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Patented Oct. 3, 1950 2,524,057 

UNITED STATES PATENT OFFICE 
2,524,057 

PRECISION FORMING OF METAL 

Thoger G. Jungersen and Thoger G. Jungersen, 
Jr., Summit, N.J. 

Application July 18, 1946, Serial No. 684,450 
(C. 219-3) 3 Claims. 

This invention relates to the precision forming 
of metal and more particularly to the precision 
forming of metal while it is in a hot plastic state 
and in a non-oxidizing atmosphere under the in 
fluence of pressure. 

Prior to the instant invention relatively crude 
metal forming has been accomplished by machine 
forging, but forgings produced by prior processes 
have required considerable machining and finish 
1llg. 

It is an object of the instant invention to teach 
a novel process of precision metal forming. 

It is another cbject of the invention to provide 
a novel apparatus for the forming of metal With 
precision. 
Other objects and the nature and advantages 

of the instant invention will be apparent from the 
following description taken in conjunction with 
the accompanying drawings, wherein: 

Figure 1 is a fragmentary vertical sectional view 
with parts shown in elevation of an apparatus 
in accordance With the invention. 

Fig. 2 is a view similar to Fig. 1 showing rela 
tive positions of parts of the apparatus during 
various stages of operation thereof. 

Fig. 3 is a view similar to Figs. 1 and 2 taken 
along line 3-3 of Fig. 2 and looking in the direc 
tion of the arrows, portions of the apparatus be 
ing in different operating positions from that 
shown in Fig. 2. - 

Referring to the drawings, a pellet of metal O 
is introduced into the ceramic loading tube f 
through the hatch 2 and comes to rest against 
the stop 3 which protrudes upwardly through the 
hole 4 formed in the underside of the ceramic 
tube . In this position the pellet f is raised to 
a temperature sufficiently high to cause it to be 
come plastic by the induction heating coils f5. 
When this temperature has been induced into the 
pellet 0, the stop 3 is caused to move down 
wardly by engagement of the bottom corner 6 
of the plunger P with the roller 7 on the lever 8 
which is normally held in a horizontal position 
by the tension Spring 9, the Stop element 3 being 
connected to the lever 8 by the U-shaped link 20. 
With the stop element 3 in its depressed position, 
the hot plastic pellet fi C then falls into the die 
cavity 2 as shown in Figure 2. 
Within the die cavity 2 is the die section 22 

which cooperates with a die section 23 in the bot 
tom of the plunger P to form an accurate die 
corresponding to the shape of the finished metal 
piece desired. 
The base element 24 is incorporated into the 

frame of the machine and the rod 25 is adapted 
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to slide therethrough; the element 26 is secured 
to the rod 25 and has portion 27 adapted to con 
tact the head of the adjustment Screw 28 which 
is Secured to the element 29 which in turn is fixed 
to the valve stem 30 which in turn is secured to 
the ball valve 3 so that when the valve 3 is 
unseated from the Valve seat 32 the Space Within 
the bell jar 33 is communicated to the atmosphere 
through the passageway 34. The compression 
spring 35 holds the valve 3 in its closed position 
When the head of the adjustment screw 28 is not 
in engagement with the portion 27 of the fixed 
element 26. 
The base element 24 is also provided with a 

passageway 36 leading from the Space beneath 
the bell jar 33 to the conduit 37 which is con 
nected to a vacuum pump, not shown. 
The rod 38 is connected at its bottom 39 to the 

plunger P and the upper portion thereof is ar 
ranged in Sealed relation with the opening 40 
through the top of the bell jar 33 and is further 
arranged so as to be capable of sliding through 
the opening 4 while the seal therethrough is 
maintained by the packing 4 and the packing 
nut 42. Above the bottom 39 of the rod 38 is the 
annular projection 43 which is adapted to engage 
the under Side 44 of the top of the bell jar 33 when 
the rod 38 is in fully raised position. 

In the operation of the device described above, 
With the rod 38 in its uppermost position as 
shown in Fig. 3 and with the bell jar 33 in raised 
position, the operator has access to the mold 
cavity between the mold section 22 and the mold 
Section 23 for the removal of any already formed 
metal piece. A pellet 0 may then be inserted 
through the hatch f2 in the ceramic tube f l and 
it will come to rest against the stop element 3. 
The operator then causes the lowering of the 
rod 38 until it takes the position shown in 
dotted lines in Fig. 2 and in this position the 
bottom 45 is in sealing relation with the annular 
gasket 46 arranged on the top 47 of the ele 
ment 24. Movement of the rod 38 to this posi 
tion automatically cuts in the vacuum pump 
and when a sufficient vacuum has been produced 
beneath the bell jar 33, a vacuum responsive 
Switch S associated with the Suction line 37 
closes the circuit to the induction coil 3 and 
when the pellet fo has been heated to a Sufi 
ciently high temperature to cause it to become 
plastic which, for a given size pellet of a given 
material, requires a predetermined fixed time, 
a timing element T then permits the rod 38 to 
be further lowered until it takes the position 
shown in broken lines in Fig. 2 whereupon the 
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corner 6 of the plunger P will engage the roller 
17 and depress the stop element 3 to permit 
the pellet 0 in plastic state to fall into the 
cavity 2?. At this time the plunger is still mov 
ing downwardly and continues to move down 
wardly until it takes the position shown in Fig. 
1 and forms the pellet O into the finished metal 
piece 48. The rod 38 is then caused to rise and 
the rod 25 is caused to rise until element 26 
fixed to the rod 25 engages the adjusting screw 
28 and against the action of the spring 35 the 
valve 3 is opened permitting the atmosphere to 
enter the space beneath the bell jar 33. There 
upon the operator effects the continued raising 
of the rod 38 and the stop element 3 again 
enters through the opening f4 in the ceramic 
tube and takes the position shown in dotted 
lines in Fig. 1. Further movement of the rod 
38 in an upward direction then causes the bell 
jar 33 to raise as shown in Fig. 3 and the oper 
ator may remove from the raised die section 22 
the finished metal piece 48 which will have been 
precision formed. 

Instead of the Operator removing the finished 
metal piece 48 as described, conventional knock 
out pins may be provided. 

If desired, the atmosphere beneath the bell 
jar when it is in sealed relation with the top 
47 of the element 24 may be filled with a non 
oxidizing atmosphere Such as nitrogen gas 
through the line 37 after the atmosphere has 
been removed from beneath the bell jar 33 by 
the vacuum pump. 
Movement of the rod 38 may be hydraulically 

controlled and operated. With the utilization 
of the device in the process above described, the 
finished metal pieces will be accurate in dimen 
Sion and precision parts may be thus formed to 
close tolerances without the necessity of fur 
ther machining of Surfaces or removal of flash 
ings and gates or the like. The metals of which 
the final precision piece is to be made may be 
Selected from either the softer metals or harder 
metals such as the tougher steels. 

It will be obvious to those skilled in the art 
that various changes may be made without de 
parting from the Spirit of the invention and 
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4. 
therefore the invention is not limited to what 
is shown in the drawings and described in the 
Specification but only as indicated in the ap 
pended claims. 
What is claimed is: 
1. In an apparatus for precision forming metal 

pieces, means for holding a metal pellet of pre 
determined size while it is being heated, a die 
having a die cavity, means for creating a non 
Oxidizing ambient about said pellet while it 
is being held and in said die cavity, means 
for heating said metal pellet until it reaches a 
plastic state, means for causing the introduction 
of said metal pellet in a plastic state into said 
die cavity, means for squeezing said metal pellet 
into Said die cavity until it takes the shape of 
Said die cavity, Said last two means being inter 
Connected so that said pellet is introduced into 
the die cavity prior to the operation of said means 
for Squeezing said pellet. 

2. The Structure recited in claim 1, said means 
for Creating a non-oxidizing ambient including 
a vacuum pump and bell jar, Said holding means 
including a ceramic tube passing through in 
Sealed relation to said bell jar, said heating 
means including an induction heating coil. 

3. The structure recited in claim 1, and means 
responsive to the creation of said non-oxidizing 
ambient for rendering effective said heating 
??1?3IS. 

THOGER G. JUNGERSEN. 
THOGER G. JUNGERSEN, JR. 
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