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Description

This invention relates to a skin packaging
machine.

Skin packaging machines generally have in-
cluded a base presenting a horizontal foraminous
surface with means for drawing a vacuum
through that foraminous surface. A horizontal
oven is spaced well above the foraminous sur-
face. A horizontal frame is located between the
base and the oven and is provided with a
mechanism for raising and lowering the frame. A
supply roll of film is provided adjacent the frame
and the film is fed between two jaws which form
the frame. That fiim is raised, by the frame, to a
position adjacent the oven and when it becomes
sufficiently heated to droop, the frame is lowered
to bring the film down upon a substrate and an
article placed thereon which is resting on the
foraminous surface. A vacuum is applied to the
foraminous surface and the substrate, thereby
pulling the film snugly down into the substrate
and enclosing the article between the film and the
substrate.

The frame must be mounted on special guides
in order to keep it horizontally aligned with the
oven and the base. Further, the space between
the oven and the base is somewhat confining
thereby making somewhat difficult the operations
of the operator in placing a fresh substrate and
article on the base and removing it after the
packing operation has been completed.

United States Specification No. 3,501,886 dis-
closes a skin packaging machine having a sub-
stantially horizontal porous base surface to re-
ceive a porous board and an article to be pack-
aged, an oven being mounted above the base
surface and having a downwardly facing opening
through which heat from heating elements can be
directed, wherein the opening may be inclined
both to the horizontal and the vertical and a frame
which is adapted to carry a film is mounted for
vertical movement between a position adjacent
the horizontal base and a position adjacent the
opening of the oven.

A general object of the present invention is to
provide an oven wherein the necessity of the
guides and expensive transmission for the frame
is substantially eliminated, further to provide a
greater access to the work space between the
oven and the base and to provide a more uniform
heating of the film when it is placed adjacent the
oven.

This objective of the invention is attained in
accordance with the invention, by providing an
oven which is fixedly mounted and whose open-
ing is inclined at a substantial angle as, for
exampie, 40° to the base. The frame is pivoted
adjacent the lower end of the oven and is oriented
so that it can swing from a horizontal position
immediately overlying the base to an upwardly
inclined position immediately adjacent the open-
ing of the oven. By providing an inclined oven and
a pivoted frame, the need for an expensive guide
arrangement in order to maintain the frame in its
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horizontal attitude and aligned with the oven and
base is largely eliminated.

The upwardly inclined oven may itself present a
probiem in view of the tendency of the heat of the
heating elements in the oven to rise. This problem
may be overcome by providing the oven with
elongated, spaced, parallel, horizontal heating
elements. The heating elements at the lower end
of the oven are more closely spaced than the
heating elements at the upward end of the oven.
With this configuration the radiant heat applied to
the film adjacent the oven opening is not uniform
but the convection heat carried up from the more
closely spaced heating elements at the lower end
of the oven adds to the radiant heat in the upper
end of the oven thereby making the total heat
applied to the film generally uniform.

Another object of the invention is to provide a
semi-automatic pneumatic system for raising and
lowering the frame. The system of this feature of
the invention includes a ram formed by a piston
and cylinder and a pair of valves for selectively
controfling the application of air under pressure
to both ends of the cyiinder to raise and lower the
frame with minimal pressure in either direction.
Thus, the force on the operator's hand, should it
be caught between the frame and the oven or
base, will be minimal.

Alternatively, a pneumatic spring may be sub-
stituted for the semi-automatic pneumatic system
for raising and lowering the frame. The pneu-
matic spring is mounted so as to swing through
an over centre position to urge the frame toward
an upward direction on one side of the over
centre position and to urge the frame against the
base on the other side of the over centre position.
When the frame is to be swung to a position
adjacent the base, that operation is performed
manually by the operator.

The invention will now be described by way of
example with reference to the accompanying
drawings in which:—

Figure 1 is a diagrammatic side elevation of an
embodiment of skin packaging machine in
accordance with the invention with the pneumatic
system for raising and lowering the frame
diagrammaticaily shown;

Figure 2 is a front elevation of the skin packag-
ing machine;

Figure 3 is a front elevation of the oven;

Figure 4 is a cross-section taken along lines
4—4 of Figure 3; and

Figure 5 is a diagrammatic view of an alter-
native form of the invention.

Referring to Figures 1 and 2, the skin packaging
machine, shown at 10, includes a base 11, the
base including a pair of vertical piates 12 which
are spaced apart for supporting other elements of
the machine, as will appear below. A foraminous
plate 15 forms the upper surface of the base. An
inclined oven 16 is mounted on brackets 17
between the plates 12. The oven has a down-
wardly-facing opening 18 which lies at an angle of
approximately 40° to the foraminous plate 15 on
the base.
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A frame or clamp 20 having an upper jaw 21
and a lower jaw 22 is pivotally mounted on the
base and is adapted to swing from a horizontal
position shown in full line to an upwardly-inclined
position shown in phantom lines in Figure 1. The
lower jaw has a rearward extension 25, the rear-
ward end of which is pivoted at 26 between the
vertical plates 12. By pivoting the lower jaw and
hence the frame on an axis well to the rear of the
foraminous surface and the oven, the angle
through which the frame must swing and the
angle of inclination of the oven can be minimised.

The upper jaw 21 has at its rearward end, a
generally L-shaped bracket 28 which is pivoted to
the lower jaw 22 to permit the upper jaw to swing
from a horizontal position shown in full lines to an
upwardly inclined position with respect to the
lower jaw as shown in phantom lines in Figure 1.
A torsion spring 29 is connected between the
upper and lower jaws and normally urges the
upper jaw toward an open position. A latch
mechanism 30 mounted at the forward edge of

" the upper jaw and cooperating with the forward
edge of the lower jaw in order to latch the upper
and lower jaws together is provided.

At the upper portion of the vertical plates 12, a
pair of trunions 33 are rotatably mounted to
support a supply roil 34 of film 35. An idler roller
36 is provided adjacent the rear end of the frame
20 around which the film passes so that the film
can be passed between the upper and lower jaws
21 and 22 of the frame 20.

A ram 40 consisting of a cylinder41, a piston 42
and a piston rod 43 is connected between the
base and the frame 20. More specifically, the
cylinder 41 is pivotally connected at 45 to a
bracket 46 mounted at the upper end to one of the
plates 12. The piston rod 43 is pivoted at 48 to the
lower jaw of the frame 20.

The cylinder 41 is connected to a pneumatic
system 50 to cause the ram to extend in order to
lower the frame to the full line position or to
retract to raise the frame to the phantom line
position of Figure 1. The pneumatic system in-
cludes a source of air 51 under pressure, the air
under pressure being connected to a combined
filter, regulator and lubricator 52. The device 52 is
connected through tubing 53 to a flow control
valve 54 which is in turn connected through
tubing 55 to the rod end of the cylinder 41.

A solenoid operated two-way vaive 56 is con-
nected by tubing 57 as well as the tubing 53 and
55 across the cylinder at its rod end and its piston
end. A second solenoid operated two-way valve
60 is connected on one side between the first
valve 56 and the piston end of the cylinder 40, the
other side of the valve 60 being connected at 61 to
atmosphere through a needle valve 62.

The operation of the pneumatic system is
generally as follows; to extend the ram 40, the
first valve 56 is shifted electrically from its
normally closed position to its open position
{shown). This applies the same regulated air
pressure to both sides of the ram 40. The ram 40
extends because of the difference in area of the
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piston side of the ram versus the rod side of the
ram. By operating the cylinder in this manner, the
net thrust delivered by the rod extending will be
the same as if the air pressure were applied only
to the rod area, thereby substantially reducing the
force with which the frame 20 will lower. This
reduction in force will provide the machine
operator with a safety if the frame 20 were
lowered onto some part of his body.

To retract the ram 40, the second valve 60 is
shifted electrically from its normally closed posi-
tion (shown) to its open position and valve 56 is
closed. This releases the compressed air on the
piston side of the cylinder and allows the ram 40
to retract by means of the air pressure on the rod
side of the ram flowing through flow control 54,
thereby raising the frame 20. The needie valve 62
controls the rate at which air escapes from the
piston side of the ram to control the speed at
which the frame rises. The filter regulator lub-
ricator 52 is adjusted to the minimum pressure
required to raise the frame 20 so that the frame
will rise at a force consistent with the operator’s
safety.

If at any time the machine emergency stop

‘button is pushed, both valves 56 and 60 will

return to their normally closed position and the
ram will stop at whatever point it is in its travel.

The oven, shown in Figures 3 and 4, has a
generally flat pan-like support 64 containing a
plurality of elongated, parallel heating elements
65 set in fuse mounts 66. The heating elements
are preferably quartz tubes which are spirally
wrapped in Nichrome ribbon as taught in United
States Patent No. 3,621,200, Each heating element
is backed by a reflector 67. Ventilating vanes 68
may be provided at the reverse side of the oven
from the opening 18 or alternatively the reverse
side of the oven may be covered with an insula-
tive material.

It can be observed that the heating elements are
more closely spaced at the lower end of the oven
than at the upper end of the oven in order that the
combination of radiant heat from the heating
elements and convection heat from air flowing
across the face of the oven will provide a more
uniform overall heating of the film which is held
against the opening of the oven on the frame 20.
For a frame which is twenty-one inches (53.34
cms.) wide and twenty-seven inches (68.58 cms.)
long, the representative spacing of the heated
elements would be as follows:—

{a) 1 1/2 inches (3.81 cms.)
(b) 4 1/8 inches (10.48 cms.)
(c} 7 1/4 inches {18.42 cms.)
(d) 10 3/4 inches (27.31 cms.)
(e) 14 5/8 inches (37.18 cms.)
(f) 18 7/8 inches (47.94 cms.).

At the front of the machine, provision is made
for a knife 70 mounted on a rod 71, the knife
having a handle 72. The function of the knife is to
sever the film between a completed package and
a fresh supply of film brought into the frame 20.

In the operation of the invention, film is drawn
into the frame 20 and the frame is raised to the
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phantom line position. The operator, standing
either at the front of the machine or to one side,
places a substrate or card which is a porous board
on the foraminous plate 15 and an article on top
of the substrate. The oven is then energised and
the heating elements heat the film until it be-
comes ‘“‘droopy”. When the film is ready, the
pneumatic system is operated to lower the frame
gently down upon the base of the full line position
illustrated in Figure 1. Vacuum from a source, not
shown, is applied to the foraminous plate which,
through the porous substrate, draws the film
down upon the substrate. A previous applied
adhesive causes the film to adhere to the sub-
strate.

When the package is thus formed, the operator
opens the frame by raising the upper jaw to the
position shown in phantom lines. The completed
package is then drawn from the machine toward
the left as viewed in Figure 1. This operation
simultaneously pulls a fresh supply of film over
the lower jaw of the frame 20. The upper jaw is
lowered to clamp the film between the two jaws
and the handle 72 is manipulated to cause the
knife to cut across the film between the package
and the new supply of film in the frame 20. The
controis are then operated to change the position
of the valves in order to cause the frame to rise to
the phantom line position adjacent the oven and
the cycle of operations is repeated.

In an alternative form of the invention, instead
of the ram 40, the apparatus can be provided with
a pneumatic spring which normally urges the
frame in the upper direction. In this embodiment,
instead of having a pneumatic system, the frame
is raised and lowered manually. To raise the
frame, the latch mechanism adjacent the forward
edge of the frame is released and the pneumatic
spring will swing the frame to its upper position.
When the film has become droopy through the
heating of the film by the oven, the operator
manually swings the frame to the horizontal
position as illustrated in Figure 1 and relatches
the frame to the base.

In an alternative form as shown in Figure 5, the
pneumatic spring is mounted so as to swing
through an over centre position to urge the frame
toward an upward direction on one side of the
over centre position and to urge the frame against
the base on the other side of the over centre
position. When the frame is to be swung to a
position adjacent the base, that operation is per-
formed manually by the operator. _

Referring to Figure 5, a bracket 74 is mounted
on the base at an elevated position with respect to
the pivot axis 26 of the frame 20. The pneumatic
spring 75 is pivoted at 76 to the frame and at 78 to
the bracket. The pneumatic spring consists of a
cylinder 79 containing a compressed gas, a piston
rod 80 and a piston (not shown) within the
cylinder 79. The compressed gas normally urges
the pneumatic spring to an extended position. As
shown in phantom lines, the pneumatic spring
will urge the frame 20 to an upward position and
hold it there against the oven 16. When the frame
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is manually pulled down against the base 11, the
pneumatic spring swings through an over centre
position in which the three pivot points 26, 76 and
78 are in alignment to the lower position in which
the frame 20 lies upon the base 11. In that
position, the pneumatic spring urges the frame in
a downward direction, thereby hoiding the frame
against the base.

in operation, the operator merely has to lift the
frame with sufficient force to overcome the pneu-
matic spring until the pneumatic spring passes
the over centre position. Thereafter, the spring
moves the frame upwardly. Similarly, to lower the
frame, the operator must overcome the force of
the pneumatic spring to pull the frame down
upon the base 11. When the pneumatic spring
passes through the over centre position, the
spring takes over to complete the movement of
the frame onto the base.

Claims

1. A skin packaging machine having a sub-
stantially horizontal porous base surface to re-
ceive a porous board and an article to be pack-
aged, an oven mounted above the base surface
and having a downwardly facing opening through
which heat from heating elements can be di-
rected, characterised in that the oven (16) is so
fixedly mounted that the opening (18) is inclined
both to the horizontal and vertical and in that a
frame (20) which is adapted to carry a film is
pivotally mounted for movement between a posi-
tion adjacent the horizontal base (11) and a
position adjacent the opening (18) of the oven
(16).

2. A packaging machine as claimed in Claim 1
having means to mount a supply roll (34) of film
above and adjacent to the oven (16) the film being
enabled to be fed into the frame (20) adjacent the
pivoted end of the frame.

3. A packaging machine as claimed in either
Claim 1 or 2 wherein the pivot axis (29) of the
frame (20) is positioned well to the rear of the
porous base surface (15) and of the oven (16) to
minimise the angle through which the frame
swings and the angle of inclination of the oven.

4. A packaging machine as claimed in any one
of the preceding claims in which the oven open-
ing (18} is positioned at an angle of about 40° to
the horizontal.

5. A packaging machine as claimed in any of the
preceding claims wherein the oven (16) is pro-
vided with a number of horizontal elongated
parallel disposed heating elements {65), the heat-
ing elements being spaced apart by gradually
increasing distances from the refatively lower end
to the relatively upper end of the inclined oven
(16).

6. A packaging machine as claimed in any one
of the preceding claims wherein a pneumatic
spring is connected between the base and the
frame.

7. A packaging machine as claimed in Claim 6
wherein the pneumatic spring (75) is mounted so
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as to swing through an over centre position to
urge the frame {20) in an upward direction on one
side of the over centre position and to urge the
frame against the base on the other side of the
over centre position.

8. A packaging machine as claimed in any one
of Claims 1 to 5 having a pneumatic system for
raising and lowering the frame comprising a
cylinder and piston combination {40) connected
between the base (15) and frame (20), the cylinder
(41) being connected to a source of pressurised
air (51), valve means being provided selectively to
connect the source (51) of pressurised air to both
sides of the piston (42) to extend the piston rod
{43) to lower the frame towards the base and to
the piston rod side of the piston to retract the
piston rod (43) to raise the frame.

9. A packaging machine as claimed in Claim 8
wherein the valve means comprises a first valve
and tubing connected to both ends of the cylin-
der, a second valve and tubing connected on one
side between said first valve and the piston end of
the cylinder and on the other side to atmosphere,
the air source being connected between the first
valve and the rod end of the cylinder, whereby
closing the second vaive and opening the first
valve will apply air under pressure to both sides
of said piston to cause said ram to extend; closing

of said first valve and opening said second valve-

will cause said ram to retract; and closing of both
valves will cause said ram to stop movement.
10. A packaging machine as claimed in Claim 9
wherein a flow control unit is connected at one
side to the rod end of the cylinder and at the other
side between the air source and the first valve.

Revendications

1. Machine & embalier sous pellicule ayant une
surface de base poreuse substantiellement hori-
zontale pour recevoir un cartonnage poreux et un
article a emballer, un four monté au-dessus de la
surface de base et ayant une ouverture orientée
vers le bas a travers laquelle la chaleur fournie par
les éléments de chauffage peut &tre dirigée,
caractérisée en ce que le four 16 est fixé de
maniére que I'ouverture 18 soit inclinée a la fois &
I'horizontale et a la verticale et en ce qu’un béti 20
qui est destiné a porter un film est monté a pivote-
ment pour &tre déplacé entre une position adja-
cente a la base horizontale 11 et une position
adjacente a I'ouverture 18 du four 16.

2. Machine a emballer selon la revendication 1
ayant des moyens pour monter un rouleau
d'alimentation 34 de film au-dessus du four 16 et
adjacent a celui-ci, le film étant destiné a étre
introduit dans le bati 20 d’'une maniére adjacente
a I'extrémité de pivotement du béti.

3. Machine a emballer selon I'une quelconque
des revendications 1 ou 2, caractérisée en ce que
l'axe de pivotement 29 du bati 20 est positionné
sur l'arriére de la surface poreuse de base 15 et du
four 16 pour réduire au minimum l‘angle de
pivotement du béti et I'angle d’inclinaison du
four,
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4. Machine a emballer selon I'une quelconque
des précédentes revendications, caractérisée en
ce que l'ouverture 18 du four est positionnée
selon un angle d’environ 40° par rapport & |'hori-
zontale.

5. Machine a emballer selon I'une quelconque
des précédentes revendications, caractérisée en
ce que le four 16 est pourvu d'une série d’élé-
ments de chauffage 65 horizontaux, allongés et
disposés paralielement, les éléments de chauf-
fage étant espacés 3 des distances augmentant
graduellement de I'extrémité relativement plus
basse & l'extrémité relativement plus haute du
four incliné 16.

6. Machine & emballer selon I'une quelcongue
des revendications précédentes, caractérisée en
ce gu’un ressort pneumatique est relié entre la
base et le béti. .

7. Machine a emballer selon la revendication 6,
caractérisée en ce que le ressort pneumatique 75
est monté de maniére 3 osciller d’'une position
centrale afin de presser le bati 20 dans une
direction vers le haut, d'un c4té de la position cen-
trale et afin de presser le bati contre la base de
l"autre coté de la position centrale.

8. Machine a emballer selon I"'une quelconque
des revendications 1 & 5 ayant un dispositif
pneumatique pour élever et abaisser le bati com-
prenant une combinaison 40 de cylindre et de
piston reliant la base 15 et e bati 20, le cylindre 41
étant relié & une source d‘air pressurisé 51, des
moyens de soupapes étant fournis sélectivement
pour relier la source 51 d’air pressurisé aux deux
cOtés du piston 42 pour allonger la tige 43 du
piston, ce qui a pour effet d’abaisser le béti vers la
base, et pour pousser 'autre cdté du piston en
rétractant la tige 43 du piston, ce qui détermine
I"élévation du bati.

9. Machine a embalier selon la revendication 8,
caractérisée en ce que le dispositif de soupapes
comprend une premiére soupape et une tubulure
relides aux deux extrémités du cylindre, une
seconde soupape et une tubulure reliées sur un
coté entre ladite premiére soupape et 'extrémité
du piston du cylindre et sur I'autre coté a ['atmos-
phere, la source d’air étant reliée entre la pre-
miére soupape et ['extrémité de la tige du cylin-
dre, ce qui permet en fermant la seconde soupape
et en ouvrant la premiére soupape d’appliquer
l'air sous pression de deux codtés dudit piston
pour faire allonger ledit piston, ce qui permet en
fermant ladite premiére soupape et en ouvrant
ladite seconde soupape de faire se rétracter ledit
piston, et en fermant les deux soupapes d’arréter
le mouvement dudit piston.

10. Machine a emballer selon la revendication
9, caractérisée en ce qu'une unité de commande
du courant est reliée d'un coté a I'extrémité de ia
tige du cylindre et de 'autre c6té entre la source
d’air et la premiére soupape.

Patentanspriiche

1. Folien-Verpackungsmaschine mit einer im
wesentlichen horizontalen, pordsen Grundfiache



9 0 066 941 10

zur Aufnahme einer pordsen Platte und eines zu
verpackenden Artikels, und einem (ber der
Grundflache angebrachten Ofen mit einer nach
unten gerichteten Offnung, durch die von Heizele-
menten abgegebene Hitze gerichtet werden kann,
dadurch gekennzeichnet, dall der Ofen (16) so
angebracht ist, daR die Offnung (18) sowohl
gegeniiber der Horizontalen als auch der Vertika-
len geneigt ist und daB ein Rahmen (20) zur
Aufnahme einer Folie drehbar befestigt und
zwischen einer Position in der Nahe der horizon-

talen Basis (11) und einer Position in der Nahe der

Offnung (18) des Ofens {16) bewegbar ist.

2. Verpackungsmaschine nach Anspruch 1, da-
durch gekennzeichnet, dal3 eine Folien-Vorratsrol-
le (34) oberhalb und in der Nahe des Ofens (16)
befestigt ist und daf die Folie in den Rahmen (20)
in der Nédhe des drehbar befestigten Endes des
Rahmens gefiihrt ist.

3. Verpackungsmaschine nach Anspruch 1 oder
2, dadurch gekennzeichnet, dal3 die Drehachse
(29) des Rahmens (20} in geeigneter Weise an der
Riickseite der porésen Grundfldche (15} und des
Ofens (16) so angeordnet ist, daR der Schwenk-
winkel des Rahmens und der Neigungswinkel des
Ofens minimal sind.

4. Verpackungsmaschine nach einem der vor-
stehenden Anspriche, dadurch gekennzeichnet,
daB die Ofen6ffnung {18) in einem Winkel von ca.
40° gegeniber der Horizontalen angeordnet ist.

5. Verpackungsmaschine nach einem der vor-
stehenden Anspriche, dadurch gekennzeichnet,
daRR der Ofen (16) mit einer Anzah! horizontal
langgestreckter, parallel angeordneter Heizele-
mente (65) versehen ist, die voneinander in gra-
duell anwachsenden Entfernungen vom relativ
unteren Ende zum relativ oberen Ende des ge-
neigten Ofens (16) angeordnet sind.

6. Verpackungsmaschine nach einem der vor-
stehenden Anspriche, dadurch gekennzeichnet,
daf3 zwischen der Basis und dem Rahmen eine
pneumatische Feder angeordnet ist.

7. Verpackungsmaschine nach Anspruch 6, da-
durch gekennzeichnet, daf® die pneumatische Fe-
der (75) tiber eine Totpunktstellung verschwenk-
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bar ist, um den Rahmen (20) in Aufwértsrichtung
auf eine Seite der Totpunkisteliung und den
Rahmen gegen die Basis auf die andere Seite der
Totpunktstellung zu bewegen.

8. Verpackungsmaschine nach einem der An-
spriiche 1 bis 5, dadurch gekennzeichnet, daR ein
pneumatisches System zum Anheben und Absen-
ken des Rahmens vorgesehen ist, das eine Zylin-
der- und Kolbenkombination (40) enthélt, die
zwischen der Grundflache (15) und dem Rahmen
(20) angeordnet ist, daR der Zylinder {41) mit
einer Druckluftquelle (51) verbunden ist und daf
eine Ventileinrichtung vorgesehen ist, die die
Druckluftquelle (51) selektiv mit beiden Seiten des
Kolbens (42) zum Ausfahren der Kolbenstange
{43) fir ein Absenken des Rahmens gegen die
Basis und zur Kolbenstangenseite des Kolbens
zum Einziehen der Kolbenstange (43) fir ein
Anheben des Rahmens verbindet.

9. Verpackungsmaschine nach Anspruch 8, da-
durch gekennzeichnet, daR die Ventiieinrichtung
ein erstes Ventil und eine erste mit beiden Enden
des Zylinders verbundene Rohrleitung und ein
zweites Ventil sowie eine zweite mit einer Seite
zwischen dem ersten Ventil und dem Kolbenende
des Zylinders und mit der anderen Seite mit der
Atmosphére verbundene Rohrieitung enthélt, dal3
die Druckluftquelle zwischen dem ersten Ventil
und dem Kolbenstangenende des Zylinders ange-
ordnet ist, wobei durch SchlieBen des zweiten
Ventils und Offnen des ersten Ventils Druckiuft zu
beiden Seiten des Kolbens zugefiihrt wird und ein
Ausdehnen der Kolbenanordnung bewirkt; ein
SchlieBen des ersten Ventils und Offnen des
zweiten Ventils ein Zusammenziehen der
Kolbenanordnung und ein Schlieen beider Ven-
tile eine Unterbrechung der Bewegung der Kolbe-
nanordnung bewirkt.

10. Verpackungsmaschine nach Anspruch 9,
dadurch gekennzeichnet, daRR eine Durchfluf3-
steuereinheit mit einer Seite mit dem Kolbenstan-
genende des Zylinders und mit der anderen Seite
mit der Verbindung der Druckiuftquelle und dem
ersten Ventil verbunden ist.
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