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CONTROL VALVE
John Moritz Andersen, Bergen, Norway, assignor to
A/S Hansa Bryggeri, Bergen, Norway
Original application May 22, 1959, Ser. No. 815,322, now
Patent No. 3,130,528, dated Apr. 28, 1964. Divided
and this application Apr. 27, 1964, Ser, No. 362,882
7 Claims. (Cl. 91—-39)

The present application is a divisional application of
my copending application Serial No. 815,022, filed May
22, 1959, now Patent No. 3,130,528 granted April 28,
1964 and entitled “Packing Machine.”

The present invention relates to a packing machine for
packing objects, such as bottles in containers, such as bottle
cases, and more particularly relates to an automatic con-
veying and packing machine for automatically conveying
or feeding the containers, such as empty bottle cases and
the objects to be packed, such as the filled bottles, to the
packing machine, transferring, within the packing ma-
chine, the filled and capped bottles from a bottle conveyor
track into the empty case disposed on a case conveyor
track, and upon filling the empty case with the prerequisite
number of bottles, automatically transporting the filled
case for further disposition.

Accordingly, it is an object of the present invention to
provide a simple, relatively inexpensive, and reliable pack-
ing machine for packing objects, such as bottles, in empty
cases.

It is another object of the present invention to provide a
system for automatically feeding the correct. number of
bottles on the conveyor track for the filled bottles, and to
initiate the actual transfer cycle operative to transfer the
bottles into the empty cases when the prerequistite number
of bottles are in the proper positions thereof.

Another object of the present invention resides in the
provision of a pneumatic control system for automatic-
ally controlling the cycling operation of the packing ma-
chine in a reliable and safe manner, and to prevent faulty
operation thereof.

Another object of the present invention resides in the
provision of a packing machine for packing bottles into
empty cases which is automatically controlled and which
prevents in a very reliable manner any faulty operations
thereof.

These and other objects, features and advantages of
the present invention will become more apparent from
the following description when taken in connection with
the accompanying drawing which shows, for purposes of
illustration only, one embodiment in accordance with
the present invention and wherein:

FIGURE 1 is a partly schematic diagrammatic view of
the centrol system in accordance with the present inven-
tion for effecting the horizontal movement of the bottle-
gripping head showing certain parts thereof in cross sec-
tion on an enlarged scale for pumposes of clarity; and

FIGURE 2 is a schematic diagrammatic view, showing
certain of the operating members in cross section on an
enlarged scale, of the control system cooperating with a
cam arrangement.

The packing machine in accordance with the present
invention comprises a first conveyor track, which will
be referred to hereinafter as the bottle conveyor track,
on which bottles are moved forwardly in irregular se-
quence to an end station, located within the packing
machine, and another conveyor track, which will be re-
ferred to hereinafter as the case conveyor track, on
which are also moved forwardly in an irregular sequence
to the filling station also located within the packing ma-
chine in accordance with the present invention. Addition-
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ally, the packing machine in accordance with the present
invention includes a bottle-gripping-head which, in the
course of an operating cycle, is actuated and moved-in
such a manner that the bottles on the first conveyor track,
ie., on the bottle conveycr track, are gripped by the
bottle-gripping-head, are thereupon transported from the
bottle conveyor track to the case conveyor track, and,
thereafter, are placed into an empty case disposed on
the case conveyor track within the filling station.

Additicnally, control devices are provided in the pack-
ing machine according to the present invention for initiat-
ing the operating. cycle from an initial position of the
various parts thereof in which the bottle-gripping-head
had been stopped upon completion of the previous op-
erating cycle if such stoppage is occasioned, for instance,
by idling or faulty operational conditions of the pack-
ing machine.

The operating cycle of the packing machine in accord-
ance with the present invention is subdivided into two
consecutive periods, namely into a first period in which
the bottles are gripped by the bottle-gripping-head and
are transported to an intenmediate position and into
a second period in which the bottles are transported from
this so-called intermediate position over to the empty
case awaiting the bottles within the filling station and the
actual emptying or filling of the bottles down and into
the empty case. The first operating period is thereby
controlled by control devices which are effected or ac-
tuated by the bottles through impulse control devices
and are placed into operation when all of the impulses
necessary for proper operation thereof are received so
as to indicate thereby that a sufficient supply of bottles,
ie., the prerequisite number of boitles is available for
packing purposes. Accordingly, one of the primary ob-
jects of the present invention is to achieve an effective
control for the packing machine.

Anocther feature of the present invention resides in the
fact that the aforementioned second pericd is initiated
or actuated by governing or control devices in such a
manner as to constitute -a continuation of the first period
which control or governing devices in turn are actuated
by impulse ccntrol devices receiving the corresponding
control impulses from an empty case when in the proper
position on the case conveyor track at the filling sta-
tion. It is, therefore, an additional object of the present
invention and a requirement for proper operation of the
packing machine in accordance with the present inven-
tion which automatically packs a predetermined number
of bottles, for example, twenty-four in number, into a
case located at a predetermined position on a conveyor
track within the machine, that the empty cases are brought
forward or supplied to this position in a manner which
is as continuous as possible so that the empty cases will
not accumulate and cause mutual interference and dis-
turbance in case the operation of the packing machine
per se should stop for any reason whatsoever.

The present invention also relates, in its more general
aspect, to the control of those machines and apparatus
which are operative, by the use of a pneumatic medium
under pressure, such as compressed air, to perform work-
ing operations on certain goods as soon as certain pre-
requisite conditions have been complied with.

In the automatic operation of industrial plants, it hap-
pens oftentimes that one kind of goods or materials will
be supplied to a particular machine which will also re-
ceive, at some other time, some other kind of goods or
materials upon which this same machine will also per-
form a working operation that will act simultaneously
only on a certain quantity of each. As a typical example
of this general type of machines may be mentioned pack-
ing machines where the produced and/or processed goods
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are supplied to the packing machines, for example, on a
conveyor belt while the machine is also supplied at the
same time with packaging means, for example, on an-
other conveyor belt onto which a certain number or a
certain quantity of the produced or processed goods is
transferred by a packing head or the like from the goods
conveyor belt to the packaging means on the packaging
conveyor belt.

Experience has taught that not even in the best-orga-
nized industrial plants will the flow of goods run evenly
and confinually at all times. Consequently, every auto-
matic working operation for such machines or installa-
tions calls for an appropriate conirol system which will
start the operating cycle only on the condition that cer-
tain- prerequisite requirements have been met. When
packing, for example, objects britile in packaging, it will
be necessary that the working operation will be per-
formed only if the correct number of undamaged objects
are present and that the packaging means will be in the
correct position within the packaging means.

Accordingly, the present invention also aims at produc-
ing a very simple system for the control of such interre-
lated working operations where the operation will only
be performed when several prerequisites have been com-
plied with.

The control system with which the present invention
is concerned is of the type in which compressed air is sup-
plied to the pneumatic devices which operate or initiate
the different steps of the operation thereof by means of
suitable slide valve control devices, the piston-type or
spool-like slide members of which reciprocate between
two end positions of which one may be, for instance, an
active position and the other an inactive pesition or in
which both positions may be active positions.

According to the present invention, the piston- or spool-
type slide member of a slide valve is caused to be moved
from one end position thereof to the other by a pressure
chamber, located at one end of the slide member which
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tem in paraliel with the compressed air supply leading to
the impulse control valves so as t0 cause an increase in
pressure or over-pressure in this chamber, in case and
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only in case all of the respective impulse control valves .

are closed.

The impulse control valves according to the present in-
vention are thereby so interconnected with each other
that the corresponding valve is closed at the exact moment
the condition has been complied with at those points of
the operating cycle where this condition has to be com-
plied with, and is opened again when this condition no
longer exists. The opposite end of the control valve in
accordance with the present invention may be either
spring-loaded to obtain the return movement thereof or
may 'be so constructed as to form a pressure chamber
operative to effect the return movement by compressed
air within this pressure chamber.

According to another feature in accordance with the
present invention, this last-mentioned end of the control
slide valve may, in other cases, have a greater or smaller
pressure surface than the first-mentioned end thereof. In
case the pressure surfaces of the spools of the slide valve
assemblies are of different sizes, i.e., where one of the
slide members has a greater pressure surface, closure of
the impulse control valve in parallel with the other pres-
sure chamber will immediately cause the slide assembly
to be moved to the opposite end position thereof. On
the other hand, where the pressure surfaces are essen-
tially the same, the slide member will be moved to the
opposite position thereof only when one of the impulse
control valves connected with the first pressure chamber
is effectively opened.

An impulse control valve 57, which is illustrated in
detail in FIGURE 2, is actuated by an empty case and is
released as soon as the case is filled with the required
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number of bottles as will become more apparent from the
detailed description to follow.

It is also understood that the control devices for mov-
ing forward the empty and filled cases as well as the con-
trols for each individual case may be designed and con-
structed in any suitable appropriate manner known in the
prior art.

As a rule, twenty-four half-bottles are packed in an up-
right position in each empty case so that there are four
parallel rows of bottles with six bottles in each row in each
case when filled. '

The bottle conveyor track includes an endless, moving
belt which carries along the upper side thereof guide
members of any suitable comstruction which branch off
into the respective tracks, However, along the last sec-
tion of the case conveyor track, the center guides are
preferably of greatly reduced dimension in order to en-
able the bottles to move as close together into the posi-
tion relative to each other which they must assume in the
case in which they are to be packed.

An impulse control valve 76, 77, 78 and 79 is disposed
at the end of each row or track, respectively, against
which the first bottle in each row of the conveyor tracks
The impulse con-
trol valves 76, 77, 78 and 79, which are preferably of
identical construction and which will be described more
fully hereinafter, are spring loaded in such a manner that
it will take a minimum of six bottles in each single row
or track in order to actuate a respective one of these im-
pulse control valves. Preferably, however, a spring stiff-
ness is selected which is somewhat greater, for instance,
in such a way that each control valve is actuated only by
the presence of eight bottles in a row.

The impulse control valves 76, 77, 78 and 79 will
initiate the movement and gripping operation of the bottle-
gripping-head 163 as soon as all of these impulse control
valves are actuated by the correct number of bottles in
each of the rows or tracks as will appear more fully here-
inafter in connection with the description of the control
system.

Bottle-gripping-head system

At one point in the conveyor system, and more partic-
ularly where the conveyance or transportation of the
individual bottles ends with the packing machine, a frame-
work is provided which includes two horizontal guide
rods at the top thereof for guiding therecalong the bottle-
gripping-head 103 horizontally back and forth from an
initial position corresponding to one end position of the
operating cycle in which the bottle-gripping-head 103 is
disposed directly above an empty case in the waiting posi-
tion thereof on the case-conveyor-track, waiting thereat to
be filled with bottles, into another position II (shown in
dotted line) corresponding to another end position in the
operating cycle in which the bottle-gripping-head 193 is
disposed directly above the first six bottles in each of the
four single tracks. The horizontal movement of the
bottle-gripping-head 103 takes place by means of pistons
104 reciprocating in two parallel-acting, horizontally dis-
posed pneumatic cylinders 185. Additionally, the bottle-
gripping-head 193 is carried on a piston assembly adapted
to move in a vertically disposed pneumatic cylinder which
is operative to lower the bottle-gripping-head 103 into a
lower position IIT from the end position II thereof to there-
by enable gripping of the bottles disposed on the tracks,
and thereupon lifting the same to the end position IV.
The bottle-gripping-head 183 thereupon moves or trans-
ports the bottles in a firmly gripped manner from position
IV over to the end V by actuation of pistons 165 in cyl-
inders 104. While in the end position V, the bottle-
gripping-head 103 is lowered again by the piston-cylinder
assembly into another lower position designated by VI
whereby the bottles are lowered into the awaiting empty
case, and are thereafter emptied into this case, whereupon
the bottle-gripping-head 183 returns in the empty condi-
tion thereof to the first end position designated by I.
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The foregoing briefly describes the six main or end posi-
tions designated by I, II, III, IV, V and VI into which
the bottle-gripping-head 303 is moved sequentially during
an operating cycle, whereby positions I and V correspond
to the first end position and positions I and IV to the
second end position of the bottle-gripping-head 193 in the
horizontal movement thereof along guide rails, whereas
the positions III and VI correspond to the lowered posi-
tions of the bottle-gripping-head 103 into which the bottle-
gripping head 103 is lowered from the end position II
and V, respectively, and out of which the bottle-gripping-
head 103 is raised again into the respective positions IV
and I. The actual control for achieving these various
positions will be described more fully hereinafter.

The foregoing also indicates that the movement of the
packing member or bottle-gripping-head 103 has its start-
ing point in position I during the operating cycle in which
the movement of the bottle-gripping-head 103 is actuated
or effected by the impulse control valve 108 which carries
a pivot arm adapted to rotate about a pivot pin. The
outer free end of the pivot arm is actuated by a projection
at the bottle-gripping-head 103 in such a manner that the
pivot arm is pivoted or swung in a direction that will
cause valve 108 to be actuated or effected thereby only
when the bottle-gripping-head 103 together with the
projection thereof moves upwardly from a lowered posi-
tion; however, as the bottle-gripping-head is lowered the
projection actuates the arm in a direction that swings
pivot arm away from the impulse control device of the
valve 168 whereby the impulse control device 108 remains
unaffected. A return spring urges the pivot arm back to
an intermediate position thereof so as to be ready to be
moved to the release position thereof as soon as the pro-
jection has been moved downwardly a certain distance.

The impulse control valve 108 is operatively connected
over line or conduit 181" with the four impulse control
valves 76 through 79 arranged in the four bottle tracks,
which are actuated by the botiles in these tracks, and,
more particularly, is connected with the impulse control
valves 76 through 79 in such a manner that when and only
in case when all five valves 76 through 79 and 108 are
actuated, and only in such a case, compressed air will be
supplied to the two cylinders 105 which act in parallel to
thereby move the bottle-gripping-head 193 from the start-
ing position I to the position II thereof.

An impulse control valve 125 is provided at the right
end of the horizontal trajectory or path of the bottle-
gripping-head 103 as viewed in FIGURE 1 which is of
identical construction as the impulse control valve 188
mentioned hereinabove. The impulse control valve 125
which is identical with the valve 108 is operative in such
a manner that it will be actuated or affected when the
bottle-gripping-head 193 moves from the lowered position
1T thereof to the upper position IV thereof whereas it re-
mains, in contrast thereto, unaffected when the bottle-
gripping-head 103 is moved or displaced horizontally from
the initial position I directly above the case conveyor to the
position II theteof directly above the bottle conveyor and
thereupon vertically from position II to position III. The
impulse control valve 125 is interconnected in the control
system in such a manner that when it is actnated it will
provide a supply of compressed air to the horizontal com-
pressed-air cylinders 105 in order that the bottle-gripping-
head 163 will be displaced from its position IV directly
above the bottle track into the position V directly above
the case track. Furthermore, by suitably arranging the
actuating lever of the impulse control valve 125 in the
path of the bottle-gripping-head 163 it can be so arranged
that it will be actunated only during the upward movement
of the bottle-gripping-head 103 from the position IIT there-
of when it arrives about in position IV thereof but not
during the downward movement thereof.

As the bottle-gripping-head 163 approaches the end of
the horizontal trajectory or movement from the position
IV into the position V thereof, the axially sliding rod 115
comes into the path of a cam arrangement 129, which
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acts on the axially sliding rod 115. In other words, as
soon as the axially sliding rod 115 comes into engage-
ment with the cam arrangement 129 illustrated in FIG-
URE 2, the axially sliding rod 115 is pushed axially in-
wardly, whereupon a suitable power cylinder system is
actuated so that the bottle-gripping-head 183 is lowered
in the position VI thereof. The cam arrangement 129,
however, is so constructed as to actuate rod 115 only if
at the same time an empty case is in the proper position
on the case conveyor track to receive the bottles. If no
empty case is in the proper position on the case conveyor
track ready to be filled with the bottles held by the bottle-
gripping cups, the bottle-gripping-head 163 will remain
in the position V thereof uatil an empty case actually ar-
rives in position on the case conveyor track., The axially
sliding rod 115 will then be actuated by the cam arrange-
ment 129, as soon as the empty case arrives in the proper
position thereof whereupon the bottle-gripping-head 103
is lowered into position VI thereof.

This sequence of operation is achieved by the aforemen-
tioned impulse control valve 57 which is operative to ef-
fectively supply compressed air from the compressed air
input or supply line 356 over the control slide valve gen-
erally designated by reference numeral 126 to the com-
pressed air cylinder 127 which is operatively connected
with the control slide valve 126 by a line 357. A piston
member 128" adapted to reciprocate within the cylinder
127 is mounted on a piston rod 128 which in turn is opera-
tive to move a vertically movable cam plate 129 inwardly
and outwardly into the path of the axially sliding rod
115 in a horizontal direction. The cam plate 129, as
mentioned hereinabove, in that case actuates the axially
sliding rod 115 by axially displacing the same inwardly if
the axially sliding rod 115 has already arrived in a position
in front of the cam face of cam plate 129. If, however,
the axially sliding rod 115 has not yet arrived in front
of the cam face of cam plate 129, the outer end of the
axially sliding rod 115 will be pushed or axially moved
inwardly by the cam face of the plate 129 as soon as
the bottle-gripping-head 103 arrives in that position. The
cam plate 129 is mounted in such way as to be capable
of sliding vertically upwardly on the end of the piston
rod 128 by the use of a vertical support pin 130 secured to
plate 129 which is slidably fitted into or received in a
guide bore provided in bracket plate 131 which in turn
is suitably secured to the end of the piston rod 128. Simul-
taneously therewith, an extra safeguard in the form of a
rotating plate 132 is provided which is held by gravity
in a rotary position thereof in which it abuts against the
underside of the cam plate 129 but which is adapted to
be pivoted downwardly by the end of the axially sliding
rod 115 when the latter is pushed down. As soon as the
axially sliding rod 115 has passed the rotary blocking
plate 132, the latter will tilt back to its normal position
under gravity abutting against the underside of the cam
plate 129 regardless of whether the cam plate 129 has
or has not been axially moved outwardly by the piston
member 128’ disposed within cylinder 127. This arrange-
ment is to prevent the forward movement of an empty
case which would cause cam plate 129 to be pressed out-
wardly by the supply of compressed air in the cylinder
127 exactly at the moment when the bottle-gripping-head
163 is lifted into the upper position I thereof.

It has been mentioned by way of introduction, and it
has also been referred to hereinabove in this description
that the packing machine in accordance with the present
invention is pneumatically operated, ie., is operated by
the aid of cylinders and reciprocating pistons, and piston
rods of which move or displace the respective parts of
the packing machine to and fro as the case may be. In
general, the cylinders used in connection with the pneu-
matic control system of the present invention are supplied
with compressed air over control slide valves which may
be either cam or impulse actuated.

The slide valve assembly generally designated by ref-
erence numeral 159 includes a casing or housing 159’ pro- |
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vided with a central bore 169 in which is slidingly dis-
posed a slide assembly generally designated by reference
numeral 161 and provided with four spools 162, 163,
164 and 165. An enlarged chamber 166 and 167 each
accommodating therein a reciprocating piston 168 and
169 is in communication at each end with the central
bore 160. Each piston 168 and 169 is provided with a
stem-like piston rod 170 and 171, respectively, which is
of such diameter as to be axially slidable within corre-
sponding bores provided in the end portions of the slide
assembly 161.

The two outermost spools 162 and 165 of the slide as-
sembly 161 merely serve to govern or control the same
since they are provided with small bores establishing a
communication between a respective chamber and the
space between two adjoining spools 162 and 163 and
two adjoining spools 164 and 165, respectively.

Hquidistant from the ends of central bore 160 is pro-
vided a supply port 172 for supplying compressed air
to the casing 159’ while a first compressed air connecting
port 173 and a first air discharge port 174 are provided
in the left portion of casing 159’ intermediate the left end
of the bore 160 and the port 172. A second compressed-
ajr connecting port 175 and a second air discharge port
176 are provided between the centrally disposed com-
pressed air inlet port 172 and the right end of the central
bore 160. The two compressed-air connecting ports 173
and 175 are located within the casing 159’ in such posi-
tion that when the slide assembly 161 is in one end posi-
tion thereof, for instance, in the left end position, a com-
munication is established between the supply inlet port
172 and the first connecting port 173 through the space
between the two spools 163 and 164 while the second
connecting port 175 is placed into communication with
the second air discharge port 176. After the slide assem-
bly 161 is moved to the opposite end position thereof,
the space between the spools 163 and 164 now establish
a communication between the supply port 172 and the
second connecting port 175 while the first connecting port
173 is placed into communication with the first outlet
or discharge port 174.

Two narrow passages 177 and 178 branch off from
the supply or inlet port 172 of which cnly one will be
described more fully since the other is of identical con-
struction and operation. More particularly, the passage
177 splits into a first branch or passage 179 extending
toward the right and terminating in the left end of the
end chamber 166 whereas the other branch passage 186
extends toward the left and connects with a line or con-
duit 181 suitably connected thereto. Line 181 is opera-
tively connected with the line or conduit 181’ which
itself has a plurality of branch lines leading to the re-
spective impulse control valves 76, 77, 78, 79 and 168.

Each impulse control valve 79, 78, 77, 76 and 108 which
is of identical construction with impulse control valve
57, therefore comprises a casing 182 with a reciprocating
piston member 183 therein which is normally urged
against one end of the casing 182 by the spring 184. An
air or connecting port 185, for example, in the form
of an inlet bore or the like, is provided in the opposite
end of the casing 182 which is adapted to be closed by
a stem portion 186 suitably secured to the piston 183
when the piston is pressed inwardly against the force of
spring 184 by the outwardly extending actuating pin por-
tion 187, as will be described more fully hereinafter.
However, ordinarily, when the piston assembly 183, 186,
187 is in the normal position thereof, air is permitted to
escape through a discharge opening or port 182’ suitably
provided in casing 182.

Each individual control impulse valve 76, 77, 78, 79
and 168 is constructed in this manner, and each row of
bottles thereby push or press against a respective actuat-
ing pin portion 187 extending outwardly of the respective
housing or casing 182 against the force exerted by a re-
spective spring 184. It is the extent and magnitude of
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the force exerted against the spring force of spring 184
which ultimately determines whether the respective im-
pulse conirol valve is closed or remains open.

It is quite obvious that if a number of such impulse
control valves 76-79 and 108 each including the ele-
ments 182, 183, 184, 185, 186, 187 and 182’ are opera-
tively connected in parallel with an air line correspond-
ing to line 181, compressed air which normally flows
through the passage 177 of the control slide valve 159
will escape into the atmosphere through any one or all
of discharge ports 182’ of these impulse control valves
76-79 and 108 until each and every one of thess impulse
control valves which are operatively connected with the
line 181’ are closed by a sufficiently high pressure against
the respective actuating pin portions 187. In connection
with the impulse control valve 76, 77, 78 and 79 this will
occur, for instance, when at least eight bottles in each
row of the four tracks of the bottle conveyor track rest
against the respective actuating pin portion 187 thereof.
A fifth impulse control valve 108 is also operatively
connected with the line 181’ and thereby is also opera-
tively connected in parallel with the other parallelly con-
nected impulse control valves 76 through 79 which in
effect requires closure of all of the impulse control
valves 76 through 79 and 108 in order to prevent the
escape of air flowing from inlet 172 through passage 177,
branch passage 180, line 181 and line 181’ into the atmos-
phere. In other words, as long as a single one of these
impulse control valves 76 through 79 and 108 is open
or unaffected, the pressure in lines 181, 181’ will be es-
sentially atmospheric pressure. As soon as all the im-
pulse control valves 76 through 79 and 108 are closed,
immediately thereafter, and only in that event, the pres-
sure in line 181, 181’ will rise rapidly above atmospheric
presure to a predetermined over-pressure.

As mentioned hereinabove, the passage 178 in the right
portion of the casing 159’ is identical with passage 177
with the modification that the line 189 connected with
the outwardly extending branch passage 178’ itself is only
connected with a single impulse control valve, namely
with the impulse control valve 125. The inwardly ex-
tending branch passage 178" again leads toward the right
end of the enlarged end chamber 167.

A connecting line 190 operatively connects the right
end of each cylinder 165 of the two parallelly acting hori-
zontal cylinders 105 with the first connecting port 173.
The second connecting port 175, that is, the one disposed
to the right of the intake 172, is operatively connected
with the left end of each of these horizontal cylinders 165
over lines 191 and 191’.

The operation of the pneumatic control system for the
bottle-gripping-head 103 in accordance with the present
invention is as follows:

If either of the two lines or conduits 181, 181’ or 189
is effectively closed by the respective impulse control
valves 76 through 79, 188 and 125 connected thereto,
this will cause an increase in pressure over and above
atmospheric pressure in the corresponding end chamber
166 or 167 provided within control slide valve 159 and
operatively connected therewith. An increase in the pres-
sure in either end chamber 166 or 167 will cause the slide
assembly 161, 162, 163, 164, 165 to be displaced to one
or the other side of the central bore 166 provided in valve
casing 159" so that the connecting port 175 or 173 which
is disposed opposite to the side supplied with increased
pressure will be operatively placed into communication
with the compressed-air inlet port 172,

In the position of the slide valve assembly 161, 162,
163, 164, 165 of control slide valve generally designated
by reference numeral 159 illustrated, it is assumed that all
the impulse control valves 76 through 79 as well as the
impulse control valve 108 are closed. As a result thereof,
compressed air is supplied over the inlet port 172 to the
connecting port 175 which in turn will supply compressed
air to the left side of the horizontal cylinders 105 through
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connecting lines 191 and 191". This in turn will cause
the piston members 104 and therewith the bottle-grip-
ping-head 183 supported thereon to move toward the right
along guide rails, from the position I to the position II
thereof.

Under these operating conditions, impulse control valve
125, which is such as to be actuated only under certain
operating conditions, namely as the bottle-gripping-head
163 is lifted from position IiI to position IV thereof will
not be actnated or affected as the bottle-gripping-head 163
moves from the position I into the position II. Conse-
quently, as the bottle-gripping-head arrives in the second
upper end position II thereof, the control devices for mov-
ing the bottle-gripping-head in the downward direction
and thereupon in the upward direction will take over the
control to move or displace the bottle-gripping-head from
the position I into the position III and thereupon back
into the position IV thereof, and it is only during this
upward return movement of the bottle-gripping-head 163
from the position I into the position IV that the impulse
control valve 125 is affected or actuated.

It is also clear that as soon as the bottle-gripping-head
183 begins to move away from its position I, as com-
pressed air is supplied from inlet port 172 through con-
necting port 175 and connecting lines 191 and 191’ to the
left working chamber of horizontal cylinders 105, the
impulse control valve 108 is again re-opened under the
force of the respective spring 184 thereof disposed in the
casing 182 thereof. As a result thereof, the pressure in
the line system 181, 181’ and therewith in the end cham-
ber 166 drops back to atmospheric pressure. However,
the opening of valve 108 and the consequent pressure
drop in lines 181 and 181’ as well as in chamber 166 will
have no effect on the position of the slide assembly 161,
namely for two reasons:

(2) First and foremost, pistons 168 and 169 are non-
positively or loosely connected with the stems 170 and
171 thereof within the slide assembly 161 so that the re-
turn stroke of either piston 168 or 169 does not necessari-
ly move back the slide assembly 161; and

(b) Additionally, the friction between the slide assem-
bly 161 and the central bore 160 within which the former
is accommodated requires a positive predetermined over-
pressure acting on the piston of the opposite end in order
to return the slide assembly 161 to the other end position
thereof from the one in which it presently finds itself.

Such a positive over-pressure can be obtained only when
the operating conditions are such that the impulse control
valves which control the respective end chamber 166 and
167 over lines 181 and 189 are closed. This means that
the control slide valve 15 including the slide assembly
161 and piston assemblies 168, 17¢ and 159, 171, respec-
tively, will be moved from the right end position thereof
in which it is shown into the left end position thereof, only
when the impulse control valve 125 is closed, i.e., as the
boitle-gripping-head 183 arrives or approaches the end
position IV thereof during the upward movement from the
position ITI thereof., Under these circumstances, the pres-
sure in the passage 178, branch passages 178", 178" and
line 189 is permitted to build up to a predetermined over-
pressure which acts on the right face of piston 169 so that
the slide assembly 161 will be moved in the opposite direc-
tion into the left end position thereof, whereupon com-
pressed air is supplied from the inlet port 172 through the
connecting port 173 into the line 190 thereby applying
compressed air to the right face of the pistons 164. This
in turn will move the pistons 104 toward the left and will
also move the bottle-gripping-head 103 from the position
IV into the position V thereof.

As is quite obvious from the foregoing description of
the control slide valve 159, the latter is double-acting,
which means in practice that five impulse control valves
76 through 79 and 188 connected in parallel are operative-
ly connected with one side thereof whereas a single im-
pulse control valve 125 is operatively connected with the
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other side thereof. In case the impulse control valve 125
is omitted and also passage 178 as well as branch passages
178" and 178" together with line 189 are omitted, and a
spring is substituted for the piston 169 which will spring-
load the slide assembly 161 so as to normally move toward
the left, the slide assembly 161 would thereby become
single-acting, which means in practice that only one of
the movements thereof would be controlled by impulse
control valves. The same can also be accomplished, in-
stead of omitting passages 178, 178’ and 178" and piston
169 and substituting therefor a return spring, by providing
the piston 168 with a larger effective cross-sectional area
than the piston 169. Under these circumstances, it would
be sufficient to effectively close the line 182.  In that case,
ie., when the piston 168 is made larger than the piston
169, the control slide valve arrangement is such that with
a double-acting slide valve assembly, the side with the
larger piston area will normally dominate in case the im-
pulse control valves of both sides, i.e., the impulse control
valves 76 through 79 and 108 as well as the impulse con-
trol valve 125 and/or any other number of impulse con-
trol valves which may be operatively connected in parallel
with lines 181 and 189 are simultaneously closed. Such
an arrangement is conceivably desirable in many cases. In
connection with the present case, the simultaneous con.
trol influence which would effectively close the impulse
control valves of both sides could not happen, however,
it is evident that in this case the same effect would be
obtained regardless of which of the two pistons 168 and
169 is made larger.

Furthermore, it is also understood that the control slide
valve assembly 159 described hereinabove may be varied
or modified within the spirit and scope of the present in-
vention, for example, by connecting additional apparatus
to be controlled with the ports 174 and 176 which, in that
case, would have to be operated at a somewhat lower pres-
sure than the main apparatus.

In summary, as the impulse control valves 76 through
79 and 108 are closed by the application of a predeter-
mined force to the respective actuating pin portions 187
thereof, the pressure in the line system 181, 181", normal-
ly supplied from the inlet port 172 over passage 177 and
branch passage 180, is permitted to build up to a pres-
sure above atmospheric pressure whereby the over-pres-
sure will also exist within chamber 166 by reason of the
existence of the branch passage 179. This will apply an
over-pressure to the left face of the piston 168 thereby
moving the slide assembly 161 toward the right end posi-
tion thereof. As a result thereof, as soon as the slide
assembly 161, 162, 163, 164, 165 arrives in the right end
position thereof, the inlet port 172 is effectively placed
into communication with the connecting port 175 thereby
supplying compressed air over lines 191 and 191 to the
left working chamber of horizontally disposed cylinders
165. As a result thereof, the pistons 104 slidably accom-
modated within cylinders 185 are actuated and displaced
toward the right so that the bottle-gripping-head 193 is
moved from the position I thereof into the position II
thereof.

As the bottle-gripping-head 163 arrives in the position
II thereof, the impulse control valve 125 is not affected or
actuated thereby, as explained hereinabove, except as the
bottie-gripping-head 183 reaches the position IV from the
position II1 thereof. Consequently, as the bottle-gripping-
head 183 arrives at the position II thereof in which the
bottle-gripping-head 103 is in the upper position above
the bottle conveyor track, other control slide valves will
take over the control function.

As also pointed out hereinabove, as soon as the bottle-
gripping-head 103 left its end position I, the impulse con-
trol valve 108 opened. However, opening of this im-
pulse control valve 108 accompanied by the pressure drop
in the line 181 and in the end chamber 166 did not have
any effect on the position of the slide assembly 161, 162,
183, 164, 165 since the pistons 168 and 162 with the stems
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176 and 171 thereof were non-positively connected with
the slide assembly 161 and since the friction between the
slide assembly and more particularly between the circum-
ferential surfaces of the spools 162, 163, 164, 165 thereof
and the internal surface of the central bore 168 require a
positive, predetermined over-pressure against the end of
the piston on the opposite side, i.e., against the piston 169
in order to move the slide assembly 161 back to the left
end position.

Such positive over-pressure is obtained as the bottle-
gripping-head 193 with the bottles suspended therefrom
is conveyed upwardly from the position HI into the posi-
tion IV thereof as indicated hereinabove. This is so
since the impulse control valve 125 will be closed as soon
as the bottle-gripping-head 103 arrives in the posi-
tion IV thereof, whereupon pressure.is permitted to
build up in the passage 178, branch passages 178" and
178" and line 189 and therewith in the right end portion
of the end chamber 167, i.e., in the part of the end cham-
ber 167 which will exert pressure against the right end
face of the piston 169. As soon as sufficient pressure
exists in the line system 189, 178, 178’, 178", the piston
169 pushes slide assembly 161 to the left end position
thereof, whereby compressed air is supplied from the inlet
port 172 over the connecting port 173 and the connecting
line 196 to the right end of the cylinders 165 which in turn
will produce a force on the right faces of pistons 104 mov-
ing the same fogether with the bottle-gripping-head 103
toward the left from the position IV into the position V.

As explained hereinabove, as the bottle-gripping-head
183 moves from position IV to the position V thereof and
as it arrives at the latter position, the impulse control
valve 108 does not close, i.e., remains unaffected so that
the other control devices are permitted to take over the
control of the bottle-gripping-head 1903, as will appear
more fully hereinafter.

As the bottle-gripping-head 163 arrives in the position
V thereof, the sliding rod 115 of the slide assembly 151,
151’, 151" comes into contact with the cam face 129
provided the impulse control valve 57 is closed by the
presence of an empty case on the case conveyor track
in position to receive the bottles suspended from the bot-
tle-gripping-head 103. If this is the case, i.e., if the im-
pulse control valve 57 is closed, pressure is permitted to
build up within the slide control valve 126, and more
particularly 'within the line system 358 and branch pas-
sage 359 branching off the inlet port 365 and branch pas-
the valve casing 126’ to raise the piston 360 and there-
with the slide assembly 361 provided with two spools 362
and 363 which valve the inlet port 356, the connecting
port 364 and the discharge port 366. In the position il-
lustrated when the impulse control valve 57 remains open
by the absence of an empty case in position below the
bottle-grigping-head on the bottle conveyor track, the con-
necting line 357 connecting the cylinder 127 with the con-
necting port 364 is placed into communication with the
discharge port 366 over a connecting passage 363" pro-
vided in the spool 363. A coil spring 367 which effec-
tively renders the control slide valve 126, a single-acting
valve normally urges the various parts thereof into the
position illustrated. Since compressed air through supply
line 356 and inlet port 365 effectively operates against a
closed chamber in which the equal areas of spools 362
and 363 are exposed at both ends thereof, the compressed
air at the inlet port 365 is ineffective to move the slide
‘assembly 361. :

However, as the pressure is permitted to build up in
line 358 upon closure of the bore 185 in the impulse con-
trol valve 57, the slide assembly 361 is raised by the up-
ward movement of the piston 368 thereby effectively dis-
connecting the connecting line 357 from the discharge line
366 while placing the supply line 356 into communica-
tion with the connecting line 357 so that compressed air
is supplied to the cylinder 127 whereupon the cam plate
129 is effectively moved into the path of the rod 115.
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If the bottle-gripping-head 183 arrives in the position
V thereof without an empty case in position on the case
conveyor track below the bottle-gripping-head 163, noth-
ing will happen until such case arrives and initiates the
control cycle in connection with the impulse control valve
57, control slide valve 126, cylinder 127 and piston assem-
bly 128, 128’ in order to move the cam plate 129 into
abutment with the rod 115 in the manner described here-
inabove to effect lowering of the bottle-gripping-head 183.

As soon as the bottle-gripping-head 103 arrives in the
position I thereof, the impulse control valve 198 is closed
as described hereinabove. However, closure of the im-
pulse control valve 108 in itself is insufficient to initiate
the next cycle of operation unless impulse control valves
76 through 79 are also closed, i.e., unless there is a suffi-
cient number of bottles in each of the four rows of the
bottle conveyor track which actuates the impulse control
valves 76 through 79.

As soon as this is the case, the pressure in the line 181
and 181’ is permitted to build up as described herein-
above, whereupon the bottle-gripping-head 103 is con-
veyed or displaced from the position I into the position
II thereof, as described hereinabove. This initiates the

next cycle of operation.

While the control slide valve arrangement illustrated
in FIGURES 1 and 2 of the present application is used
for controlling the movement and operation of the bottle-
gripping-head 193, it is understood that the use thereof
is not limited to this specific application which is only
given as an example, but that the control system may be
used in connection with any other imstallation in which
a movement in the cycle of operation is to be initiated
only when a number of predetermined conditions are
complied with.

The foregoing clearly indicates that the control system
of the packing machine in accordance with the present
invention offers a number of simple means for the pre-
vention «of faulty operation as the bottle-gripping-head
163 which is operative to grip the bottles and transport
the same from the bottle conveyor track 74 to an empty
case located in a predetermined position on the case con-
veyor track 42, goes through an operating cycle which
may be divided into two separate periods:

(A) The first period controls the movement from an
initial position directly above the empty case conveyor
track corresponding to position I over to a position di-
rectly above the bottle conveyor track, corresponding
to the position II, thereupon lowering the bottle-gripping-
head 183 to grip the bottles in the position IIT thereof,
gripping the bottles and lifting the bottle-gripping-head
103 with the gripped bottles to the upper position thereof
corresponding to the position IV and transporting the
same or displacing the same back to the position directly
above the empty case conveyor track corresponding to
the position V. :

(B) Then follows the second period, which includes
the steps of lowering the bottle-gripping-head 103 from
the position V into the position VI thereof, releasing the
bottles in the position VI, and thereupon lifting the bottle-
gripping-head 163 back to the initial position correspond-
ing to the position I.

Each of these periods will be initiated or permitted
only when all requirements for faultless and continuous
completion of the respective period are present.

Each separate stage or step of the operating cycle of
each period is controlled in each position of the bottle-
gripping-head 103 in such a way that they will be initiated
only if the bottle-gripping-head proceeds from the pre-
determined preceding position.

It is also understood that the individual control de-
vices such as the impulse control devices and slide valve
assemblies of which one embodiment each has been illus-
trated and described herein for purposes of illustration,
may be modified in many ways insofar as the actual con-
struction thereof is concerned without departing from
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the spirit and scope of the present invention. For exam-
ple, the separate individual impulse control valves may
be constructed as cam-geared slide valves, operatively
connected with one another by a series connection.

While I have shown and described one specific em-
bodiment in accordance with the present invention, it is
understood that the same is not limited thereto but is
susceptible of many changes and modifications within the
spirit and scope of the present invention. Moreover, the
control system is not limited in its application to a pack-
ing machine as shown and illustarted herein but may be
utilized in connection with any system which requires
for automatic operation thereof that certain prerequisite
conditions are fulfilled. Consequently, it is obvious that
the present invention is not limited to the details thereof,
as well as to the details of the individual parts, but is
susceptible of many changes and modifications, both as
to its structure and application, and.I therefore do not
wish to be limited to the details described and shown
herein, but intend to cover all such changes and modifica-
tions as are encompassed by the scope of the appended
claims.

I claim:

1. A system for controlling the operating cycle of an
automatically operated machine, comprising fluid ac-
tuated means, supply means for supplying a fluid medium
under pressure, and connecting means operatively con-
necting said supply means with said fluid actuated means
including control valve means selectively controlling the
supply of said fluid medium to said fluid actuated meats,
said control valve means, having two end positions and
being provided with a pressure chamber at least at one
end thereof, normally open impulse control valve means
operatively connected in parallel with said pressure cham-
ber and supplied with said fluid medium under pressure
from said supply means to cause an over-pressure in said
pressure chamber only whenever said impulse control
valve means is in its closed position, and said impulse con-
trol valve means including a plurality of impulse control
valve members interconnected in such a way that said
over-pressure may build up in said pressure chamber
only upon closure of all of said impulse control valve
members,

2. A system for controlling the operating cycle of
an automatically operated machine according to claim 1,
including conduit means connecting said supply means
with said pressure chamber and said impulse control
valve means, and including throttling means to lessen the
amount of air which escapes while said impulse control
valve means is open. ‘

3. A system for controlling the operating cycle of an
automatically operated machine according to claim 1,
wherein said control valve means includes a pressure
chamber at both ends thereof adapted to be supplied
with said fluid medium from said supply means.

4. A system for controlling the operating cycles of an
automatically operated machine according to claim 1,
said control valve means including a slide assembly
provided with two pistons, one piston having a larger
piston area than the other, said pistons having a non-
positive connection with said slide assembly.

5. A system for controlling the operating cycle of an
automatically operated machine, comprising preumati-
cally actuated means, supply means for supplying a
pneumatic medium under pressure, and connecting means
operatively connecting said supply means with said pneu-
matically actuated means including control valve means

10

20

25

30

35

40

45

50

55

60

65

14

selectively controlling the supply of said pneumatic me-
dium to said pneumatically actuated means, said con-
trol means having two end positions and being provided
with a pressure chamber at least one end thereof, nor-
mally open impulse control valve means operatively con-
nected in parallel with said pressure chamber and sup-
plied with said' pneumatic medium under pressure from
said supply means to cause an over pressure in said pres-
sure chamber only upon actuation of said impulse con-
trol valve means to thereby close the same, said im-
pulse control valve means including a plurality of con-
trol valve members interconnected in such a way that
said over pressure may build up in said pressure cham-
ber only upon closure of all of said impulse control valve
members, and said control valve means including a slide
assembly and a piston non-positively connected with said
slide assembly and adapted to move within said pressure
chamber.

6. A system for controlling the operating cycle of an
automatically operated machine, comprising fluid actu-
ated means, supply means for supplying a fluid medium
under pressure, and connecting means operatively con-
necting said supply means with said fluid actuated means
including control valve means. selectively controlling a
supply of said fluid medium to said fluid actuating means,
said control valve means having two end positions and
being provided with a pressure chamber at least at one
end thereof, said control valve means including a slide
assembly provided with two pistons, one piston having
a larger piston area than the other, a plurality of impulse
control valve means, said impulse control valve means
being operatively connected with each of said two pistons
to actuate the same during the occurrence of said fluid
medium under pressure in a respective pressure chamber
and the impulse control valve means intended to domi-
nate the operation of said system being operatively con-
nected with the piston of larger diameter.

7. A system for controlling the operating cycles of an
automatically operated machine according to claim 4,
wherein said slide assembly includes a spool valve mem-
ber having axially aligned closed end bores in its opposite
axial end faces and each of said pistons having an axially
extending piston rod telescopically freely engaged within
a corresponding bore.
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