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Description

Background

[0001] This invention relates to dryers, and to a dryer
for solvent based or water based inks and coatings
which are applied to continuous webs by flexographic
or gravure presses.
[0002] Present dryers for flexographic and gravure
presses use hot air, sometimes with the assistance of
infrared radiation, which impinges a moving freshly
printed web. The temperature of the hot air is typically
controlled so as not to exceed temperatures where the
print, coating, or web may be compromised, including
skinning of print or coating, boiling of print or coatings,
or thermal yielding of film webs.
[0003] In general, traditional forced hot air drying sys-
tems used on flexographic and gravure printing and
coating equipment have used slotted air impinging noz-
zle dryers. By impinging it is meant that the direction of
the air stream flow has a predominant perpendicular ve-
locity component relative to the local planar surface of
the web being impinged upon by the air stream. The
nozzle slot width on these systems has typically been
in the range of 1.02 mm to 3.175 mm (0.040 to 0.125
inch) and with a nozzle slot length of the maximum web
width plus or minus approximately 25.4 mm to 38.1 mm
(1 to 1-1/2 inch) based on a particular application. The
internal nozzle chamber pressures have typically been
in the range of 1.24 kPa to 3.73 kPa (5 to 15 inches
water column (1 psi = 27.76 inches water column))
which produces the driving force to achieve impinging
air flow velocities in the range of 25.4 to 60.96 metres
per second (5,000 to 12,000 feet per minute). The drying
capacity of the system is dominated by the heat transfer
characteristics in the locale of the impinging air stream.
The heat transfer coefficient is strongly related to the
impinging air stream velocity. Improving the perform-
ance of the traditional air impinging nozzle dryer tech-
nology is currently limited by technological, economical,
and space limitations of the mechanics for which these
systems are integrated.
[0004] Variations of the slotted nozzle arrangement
include a distributed orifice array with orifice diameters
of approximately 3.175 mm (0.125 inch). Some dryer
manufactures claim that such orifice arrays have im-
proved evaporative drying performance. This particular
type of configuration uses pressure supplies similar to
the slotted nozzles described above.
[0005] A further prior art arrangement is shown in doc-
ument EP-A-0647 524 on which the pre-characterizing
part of claim 1 is based. In this arrangement an air ple-
num is formed by a generally cylindrical outer casing,
the air plenum having a multitude of outlet orifices for
the air along its length. Co-axially arranged inside the
outer casing is an inner casing containing an electric
heater with a thermally conductive sheath along its axis.
Air enters the arrangement at one end of the inner cas-

ing, passing in the annular space between the heater
element and the walls of the inner casing. The wall of
the inner casing does not extend to the end of the outer
casing thus allowing the heated air to enter the outer
casing and exit via the outlet orifices.

Summary of the Invention

[0006] The invention is as set out in claim 1 below and
includes a labyrinthine passage inside the first casing.
The heater may be controlled by a dedicated control cir-
cuit. The preferred embodiment of the heater is a coiled
wire heating element which is positioned in the path of
the air flow.

Description of the Drawing

[0007] The invention will be explained in conjunction
with illustrative embodiments shown in the accompany-
ing drawing, in which --

Figure 1 is a schematic illustration of the central im-
pression drum of a flexographic press with eight
color decks, between color dryers, and a tunnel dry-
er;
Figure 2 is a schematic illustration of a between
color dryer and a control system which is formed in
accordance with the invention;
Figure 3 is a top plan view of the triple pass heat
plant that is a common to the various dryer config-
urations and is formed in accordance with the in-
vention;
Figure 4 is an end view of the triple pass heat plant
of Figure 3;
Figure 5 is a side view of the triple pass heat plant
of Figure 3;
Figure 6 is a sectional side view of the triple pass
heat plant of Figure 3;
Figure 7 is a top plan view of a between color dryer
that is formed in accordance with the invention;
Figure 8 is a side view of the dryer of Figure 7;
Figure 9 is an end view of the dryer of Figure 7;
Figure 10 is a top view of a tunnel dryer that is
formed in accordance with the invention;
Figure 11 is a side view of the dryer of Figure 10;
Figure 12 is an end view of the dryer of Figure 10.

Description of Specific Embodiments

[0008] Referring to Figure 1, a flexographic press 20
includes a central impression drum 21 that is rotatably
mounted on a pair of side frames 22. The particular
press illustrated in Figure 1 includes eight color decks
23 that are mounted on the frames. Each color deck in-
cludes an anilox roll 24 and a plate cylinder 25 for ap-
plying ink to a web W that rotates with the central im-
pression drum.
[0009] The web is unwound from an unwinder 27 and
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passes over rollers 28 to the central impression drum
21. The web rotates with the central impression drum
and then passes through a tunnel dryer 29 to a rewinder
30. Rollers 31 support the web inside of the tunnel dryer.
A single between color dryer 32 is mounted on the side
frames 22 downstream of each of the first seven color
decks 23 for drying the ink which is applied to the web
by the individual plate cylinders 25. A tunnel dryer is
mounted on an independent structure downstream of
the eighth deck.
[0010] With the exception of the particular structure
and operation of the between color dryers and the tunnel
dryer which will be described hereinafter, the flexo-
graphic press illustrated in Figure 1 is conventional and
well known.
[0011] Figure 2 illustrates a dryer 35 which includes
a first casing 36 which provides an inlet chamber 37 and
a second casing 38 which provides a nozzle plenum 39.
Compressed air is provided to the inlet chamber 37 by
an air inlet tube 40 that is ultimately connected to a low-
pressure air supply 41. The low-pressure compressed
air preferably has a maximum pressure of 345 kPa (50
psi). (In contrast, high-pressure compressed air typically
has a minimum pressure of 552 kPa (80 psig)) A servo
controlled air supply valve 42 (SCASV) is located along
air inlet tube 40 to regulate the volume of air entering
the inlet chamber 37.
[0012] The casing 38 is provided with a plurality of
round orifices 43 that preferably have a diameter of 1
mm (0.040 inch) or less. Air flows through the orifices at
near sonic velocity 343 metres per second (67,500 ft/
min). Upon exiting the orifice, the air, now traveling at a
considerably reduced velocity, impinges on ink 44 which
is imprinted on the web W which is supported by the
central impression drum 21.
[0013] A heating element 45 is positioned in the path
of the pressurized air for heating the stream of air. The
heating element is an electrical resistance heater that is
ultimately powered by a voltage source 46. The heater
can be heated by power sources that are available to
typical light industry, for example, 120-volt alternating
current (AC) or 240-volt AC.
[0014] In one specific embodiment the heating ele-
ment 45 was a commercially available heating element
composed of a wound wire consisting of an iron based
alloy sold under the trademark Kanthal A1. This alloy is
5.5% aluminum, 22% chromium, 0.5% cobalt, and 62%
iron. Kanthal A1 has a melting point of 1510°C
(2750NF), and an electric resistivity of 145 microohms-
cm. The wire is helically or spirally wound into a coil to
form the heating element and the air that flows through
the inlet chamber 37 flows through and around the heat-
ing element. This type of heater element is well de-
scribed in U.S. Patent No. 4,207,457. Other types of
wires and other forms of heaters can also be used.
[0015] A temperature sensor 48, such as a thermo-
couple, senses the temperature of the heated air within
the nozzle plenum 39 and provides feedback to a pro-

portional integral derivative (PID) temperature controller
49. The temperature controller provides input to a mas-
ter controller 50, which also provides output that subse-
quently, operates a heater controller 51. The heater con-
troller 51 can be a solid state relay, mechanical relay or
other voltage or electric current regulating device. De-
pending upon the temperature within the nozzle plenum
38, the heater controller 51 connects, disconnects, or
regulates the electrical power to the heating element 45.
A low-threshold pressure-switch 52 senses whether
there is air pressure, and thus air flow within the plenum,
before the heater is energized.
[0016] The air pressure in the nozzle plenum 38 is
controlled by a pneumatic servo valve mechanism with-
in the SCASV 42. The SCASV is sometimes referred to
as a volume-booster or as an externally sensed dome-
loaded regulator.
[0017] A set point pressure regulator 56 regulates the
high-pressure compressed air supply 57, thus establish-
ing the set point pressure, or reference pressure, side
of the SCASV 42. Pressure from the plenum is fed back
through feedback pressure airline 58 to the opposite
side of the SCASV 42. The difference in pressure on the
two sides of the servomechanism within the SCASV 42
shuttles the valve mechanism within the SCASV 42 to
sustain the desired pressure in the nozzle plenum 39.
[0018] The pressure output from the set point regula-
tor is presented to the dome of the SCASV 42, by the
servo controlled air supply valve shut-off 55 (SCASV-
SO). The SCASVSO 55 is an electrically controlled
pneumatic valve that passes, or shuts off, the set-point
pressure to the dome of the SCASV 42. This feature al-
lows the set-point pressure of the dryer to be preset, and
thus facilitates a simple electrical means of starting or
stopping flow in the dryer 35.
[0019] A further benefit of this invention is the ability
to locate the set-point regulator 56 remotely, thus allow-
ing the efficient adjustment and inspection of the indi-
vidual dryer systems. Another improvement of this con-
figuration is the ability of a single set-point regulator to
control the pressure to a plurality of nozzle plenums si-
multaneously to a common set-point pressure.
[0020] Figures 3-6 illustrate several views of a triple
pass heater that is common to both specific dryer con-
figurations described hereinafter.
[0021] A triple pass heater 61, is a labyrinthine cylin-
drically constructed device that heats the incoming air
stream 60 prior to delivery of the air to the distribution
plenums. The air stream initially enters the triple pass
heater 61 through an air inlet port 62 into the air inlet
chamber 63. An electrical receptacle (not shown) insert-
ed into the electrical receptacle port 64, and the outer
casing 65 provide the barrier between the air inlet cham-
ber 63 and the outside environment. The mating surfac-
es between the heating element flange 66 of the heating
element 67, and the primary header 68 provide the bar-
rier between the air inlet chamber 63 and the interme-
diate chamber 69.
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[0022] The primary header slots 70 fashioned in the
primary header 68 provide for air flow paths 71 from the
air inlet chamber 63 to the exterior chamber 72. The out-
er casing 65 and the outer header 73 provide the barrier
between the exterior chamber 72 and the outside envi-
ronment.
[0023] The intermediate casing slots 74 in the inter-
mediate casing 75 provide for air flow paths 76 from the
exterior chamber 72 to the intermediate chamber 69.
The intermediate casing 75 and the inner header 77 pro-
vide the barrier between the exterior chamber 72 and
the inner chamber 78.
[0024] Heating element holes 79 in the outer shell of
the heating element 67 provide the means for air flow
paths 80 from the intermediate chamber 69 into the in-
ternal passage of the heating element 67. Pins 81 pro-
vide the structural means of supporting the inner casing
82 concentrically inside the intermediate casing 75.
[0025] The mating surface between outer shell of the
heat element 67 and the inner casing 82 insure that the
air does not pass along the outer surface of the heating
element. Pin 83 provides a redundant device for pre-
venting heating element 67 from falling into the triple
pass heater 61 in the event the heating element flange
66 would separate from the heating element 67.
[0026] Upon exiting the heating element 67, the exit-
ing air flow 84 is in a heated state and is channeled by
the intermediate casing 75 to the triple pass exit port 86.
[0027] In this particular embodiment, the intermediate
casing 75 is fashioned into an elbow-type construction
to impart a bend in the exiting air flow 84. The design
variations to this particular feature of the intermediate
casing 75 are unlimited as required by the specific ap-
plication of the triple pass heater 61.
[0028] The details of a between color dryer according
to the invention are illustrated in Figures 7-9. The triple
pass heater 61 described earlier is attached to the cen-
tral air feeder 88 of the between color dryer assembly
89. The triple pass exit port 86 mates directly to a central
air feeder inlet port 87. Air exiting the triple pass heater
61 flows into the central air feeder 88, splits and is di-
rected outwardly towards two nozzle plenums 90.
[0029] The nozzle plenums 90 are constructed of in-
dependent bottom casings 91 that are spaced apart in
a direction which extends transversely to the longitudi-
nal centerline of the dryer and parallel to the direction in
which the web 103 is advanced past the between color
dryer assembly 89. Each of the bottom casings 91 in-
cludes top and bottom walls 92 and 93 and inner and
outer side walls 94 and 95. End plates 97 seal the back
end of the nozzle plenums 90. End plates 98 seal the
front ends of the nozzle plenums 90. End plates 98 also
provide ports 99 and 100 for thermocouple (not shown)
and pressure feedback (not shown).
[0030] Air flow from the central air feeder 88 passes
through the nozzle plenum slot 96 provided in the inner
side wall 94 of each nozzle plenum 90. A plurality of or-
ifices 101 are provided in each of the bottom walls 93 of

the nozzle plenums 90. The orifices preferably have a
diameter of 1 mm (0.040 inch) or less.
[0031] Specifically for the between color dryer config-
uration where the preprinted web 103 is fully supported
by a central impression drum 104 or other relatively flat
solid or porous surface, the orifices 101 can be distrib-
uted such that they maximize the impingement area of
the orifices. In this case, each nozzle plenum 90 has two
transversely oriented rows of evenly spaced orifices. In
the longitudinal direction, the orifices are staggered be-
tween all four rows such that no two orifices lie on the
same longitudinal line. This design practice generally
maximizes the evaporative drying performance of the
dryer.
[0032] The number of orifices is dependent on the
power capacity of the heating element, the intended op-
erating pressure and thus air consumption of the dryer,
and the intended maximum operating temperature of
the dryer.
[0033] The details of a tunnel dryer according to the
invention are illustrated in Figures 10-12. The triple pass
heater 61 described earlier is attached to the central air
feeder 105 of the tunnel dryer assembly 106. The triple
pass exit port 86 mates directly to a central air feeder
inlet port 107. Air exiting the triple pass heater 61 flows
into the central air feeder 105, splits and is directed out-
wardly towards two nozzle plenums 108.
[0034] The nozzle plenums 108 are constructed of in-
dependent bottom casings 109 that are spaced apart in
a direction which extends transversely to the longitudi-
nal centerline of the dryer and parallel to the direction in
which the web 110 is advanced past the tunnel dryer
assembly 106. Each of the bottom casings 109 includes
top and bottom walls 111 and 112 and inner and outer
side walls 113 and 114. End plates 115 seal the back
end of the nozzle plenums 108. End plates 116 seal the
front ends of the nozzle plenums 108. End plates 116
also provide ports 117 and 118 for thermocouple (not
shown) and pressure feedback (not shown).
[0035] Air flow from the central air feeder 105 passes
through the nozzle plenum slot 119 provided in the inner
side wall 113 of each nozzle plenum 108. A plurality of
orifices 120 are provided in each of the bottom walls 112
of the nozzle plenums 108. The orifices preferably have
a diameter of 1 mm (0.040 inch) or less.
[0036] Specifically for the tunnel dryer configuration
where the preprinted web 110 is marginally supported
by a tunnel roll 121 or other highly curved solid or porous
surface, the orifices 121 are arranged transversely and
directly above the contact line between the tunnel roll
121 and web 110. This arrangement is preferred in this
case in order to maximize the support of the web directly
under the impinging air flow exiting the nozzle plenums
108. Had the orifices been distributed similarly to the
between color dryer, disturbances induced into the web
by the impinging air flow can have detrimental affect to
the quality of the printed web.
[0037] In the longitudinal direction, the orifices are
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staggered between the two rows such that no two ori-
fices lie on the same longitudinal line. This design prac-
tice generally maximizes the evaporative drying and
web handling performance of the tunnel dryer.
[0038] The number of orifices is dependent on the
power capacity of the heating element, the intended op-
erating pressure and thus air consumption of the dryer,
and the intended maximum operating temperature of
the dryer.
[0039] The foregoing dryer system includes the fol-
lowing features:

1. The delivered impinging air streams will be pro-
vided through an array of orifices each being ap-
proximately 1 mm (0.040 inch) diameter. The spac-
ing of the orifices, both laterally and longitudinally,
in the array will be determined by the particular dry-
er application, including web width, web dwell time,
and distance from web.
2. A single bank of orifices will be serviced by a ded-
icated heat plant and will be "closed loop controlled"
with a dedicated control circuit. The control circuit
can utilize one or both schemes of controlling ple-
num pressure (and thus flow) or controlling air tem-
perature. In the case of a single controlled loop, the
heat plant would be operated continuously or the air
system would be operated continuously respective-
ly.
3. The location of this heat plant in the extreme lo-
cale of the solvent laden air might prevent this de-
vice and configuration from being used with hazard-
ous/flammable solvent vapors. With non-hazard-
ous solvent, such as water, this configuration ap-
pears to be very well-suited. However, investigation
into the regulatory .constraints may show that this
device may be very applicable in the flammable en-
vironments as well. Given that solvent-free pressu-
rized air is used as the heat transfer medium, the
internal chamber of the heating plant falls under the
definition of being a purged enclosure and can
therefore reside in a solvent laden environment. Ex-
perimental verification will be necessary to confirm
that the heating plants shell does not attain a sur-
face temperature equal to greater than the Auto-ig-
nition Temperature (AIT) under normal operating
conditions.

The AIT of the most common solvents used in
flexographic and gravure printing inks and coatings
are: Acetone -- 465°C (869NF); Ethyl Acetate --
427°C (800NF); Isopropyl Acetate -- 460°C
(860NF); Methyl Ethyl Ketone -- 404°C (759NF);
1-propanol -- 413°C (775NF); 2-propanol -- 399°C
(750NF); n-propyl Acetate -- 450°C (842NF); Tolu-
ene -- 480°C (896NF); Xylene -- 464°C (867NF).

The high temperature (greater than 1066°C
(1950NF)) element is located in a clean air stream,
and is separated by use of a labyrinth jacket which
directs the sub-auto-ignition temperature air supply

stream to the outside of the heating plant layer. The
outside surface of the heat plant is therefore at a
substantially lower temperature than the heated air
stream temperature and can be controlled to be less
than 177°C (350NF).
4. The heat plant will be attached directly to the air
delivery nozzle. The heat plant is energized through
electrical means. A further benefit of this invention
is the elimination of an added heat load to the en-
vironment in which the equipment is installed by
eliminating large supply plenums conveying the
heated air. This invention thereby minimized ener-
gies required to maintain controlled temperatures in
that environment. The invention also minimizes the
dwell time between effecting the temperature and
sensing the temperature change, thereby improv-
ing response time of the system.
5. A temperature sensor, of a thermocouple type de-
sign, will be used to provide feedback for the air
temperature within the air delivery plenum. The
sensor is preferably situated at a distance furthest
from the heating element.
6. The remote location of the temperature control
module allows the efficient adjustment and inspec-
tion of the individual dryer systems. A further im-
provement of this configuration is the use of a single
control module which is capable of controlling mul-
tiple temperature controlled systems to independ-
ent temperatures.
7. The expected standard air supply volume con-
sumption (calculated at 21°C (70 deg F) and a
standard pressure of 101 kPa (1 atmosphere)) is
expected to be in the range of 4.72 x 10-4 to 7.08 x
10-4 cubic metres per second (1 to 1.6 cubic feet
per minute) per inch of dryer length in the cross ma-
chine direction. Compared to a conventionally con-
figured slotted nozzle dryer (with a double slot each
with median nozzle slot width of 2.08 mm (0.082
inches) and a median impinging air flow velocity of
43.1 metres per second (8,500 feet per minute)) a
typical dryer system consumes 1.81 x 10-3 cubic
metres of air per second per centimetres (9.74 cubic
feet of air per minute per inch) of dryer length in the
cross machine direction. The reduced air supply
volume will provide energy savings when compared
with a non-recirculating dryer system utilizing tradi-
tional slotted nozzle dryers.

Given the fact that infiltration air volumes are
typically an additional 50% of nozzle delivery, an-
other benefit of the reduced air delivery volume is a
reduction of infiltration air volumes required to main-
tain negative pressures inside the dryer enclosures.
The reduction of infiltration volume will minimize the
effects of air moving past plate cylinders and anilox
rolls, which contributes to ink drying on the plates
and in the anilox cells. By reducing the impact of
drying the inks prematurely on those components,
inks with higher solids contents and improved color
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densities become viable alternatives, thereby im-
proving the entire printing process.

A further benefit of the reduced air delivery vol-
ume is the potential of reduced exhaust air. Make
up air is automatically throttled to insure optimal sol-
vent vapor concentrations in the exhaust air which
is conveyed to incinerator systems, thereby reduc-
ing the size and energy consumption of the inciner-
ator system(s).
8. Actual ink and coating drying performance is im-
proved because of the dramatic increase of imping-
ing air stream velocities and the resulting improve-
ment of the heat transfer and evaporative mass
transfer characteristics. The energy or heat content
of the dryer air stream will be transferred more effi-
ciently to the ink system and subsequently infused
as the energy required for vaporization, frequently
referred to as the latent heat of vaporization.
9. The audible noise generated by the discharging
air stream in the demonstrated nozzle is dramati-
cally decreased. The further elimination of large air
supply duct-work typical of current systems will fur-
ther diminish noise-generating bodies. A marked
reduction in the exhaust air stream volume and ve-
locity will provide a similar benefit.
10. Overall, the system will result in a significant re-
duction of physical mechanical equipment mounted
onto the actual machine line. This characteristic can
have a major influence on opening up the available
space between color decks. The elimination of the
traditional heating systems mounted in the over-
head will reduce the overall headroom requirement
of the equipment in any given installation.
11. The compressed air supply equipment (com-
pressors, dryers, filters) can be located a significant
distance away (up to several hundred feet) (1 foot
= 0.3048 metres) from the printing equipment to
eliminate noise generated by the equipment.
12. A benefit of the air compressor system is that
heat developed in the compression cycle can be
used to generate heat for the heating of the build-
ings in the cold season by passing the cooling air
stream for the compressor directly into the building
or through a heat exchanger. The heat exchanger
can impart additional heat into the compressed air
stream, thereby reducing the power required to
raise the air temperature within each independent
dryer.
13. By adjusting the dryer parameters of each mod-
ule individually, there is a high likelihood that the net
energy requirements will be reduced for print jobs
with low ink and/or coating coverage.
14. The dryer modules can be further developed to
add incremental dryer length to a tunnel dryer for
special drying applications. This is a natural evolu-
tion of the invention into a modular approach, pro-
viding marketing advantage for making available
added dryer length in an "as needed", or future, ba-

sis.
15. The compactness of the design and the result-
ing accelerated air exchange process in the internal
dryer chambers allows for a reduction of purge cy-
cles, thereby reducing the machine start-up cycle.
This will also result in significant economies when
the presses are temporarily stopped for intermittent
service to the printing press. The invention allows
for the dryer system to be completely shut off during
these periods, thereby saving energy costs.
16. By eliminating gas as the heat source and elim-
inating an air recirculation system, the need for
Lower Flammable Limit (also called Lower Explo-
sive Limits) monitoring equipment in the supply
stream is also eliminated. Further savings may be
realized by a simplification of certification within in-
dustry insurance agencies such as FM insurance
by eliminating the need for supplying natural gas,
or similar, to the machine line installation.

[0040] The particularly novel features of the invention
can be summarized as:

1. The use of lower air volumes at higher pressure
to attain higher impingement velocities and thus
higher heat transfer and mass transfer characteris-
tics for improved drying performance.
2. Compact design of an integrated system to pro-
vide improved dryer control of discrete dryer length
segments of an entire dryer length.
3. Compact design of an integrated system allowing
a modular approach to dryer systems.
4. Unique method of air handling resulting in lower
audible noise and a reduction of real-estate for as-
sociated air handling equipment.

[0041] While in the foregoing specification a detailed
description of specific embodiments was set forth for the
purpose of illustration, it will be understood that many of
the details herein given can be varied considerably by
those skilled in the art without departing from the scope
of the invention as defined by the appended claims.

Claims

1. A dryer for drying ink applied to a web by a printing
press comprising:

a first casing (65) having an air inlet (62) and
an air outlet (86),
a source (41) of pressurised air for supplying
pressurized air to the air inlet (62) of the first
casing,
a second casing (91, 109) having an air inlet
(87, 107), an air plenum (90, 108), and a plu-
rality of outlet orifices (101, 120) for allowing air
to pass from the plenum to the exterior of the
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second casing, the second casing (91,109) be-
ing adapted to be mounted with the orifices ad-
jacent the web,

characterized by interior walls (75, 82)
mounted inside the first casing (65) and forming a
labyrinthine air passage (72, 69, 78) inside the first
casing between the air inlet (62) and the air outlet
(86), and

an electric heater (67) mounted in said laby-
rinthine passage for heating air which flows through
said heater (67) from the air inlet (62) to the air outlet
(86).

2. The dryer of claim 1 in which said orifices have a
diameter of about 1.02 mm (0.040 inch).

3. The dryer of claim 1 in which said heater comprises
a helically wound wire.

4. The dryer of claim 1 in which said second casing is
provided with a pair of elongated, parallel, spaced-
apart plenums (90, 108), each of said plenums hav-
ing a plurality of outlet orifices (101,120).

5. The dryer of claim 4 in which said orifices have a
diameter of about 1.02 mm (0.040 inch).

6. The dryer of claim 1 further characterized by con-
trolling means for controlling the pressure of the air
in the plenum (90, 108), the controlling means in-
cluding an externally sensed dome loaded regulator
(42) having a set point side and an opposite side, a
set point regulator connected to the set point side
of the dome loaded regulator, the air plenum being
connected to the opposite side of the dome loaded
regulator.

Patentansprüche

1. Trockner zum Trocknen von Druckfarbe, die eine
Druckpresse auf eine Materialbahn aufgetragen
hat, mit:

einem ersten Gehäuse (65) mit einem Luftzu-
lauf (62) und einem Luftablauf (86),
einer Druckluftquelle (41), aus der Druckluft
dem Luftzulauf (62) des ersten Gehäuses zu-
führbar ist, und
einem zweiten Gehäuse (91, 109) mit einem
Luftzulauf (87, 107), einer Ausgleichskammer
(90,108) und einer Vielzahl von Austrittsöffnun-
gen (101, 120), durch die Luft aus der Aus-
gleichskammer zum Äußeren des zweiten Ge-
häuses strömen kann, wobei das zweite Ge-
häuse (91, 109) mit den Öffnungen an die Ma-
terialbahn angrenzend anordenbar ist,

dadurch gekennzeichnet, dass
im ersten Gehäuse (65) Innenwände (75, 82) ange-
ordnet sind und in diesem zwischen dem Luftzulauf
(62) und dem Luftablauf (86) einen labyrinthartigen
Luftdurchlass (72, 69, 78) bilden und
in dem labyrinthartigen Luftdurchlass eine elektri-
sche Heizung (67) angeordnet ist, mit der Luft er-
wärmbar ist, die durch die Heizung (67) vom Luft-
zulauf (62) zum Luftablauf (86) strömt.

2. Trockner nach Anspruch 1, bei dem die genannten
Öffnungen einen Durchmesser von etwa 1,02 mm
(0.040 inch) haben.

3. Trockner nach Anspruch 1, bei dem die Heizung ein
wendelförmig aufgewickelter Draht ist.

4. Trockner nach Anspruch 1, dessen zweites Gehäu-
se mit einem Paar lang gestreckter paralleler beab-
standeter Ausgleichskammern (90, 108) versehen
ist, die jeweils eine Vielzahl von Austrittsöffnungen
(101, 120) aufweisen.

5. Trockner nach Anspruch 4, bei dem die genannten
Öffnungen einen Durchmesser von etwa 1,02 mm
(0.040 inch) haben.

6. Trockner nach Anspruch 1, der weiterhin gekenn-
zeichnet ist durch eine Steuereinrichtung, mit der
der Luftdruck in der Ausgleichskammer (90, 108)
steuerbar ist und die einen extern erfassenden, im
Kopfraum vorgespannten Regler (42) mit einer Soll-
punktseite und einer Gegenseite aufweist, wobei
mit der Sollpunktseite des im Kopfraum vorge-
spannten Reglers ein Sollpunktregler und mit der
Gegenseite des ersteren die Ausgleichskammer
verbunden sind.

Revendications

1. Sécheur pour sécher une encre appliquée sur une
bande par une presse à imprimer, comportant :

une première enveloppe (65) ayant une entrée
d'air (62) et une sortie d'air (86),
une source (41) d'air sous pression pour déli-
vrer de l'air sous pression à l'entrée d'air (62)
de la première enveloppe,
une seconde enveloppe (91, 109) ayant une
entrée d'air (87, 107), une chambre d'air (90,
108) et une pluralité d'orifices de sortie (101,
120) permettant de transférer l'air à partir de la
chambre jusqu'à l'extérieur de la seconde en-
veloppe, la seconde enveloppe (91, 109) étant
adaptée pour être montée en ayant les orifices
adjacents à la bande,
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caractérisé en ce qu'il comporte des parois
intérieures (75, 82) montées à l'intérieur de la pre-
mière enveloppe (65) et formant un passage d'air à
labyrinthe (72, 69, 78) à l'intérieur de la première
enveloppe entre l'entrée d'air (62) et la sortie d'air
(86), et un dispositif de chauffage électrique (67)
monté dans ledit passage à labyrinthe pour chauffer
l'air qui circule à travers ledit dispositif de chauffage
(67) à partir de l'entrée d'air (62) jusqu'à la sortie
d'air (86).

2. Sécheur selon la revendication 1, dans lequel les-
dits orifices ont un diamètre d'environ 1,02 mm
(0,040 pouce).

3. Sécheur selon la revendication 1, dans lequel ledit
dispositif de chauffage comporte un fil enroulé de
manière hélicoïdale.

4. Sécheur selon la revendication 1, dans lequel ladite
seconde enveloppe est munie d'une paire de cham-
bres séparées l'une de l'autre, parallèles, allongées
(90, 108), chacune desdites chambres ayant une
pluralité d'orifices de sortie (101, 120).

5. Sécheur selon la revendication 4, dans lequel les-
dits orifices ont un diamètre d'environ 1,02 mm
(0,040 pouce).

6. Sécheur selon la revendication 1, caractérisé en
outre en ce qu'il comporte des moyens de com-
mande pour commander la pression de l'air présent
dans la chambre (90, 108), les moyens de comman-
de comportant un régulateur à dôme chargé à ser-
vocommande extérieure (42) ayant un côté point de
consigne et un côté opposé, un régulateur de point
de consigne relié au côté point de consigne du ré-
gulateur à dôme chargé, la chambre d'air étant re-
liée au côté opposé du régulateur à dôme chargé.
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