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57 ABSTRACT 
A material forming apparatus using impulsive hydrau 
lic pressure includes a motive power section which 
comprises a cylinder having a hammer movable in the 
cylinder. The motive power section is connected to a 
hydraulic pressure developing section. The hydraulic 
pressure developing section includes a curved wall 
bounding a hydraulic chamber in which the impulsive 
hydraulic pressure is generated. The motive power in 
cludes a plunger movable in the motive power section 
and having a portion which extends into the hydraulic 
pressure developing section, and which has a curved 
end facing the curved wall. The hammer is impulsively 
movable in said motive power section in response to 
force applied against the plunger in order to displace 
it into the hydraulic pressure section for generating an 
impulsive hydraulic pressure. A working section com 
municated with the hydraulic pressure developing sec 
tion and comprises a mold for the material to be 
worked. 

4 Claims, 23 Drawing Figures 
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MATER ALFORMINGAPPARATUSUT LIZNG 
HYDRAULCPRESSURE 

This is a division of application Ser. No. 498,981, 
filled Oct. 20, 1965, now U.S. Pat. No. 3,575,025 

SUMMARY OF THE INVENTION 

This invention relates to material forming apparatus 
and more particularly to material forming apparatus 
utilizing hydraulic pressure generated by impulsive 
force of an air-operated hammer. 
An object of the invention is to provide means for ef 

fectively converting impulsive force of an air-operated 
hammer to hydraulic pressure for working materials. 
Other object of the invention is to provide novel seal 

ing means and water passing means of molds used for 
hydraulic forming and holding means for split molds. 
Other objects and features of the invention will be 

apparent in the following description and in the accom 
panying drawings and in which: 

FIG. 1 is a schematic longitudinal section view of an 
embodiment of the invention; 
FIG. 2 shows a part of the embodiment in FIG. 1, 

whereinforming process of material has been ended; 
FIG. 3 is a longitudinal section view of a part of a 

second embodiment, wherein the left half and the right 
half show a piston in different operating position 
respectively; 
FIGS. 4 and 5 illustrate a detailed portion in FIG.3; 
FIGS. 6 and 7 show a part of the motive power sec 

tion of the second embodiment for explaining its opera 
tion; 

FIG. 8 is a longitudinal section view of the hydraulic 
pressure developing section and the working section of 
a third embodiment; 
FIG.9 is a perspective view of the productformed by 

means of the apparatus shown in FIG.8; 
FIG. 10 is a longitudinal section view of the similar 

sections to that in FIG. 8 of a fourth embodiment; 
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FIG. 11 is a perspective view of the product formed 40 
by means of the apparatus shown in FIG. 10; 
FIG. 12 is a longitudinal section view of the working 

section of a fifth embodiment, wherein a novel sealing 
means are used; 
FIG. 13 shows the working section in FIG. 11, 

wherein hydraulic pressure in applied to the sealing 
means, 
FIGS. 14 and 15 show a modified sealing means in 

different conditions; 
FIG. 16 is a longitudinal section view of a sixth em 

bodiment using a split mold, wherein the upper half il 
lustrates the mold before forming while the lower half 
illustrates the mold after forming; 
FIG. 17 is a longitudinal section view of an inner 

mold part of the mold in FIG. 12; 
FIG. 18 is a side view thereof; 
FIG. 19 is a longitudinal section view of a seventh 

embodiment, wherein the upper half illustrates the 
mold before forming while the lower half illustrates 
that after forming; 
FIG.20 is a perspective view of an innermold part of 

the mould shown in FIG. 19; 
FIG. 21 is a longitudinal section view of a portion of 

said innermold part; 
FIGS. 22 and 23 show again the inner mould part in 

order to explain effect of hydraulic pressure thereupon. 
In FIG. 1, the material forming apparatus according to 
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2 
the invention consists roughly of a motive power sec 
tion A, a hydraulic pressure developing section Banda 
working section C. 
The motive power section A comprises a relative 

long cylinder block 1 and mold valve casing 2 con 
nected with an end thereof. 
A reciprocatory hammer 3 within the cylinder block 

1 is provided with an annular groove 4 on the periphery 
thereof. A hammer knock 5 passes loosely through the 
cylinder wall and is so biased by means of a spring 6 
that the inner end of the hammer knock 5 is engageable 
with the annular groove 4 of the hammer 3 in a position 
as shown in FIG. 1, that is, in an initial position. The 
hammer 3, therefore, is locked in this position. Shock 
absorbers 7, 8 are provided at both ends of reciprocat 
ing stroke of the hammer 3 within the cylinder block 1. 
In a passage 12 from an end of the cylinder block 1 to 
the valve casing 2 is provided an automatic stop valve 9 
which serves to determine rate of inflow (input) of 
operating air, as described hereinafter. A reciprocating 
bobbin-type control valve 10 within the valve casing 2 
is used to change-over introduction of compressed air 
to both ends of the cylinder block 1. The valve casing 2 
comprises an inlet of compressed air 11 (communicat 
ing to a compressed air source not shown), an opening 
of the passage 12, an exhaust port 13, an air pipe 14 for 
restore of the hammer communicating to other end of 
the cylinder block 1, a port 16 communicating to an air 
tank 15, a passage 19 communicating the inlet of com 
pressed air 11 through a throttle 18 to an operation 
valve 17, and a passage 20 provided at opposite end to 
said inlet 11 of the valve casing 1 opening into the 
passage portion between the throttle 18 and the opera 
tion valve 17. In the shown position of the control valve 
10, compressed air reserved in the air tank 15 flows 
through the air pipe 14 into the chamber on the left of 
the hammer 3 within the cylinder block 1 and restores 
the hammer 3 to the initial position as shown. The 
hammer knock 6 engages the annular groove 4 of the 
hammer 3 thereby locking it at the shown position. 
When the operation valve 17 is released manually, 
mechanically, or electromagnetically, the air below the 
control valve 10 within the valve casing 2 escapes 
through the passage 20, so that the control valve 10 
moves downwards. Accordingly pressure of the com 
pressed air is applied through the inlet 11, passage 12 
and automatic stop valve 9 to the hammer 3 and actu 
ate it to accelerate to the left against the locking force 
due to engagement of the knock pin 7 with the groove 
4. Then the hammer 3 runs against a plunger 21 in the 
hydraulic pressure developing section B. 
The hydraulic pressure developing section B com 

prises a casing 23 constituting a hydraulic chamber 22 
into which passages 26 and 27 open through a safty and 
air-escape valve 24 and an automatic feed valve 25 in 
the form of a check valve respectively. On the other 
hand the passage 26 opens in the atmosphere, while the 
passage 27 communicates to a water supply. The 
plunger 21 is inserted water- and airtightly in a cylinder 
portion 28 formed at the casing 23. The hydraulic 
chamber 22 is so formed as to communicate to a 
chamber 31 of a mould 30 of the working section C. 
The working section C consists of the mold 30 having 

the chamber 31 the inner surface of which is formed as 
pattern surface 32 for a material to be worked. At the 
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pattern surface 32 is provided air holes 33 leading to 
the outside of the mold 30, and further at the end of the 
mould 30 is provided an air-escape valve 34, Packings 
37 are provided on the wall 36 of the chamber 31 in 
order to maintain watertight between a material 35 to 

worked (a hollow cylinder in this case) and the wall 

In such construction, when the hydraulic chamber 22 
and the chamber 31 are filled with water and thereafter 
the plunger 21 is struck by the rushing hammer 3, as 
described above, the impulsive force due to the striking 
motion is transmitted to the water in he hydraulic 
chamber 22 and the chamber 31, so that the material 
35 is caused to deform by said impulsive force until the 
peripheral surface thereof comes in contact with the 
pattern surface 32, as shown in FIG. 2. Thus the work 
ing is completed. 
Improvements in detailed components of above men 

tioned apparatus will be described hereinafter. 
In a second embodiment shown in FIGS. 3 to 7,38 

indicates a cylinder comprising the hydraulic chamber 
22 at the lower portion thereof and the cylinder 28 at 
the upper portion thereof. The hammer 3 is so housed 
in the cylinder 28 as to reciprocate in the vertical 
direction. In this embodiment the hammer 3 serves for 
the plunger, too and, therefore, can protrude directly 
into the hydraulic chamber 22. Further, a port 39 
opens into the hydraulic chamber 22. When air pres 
sure is applied to the hammer 3, the hammer 3 rushes 
into the cylinder 38 filled with water and compresses 
impulsively the water within the hydraulic chamber 22. 
In the right half of FIG. 3 is shown the hammer 3 ap 
proaching to the entrance of the cylinder 38 and just 
before touching the water level 40, while the left half 
shows the hammer 3 immediately before reaching the 
upper edge portion a of the cylinder 38 with a solid line 
and the hammer 3 protruding into the cylinder 38 with 
a chain line. 
An entrance wall 41 of the cylinder 38 is shaped like 

a bowl or other suitable form as shown, and serves to 
maintain the water level 40 by h higher than the upper 
edge of the cylindrical portion of said cylinder 38. 
Further the lower end 42 of the hammer 3 is made con 
vex and has, for example, a surface of revolution of a 
circular arc. 
The water level 40 will fluctuate under the influence 

of the wind pressure due to the approaching hammer 3 
at a high speed. Since the lower end 42 of the hammer 
3 is shaped as described above, the hammer 3 may rush 
into the water without disturbing the water level. This 
condition is shown in FIG. 7. 

If air (air cells) were mixed with the water due to 
bubbling or rippling of the water surface, the stroke of 
the hammer 3 would be wasted so far as the air cells are 
compressed upon rising of water pressure. Thus the 
special device as described above becomes necessary. 
The water in the cylinder 38 gushes out between the 

peripheral surface of the hammer 3 and the inner wall 
of the cylinder 38, until the edge of the lower end 42 of 
the approaching hammer 3 comes into touch with the 
edge portion a of the cylinder in FIG. 6, and thereafter 
the hammer 3 compresses impulsively the water within 
the cylinder 38. The entrance wall 41 of the cylinder 38 
and the transition portion of the lower surface 42 of the 
hammer 3 to the peripheral surface thereof are so 
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4 
formed that the water from the cylinder 38 may gush 
out preferably in bulk without scattering. That is neces 
sary for making good use of impulsive energy due to the 
hammer 3 and avoiding mix of air cells. It is preferable 
to round off the edge portion a at 43 as shown in FIG. 
4. As the edge portion a is liable to wear out due to 
gushing water of high speed, said rounding also serves 
to increase durability. Further, several slots 44 pro 
vided along the circumference of the edge portion a 
may discharge casually mixed air cells together with 
water therethrough. 

Still more, in order to prevent the water of high pres 
sure from leaking between the surfaces of the cylinder 
23 and the hammer 3, it is preferable to provide a 
labyrinth 45 at the surface of the cylinder portion, as 
shown in FIG. 5. As the impulsive water pressure oc 
curs in a moment (millisecond in the order of mag 
nitude) owing to high speed of the hammer 3, it is 
thought that much water without the labyrinth 45 could 
not leak. 

Similarly it is thought that the hammer 3 ap 
proaching the water surface at high speed has already 
rushed into the water before fluctuation of the water 
level due to the wind pressure of the hammer 3 occurs, 
therefore, if H in FIG.3 or FIG. 7 is selected properly, 
the hammer 3 has rushed into the water before gushing 
out of the water, so that intrusion of the air into the 
cylinder 23 is avoidable. 

In order to prevent the air from mixing with the 
water, it is usual to provide a separate metal or non 
metal piston, a rubber diaphragm or the like on the 
boundary surface between the air and the water (water 
surface 40), however, it is advantageous that the 
hammer 3 runs against the above mentioned piston or 
diaphragm at high speed, so that a part of the impulsive 
energy of the hammer 3 is lost, or said piston 
(diaphragm) is damaged. 
Thus construction based on the painciple of the 

present invention makes it possible to transmit effec 
tively the impulsive energy from the hammer 3 directly 
to the water and to prevent the air cells from mixing 
with the water thereby generating the impulsive water 
pressure at high efficiency. 

In FIGS. 8 and 9 illustrating a third embodiment, an 
apparatus body is indicated with 46, a mould with 47, a 
plunger with 48, a pump with 49, a non-return valve 
with 50, a packing with 51, a material to be worked 
with 52, and an air passage with 53 respectively. The 
interior of the body 46 is filled with water. The plunger 
48 passes through the the side wall of the body 46 and 
can generate an impulsive hydraulic pressure due to air 
punching within the body 46 as in the motive power 
section A of FIG. 1. The pump 49 communicates 
through the non-return valve 50 to the interior of said 
body 46. In this embodiment, the water 54 within the 
apparatus body 46 is given pressure by reciprocating 
plunger 48. Other liquid than the water is also available 
for medium to be fed through the pump 49 and the 
non-return valve 50 to the apparatus body 46. A gear 
pump or a plunger pump of usual type can be used as 
the pump 49 and the pump 49 is omissible when city 
water of suitable pressure is available. As the non 
return valve a known structure such as a ball valve is 
also available. 
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The material 52 to be worked, for example a steel 
disc, is placed through the packing 51 on the apparatus 
body 46, and thereon is set the mold 47 having the air 
passage 53, as shown in FIG.8. As the inner surface of 
the mould 47 is formed in a desired shape, a space 55 is 
made between said inner surface and the material 52. 
The space 55 communicates through the air passage 53 
to the outside. Finally one surface of the material 52 
touches the water 54 supplied from the water supply 
through the pump 49 and the non-return valve 50 al 
lowing the water to pass in one direction only, while 
other surface thereof limits the space 55 communicat 
ing through the air passage 53 to the outside. The 
packing 51 disposed between the apparatus body 46 
and the mould 47 serves to prevent the water of high 
pressure from leaking. 

In a fourth embodiment shown in FIG. 11, the ap 
paratus body 46 also serves as a part of the mould, how 
ever construction and operation of the apparatus are 
similar to that of the third embociment. In this case ar 
rangement of the apparatus body 46 and the mould 47 
can be selected in accordance with the shape to be 
worked. For easy taking out of the worked article 56 
shown in FIGS.9 or 11 from the mould47, it is prefera 
ble to make the mould 47 separable. 
Operation of the hydraulic pressure developing sec 

tion in FIG.8 will be explained hereinafter. Water from 
the exterior is pumped up by the pump 49 and 
delivered through the non-return valve 50 to the interi 
or of the apparatus body 46. After the material to be 
worked 52 is placed through the packing 51 on the ap 
paratus body 46, the mould 47 is set and secured to the 
body 46 by suitable fastening means. The water 54 hav 
ing a relatively low pressure from the outlet of the 
pump 49 fills the space below the material to be 
worked 52. The plunger 48 is forced outwardly under 
the pressure of the water to take a position as shown. 
Since the space 55 above the material 52 commu 
nicates through the air passage 53 to the exterior, an at 
mospheric pressure exists within the space55. 
Hereupon, when the plunger 48 has been struck, for 

example, by air punch from the exterior, it transmits 
the impulsive force to the water 54, so that the hydrau 
lic pressure increases in a moment. Therefore the in 
creased hydraulic pressure acts on the under surface of 
the material 52 to deform it to the shape given by the 
inner surface of the mold 47. Thus the purpose of form 
ing will be accomplished. At that time, since the 
hydraulic pressure does not reach the pump 49 on ac 
count of the non-return valve 50, the water does not 
flow backward. Further, since the compressibility of 
the water in very low, the volume generally equal to 
that of the plunger 48 forced in by striking serves to 
deform the material 52. In case the space 55 is relative 
ly small, the forming operation can be accomplished at 
a time. If not so, water of the above mentioned volume 
is supplied through the pumpe 49 after the first forming 
operation, therefore the plunger 48 returns to the ini 
tial position and gives the impulsive force to the water 
thereby carrying out the forming operation again. By 
repeating the forming operation, it is possible to work 
for the mould 47 having a large space 55. Owing to the 
air passage 53 communicating to the outside the 
material 52 on the side of the space 55 is not subject to 
so high back pressure. 
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In the embodiment shown in FIGS. 12 to 15, the 

mold is indicated with 57, a blind cover with 58, a 
holed cover with 59, the material to be worked with 60, 
a hollow projection of the cover 59 with 61, and sealing 
elements with 62 and 63. On both sides of the mould 57 
are arranged the covers 58 and 59, in which the sealing 
elements 62 and 63 are disposed respectively, as shown 
in FIG. 12. The hollow projection 61 of the holed cover 
59 communicates with a connecting pipe 66 for the im 
pulsive hydraulic pressure generating device (not 
shown) extending outwardly from the cover 59. 
Now, when high pressure water having several hun 

dred or several thousand gauge pressure has been 
generated in a moment, for example, for 0.2 mil 
lisecond by the impulsive hydraulic pressure generating 
device, it acts on the inside of the material 60 and 
deforms it as shown in FIG. 13. The sealing elements 
62, 63 serve to prevent the high pressure water within 
the material 60 from leaking to the outside thereof at 
an atmospheric pressure. Since the hydraulic pressure 
used for this apparatus in very high and length of the 
material 60 between said sealing elements 62 and 63 
decreases with deforming, the sealing elements of spe 
cial structure become necessary for maintaining close 
touch of the sealing elements with the material and the 
desired hydraulic pressure. 

For those purposes, the sealing elements 62, 63 in 
engagement with the respective ends of the material 60 
are made of a resilient material such as hard rubber, the 
depth l offit-in slots for the ends of the material 60 of 
the sealing elements 62, 63 being made sufficiently 
long with regard to contraction thereof at working, and 
lips 64, 65 are formed at the water side of the sealing 
elements 62, 63 so as to touch closely the material 60 
under action of the water pressure. The structure 
shown in FIGS. 14 and 15 is similar to that of the en 
bodiment in FIGS. 12 and 13, but a projection 67 is 
formed at the blind cover 58 so as to give a prestress to 
the lip 64 of the sealing element 62, and an air-escape 
hole 68 is provided so as to connect the gap between 
the sealing element 62 and the cover 58 to the outside. 
The working according to the embodiment will be 

described hereinafter. First both ends of the material to 
be worked 60 are put in respective fit-in portions of the 
sealing elements 62 and 63. Then the mould 57 divida 
ble in two or three, the blind cover 58 and the holed 
cover 59 are assembled and thereafter the connecting 
pipe of the holed cover 59 is connected with the impul 
sive hydraulic pressure generating device. When water 
of a high pressure has been supplied impulsively from 
said hydraulic pressure generating device through the 
hollow projection 61 to the inner space of the material 
60, the material 60 is worked to take the shape deter 
mined by the pattern of the inner surface of the mould 
57, as shown in FIG. 13. At that time the lips 64, 65 of 
the sealing elements 62, 63, owing to the hydraulic 
pressure, touch intimately the material 60 to maintain 
watertightness. Besides, the higher the hydraulic pres 
sure is, the more closely the lips 64, 65 contact the 
material 60, so that reliable sealing under high pressure 
is attainable in spite of contracting in length of the 
material 60. Further, owing to the hollow projection 61 
extending into the sealing element 63, it is avoided that 
dynamic pressure generated by the water rushing into 
the mould 57 acts directly on the rear side of the seal 



3,681,959 
7 

ing element 63 thereby diminishing sealing effect. The 
apparatus shown in FIGS. 14 and 15 is suitable for 
higher hydraulic pressure, while the apparatus in FIGS. 
12 and l3 is available for lower pressure. 

Finally, in the embodiment shown in FIGS. 16 to 23, 
the material 69 to be worked is in the form of a pipe. A 
high hydraulic pressure acts on the inner side of the 
material 69 and swells it in accordance with the mould 
70. The mold 70 consists generally of one or more in 
nerparts 72 made of shape steel and elastic band plates 
72 made of spring steel or the like wound thereon. The 
inner parts 71 are dividable in two or more and 
detachable after working. Guide members 73 in one 
piece, if necessary, are put in both ends of the mould 70 
prior to working and removed after working. When a 
casing 74 is put on the mould 70 as shown in FIG. 16, 
clamps for preventing the band plates 72 from coming 
loose are ommisible, because the outsides of the band 
plates 72 are held by the casing 74. The apparatus of 
FIG, 19 differs from that of FIG. 16 in that the outer 
end of the band plate 72 is clamped by means of a 
screw in stead of the casing 74 put on the mold 70 as 
shown FGS. 20 and 21. Of course, other clamping 
member may be used. 
The working by means of the mold 70 in FIG. 16 will 

be described hereinafter. 
The material to be worked 69 is inserted through the 

guide members 73 and, after the divided inner part 71 
is put on the material 69 at a predetermined position 
between the guide members 73, the elastic band plate 
72 is wound on the inner part 71. In this case, it is 
necessary to fasten the band plate 72 tightly so as to 
avoid relative displacement of said band plate 72 to the 
inner part 71. It the casing 74 is made dividable in two, 
its mounting may be remarkably simplified. Thereafter 
the inner space of the material 69 is filled with water. 
When the pressure of the water has been increased im 
pulsively, the water swells the material rapidly against 
the pattern surface constituted by the mould 70 and the 
guide members 73 thereby deforming it plastically. 
After completion of working, the casing 74 is divided in 
two, the band plate 72 of the mold 70 being detached 
from the inner part 71, and then the produced goods 
(worked material) may be taken out. 
. The working operation by means of the mould 70 in 
FIG. 19 is similar to that of FIG. 16 with the exception 
that the band plate 72 wound on the inner part 71 is 
clamped by a screw 75 instead of the casing 74. 

Next, the operation of this embodiment will be 
theoretically analyzed. 
Since the band plate 72 is wound tightly on the inner 

part 71, a frictional force acts on each contact surface 
of the inner layers of the band plate 72 with the outer 
layers thereon as well as on the contact surface of the 
innermost layer with the inner part 71. Provided that 
the inner part 71 is applied with a hydraulic pressure in 
the outward direction at the working operation, the dif 
ference force between a force having a tendency to 
loose the wound band plate 72 (tension) and a fric 
tional force in the opposite direction due to said pres 
sure acts on the contact places of the band plate 72, as 
shown in FIG. 23. Said difference force decreases from 
the inner towards the outer of the band plate 72 by an 
amount corresponding to the frictional force and 
finally reaches zero at several turns. Tension thus does 
not act on the outer band having more than said several 
turns. Such clamping member having structure as 
shown in FGS. 16 or 19 is sufficient to prevent the 
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8 
outer band plate from loosening. 
The frictional forcementioned above is equal to (pup 

X surface), wherein u is coefficient of friction of the 
band plate 72 and p is a pressure acting on unit surface. 
Tension applied to the innermost band plate 72 is given 
in pd/ 2, wherein d is the inner diameter of the band 
plate 72. The pressure p decreases with increase in 
turns of said band plate. Supposing that the pressure is 
constant, the band plate does not loose, when the fol 
lowing condition exists; 

7td. pd 
--- - A nup = 2 

(frictional force) (tension) 
... n=2. 

pit 

in which n is number of turns of the band plate 72. Ac 
cordingly, if pure 0.2, 3.2 turns of the band plate will suf 
fice to become loose. 
Thus, there is possibility of fastening easily the di 

vided part 71 of the mould 70 under a high hydraulic 
pressure, utilizing condition that tension upon the band 
plate 72 decreases outwardly owing to its own frictional 
force and finally reaches zero at several turns re 
gardless of turns thereof. Further, the thickness t of the 
bank plate 52 may preferably be selected according to 
the equation 2 uT=pdat an allowable stress 6. 
We claim: 
1. A material forming apparatus utilizing impulsive 

hydraulic pressure, comprising means defining a motor 
power section including a cylinder, a hammer movable 
in said cylinder, a hydraulic pressure developing sec 
tion in which an impulsive hydraulic pressure is to be 
generated connected to said motor power section, said 
hydraulic pressure developing section including a lower 
cylindrical hydraulic section, an intermediate section 
of greater diameter than said lower section and an ap 
proach section above said intermediate section com 
prising an upwardly widening bowl shaped entrance 
terminating upwardly in a substantially cylindrical ap 
proach chamber, a plunger having a portion extending 
into said motor power section and a portion extending 
into said approach chamber with a convex curved and 
facing said bowl shaped entrance, said hydraulic pres 
sure developing section having a liquid level extending 
substantially to the top of said bowl shaped entrance, 
said hammer being impulsively movable in said motor 
power section in response to force applied against said 
plunger to displace it further into the space above the 
liquid of said hydraulic pressure section and 
downwardly into the liquid for generating an impulsive 
hydraulic pressure section and downwardly into the 
liquid for generating an impulsive hydraulic pressure 
therein, and a working section communicating with 
said hydraulic pressure developing section and con 
stituting a mold foramaterial to be worked. 

2. A material forming apparatus, according to claim 
1, wherein the juncture of said bowl shaped entrance to 
said intermediate section is provided with rounded por 
tionS. 

3. A material forming apparatus, according to claim 
1, including slots extending from said intermediate sec 
tion to said bowl shaped entrance for accommodating 
the air bubbles formed when the hammer moves impul 
sively into the liquid. 

4. A material forming apparatus, according to claim 
1, including albyinth formed in said intermediate sec 
tion for sealing around said plunger. 
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