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CONVEYING APPARATUS WITH CONTROLLED
SPRAY MEANS FOR COATING PRINTED
PRODUCTS

BACKGROUND OF THE INVENTION

The present invention relates to a new and improved
conveying apparatus with a regulatable conveying
stream for a liquid and also pertains to the use of such
apparatus for the automated formation of packages
from printed products.

Conveyor devices of such type have become known
to the art for instance in the form of regulating pumps.
Such pumps and the measures required for their opera-
tion are complicated and expensive, particularly when
it is necessary to satisfy increased requirements con-
cerning accuracy in operation. Therefore, in many in-
stances the use of regulating pumps is inherently not
possible.

Previously, there was employed for the regulation of
the conveying stream, that is to say, the conveyed
quantity per unit of time, regulation of the throughflow
with the aid of a variable throughflow cross-section. In
most instances, the accuracies which could be thus at-
tained were unacceptable.

SUMMARY OF THE INVENTION

It is a primary object of the present invention to pro-
vide an improved construction of conveying apparatus
with a regulatable conveying stream for a liquid which
avoids the drawbacks and limitations of the prior art
proposals.

According to the invention, a pressure container for
the liquid is connected both with a conveying conduit
and via a mechanical-pneumatic or electro-pneumatic
converter, which can be controlled by regulating sig-
nals, with a compressed air source.

As should be readily understood from what has here-
tofore been discussed, with such apparatus the convey-
ing stream can be regulated by influencing an air cush-
jon, i.e., a transmission element which itself reacts with
inertia. It has now been completely surprisingly found
that with the described arrangement it is still possible
to realize an exceptionally accurate regulation of the
conveying stream and independent of coincidental fac-
tors. The expenditure necessary to achieve this purpose
is relatively low, particularly since in many instances
there is available a compressed air source and the regu-
lation in any event is predicated upon the use of regu-
lating signals.

A clear demonstration of the validity of what has
been explained above can be recognized when the
equipment of the invention is used for the automated
formation of packages from printed products arriving
in an overlapping fish-scale stream or arrangement for
the purpose of stabilizing such packages, and wherein
the fish-scale stream of printed products is subdivided
into sections and the product copies contained in the
individual sections are stacked into packages. With this
environment of use of the equipment and as contem-
plated by the invention, a signal transmitter for the reg-
ulating signals and coupled with the converter is syn-
chronously driven with a conveyor mechanism for the
fish-scale stream product sections. Above the conveyor
mechanism there is arranged a spray head which is cou-
pled via the conveying conduit with the pressure con-
tainer containing a bonding or adhesive agent. With
this arrangement, there is suitable as the regulating
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magnitude or parameter the velocity or speed of move-
ment of the conveying mechanism; it is converted, for
instance, by means of a tacho-generator into electrical
voltage signals, and the pressure in the pressure con-
tainer increasing proportional to the infeed speed of
the products. Hence, there is insured that there is al-
ways delivered the same, namely a sufficient quantity
of bonding agent, to the printed products moving past
the spray head with variable speed. This bonding agent
prevents falling apart of the product packages when
they are delivered for further processing.

Additional details of the inventive apparatus in gen-
eral and the inventive use thereof in particular will be
more readily apparent from the description given here-
inafter.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be better understood and objects
other than those set forth above, will become apparent
when consideration is given to the following detailed
description thereof. Such description makes reference
to the annexed drawings wherein there has been sche-
matically depicted an exemplary embodiment of appa-
ratus in conjunction with its use for the automated for-
mation of packages from printed products arriving in
overlapping fish-scale stream formation, and wherein:

FIG. 1 schematically illustrates components of the
apparatus structure of this development and also com-
ponents of a package sorter;,

FIG. 2a is a longitudinal sectional view of a spray
head used with the arrangement of FIG. 1,

FIG. 2b is an end view of the spray head depicted in
FIG. 2a, looking in the direction of the arrow X
thereof;,

FIG. 3 is an electric circuit diagram of the equip-
ment; and

FIGS. 3a and 3b illustrate balancing or adjustment
graphs for the control circuit of an electro-pneumatic
converter.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

With the particular use of the equipment according
to the showing of FIG. 1, the apparatus, as already indi-
cated, serves the purpose of stabilizing packages
formed from printed products arriving in overlapping
fish-scale formation as is known in the newspaper or
publishing art for instance. For this purpose there
should be applied a small amount or spot of bonding
agent at least at the printed products located closer to
the top of the package or stack, in order to prevent
such products from laterally sliding-off during trans-
port of the package. In this manner there is generally
increased the form retention characteristics of the not
yet bound package and accordingly there is afforded
the possibility of transporting such packages more
quickly and also more positively. However, success de-
pends to a considerable extent upon the application of
a sufficient quantity of bonding agent or adhesive to the
printed products. Conversely, there should of course
not be applied more bonding agent than is absolutely
necessary for the successful operation of the equip-
ment. Such requirements can not be easily fulfilled and
certainly not by carrying out one setting of the equip-
ment which satisfies all operating conditions, since the
speed of the fish-scale stream of products is not con-
stant. There are, in fact, present unavoidable factors



3,908,583

3

which bring about fluctuations in the speed of the prod-
uct stream during equipment operation.

Preceding the formation of the package is the subdi-
vision of the fish-scale stream of products into sections
containing the number of product copies which are
provided for each package. These sections are then
stacked into a package. This operation occurs in a so-
called package sorter in that a separation element con-
trolled by a counting pulse transmitter engages at the
appropriate location into the fish-scale product stream
and thus causes a temporary dam-up of the products at
the point of attack of the separation element, while at
the same time the products which have already passed
beneath the separation element can be further con-
veyed until there is present a gap or space at the fish-
scale product stream. Thereafter, the separation ele-
ment is brought out of engagement, until after through-
passage of the number of copies which are decisive for
the next package, the operation described above re-
peats. .

Now in FIG. 1 there is indicated by reference charac-
ter 1 the conveyor band or belt of the package sorter
which has not been particularly illustrated as to its fur-
ther details, this conveyor band 1 being driven by a
drive roller or roll 2. At the conveyor band 1 there are
delivered to the stack forming elements the sections of
the overlapping fish-scale product stream. With the il-
lustrated arrangement, the stack forming elements
comprise a further conveyor band 3, serving as the
stack support, as well as a stop 4 against which impact
the printed products, for instance newspaper copies 5,
and which stop 4 can be selectively placed out of its
product engaging position. If the package 6 which is in
the process of being formed is complete, then, the stop
or impact member 4 is brought out of its operable posi-
tion and the package 6 is transported away by means
of the conveyor band 3. At this point of time, the indi-
vidual copies of the products, especially those copies
located further towards the top of the stack, should
bear sufficiently against one another.

To this end there is arranged above the conveyor
band 1 (in its conveying direction somewhat shifted
towards the front) a spray head 7. This spray head 7
serves to deliver a suitable bonding agent or adhesive
in the form of a spray jet 8 to the newspaper copy S5or
other article being processed. If the conveying stream,
in other words in this particular instance more accu-
rately termed the spray stream of the bonding agent
were constant, then depending upon the change in the
velocity v with which the newspaper copies 5 move
through the spray stream or jet 8, the quantity of bond-
ing agent which is delivered and deposited upon the in-
dividual product copies will correspondingly fluctuate.
Hence, as already mentioned, the spray stream must be
regulated or controlled as a function of this velocity v.

Basically, the spray stream if forced out of a pressur-
ized container or vessel 9 which, in turn, is connected
via an immersion tube 10 with a conveying line or con-
duit 11 and thus with the spray head 7 and, on the other
hand, via an electro-pneumatic converter or transducer
12, with the schematically illustrated compressed air
source 100. The last-mentioned connection encom-
passes a pressure reduction valve 13, between such re-
duction valve 13 and the converter 12 the conduits or
lines 14 and 15 and finally between the latter and the
container 9 the conduit 16. The air pressure ahead of
the reduction valve 13 possesses the value P, after the
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pressure reduction valve 13 the value Py, and after the
converter 12 and therefore also in the pressurized ves-
sel or container 9 the value P,. Although the pressures
P and P, are constant, the pressure P, varies as a func-
tion of the electro-pneumatic converter 12 which, as is
known, changes the pressure—in the case under con-
sideration—in direct proportion to the electrical volt-
age delivered thereto. Complete details of a suitable
constructional form of such an electro-pneumatic con-
verter have been disclosed in the accompanying in-
structions concerning the use of such equipment and
the replacement part lists No. E/P-100-DI, April, 1969,
of the concern Conoflow Europa N.V., Dordrecht,
Holland. Such equipment works according to the prin-
ciple of force comparison and forms an electrical input
signal into a proportional pneumatic output pressure.

In the present case, the input signal is delivered in the
form of an electric voltage from a tacho-generator 17
driven via a drive belt 18 from the drive roller 2 of the
conveyor band 1. This signal, which is proportional to
the speed of the conveyor band 1 under the explained
conditions, arrives by means of the conductor or line
19 and via the electronic circuit, generally designated
by reference character 20 (see also FIG. 3), at the con-
verter 12. The electronic circuit 20 comprises a poten-
tiometer 21a for the basic adjustment or setting (com-
pare FIG. 3b) and a potentiometer 22a for the regula-
tion or control region setting (compare FIG. 3a). These
measures ensure that the pressure P, in the pressurized
container of vessel 9 always is proportional to the speed
of the conveyor band 1, whereby the conveying stream
arriving through the conduit 11 at the spray head 7 is
always regulated as a function of the band speed, that
is to say, the speed v of the newspapers 5.

According to the showing of FIG. 2a, the conical
spray nozzle 21 of the spray head 7 is controlled by a
needle valve 24 which is connected with an armature
24 enclosed by a magnet coil 23 and retained in closed
position by a spring 25. By means of a conductor or line
26 (see also FIG. 3) the coil 23 is connected with the
electronic circuit, so that such is energized by the si-
multaneous actuation of three switches. The first
switch 27 (FIG. 3) simultaneously serves as the main
switch of the apparatus. Both of the other switches or
scanners 28 and 29 are designed as photoelectric cells,
and these photoelectric cells are arranged beneath the
path of movement of the newspapers or the like and are
actuated thereby. As best seen by referring to FIG. 1,
both of the switches 28 and 29 are closed after the front
end of a fish-scale stream section arrives at the region
of the spray jet 8, until approximately the next to last
product copy has reached the region of the spray jet.
What is decisive for this mode of operation is the spac-
ing of the photoelectric cell 29 from the photoelectric
cell 28. The needle valve 22 thus frees the spray nozzle
at such time and only for such length of time as spray-
ing of the bonding agent or adhesive is sensible. Elec-
tronic circuit 20 includes a conventional timing ele-
ment through which the nozzle release action can be
somewhat delayed so that the first few copies of the
fish-scale product stream section do not receive any
bonding agent. This does not constitute any drawback,
since at the region of such product copies the friction,
brought about by the weight of the further product cop-
ies situated on top of the first few copies is large enough
to prevent slip-out of the lower situated product copies.
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As will be readily seen by referring to FIG. 24, the ad-
hesive or bonding agent arrives from the inlet 30 of the
spray head 7 through channel 31 of the armature at the
spray nozzle 21. This spray nozzle 21 is enclosed by a
ring nozzle 32, to which there is delivered via an exten-
sion of the conduit 14, namely via the conduit 33 com-
pressed air which is reduced in pressure to the value Py
by a further pressure reduction valve 34. With the aid
of this air there is formed the spray jet 8. The spray
head 7, as best seen by referring to FIG. 2b, possesses
two further slot-shaped air outlets or discharges 35
which are likewise supplied via the conduit 33 and
serve the purpose of flattening the spray jet 8.

From the above discussion there already should be
apparent the more essential mode of operation of such
equipment; therefore it only will be briefly summarized
hereinafter: the pressure P, at the pressurized container
9 increases or decreases respectively as a function of
the speed v with which the newspapers move past the
spray jet 8. Accordingly, the conveying stream, that is
to say, the amount of bonding agent or adhesive
sprayed per unit of time, increases or decreases, with
the result that the newspapers always receive the same
(useful) quantity of adhesive material. With the use of
very simple means, it is thus possible to solve the prob-
lem of regulating a conveying stream and specifically
with an accuracy which only then could be heretofore
realized when using regulating pumps if there was un-
dertaken a considerable expenditure.

The use of a pressurized container does not of neces-
sity preclude a continuous conveying action. For in-
stance, it would be possible to continuously replenish
the liquid into the pressurized container from a suitable
source, in order to insure for continuous operation.
The electro-pneumatic converter is completely capable
of also compensating for the stepwise refilling of liquid
into the container. With the particularly described use,
there are thus not necessary those measures, since with
the relatively low requirement of bonding agent the re-
quired interruption in the operation of the equipment
enables refilling of the container.

While there is shown and described present preferred
embodiments of the invention, it is to be distinctly un-
derstood that the invention is not limited thereto, but
may be otherwise variously embodied and practiced
within the scope of the following claims. Accordingly,
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What is claimed is:

1. In an apparatus for automatically forming pack-
ages of printed products from a stream of said products
being conveyed in a fish-scale sequence, a bonding
agent conveying apparatus comprising means for con-
veying said products in a fish-scale sequence, means for
generating a regulating signal having a value which var-
ies in accordance with the speed at which said products
are being conveyed, a source of compressed air, a pres-
surized container for a liquid bonding agent, converter
means controlled by said regulating signal and connect-
ing the compressed air source with said pressurized
container for regulating the pressure in said pressurized
container in accordance with the speed at which said
products are being conveyed, means proximate said
conveyor for forming a regulatable spray stream of said
liquid bonding agent onto said printed products, means
for conveying the pressurized liquid bonding agent in
said container to said liquid stream forming means, the
rate of flow of said bonding agent into said liquid spray
stream forming means being proportional to the pres-
sure in said container and being substantially propor-
tional to the speed at which said products are being
conveyed, and means for forming a package of said
printed products, wherein said bonding agent stabilizes
said package of printed products.

2. The apparatus of claim 1 wherein said means for
forming a regulatable stream of said bonding agent in-
cludes a spray nozzle, an electromagnetic valve means
for controlling said spray nozzle, and scanner means
responsive to the infeed of a fish-scale product stream
into the path of the stream of bonding agent for releas-
ing the spray nozzle to discharge a stream of bonding
agent toward said product stream.

3. The apparatus as defined in claim 2, further com-
prising a second scanner means arranged upstream
with respect to said first scanner means, said scanner
means providing a signal for actuating said electromag-
netic valve means.

4. The apparatus as defined in claim 3, further in-
cluding a control circuit for the electro-magnetic valve,
and a time-delay circuit means arranged in the control
circuit of the electro-magnetic valve, said time-delay
circuit means being adjusted or adjustable to a prede-

termined value.
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