are applicable to the 
forming of articles of other shapes. 
Gerotor pumps comprise inner and Outer ro 

tors which rotate relatively to one another and 
to the pump casing. The size and shape of both 
rotors must be held Within extremely close toler 
ances during manufacture and considerable difi 
culty has been experienced in holding these 
tolerances in quantity production. 

0. 

I have found that satisfactory rotors can be . 
made in quantity at low cost by the following 
method; the finely divided material (which may 
be iron, brass or other suitable material) is first 
briquetted, then sintered, and then subjected 
to a rough sizing Operation. Then, the article 
is subjected to a finishing or 'coining' operation 
during Which it is formed With extreme accuracy 
with respect to size and concentricity. This last 
operation is a particularly important one and 
requires a die set which is extremely rigid. The 
die set disclosed and claimed herein permits 
rapid operation and Will hold the size and con 
centricity of the finished article to Within .0005 
inch. This is accomplished by my novel and 
improved arrangement Wherein certain interen 
gaging parts of the die are brought into engage 
ment in definite sequence. 
In the drawings accompanying the descrip 

tion: 
Fig. 1 illustrates the die set just as the ram 

is starting to push the work in the die, the up 
position of the ran being shown in broken 
lines. 

Fig. 2 illustrates the parts With the ram in 
down position. 

Fig. 3 is a sectional view along the line 3-3 
of Fig. 2. 

Fig. 4 is a plan view of the formed article. 
Fig. 5 is a sectional view along the line 5-5 

of Fig. 4. 
In the present instance, the workpiece consists 

of an Outer Gerotor element which is illustrated 
in Figs. 4 and 5. The element O is designed 
to run in mesh with an inner rotor having one 
less tooth and both rotors are adapted to be 
enclosed in a pump housing. In order to give 
the required pump efficiency, the upper and lower 
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Surfaces of the element i) must be flat and 
parallel, the outer periphery must be round alld 
concentric about the axis of the piece and the 
inner tooth Surface must be concentric . With 
the outer peripheral surface. 
The element 0 is first briquetted, then sin 

tered, then subjected to a rough sizing opera 
tion before being placed on the formed plug 
Which forms part of one of the die sections. 
The plug is shown in section in Fig. 3 and 
Comprises a central portion 2 having a shape 
identical With that of the inner rotor With which 
the finished Workpiece is designed to run, ald 
upper and lower reduced portions 3 and 4. 
The lower portion 4 is rigidly supported in a 
die adaptor 5 and is secured thereto by a bolt 
6. The head of the latter is seated in a re 

movable plug which carries the knockout pins 
A 8, the plug being secured to the adaptor by 
set screws 9. The upper reduced portion f3 is 
adapted to be received by a cylindrical hole 20 
formed in the punch adaptor 2 which carries 
the die punch 22. The punch 22 is remoVably 
fastened to the adaptor 2 by Screws 23. 
The punch adaptor 2 is carried by a ram 24, 

to Which it is removably secured by a ring 25, and 
the ram is adapted to be mounted in a suitable 
press or other machine (not shown). 

Fastened by Screws 26 to the die adaptor 5 
is a formed die member 27 and slidably disposed 
in the space between the member 27 and the 
formed portion of the plug is an insert 28 
which is shaped identically with the finished 
Workpiece. 
A knockout plate 29 rests on a knockout sleeve 

30, the latter being adapted for reciprocation in 
timed relation with the ram 24 as will be ex 
plained further On. 

All of the parts of the die set are made of 
relatively heavy section and the diameters a, b, 
c, d and e, as Well as the faces f and g, are 
formed With extreme accuracy. 
The “coining' operation takes place as follows: 
The Workpiece O is first placed over the plug 
3 Where it rests on the insert 28, the ram 24 be 

ing in the “up” position as shown in broken 
lines in Fig. 1. The plug f3 has a tapered por 
tion 3 which permits the work to be located an 
gularly. The insert 28 is held up by knockout 
pins 8 of which there are three, the pins in turn 
resting on the knockout plate 29. The knockout 
sleeve 30 is preferably actuated to its up position 
by a machine element (not shown) and held 
up by a spring when the element is retracted. 
When the press is tripped, the ram 24 descends 
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from its broken line position to the full line posi 
tion of Fig. 1 where the punch 22 engages, the 
work í 0 and presses it into the die 27. The posi 
tions of the parts at the bottom of the stroke 
of the ran are illustrated in Fig. 2. 

It Will be seen that as the ram descends, die 
27 and formed plug are held concentric in 
die adaptor 5 and at the instant the punch 22 
engages the work ), the diameter a of punch 
adaptor 2 i engages diameter b of die 27 and 
diameter c of punch adaptor 2h engages diam 
eter d of the plug f. Plug is thus held con 
centric With diameter e of the die during the 
pressing operation and concentricity of the fin 
ished part is assured. 
At the bottom of the stroke of the ran face f 

of the punch adaptor 2 engages face g of the 
die 27 and this a SSures Squareness Of the Upper 
and lower faces of the work with relation to the 
hole and the outer diameter thereof and also 
parallelism of the faces. 
The work is removed from the die by the 

knockout pins 8 which engage the insert 28 
and force the workpiece upWardly off the plug 
simultaneously with the upward movement of 
the ram. 

It will thus be seen that I have provided ap 
paratus for “coining” Small parts Which are re 
quired to be formed With extreme accuracy in 
large quantities. While the invention has been 
described in connection with the forming of 
parts from finely divided metal, it is obvious that 
it is also applicable to the forming of parts from 
Solid material. 
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I claim: 
1. In a die set for sizing preformed articles, a 

reciprocable ram; a punch carried by Said ram; 
a stationary die member; a formed plug; means 
for rigidly holding said plug and die member in 
Spaced relationship, the Space therebetween be 
ing adapted to receive a Workpiece; and means 
carried by said ram for engaging said plug upon 
descent of the ran thereby to hold said plug 
and punch in rigid relationship during closing 
of the die Set. 

2. In a die set for sizing preformed articles, a 
reciprocable ram; a punch carried by said ram; 
a formed plug; a stationary die member; means 
for rigidly mounting said plug and die member 
in Spaced relationship whereby the Space between 
them is adapted to receive a workpiece; means 
carried by Said ram for engaging said plug upon 
descent of the ram whereby concentricity be 
tween the plug and punch is maintained during 
the Working stroke. 

3. In a die set for sizing preformed articles, a 
reciprocable punch; a punch adaptor for carry 
ing said punch; a die member having an internal 
hole adapted to receive said punch and an ex 
ternal cylindrical portion adapted to be received 
by Said pUnch adaptor, Said die member and Said 
punch adaptor being provided with flat surface 
portions adapted for engagement at the end of 
the working stroke. 

WALTER, E. DABY. 

  


