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1

The present invention relates ‘o -printing
presses and more particularly to heaters for.dry-
ing the ink film.

“Throughout the course of printing press de-
velopment there has been a sharp line-.of de-
mareation between newspaper presses and maga-
zine ~presses. Newspaper Presses enable high
speed printing not -only of mnewspapers but of
other printed matter where -quality -and appear-
ance are not of paramount importance. ‘Buch
printing is ‘done -on absorbent paper and using
non-drying ink. Because of the ahsorption of ithe
ink in the pores -of ‘the paper, the printing s
characteristically dull and - even - the ‘brighter
colors ‘are dezad -and lifeless. Furthermore, the
ink fAlm must -be kept relatively thin sinee the
absorbent quality of the paper is limited—other-
wise smearing will result.

Toor “high ‘quality printing -of heavy films and
brilliant colors it has in the past been necessary
to-resort to the more expensive and complieated
magazine press. Magazine printing is:done with
driable ink usually having a-volatile solvent and
on coated or non-gbsorbent paper.

“When using volatile solvent iriks, the ink -must

be artificially dried, this being conventionally
doneby theuse of sfeamn drums or by gagburners.
Steam drums are-disadvantageous-sinee they are
extremely expensive, of heavy construction, and
require 2 large amount of 'space, {0 ‘say nothing
of the problem of furnishing steam. In-addition,
since drying depends ypon conducted heat, the
velocity of the ‘web must be kept relatively low.
Conventional gas burners-also haverather seripus
limitations. Even where the flame is-played -di-
rectly on the web, the drying process is'superficial
and ineficient. ‘Solvent is driven from thesur-
face of the film and mot from the “body” -of
the film or from the pores of the paper, and the
magimum speed is “consequently limited. An
even more important limitation has to do with
operation at reduced speeds or upon emergency
shutdown. The normal heat output combined
with the heat stored in the burners and sur-
vounding metal parts Ifreguently results in
scorching when the wéb is slowed and complete
burnout when the web is brought to & more sud-
den stop. The surface of the ink after drying
by conventional gas burners is often excessively
rough to the touch and the flame .playing on
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the web tends.to introduce wrinkles, giving rise

to :uneven .drying and .scorch streaks. JIn addi-
tion, conventional burner .arangements require
frequent maintenance and replacement due fo
the extreme -operating temperatures.

B5

2

‘Because of the -expense -of -4 magazine ‘press
many printing establishments have attempted
to do high quality work:on @ newspaper press by
using inks having a volatile solvent. However,
this involves -se many -disadvartages -and com=
plieations that it has never before been accoms
plished from -a practieal standpoint. In the first
place the available ‘room in the wieinity of a
newspaper press is severely restricted.and -con-
ventional ‘heaters for -drying the dnk cannot be
acecommodated.  Even when such -heaters are
used:it isnecessary to reduce the:speed consider~
ably from -the normal «value in -order to insure
that the ink is dried sufficiently so as not to stiek
to ‘the suceessive rolers with which the printed

- face -comes inte contact. If-eneugh heat is-ap=

plied to the paper-to dry ‘the ink-at the normal
web speeds, it is found that the paper will in-
variably be seorehed-as ‘the press:is -slowed down
to a stop.

While it -is known that radiant heaters.are par-
ticularly effective in the drying of films beeause
of the penetration of the heat below the surface
of the flms, attempts 4o use radiant heaters in
printing presses ‘have -been found in general to
be disappointing and impraetical, the possibilities
of scorching on -shut-down ‘being greatly in-
creased. “The ‘reasen for ‘this will be .apparent
when it is considered that -a radiant ‘heater by
its very nature ‘must -operate in :the “red” or
radiating temperature range. Particularly when
using gas-fired radiant burners it is found that
the radiating -element -dees not immediately fall
to a safe temperature when the supply -of fuel
is ‘eut -off ‘in ‘the ‘normal way, but continues for
some time to radiate -enexgy gt -a rate which s
more ‘than sufficient te -eause seoerching. -Any
attempts to reduce the residual radiation by
cutting down. en the -eapacity of -the burners will,
of course, ‘produce -4 correspending. sacrifice -of
heat under normal running -conditions, partieu-
larly the extremeély high speed condifions char-
acteristic of a2 newspaper-press. In-an-endeaver
to overcome ‘the-effects of ‘the residual heat and
to control ‘the hedt under reduced speed condi~
tions elaborate -pivoting and linkage -arrange-
ments ‘have ‘been used 5o that the ‘burners are
twisted bodily -to -direct the residual heat away
from the web. This in:general requires that the
individual ‘burners “be -manipwlated which leads
to mechanical complexity, excessive eost :and
large volumetric :requirements. Besides, any
burner movement involves jarsing and wibration
which is yery destructive of the fragile yrefractory
material of which the radiating surfaces are
formed, ' '
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Where attempts have been made to mount
conventional burner arrangements in confined
spaces hearby parts of the press are so overheated
that rubber rollers, lubricated bearings and other
parts of the press are put in jeopardy to say
nothing of the discomfort of the press operators.
Additional difficulties arise from the problem of
disposing of the fumes and inflammable con-
densate in the ducts.

Accordingly it is an object of the invention
to provide an improved dryer for a printing press
which is capable of large heat output enabling
drying of magazine-type inks at high speeds,
even at speeds approaching the standard oper-
ating speed of a modern newspaper press. It is
another object to provide a high capacity web
drier in which radiation and convection are so

10

embodies an improved burner arrangement in
which the burners are mounted for movement as
a unit, minimizing the number of moving parts.
It is a related object to provide a dryer which is
safe and fool-proof in operation but which is
nevertheless simple and straight-forward and in
which the cost per foot of drying the web is re-
duced to a minimum. It is a more detailed object
of the invention to provide a burner construction
and arrangement which is extremely long-lived
in spite of extreme operating conditions, and
which requires a small fraction of the replace-
ment and maintenance demanded by conven-

" tional web dryers.

15

co-ordinated that scorching is avoided under all .

conditions, both transient and steady state, which
may be encountered in the practical operation
of a press. More particularly, it is an object to
provide a dryer employing radiant heat in which
the temperature is brought to a safe level when
the press is brought slowly to a halt or suddenly
stopped as under emergency conditions. It is a
further object to provide a dryer which is of large
heating capacity but which nevertheless occupies
less volume than conventional dryers, being
adapted for installation on existing newspaper
and magazine presses with a minimum of modi-
fication thereof and without danger of overheat-
ing the rubber rollers or any other parts of the
press. ]

It is still another object to provide a gas-fired
dryer for volatile inks in which the gas is more
efficiently utilized than in conventional dryers.
It is a related object to produce a gas-fired dryer
capable of not only evaporating solvent from the
surface of an ink film but which is also effective
to drive the solvent from the body of the film and
from the paper itself, the freed solvent being then
completely burned to furnish additional heat and
to prevent the solvent from passing into the
atmosphere or from condensing in the exhaust
ducts to form a fire hazard and to endanger. ex-
haust fans and other equipment.

It is a further object of the invention to pro-
vide a dryer having gas-fired burners with an im-
proved arrangement for co-ordinating the supply
of gas and supply of cooling air with the speed of
the web. In one aspect it is an object to co-
ordinate the degree of exhaust with the supply
of cooling air.

It is an object to provide a novel control scheme
which acts automatically upon varying the speed
of the web driving motor to cause the valves
supplying the burners as well as the burner
positioning means to go through a predetermined
cycle of operations both upon increasing the
speed of the web and upon slowing down the web
prior to shut-down for maintaining the web at a
safe drying temperature. ) o

It is an object allied with the foregoing to
provide a radiant dryer in which the latent heat
that is stored under normal running conditions is
not only kept to a minimum but safely utilized
during deceleration for drying purposes, with the
remainder of the latent heat being so completely
dissipated after the press comes to a stop that the
danger of scorching is eliminated. In one of its
aspects it is an object of the invention to provide
a control scheme in which the timing of the oper-

ations may be manually controlled by an oper~

ator.
It is a further object to provide a drier which
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Other objects and advantages will become ap-
parent upon reference to the specification and to
the defailed drawings appended hereto in which:

- Pigure 1 is a diagrammatic side elevation of a
magazine press including driers embodying the
present invention,

Fig. 2 isa detailed elevation of a web drier as.
used in the magazine press of Fig. 1 with the near
side wall partially removed to show the burner
assembly. .

Fig. 3 is a more or less diagrammatic repre-
sentation of the improved dryer installed on a
conventional newspaper press. - ! .

Fig. 4 is a partial face view of the burner as-
sembly.

Fig. 5 shows in perspective several successwe
burner faces. .

Fig. 6 is a horizontal section of a line of
burners taken along the line §—6 in Fig. 2. -

Pig. 6a is a fragmentary detail view along line
6a—6a of Fig. 6 showing clamping means for,
maintaining the burner manifold in assembled
position. i

Fig. 7 is a vertical section Iookmg a,long the
line 1—17 in Fig. 4. .

Fig. 8 is an enlarged fragmentary sectmn
taken along the line 8—8 in Fig. 4. i

Fig. 9 is a rear view of the burner assembly
back plate elevation with the cover plate re-
moved to show the arrangement of cooling water
tubes.

Fig. 10 is a diagrammatic elevation similar
to Fig. 2 but showing the water circulation sys-
tem in greater detail.

Fig. 11 is a schematic layout of the fuel and
air supply including solenoid-operated control
valves.

Fig. 12 is a diagram of the electrical control
arrangement partially in block form.

Fig. 13 is a burner valve control circuit as.
included in block form in Fig. 12.

Fig. 14 shows a control circuit for the motor
which positions the burner assembly and in-
cluded in block form in Fig. 12. .

Fig. 15 shows graphically the operating se-

- quence of the control circuit on starting up the‘

press.

Fig. 16 shows a typiecal operatlng seguence on
slowing the press t0 a normal stop. ‘

Figs. 17 and 18 show the sequence during an
emergency stop from full and partial speed con-~
ditions, respectively.

Referring to Figure 1 there is shown a portion
of a magazine press 28. The incoming web 21
passes over a first impression cylinder 22 and
the first side of the web is printed by a plate
cylinder 24. - The printed web then passes down-
wardly into a dryer indicated generally at 25.
This dryer is constructed in accordance with

_ the present invention and is shown in detail in

75

the figures to be discussed. The web then passes
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around cooling drums 26, 27 and .into a subse-
quent section :of the ppress -so that the remain-
ing side .of ‘the web inay be printed. This . is
accomplished by plate cylinders &8, 31, the web
passing ‘around an .impression cylinder 32. If
desired, a conventional oil offset arrangement
33 may be used in conjunction with the imapres-
sion ‘cylinder 32. The web subsequently passes
upwardly through a dryer 24 which is similar to
that previously referred to and around ‘cooling
drums 35, 836. The outgoing run of the weh may
then be fed into a slitter, cut-off cylinder and
folder as required for putting the printed matter
into a form for distribution.

Turning now to Fig. 2 the dryer 24 :and the
associated drums 35, 36 are set forth in greater
detail. The dryer .includes a buirner assembly
40 which is preferably enclosed in .a box-like
housing 41 and arranged parallel to the vertical
run of the web 21, The burner assembly in-
cludes lines of burners which extend horizontally
and spaced vertically from one another along the
web. These lines designated 5i—60 inclusive,
project radiant heat cutwardly in the direction
of the web. Arranged parallel to the web on
the opposite side from the burner assembly is
a back-up plate 61 which serves to reflect the
heat back onto the web and to conduct away
the unreflected heat.

Before -proceeding with the more detailed
structural features it will be helpful to refer
briefly to Fig. 3 which shows an equivalent in-
stallation in & newspaper press. Corresponding
elements will be designated with the same ref-
erence numerals used in the magazine press but
with the subscript ¢. ‘The printing unit 23a
includes two printing couples for printing on
both sides of the web. The incoming web 2{a
is fed around an impression cylinder 22¢ and
the web is printed on its first side by a plate
cylinder 23a. The web subsequently passes up-
wardly through a dryer 25e¢ and around water
filled cooling drums 26a, 2Ta. The web next
passes downwardly into contact with the second
impression cylinder 32a which co-operates with
a plate cylinder 30a. An oil offset arrangement
33¢ rides in contact with the impression cylinder
32q. After the second impression has been made
the web rises vertically through a dryer 34¢ afier
which it passes about cooling drums. 8a, 36a.
After thus being printed on both sides, the web
21q leaves the press unit for subsequent slitting
and folding and combination with other similar
webs. Since the dryer installation may be sub-
stantially identical in the two iypes of presses
the subsequent discussion will concern itself
only with the installation as made in a maga-
zine press.

In accordance with one of the aspects of the
invention means are provided for generating
radiant heat at refractory surfaces having low
heat storage capacity and for maintaining the
burner mounting, the fuel supply lines, and
other metal objects within the region of radia-
tion at a temperature which is extremely low
compared to that of the burner. The manner
in which this is accomplished in the present
instance will ‘be made clear by inspection -of
Tigs. 2 and 5 to 8 inclusive. Each-of the burners
in the lines 51 to 60 has a refractory face por-
tion ‘10 which is heated to brilliant red heat by
the combustion of gas-air mix in contact there-
with. Centrally arranged in the face portion
10 :and serving to physically support it is'a stem
11. ‘The latter is threaded into a tubular mani-
fold 712 of rectangular -section which supports
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6
a line of burners. The refractory burner. ma-
terial is reinforced -by metal walls 16, 17 which"
are anchored by screws or the like to the mani-
fold 12. These “walls ‘are preferably of :light
gauge metal and perforated to-reduce heat trans-
mission ‘as. well as the amount of heat which
may be stored therein. Direct rearward fiow.of
heat from the burner is reduced by spacing the.
burnet from the associated manifold -and flling
the space with insulating material -as ‘indicated
at 78. The manifold 12 is preferably divided
into sections, each.supplied by a pipe 69 and
under ‘the control of a valve-69a so that a por-
tion of ‘the burner line may be .shut off -when
running ‘webs less than four pages in widih.

The manifolds for the various.lines of burners.
are all mounted in intimate thermal contact with.
a.back plate 73 which is preferably formed of
copper or other good conducting metal. In-eon~
tact with the ‘back: plate 73 are successive con~
volutions‘of a cooling coil 14 which conducts cool-
ing water. The cooling coil may also be formed
of copper .sweated or brazed to the conductive
back plate 73. .

In -order to -minimize the direct transfer of.
heat o the back plate 13 and the horizontally
arranged manifolds 72, the spaces between  the
manifolds are filled with high temperature in-
sulation §3 having extremely low heat storage
capacity. Preferably such insulation -consists of
a series -of slabs or layers of .asbestos, the layers
being retained in place by the overhang of the
edges of the burners as shown.

While it is possible to use various -types -of
burners-having refractory heat radiating surfaces
the illustrated form of burner has been found to
work out most satisfactorily. The construction
of the individual burners-is-set forth in some de-
tail in Figs. 5 and 8. Here it will be seen that the
face portion 18 of the burners is cupped to:form
a recess 89. Centrally positioned within the re-
cess-and at the end of the stem 11 is a nozzle 81.
A concave deflector 82 positioned opposite the
nozzle serves to deflect the gas-air mix down-
wardly into the recess so that it is burned in
intimate contact with the refractory material.
In axial section the burners are generally cylin-
drical but flattened on opposite sides so that the
individual burners may be stacked side by side
with the recesses of successive burners intersect-
ing one another. This produces a -continuous
band.of radiation across the entire width of the
web-and also faciiitates lighting the burners since
the flame from a pilot will quickly travel from-one
end of the line to the other. :

To complete the discussion of the burner .as
sembly 48, it includes at each -end an upright
channe] 62 (Fig. 6) which is covered with a plate
€3 welded or otherwise fixed thereto. The chan-
nel includes cooling coils 64. In order that-an
entire line of burners including its manifold may
be maintained in contact with the back plate yet
readily removed from the burner assembly, -a
clamp 85 is used at each end of the manifold
which is so -constructed -as to -enable forward
withdrawal. In the present instance the clamp,
which is C-shaped, is mounted on the plate .63
with.its open side facing forwardly for receiving
a -stub projection -66. The latter is butt welded
to the closed end of the manifold 72. - As shown
in the detailed view Fig, 6g, the open side of the
clamp -85 is: spanned by means of a removable
bridge-61'which is maintained in place by.suitable
bolts or the like 68. To facilitate withdrawal of
a -burner line, the pipes. 69 supplying gas thereto
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extend rearwardly from the manifold and pass

through suitable apertures in the back plate 73:

of the cover plate 75. It will be understood that
each of the pipes 69 is threaded so that it may be
readily disconnected from the supply line. It
will be apparent then, that any one of the lines
of burners may be withdrawn for maintenance or
replacement merely by uncoupling the rear ends
of the pipes 69, removing the bridges 67 and
drawing the selected burner lines forwardly.

Since all of the burner assembly parts having
any substantial heat storage capacity are not only
shielded against the direct transference of heat
from the burners but are in intimate heat trans-
ferring relation to the cooling coils 14, it will be
apparent that they will be kept at a low tempera-
ture. The surface presented toward the web by
the burner assembiy is formed almost entirely of
refractory burner faces and insulating material,
all having low heat storage capacity.

On the opposite side of the web from the
burner assembly 48 is the back-up plate 6f pro-
viding a reflecting surface 85. For the purpose
of completely enclosing the web and defining an
air flow channel about the web as well as for pre-
venting the escape of heat to the surrounding
portions of the press, the back-up plate abuts a
pair of side walls 87 which are spaced from one
another just sufficiently to enable the slidable
reception of the burner assembly 40 between
them. In order to conduct away the excess heat
striking the back-up plate 61 and the side walls
81, cooling coils 86, 88 are provided. These coils
are preferably of copper or similar good conduct-
ing metal and are fastened in place by sweating
or brazing. The side walls are preferably
mounted for edgewise sliding on the press frame
so as to provide access to the web for threading
and inspection.

It will be apparent from the foregoing that the
burners and web are surrounded by cooling coils
arranged about all four sides. The manner in
which these coils are supplied with cold water
will be apparent on inspection of Figs. 9 and 10.
Fig. 9 shows the arrangement of the cooling coils
in the burner assembly while Fig. 10 is g diagram-
matic view of the preferred form of circuitory
system. It will be noted that the cooling coils 74
and 85 are arranged so that the successive con-
volutions are horizontal with the cooling water
admitted at the bottom and drawn off at the top.
This causes any steam which may be generated
in these coils to be immediately flushed out and
replaced by the relatively cooler water. The lat-
ter avoids uneven cooling or hot spots and cor-
respondingly reduces maintenance to a minimum.
As shown in Fig. 10 the water is drawn from a
cold water supply line directly into the cooling
drums 33, 36 which are thereby kept at a very
low temperature. 'The water exhausted from the
cooling drums is then used in the remainder of
the system. - The cooling coils 64 and 88 arranged
along the side walls of the burner assembly are
supplied with cooling water independently. Ver-
tical convolutions can be used at this point since
the temperature is normally lower and there is
less danger of developing steam.

To keep down the heat radiated rearwardly
irom the burner assembly as well as to even out
the temperature thereof a light metallic cover
plate 75 is used. The spaces 79 between the coil

convolutions may be filled with insulation if

desired to reduce the temperature of the plate
15. :
- In accordance with one of the aspects of the
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8-
invention means are provided for turning on the-
burners and advancing the burner assembly 40.
upon accelerating the web and for turning off the.
burners and bodily retracting the burner assem--

" bly away from the web when it is brought to a-

stop. Still further in accordance with the inven-
tion, means are provided for directing a blast
of air through the enlarged space resulting from
retraction of the burner assembly and for simul-
taneously uncovering additional area of exhaust
duct to facilitate withdrawal of the air. The
control scheme for acecomplishing this in response
to the web speed setting will be discussed in a.
following section. Attention will first be given to:
the mechanical positioning arrangement used in
the present embodiment as set forth in PFig. 2.
The burner assembly 48 is mounted on suitable:
ways 980 which permit the face of the burner
assembly to move through a range 91. Move-.

.ment in this range is affected by means of a:

burner assembly adjusting mechanism indicated
generally at 92. This includes a motor 93 driving:
a reduction worm gear 24 to apply torque to a
cross-shaft 95. Rigidly mounted for rotation:
with this shaft is g bell crank 96, the latter being:
connected to the burner assembly 40 by means’
of a suifable link 97. An equivalent crank and
link are arranged at the opposite side of the
burner assembly. For moving the upper end of
the burner assembly in unison with the lower
end, a bell crank 88 and link 100 are employed,
rotary motion being transferred to the crank by
means of a vertical push rod 98. The links 97,
{80 are each connected to the burner assembly
49 by pivot pins 18! which project outwardly
therefrom, To enable the pins-101 to move un-
obstructedly slots 102 are cut in the side walls 81.

Turning attention now to the lower portion of
Fig. 2, an air blast line 10 is arranged paraliel-
to the lower edge of the burner housing and in a
position to direct air upwardly in the space be-
tween the burners and the web. Preferably the
line ({0 has a series of holes or nozzles spaced
along its length capable of discharging a large:
volume of air. The valve arrangement for con--
trolling the flow of air to the line 110 will be dis-:
cussed in connection with Fig. 11.

Arranged at the upper end of the burner as-
sembly to exhaust the cooling air as well as the
products of combustion of the gas and ink- sol-’
vent is an exhaust duct {20. This duct exténds
the width of the press and has a series of aper-
tures or air inlets 121 along its lower surface. As
will be noted from the profile view of this duct’
in Fig. 2, the underside is concavely formed so as
to closely follow the curvature of the cooling
drum 8. In this way any vapor which tends to
cling to the moving web is effectively withdrawn'
and -does not escape into the atmosphere. ' In
carrying out the invention the exhaust duct 120
includes an additional set of apertures {22 which
are substantially blocked off when the burner
assembly 48 is in its normal position closely ad-
jacent the web. However, upon retraction of the
burner assembly the apertures {22 are succes-
sively uncovered in order to increase the effective.
duct area and thus increase the capacity of the
exhaust system. Vacuum is produced in the duct
120 by means of 2 suitable exhaust fan 128 (Fig.
10). As will be understood by one skilled in the
ventilating art, the exhaust fan will consume
energy in accordance with the area of the inlet
duct. It will be clear, therefore, that uncover-
ing the ducts 122 serves automatically to increase’
the volume of air exhaust from the system;
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¢ . In:carrying, out another aspect of the present
~ invention means.are provided for turning off the
. burner lines.-on shutdown and for discharging
cooling air directly through the fuel system of
. the burners. and into: contact with the radiating
surfaces thereof. The effect of this is te. reduce
- the radiating surfaces immediately: to a safe tem-
. perature, the-action being faeilitated by the low
. specific-heat. of the refractory burner material.
Inaddition the ceoling air is heated by such.con-
tact and: the convected currents. of heated air are
. directed from the burner toward the web. Thus,
_ such: latent-heat as may be present in the burn-
ers is effectively utilized to complete the .drying
as the web is slowed and brought to a stop.
The  system here used in accomplicshing the
. above is set forth dizgrammatically in Fig. 11
- Gas-is supplied through a line- {38 having a sole-
.noid gas valve §3f. The latter valve as well as

_the remaining valves in the system are controlled:

by means. of the eontrol circuit. (Fig, 12) which
. will be described in detail as the discussion pro-

ceeds. Air is supplied by means of a blower 132
_feeding z compressed air line {33. In series with

" the-lines {39, {32 respectively are dampers. (34,

135 ‘which are adjusted by a.combustion con-
troller 138, The lstter is of conventional design
capable of producing an optimum fuel-air ratio

- for all rates of flow. The amount of gas-air mix
at- the discharge of the combustion controller

. may- be adjusted manually and left in an ad-
justed position, the generated heat being con-
trolled by the other solenoid valves in the system.

The damper 135 in the air line is by-passed by

. means. of an air by-pass vaive {(37.

- that the main gas valve 131 is shut off, opening

. the air by-pass valve (37 will enable air at high
velocity to pass. through the system for cooling
purposes.

Under normal operating conditions the gas

. mixture passes through a mixture supply line 140,

_ through a valve. (44, and into-a header 142 which
supplies all of the burner manifolds with fuel.
Interconnecting the header #£2 to the lines of

burners are valves 181-—180 respectively. The

. air blast.line 110 which directs air upwardly be-
tween. the burners. and the web is connected to

. the supply line. {40 by means of a valve (49.

In order to.prevent the burners from “blowing
back” when. the supply of gas is cut off, each of
the: burners: 54—=89 is: provided with an auxil-

. iary valve- 164-—i{10 connected to any desired
source of compressed air. The latter valves are

. electrically interlocked with the valves 154—I180

- So that -after the valve is-shut off compressed air

- is: supplied to the burner for s short interval of

‘ time, on the order of five-seconds. The manner

-in which the interlock is effected will be made
clear during the discussion of the control diagram

in Fig. 12. 'The compressed air admitted by the

auxiliary valves {184—{78 assists in bringing the
temperature of the burner faces down to a value
which will: not. produce scorching of the web. Al-
- though not shown in the drawings it will be ap-

parent to one gkilled in the art that flame. detec--

_ tors and: other safety devices may be applied to
the present burner arrangement in the. conven-
tional manner.

As previously mentioned means responsive to
the web speed setting are provided for confrol-
ling the gas and air valves shown in Fig. 11 as well
as- for controlling the motor 83 which positions
{he. burner assembly relative to.the. web.. The

. circuit for causing operation of these angd as-

_ sociated elements in a predetermined sequence is

Assuming

- set-forth in Pigs. 12, 13 and 14. Fig. 12 is a di-

agram of the controller cireuit partially in block
form while Figs. 13 and 14 set forth blocks in
greater detail. Voltage for operating the con-
trol circuits and motor is.obtained from the thru
phase A. C. lines L, L2, and L3. ’
Prior. to. discussing the functions of the control
systenx it will he helpful to. refer briefiy. to the

. various- cireuit components: and to bring. out the

10

15.
“ning condition. Speed control is accormplished

20
. graduated series of: twelve points.

25

relationship between such components and. the
speed. controller used. in a conventional printing
press. As appreciated by one:skilled in the art,
a printing press has a large driving motor and: a
emall driving motor which together act to. vary
the-speed.of the web: from standstill to full run-

by means of & mobor driven controller cperated
by a manual pushbutton-to: cover a series of
speed points. In describing the present embodi~
ment it is assumed that the. controller has a

In practicing the present invention s mod-
ified controller is used which has an auxiliary
contact drum having contacts which are oper-
ated in sequence as the web speed controller
is moved in the increase and decrease directions.
These contacts include the prefix “D” and are
shown along the left hand edge of Fig. 12. The

- present disclosure need not be burdened by a

30

35

physical showing. of the controller. It will suffice
to set. forth in tabulated form the relationship
between the speed points and the contacts as
follows:

Increase speed

Controller Point Drum Contact

D2 closes.
D3-1 closes.
D4-1 closes.
D5.-closes.
D6 closes.
D7 closes.
D8 closes.
DY closes.
D10 closes:
| D11 closes.
D12 closes.

Under conditions of decreasing web speed, the

55

drum: contacts:inx Fig. 12 will be operated as fol-
lows:

Decrease speed

Controller Point. Drum Contact

{D4~2 closes.
D4-1 opens.
D3-2 closes.
D3-1 opens,

- D2 opens.

T order to further tie in the present circuib
with the normal speed control of the web atten~
tion is-drawn te the fact that three of the relays
in Fig. 12 are energized from a:source of current

- external to the diagram:. These are & “Stop” re-

lay, an “On” relay and an “Off” relay. The

. “Stop” relay is energized whenever -the press is
75

vunning, regardless whether it is driven by the
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" small or large driving motor. This relay drops
out. whenever the “Stop” emergency button is
- operated or when a detector switch opens as a

~ result of a web break. A suitable current source
is provided so that the “On” rlay is closed when- "

ever the press is accelerated and the “Off” relay
- is closed whenever the press is decelerated.
In order to locate the burner assembly suc-
_cessively closer to the web as the web speed in-
“creases, limit switches L.SI, 1.82, 1.83, and LS4
are used. These limit switches are positioned
relative to the burner assembly for operation
thereby as illustrated in Fig. 2. Associated with
these limit switches respectively are relays tICR,

- {2CR, I3CR and I4CR. The latter are controlled
by the drum contacts in a manner which will be-
come apparent as the discussion proceeds.

_ Referring now to the upper portion of the cir-
“-cuit diagram, solenoid valves (41, (49, 13{ and
" 187 are shown connected to the contacts of a

main relay {6CR. It will be recalled that the
" functions of these valves on being energized are
" as follows:

{di—permits flow to burner manifold.

- 149—admits compressed air to air blast line 110.
{3{—turns on supply of gas from gas line.

13T—Dby-passes air around combustion controller.

For the purpose of getiing cooling air directly
to the burners, a flushing relay {TCR is used.
This relay operates automatically under emer-
gency conditions and may also be operated man-
ually in a manner which will be more fully
covered hereinafter. To enable the flushing to
be terminated and the system restored fully to
- the “Off” condition by manual control, a push-
button B is used which is connected in a series
with the contacts of a relay 18CR. The latter
in conjunection with an off limit switch DLS on

the press controller operates the restoring cir- -

cuit in the event the operator does not operate
pushbhutton B.
In order to operate the individual valves 154—-160
inclusive for admitting a combustible mix or air
to the lines of burners 54—80, sub-control cir-
cuits 184—i99 are employed. These ecircuits
~ serve also to control the auxiliary valves i64—i76,

As will be apparent from inspection of the

diagram, these circuits are under the control of
- drum contacts D§ to D12 inclusive.
cuit diagram for the valve control circuit 184 is
typical and is shown in detail in Fig. 13. If in-
cludes a relay 40CR for operating the burner
solenoid valve {54 together with a relay 4{CR for

operating the auxiliary valve {64. In order to 3

--1imit the fime that the auxiliary valve is open a
time delay relay 40T is used having a delayed
drop-out on the general order of five seconds.

The contactor circuit for the motor 93 which
adjusts the positioning of the burner assembly is
indicated in block form at 200 and shown in de-
tail in Fig. 14. It includes contactors Ul and
B{ for operating the motor in the forward and
reverse directions respectively. The motor is
protected by an overload device OL{ and in-
cludes a brake to prevent overtravel when the
motor is de-energized. For the purposes of sim-
plicity, only one adjusting motor has been in-
cluded in the present circuit. It will be under-
stood, however, that the invention is not limited
to the use of but one motor and includes the
use of additional motors and limit switches for

_' adjusting the remaining burner assemblies which

- may be included in a complete set-up. - Any addi-

 tional motor circuits may be connected in paral-

The ecir- :

[+

10

15

20

30

35

45

60

65

70

75

12

"lel across the supply lines Li, L2 and L3, and

parallel connections may also. be made to the

_left hand or input side of the associated limit

switches.

The above completes the cataloging of the
various elements in the control circuit. Since
control circuits of this general type are well
understood by those skilled in this art, the pres-
ent application will not be burdened by a de-
tailed recitation of the electrical connections,
The latter are specifically set forth in the draw-
ings and the reasons for the same will become
apparent in the discussion of the operating se-
quence. '

Conirol sequence upon increasing speed

The operation of the control ‘circuit just dis-
cussed for the increasing speed condition may
be visualized by reference to Fig. 15 which is a
graph of controller position and press speed-as a
function of time. It will be assumed that the

- press iIs started from rest and that the con-

troller is moved uniformly from the first posi-
tion to the twelfth or maximum speed position.
This causes a progressively increased press speed.
Because of the inertia of the rollers in the press,
the press speed will lag the movement of the
controller as shown. While the press speed is
shown to increase linearly, this is merely a
simplifying assumption and the actual speed
curve may have portions which are concave up-
wardly or downwardly.

In accordance with one of the aspects of the
invention the burner assembly starts out from
a position fully retracted from the web, move-
ment of the press controller causing (1) at least
a portion of the burners to be lighted, (2) the
burner assembly to move up close to the web and
(3) the heat generated by the burner assembly
to be increased as the web speed setting is in-
creased. In the preferred embodiment the heat
produced by the burners is increased by progres-
sive, step-by-step lighting of additional burners
so that under full speed running conditions the
burners will be fully “on” and so close to the
web that the flame may actually graze the sur-
face thereof. It will be apparent to one skilled
in the art that the invention in its broader as-
pects is not limited to an arrangement in which
burners are turned on successively but would also
include arrangements in which the increased
heat output is cbtained by increasing the supply
of gas-air mixture. The present arrangement is
preferred since variation in drying capacity is at-
tained increasing the burner and, while the
burner temperature remains relatively constant
over the speed range. In Fig. 15 the stepped
curve indicates the successive lighting of the
burners at the various controller points. The
numbers applied to the steps indicate the number
of the burners (in the series 51-68) which are
in operation at each point. The manner in which
the above operating sequence has been achieved
in the present embodiment will be made clear by
the following step-by-step description,

When the press-is at rest the following condi-
tiong prevail:

Valve {31 closed—gas supply turned off.

Valve 141 closed—burner manifold closed.

Valve {37 open—air by-pass furned full on.
Valve 149 open—air blast provided by line (8.

" Preferably the press includes provision in the

main drive circuit for ‘“inching.” This is con-
ventionally accomplished by an “inch” button
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‘which may be operated: even- though: the main
‘controller is set in the “off””" position. Thus,
the press cylinders may- be-advanced; say, for
‘threading the web' without having: any effect
whatsoever-on the dryer system:

When the controller is moved to point 2, crum
contact D2 closes. This turns on-the first three
lines' of burners, nawmely, §f, 52, and 53. The
cireuit for accomplishing this is the- following:

Since both-the “Stop” relay and “On” relay ave *

closed, closure of D2 causes relay {6CR to be en-
ergized. The latter relay remaing closed because
‘of g circuit which includes a normally closed con-
tact-on relay 17CR, a normally open contact on
the “Stop’ relay, and a normally open or “sealing
in” contact on relay 18CR. Asso0n as relay 18CR
closes the solenoid valves are operated as’ follows:

‘Valve 137 closed—air by-pass turned. off.

Vialve 181 closed—air blast turned off..

Valve 131 open—gas admitted from supply line.

Valve 184 open—zas mixture admitted to: burner
manifold.

The  valves  I51—153 associated with the first
‘three linesof burners are normally open. -Burner
lines 51, 52, 53 fed by such valves are thus 1it
automatically upon admission of combustible-gas,
a continuously burning pilot (not shown) being
‘associated with each of the burner lines. At this
point burner valves (84—t80 are closed. Due
‘to the slow movement of the web at this time,
the radiant heat from  the- first three lines of
burners is sufficient to produce. drying even
‘though the Burners are in the fully retracted po-
‘sition.

On point 3, drum contact  D3~1 closes to run
the burner assembly to its semi-retracted posi-
tion approximately six inches from the web: This
results because of the energization of relay {iCR
which closes the circuit to motor contactor Ul
(see Fig. 14). When the burner assembly reaches
the six-inch position it automatically cpens the
Timit switeh LS1 and the motor contactor Ut is
dropped out, stopping the motor.

On point 4 drum contact DA. closes:to pick up

relay §2CR. This causes the motor contactor
Ui to.close resulting in additional forward .move-
ment. of the burner.assembly until the contactor
is. dropped out By the limit switch I:S2. At this
‘time.the burner assexably is apprommnteLy three
inehes from the web..

On point 5 drum contact D .closes to energize
relay (3CR. which.operates in a similar manner
to. LICR to run the burner assembly to.the fully
advanced. or closed position. In this position the
burner ceramis is about 1% inches from. the. weh.
The web is by this time moving at about one-
guarter speed and only three lines of burners are
1it so that there is no danger of scorching in
spite of the closeness of the burners.

When the controller is moved to point 6 the
burner eontrol circuit i84 (see Fig. 13) is ener-
‘gized. Relay 88CR is picked up which energizes
the solencid vaive (34 causing admission of gas
to the burner line 5%. Relay ASCR at this:time
‘also energizes timing relay 40T and the contacts
on this relay close. However; the relay 4ICR
connected in series therewith does not: respond
since the-normally clased contacts on-4ECR-hold
this-circuit open. Accordingly, the auxiliary-air
valve 154 is not energized. The function of the
air-valve 185 will be-made clear in the-portion of
the discussion covering shut-down of the press.

Ags the controller is hext advanced to point-7,

drum  contact DT closes to. emergize-the contral 5
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circeuit: 185 shown in.block form.in: Fig: 12.. This
results in- the turning: on-of burner: valve: (§5:in
the.same manner as discussed above forvalve 154,
3imilarly;. the remaining valves. 156—160 are
turned-on: one-ky-one:as the controller: is:moved
from point 8 to the full: speed position at point 12.

Operation of dryer under high speed running
conditions

The  wel now is traveling through: the: press
at: maximum. speed and- all of:the burners are
ignited. for applying both radiant heat and con-
vected: heat to the: web: at close range. It will
be helpful at this point to. observe the nature
of ‘the: drying which. takes place. Referring to

Figs. 2-8, and particularly to.Fig. 8, gas flows into

the manifold: 72 from the- associated one of the
valves 151—180; and thence through the stem: T1
and nozzle -§f. The gas flowing through thenoz-
zle: is. directed toward a cup-shaped defiecting
plate 82 and then backwardly in. a smooth: toric
layer: along:the refractory material forming the
surface of the recess 86: Burning of the gas-ad-
jacent: the refractory- material of the burner
causes stuch material quickly to become red hot
and the radiant:heat therefrom:is beamed along
the burner axis in- the: direction of the web.

Upon. striking the ink film the radiant energy
releases solvent from the-body of the film-as well
as fromy the surface: thereof. In: addition, any
of the solvent which has been. absorbed: in: the
pores of the paper is driven off into:the-space
surrounding the web: ‘The solvent in vapor-iform
is ignited by the burners and serves to-increase
the temperature of the web-above the point-which
would result from the action of the burners
themselves. Studies: have shown that before the
web completes its journey through the-dryer, sub-
stantially all of the solvent is liberated and
burned which not: only contributes to the effi-
ciency of the dryer-but prevents. the solvent from
being discharged into: the atmoesphere or condens-
ing: in the exhaust ducts to. create a fire hazard.
The convected:r heat and. the products of com-
bustion are drawn: off at the upper end.of the web
by the exhaust duct 120: Since the lower-surface
of the duct. {29’ includes: apertures. (21 closely
following the surface of the cooling drum 38§, even
the combustion products which are drawn along
the web: are efficiently removed and 1no. harmful
products are permitted to. escape into. the. at-
mosphiere:

A large portion. of the heat produced by the
burners is:drawn off through the exhaust system.
To. fully. understand the advantages of the: pres-
ent construction; it will be helpful to trace:ths
disposition of thie remaining Heat. A certain por-
tion of the heat will be used in raising the tem-
perature: of the web itself. This heat is subse-
qguently: subtracted from the web by the cooling
drums 35, 36. THe radiated: Heat which passes
through the web strikes the back-up plate &l
(see Fig. 2). Because of the-reflecting surface
85 thereon most of this radiated heat issreflected
back onto the web. where. it serves to drive off ad-
ditional solvent. Some: heat, however, passes
into the plate 85 whence. it is removed. by the
cooling coil 886.

Althoughi the-side walls 8T and the: ends: of the
burner sssembly: are: not.in the direct radiation
path; a certain arpount of heat from the burners
will flow to. the ends. of the burner. assembly.
The Heat is removed in this region: by the cooling
coils 54, 88.

Attention may next be given to the-flow: of: heat
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‘in the burner assembly itself under normal op-
erating conditions. As previously stated, the re-
fractory surfaces of the burners are rendered red
hot. Very little of this heat, however, travels
through the refractory material since it is an ex-
tremely poor heat conductor. It might be ex-
pected that the metallic burner walls 16, 71
(Fig. 8) would conduct heat from the face of
the burner to the manifold. However, because
of the thin cross section of these walls and be-
cause of the foraminated structure thereof, only
a very limited amount of heat will follow this
path. As previously described, the burners are
spaced at some distance from the manifold 72
which supplies them. This space indicated at 78
in Fig. 8 is filled with insulating material to mini-
mize the direct rearward flow of heat from the
burners. The only remaining metallic heat path,
then, from the burner to the manifold is through
the stem 71 arranged centrally in the burner and
threaded to the manifold. However, it will be ap-
parent that if the cross section of this heat path
is kept small, the amount of heat flowing to the
walls of the manifold may be correspondingly re-
duced.

In the present construction means are provided
for keeping the auxiliary portions of the burner
assembly far below the temperature of the burn-
er. This is accomplished in great measure by the
‘back plate 78 which engages the manifold 72
over an extensive area and which has sweated
thereto the cooling coil 74. On each side of the
manifold 72 the layers of insulation 83 prevent
the passage of heat to which the latter is sub-
jected as a result of convection and the reflection
of radiant heat from the back-up plate 61. As
a result of the foregoing structure, therefore, it
will be appreciated that all of the parts of the
burner assembly which have appreciable heat
‘storage capacity remain cool by comparison to
the burners which operate at a red heat. Since
the back-up plate and the side walls are similarly
cooled by water cooling coils, the heated space is
effectively isolated from the rest of the press.

‘The rubber rollers, mounted closely adjacent the |,

dryer are kept at about the same temperature
as in presses not employing g dryer.

Control sequence—gradually decreasing speed

In accordance with one of the aspects of the
invention, the burner assembly is retracted and
the burners are shut off and flushed with cooling
air as an incident to slowing down the press.
In the present embodiment a portion of the

‘burners operating during the normal running of -
the press are turned off one by one as an incident

to decreasing the speed of the press, after which
-the burner assembly is retracted and the re-
-maining burners are extinguished. Provision is
made for flushing all of the burners with cooling
air applied through the same manifold which
normally supplies the combustible air-gas mix-
ture. Such flushing may be caused to occur at
a predetermined point in the deceleration se-

quence or may be deferred until a later time in 65

the event that the dryer has not achieved its
normal running temperature. In addition the
flushing air is utilized to continue the drying
process, so that the latent heat removed in
‘bringing the burner temperature down from the
radiating range is not wasted but on the contrary
.is usefully employed for drying. Finally, after
the burner assembly is retracted and the burners
have been turned off, a2 blast of air is discharged
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and additional exhaust ports are uncovered to
conduct away the air in the air blast. The man-
ner in which these novel functions are performed
will be apparent upon reviewing the step by step
operating sequence characteristics of a normal
and gradual shut-down. These steps are seb
forth diagrammatically in Fig. 16 which re-
sembles Fig. 15 previously discussed in that the
numerals 1-12 indicate various controller points
and the steps show the number of burner lines
in operation at each point.

With the controller at point 12, the conditions
are the same as existed at the end of the “in-
crease” cycle: the burners are all in operation
and the burner assembly is closely adjacent the
web. As the controller is moved to point 11, the
solenoid valve 160 is turned off. This results
from the fact that contact DI2 opens to drop out
a relay in circuit £90, which relay corresponds
to relay 40CR shown in Fig. 13. Closing of the
valve 160 is accompanied by a timed discharge of
compressed air through the auxiliary valve (78
associated therewith. The manner in which this
occurs may be made clear upon inspection of
Fig. 13, where the corresponding circuit is shown.
The normally closed contact on relay 40CR there-
in completes a circuit through the timing relay
40T, resulting in the picking up of relay 4ICR.
The contacts of the latter relay cause the auxil-
iary valve (70 to open, thereby causing a dis-
charge of compressed air through the burners in
line 68. This compressed air has two effects:
The primary effect is to blow out of the burner
the combustible air-gas mixture, thereby pre-
venting blow-back in the burners and manifold.
In addition the air flowing through the burner
nozzles serves to cool the face of the burner to
the extent that the temperature of the exhaust
air is sufficiently high to be useful in further dry-

-ing the web at the existing speed. The primary

cooling effect, however, occurs at a later point
due to the effect of the flushing air.

At the end of a predetermined time interval,
for example, five seconds, relay 48T drops out
thereby opening the circuit to the relay 4ICR
and turning off the valve 1718. When the control
is moved to point 10, contact DIi! opens to de-
energize the control circuit 189. 'This results
in an operating sequence which is exactly similar
to that mentioned in the preceding paragraph.
The net effect is to close the solenoid valve i50
thereby turning off the burner 59 and injecting
compressed air into the burner for a short space

‘of time by opening the auxiliary air valve 169.

As the controller next is moved to point 9
and successively down to point 5 the contacts
in the series D10-D6 inclusive cause shutting
down of the burner lines 58-—54. In each instance
an auxiliary source of compressed air is briefly
connected to the burner. ‘

When the controller reaches point 4 retracting
movement of the burner assembly occurs as fol-
lows: The drum contact D4-2 closes and since
the “off” relay contact is closed indicating that
the press is being decelerated, relay 14CR closes.
A normally closed contact on the relay (4CR
opens the cireuit to the contactor Ul (Fig. 14).
Normally open contacts in the relay 14CR en-
ergize the opposite motor contactor Bi. This
causes the motor 93 to rotate until the burner
assembly is fully retracted, in the present in-
stance to a distance of twelve inches from the web.
At this point the burner assembly operates the
limit switch L'S4. 'This drops out contactor Bl to
stop the motor. It will be understood that when
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the burner assembly reaches its retracted position
the remaining three burner lines 5i, 82, and 33
are still lit. o

At point 3 the drum contact D3-2 closes com-
pleting a circuit to the manually operated but-
ton A. Two options are available to the oper-
ator when the gontroller reachss this point de-
pending upon whether the dryer has achieved
full operating temperature prior to shutdown or
whether it is still relatively cool as it would be
after an extremely short run. First T will dis-
cuss the more normal case where the dryer has
been operated for an extended period. The epez-

ator will, under such circumstances, keep his

finger on the fiushing button A &s the controlier
is moved in the decrease speed divection. Thus,
when point 3 is reached. the flush relay {7CR will
close sutomatically. A normally ¢losed gontgct~
on relay 17CR drops out relay 10CR. Another
normally closed contact on +ICR keeps the cir-
cuit open to solenoid valve 149, A normally open
contact on relay {TCR keeps valve 141 open. The
net, effect of the foregoing is as follows:
Valve 131 closed—gas suy
Valve £49 cléssd——air biast remains off.
Vailve (37 oreén——fughing alr by=passed
ground the comBustion controller.
Valve (& open—fushing air applied to rani-
fold. ]
Vilves {54—166 open—fushing air applied to
burners 54-—88 as well as 5t—88.
The flushing sir exifivig through the riczziss of
all the Burners is brought direetly into contacs
with. the hot refractory surfades of the burners
as well ag the defigctor plate, nozile, and other
hested parts. As previously noted, ths ldteny
heat of the burners is extremely smsll consider-
ifig the high temperature at which. the burners
opérate. Such latent hest as is present, how-
ever, is immediately removed by the flashing air
which passes from the burners upwardly along
fhe web. to be nutilized in the termination of the
drying process. This fushing action iy cor-
finued until the controller returis to ity off po-
sition at which time the ling {{¥ is turned o to
direct an insulating air blanket Between the
purners and the web.

If the flushing bufton A is réledsed prior to
the time that the press comies to o stop, the
fiishing wifl’ be iramediately diséontinued and
the air blast from line {§§ will bs turned ou
ahesd of time. The reason for this is that re-
Teasing bution A dreps out rélay {TCR. Relay
F8CR remains deenergized as this relay can only
be picked up in the accelerated dirsction when
the “On’” relay and drum contact D2 are closed.
\with reiays 18CR and £ICR-open, solensid valve
{49 is open. Solencid valve (&7 remains ener-
gized. Solenoid valve {#¥ cioses. Solenoid
valve {31 remains closed and all of the fndividual
puner valves {54—18% close as a resull of the
dropping out of relay {7CR. The: effect of the
above is to produce the following conditions:

1y shut off.

iz

Valve 134 closed—gas remaing turned: off.
Valve {41 closed-—burner mainfold turned off
Valee 137 open—air by-passed drownid combus<
tion controiier.
Valve 143 open-—aiv blast is applied between web
and burners by line {#&:
The akiove condition iz that which existed prior
o' the original starting up: of the presy and the
press may be left in this condibion’ until’ such
timie as it may next - be operated:
In: thie: event that the: press Hag been: Funring
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for only a very short time, the operator may de-
lay application of the flushifig air héyond point
3 of the contfolle. As an extréing cise He may
even omit flushing air éntirely. Ia the latfer
event the above sequence indiuding the €
on of the air blast will cedul subotaiically as
the éontrollsr is moved into the fumbet ehe ¢F
at-rést positien.

To sumitharize for the comdition #f normal
shutdown, the flushing air applied through the
Fgrner nemmes (abh peint 3 of the controlier im

37 b brings down the burner
red: hesgt. The resulting
s the drying afser which the
2 nto the space between the
& per asssimbly and the web: The air
st et oniy sérves to complete the
g of the buraesrs to o point which Is suffi-
ciently low to éliminate the possibility of scorch-
ing, but alse provides sn alr blanket which iso-
lates the web fromy the burners as far as col~
vestion currents from the latier are eoncerned:
Since retraction of the burner assembly uncovers
additional exhaust ports, the air in the blast is
disposed: of withiout sny tendency for pressure
to be built up in the region surrounding the web.

1S

Coiirol sequence during émergency shutdowi

The réal test of & high capaeity diyet appedrs
during cofiditions of emergeiicy caused by a- web
Break or the ke, whéd the speéd of the wel ig
bicughit fo 4 standstitt within & veéry few seé-
onds. In accordance with the invesition; theé
pressing of the ermergéncy Button bhié safted
“pad” Buffon) of the operation of a wWeb Breéak
detector producés a rumbeér of singulfaneous
eftects. )

In the fivst plice thHe supply of gas iy cut off
and flushing air s simultanesusly dnd aute~
matically directed into the manifolds connected:
to all of the burners i the diyer. At thé same
time the diyer is rétracted fmmeédiately info its
backed off position uncovering additional ex-
haust ports as previously discusséd. As a final
stép the fushing &iF is cut off as thie préss coiles
to: @ stendstill and the air blast is turned on,
thereby restoring the dryer to-the position it had
originally and in readiness for a successive rai.
Provision: is additionally made for terminating
the flushing air at any time during the- emer«
geney shutdown and for simultaneously turning
on- the air blast-at the option of the operator.

The' operating seguence: for an emergency
shutdown may be easily visualized: by reviewing
the graph of Fig. 17 whickr is guite similar to
Fig.. 16- previously discussed. It will be assumed
that the emergency occurs while the press is op=
erating at full speed. Fhe mairn motor is imme-
diately: decelerated by means conventionally pro=
vided. on- a- printing. press, coming to & stop-ina
relatively few seeonds. At the instant that the
slowdown beging the “Stop” delay (Fig. 12) is
dropped: oub: to complete & cireuit around the
drum: contact D32 to a normally open: cireait
on' relay tIGR: This civeuit is équivdlent 16
operdting the fiushing’ pushbutton A 2nd' causes
flie: flushiitiy rélay’ (TCR to- be: ener}g“ize'cli- rhé
lﬁ;ﬁﬁe‘rﬁ-’ catses the relay %ﬁCR to' be deerergized
The result of the foregoing on the drying oper-
ation will' be® as follows:

Valve $49 remaing closed=-aiy blast remdins: off.

Valve I8! ¢losed=<gas:supply cutoff.

Valve 137 open—air is by-passed around combus=
tish-controlier:.
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Valve 141 and valves 151—160 remain open—by-
passed air is immediately applieq for flushing
purposes through the nozzles of all of the
burners, absorbing the latent heat therein and
- reducing the burner temperature.

The flushing air, after acquiring the latent heat
of the burners passes contact with the web to
“taper off” the drying operation. Simultane-
ously, dropping out of the “Step” relay causes a
normally closed contact thereon to energize the
relay [4CR. This relay energizes the contactor
Bl to drive the burner assembly to its retracted
position where it is brought to rest by operation
of the limit switch LS8, When the controller
rotates around to its “off” position, the “off”
limit switch is operated to drop out the relays
18CR, I1CR, and {9CR to terminate the flushing
and turn on the air blast from line 118.

While the present construction causes the tem-
perature of the radiant burners to be dropped
suddenly, particularly under conditions of emer-
gency shutdown, it is important to note that dry-
ing is not terminating so quickly that undried
- web will pass through the dryer into contact with
subsequent rollers in the press. Instead, the
latent heat of the burners is utilized to produce
convection currents which produce surface dry-
ing of the film at a lower temperature level than
is normally produced by the radiation. 'The
necessity for removing undried ink from the
rollers after an emergency shutdown is thus
eliminated.

Provision is made for terminating the flushing
and turning on the air blast before the press is
brought to a stop. This is accomplished by press-
ing pushbutton B. The latter deenergizes the re~
lay 18CR which in turn drops out relay {7CR to
establish the “off” condition which is as follows:

Valve {31 closed——gas shut off.

Valve 141 closed—burner manifolds shut off.

Valve {37 open—air by-passed around combus-
tion controller.

Valve {49 open—air blast from line 19 turned on.

In the event that the operator does not push
button B to turn on the air blast, the relay I18CR
will be dropped out, in any event, when the con-
troller reaches its “off” position. Conditions are
then set up corresponding to those listed above.

Providing the pushbutton B and its associated
circuits for cutting off the flushing process upon
emergency shut-down adds flexibility to the op-
eration of the dryer. If the press has only been
in operation for a short time and the dryer is not
up to full operating temperature, the operator
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may omit pressing button B. In this event the

latent heat in the flushing air will continue to
have a drying effect on the decelerating web even
after the burner radiation is reduced to g safe
pvoint, However, where the press has been oper-
ated for a considerable period the operator may
not wish to make use of the latent heat and may
wish to merely reduce the radiation, following
this immediately by an air blast to carry away
as much of the heat in the dryer as possible. In
such instance, the operator would press button
B immediately as the press begins its emergency
shut-down. The effect of flushing the burners
by air conducted through them followed by an
air blast forming a protector blanket has been
found to safeguard the web against scorching
even under the most abrupt conditions of shut-
down.

In the above discussion it has been assumed
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that emergency shut-down took place from the
normal running speed. It should be noted, how-
ever, that the emergency circuits are equally use-
iul when the press is operating at a partial speed
or during the course of deceleration. Referring
to Fig. 18 it will be assumed that the speed con-
troller has been moved down to point 8 when the.
emergency arises. This corresponds to a press’
speed S. The effect of the emergency is to drop
cut the “Stop” relay and to run the controller
back to its “off” position. The press speed will
suifer a correspondingly sharp decrease as indi-
cated by the break in the press speed curve. As
before, the emergency will result in the admission
of flushing air to all of the burners to bring them
below red heat, and the air blast may be turned
on, if desired, prior to the return of the con-
troller to the “off” position by pressing the push-
button B.

Since the pushbuttons A and B offer a certain
degree of manual control over the drying process,
provision is made to insure that these buttons are
not operated at such times as will endanger the
web. It will be noted, for example, that if but-
ton B is operated by accident without preliminary
flushing, the press will stop and flushing will
occur automatically to bring the red heat of the
burners down to a safe value. In the event that
the press is accelerated to a partial speed point,
for example point 5, the burner assembly will be
closely adjacent the web. Decelerating to point
4 will cause the burner assembly to be run out to
the retracted position. After the limit switch
1S4 is operated in such retracted position, the
burner assemblies will be turned to the position
determined by the controller just as though ac-
celeration were taking place. For example, if the
controller has remained on point 4, the burner
assembly will automatically move forward to the
3-inch position.

In spite of the high capacity of the dryer
described above the volume which it occupies is
only & small fraction of that required for con-
ventional dryers used in the past. The dryer
may be readily accommodated within the frame
of a conventional magazine press without any
substantial modification thereof. In the case of a
newspaper press the dryers are sufficiently small
as to enable mounting above the press unit., The
supporting frame for the dryer in the latter
instance may ke very light permitting the dryer
to be installed directly on the press frame. No
additional floor space is consequently required.
One of the factors contributing to the compact-
ness of the present arrangement is the fact that
the burner lines are fixedly oriented in the burner
assembly. This not only facilitates cooling as
will be clear from the foregoing description but
also enables the burner lines to be arranged more
closely together and permits more efficient place-
ment of insulation while enabling utmost sim-
plification from a mechanical standpoint. Re-
gardless of whether the dryer is used in a maga-
Zine or newspaper press, and in spite of the large
amount of heat generated therein, practical
experience has shown that heat is efficiently
confined and the surrounding parts of the press
are not subjected to high temperature even after
many hours of continuous operation.

In the above description it has been assumed
for simplicity that the burners are successively
turned on and turned off at successive evenly
spaced controller positions. It will be apparent
to one skilled in the art that the invention is not
necessarily limited thereto and the points at
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which the dium contacts are operated need 1ot
correspond to the numbered controller points, In
3 practical installation the drum contacts ate so
positioned that a sufficient number of the burner
iines are turned on to produce thie optimum dry-
ing effect for a given c¢ontroller setting and web
speed.

i claim as my invention:

" 1. In a dryer for & web ifi a printifig press, a
burner sssembly comprising a back plate, burnier
iinés arranged on said plate and §paced from ote
another, each of the burner lines havinig 4 lotigi-
tudinally extending manifold ahd a bufneér of
refractory material superimposed thereon for
producing radiant heat, s said manifolds esch hav-
ing an extendad surface in contact with said back
plate, high temperature insulation having low
'heat storage capacity filling the interstices be-
tween said manifolds, and a water cooling line in
intimate thermal contact with said back plate for
maintaining said plate and said mahnifolds at a
low temperature to minimize the stored heat of
the burner assembly after a sustained period of
operatlon

3..In a dryer for a web in a printing press the
combination comprising a burnér assembly hav-
ing a plurality of burner lines therein fixedly
oriented to supply radiant heat simultaneously to
an extended surface of web, each of said burher
lines including a metallic base having a fasce of
refractory material superimposed thereon which
is- cup-shaped in cross section, means including
a, nozzle for conducting combustible gas mix into
said cup-shaped face so that the latter becoines
radiantly red during combustion of the gas, a
cooling pipe having cooling water e¢irculating
therein and in intimate thermal contact with
said base to maintain it at a low temperature
during operation of the burher, said refractory

material having low latent heat tunder normal 4

operating conditions, and means for simul-
taneously turning off the supply of gas and ad-
mitting cooling air directly on the radiating
surfaces to quickly reduce the temperature
thereof upon shut-down of the press.

4. In a dryer for a web in a printing press a
burner assembly ihcludifig a plurality of burners
arranged substantially parallel to the web, said
assémbly having a seties of radiant gag burnars
mounted thereon and directed toward the web,
means for bodily advanecing and retracting said
burner asseinbly to change the spacing between
the burneis and the web, and control means for
(1) first turning on $ald burners in the assembly
in sequence and advancing the burner assembly
toward the web as an incident to itcreasing web
speed and (2) retracting the burner assembly
and turning off said burners in sequence #s an
incidenit to decreasing the web speed.

4. In a dryer for a web ifi a printing press a
purner assembly oriented substantially parallel
to the web and having a plurality of radiant
burners arranged in both directions therealong,
said burners being fixedly mounted in said burner
assembly so that the radiant heat generated
thereby is directed toward the web, & series of air
jets along cne edge of the burner assembly and
positioned to discharge a blanket of air between
the hurner assembly and the web, exhaust means
along the opposite edge of the burner assembly
and means operating incident to a reduction of
speed of the web for supplying air to said air
jets and for retracting said burner assembly away
from the web to provide a channel of large cross
section which extends substantially unobstructed
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petweeti the jets and the exhaust means. for the
sccomimnodation of a large volumie of air in said
blariket.

5. A dryer for a web in a printing press a
burner assérbly oriented parallel to the web and
having & plurality of radiant burners arranged in
both directions therealong, said burners includ-
{ng hozzles for transmittmg a combustible mix to
the radiant face thereof and fixedly mounted in
sald burner assembly so that the radiant heat
gerierated thereby is directéd toward the web,
and means operated as incident to a reduction of
the speed of the web for bodily retractinig said
burner assembly from the web, turning off said
souree of gas, and supplying cooling air to said
niozzles for cooling said radiating surfaces.

6. A dryer for a web in a printing press in.
cluding 2 burner assembly éxtending the width
of the web and oriented parallel thereto, the
burners in said assembly being arranged therein
so0 that radiant heat is directed toward the web,
exhaust means including exhaust ducts arranged
along one side of the burtier assembly and nor-
mally covered thereby when the latter ig in nor-
mal running position, and means for retracting
the burner assembly in a direction away from
the web so that the exhaust ducts are simul-
taneously uncovered thereby to facilitate the heat
removing action thereof with the result that the
temperature of the air ad;ar*ent the web is low-
ered.

7. In a dryer for a web In a printing press
the combination comprising a burner assembly
having a box-like housing for said burner as-
sembly, said housing including a plurality of
gas burners fixedly mounted thereon and hav-
ing g relatively flat end surface, said housing
being open on the side toward said web so that
the heat radiated from said burners is applied to
the web, an exhaust duct along an edge of said
box-like housing and arranged to be normally
at least partially covered by the end surface
thereof, means including a plurality of air jets
arranged along the opposite edge of said housing
for directing an air blanket between the burner
assembly and the web, and means for retracting
said housing away from said web upon slow-
down of the web, siich retraction serving to un-
cover an additional area of said exhaust ducts
and serving to increase the cross section of the
air channel between said web and said housing
tot facilitate removal of the air from said air
jets. '

8. In a dryer for a web in & printing press a
burner asseribly comprisirig in combination a

5 plurality of burner lines arranged horizontally

and spaced vertically from one another equidis-
tant from the web, a water-copléd back plate,
each of said burner lines including 4 longitudi~
nial manifold of rectangular cross section, a plu-
rality of radiant burners of refractory material
spaced along said manifold and in communica-
tion therewith, the space between adjacent nani-
folds being filled with insulating material so
that substantially the entire face of said burner
assembly is composed of material having poor
heat trahsmission ehardeteristics, and means for
normally clamping said manifolds into intimsate
thermal contact with the water-cooled back plate
but pertitting a selected burner line to be for-
wardly withdrawn as a unit for purposes of re-
placement or maintenance.

9. A system for supplying a sas-fired radiant
burner in a printing press web dryer comprising
in combination a sourée of gas, 4 source of com-
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pressed air, a mixture line, means including a
combustion controller for causing proportioned
amounts of gas and air to fow into the mixture
line, a burner, a burner valve interposed between
said mixture line and said burner for normaliy
admitting combustible gas mixture to said burn-
er, a valve for controlling the admission of gas
from said source, a by-pass valve arranged to
by-pass air from said compressed air source
around said combustion controller and means for
simultaneously closing said gas valve and open-
ing said by-pass valve so that theé combustible
mixture delivered to said burner is replaced by
compressed cooling air. '

10. In a dryer for a web in a printing press
the combination comprising a plurality of radiant
gas-fired burners arranged to constitute a burner
assembly parallel to a web, a gas line, a com-
pressed air supply line, said lines being connected
to a mix line, an air blast outlet arranged ad-
jacent said burner assembly, means including a
burner valve and an air blast valve for con-
necting said burners and said air blast lines re-
spectively to said mix line, a valve in said gas
line for controlling the admission of gas to said
mix line, and means actuated as an incident to
decelerating the web for shutting off the gas
valve and admitting compressed air first to said
mix line and then to said air blast cutlet for
the purpose of cooling said burners below the
radiant temperature and covering them with a
blanket of air thereby to prevent scorching of
the web. .

11. A dryer for a web in a printing press com-

prising a plurality of radiant gas-fired burners ¢

arranged parallel to a web and having a mix line,
said burners having radiant surfaces and means
for directing combustible mix from the mix line
thereon, a gas line, a compressed air supply line,

said lines being connected to said mix lins, a i

valve for controlling the admission of gas to said
mix line, and means actuated as an incident to
bringing the web to a stop for shuftting off the
gas valve and admitting unmixed air through

said mix line so that the same is directed upon .

the radiant surfaces of said burners for the
purpose of cooling said burners below the radiant
temperature to reduce the tendency toward
scorching of the web on shutdown.

12. In a dryer for a web in & printing press .

the combination comprising a plurality of gas-
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fired radiant burners mounted for movement in -

unison between a retracted position spaced from
the web and an operating position closely adja-
cent the web, a source of air-gas mix and a
source of compressed air, means including valves
for alternative supply of air-gas mix and com-
pressed air to said burners, control means actu-
‘ated as an incident to shutting down the press
for successively turning off a portion of said
burners and then retracting the burner assembly
away from the webk with the remaining portion
of the burners still lit, and manually operable
means for controlling said valves to connect all
of said burners to said source of compressed air
for flushing the same to bring the temperature
thereof down from the normal radiating temper-
ature and means for finally stopping said flush-
ing and inserting an air blanket between said
burners and said web to isolate the same and
thereby prevent scorching of the web.

13. In g dryer for a web in a printing press
a8 burner assembly oriented paraliel to the web
and having a plurality of radiant burners spaced
therealong in the direction of movement of the
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web, said burners being fixedly mounted in said
burner assembly so that the radiant heat gener-
ated thereby is directed toward the web, means
for moving said burner assembly bodily while
maintaining it parallel to the web, control means
operated automatically upon an increase of web
speed for advancing said burner assembly into
face-to-face engagement with the web and then
effecting a step-by-step increase in the heat out-
put of the burners, and control means for causing
such operations to be performed in the reverse
order upon slowdown of the web.

14. In & dryer for a web in a printing press
the combination comprising a burner assembly
including a plurality of burners extending the
width of the web and spaced at intervals there-
along, means including a nozzle for directing a
gas flame onto the face oi each of said burners
for elevating the same to radiant heat, said
burner assembly being bodily movable between a
normal positicn in close face-to-face relation
with the web and a retracted position spaced
from the web, a back-up plate coextensive with
said burner assembly and arranged parallel there-
to on the opposite side of the web, side walls in
edge-to-edge engagement with said back-up plate
and in overlapping relation with said burner as-
sembly so that an enclosed heated space is main-
tained about said web for all positions of said
burner assembly, and cooling water tubes in inti-
mate thermal contact with said back-up plate,
said end walls, and said burner assembly for con-
ducting away the heat therefrom and substan-
tially isolating the enclosed space from the sur-
rounding portions of the press.

15, In a dryer for a web in a printing press,
a combination comprising a burner assembly,
said burner assembly including a plurality of
burners arranged side by side parallel to the run
of the web, said burners being comprised of re-
fractory material, metallic conduit means for
directing a combustible mixture onto the surface
of said burners for the production of radiant heat
in the direction of the web, means including a
water cooling line in intimate thermal contact
with said conduit means for maintaining said
conduit means at a relatively low temperature
minimizing the quantity of latent heat in the
burner assembly after a sustained period of oper-
ation, control means for shutting off the supply
of said combustible mixture in timed relation to
the stopping of said printing press, means for
flushing said burners by admitting compressed
air to said metallic conduif incident to shutting
off said combustible mixture, means for retract-
ing said burner assembly from the web, and ex-
haust ports at one end of said burner assembly
disposed transversely to the direction of the run
of said web and located in depth for progressive
opening in timed relation with the retraction of
sald burner assembly.

16. In a dryer for a web in a printing press, a
combination comprising a burner assembly, said
burner assembly including a plurality of burners
arranged side by side parallel to the run of the
web, said burners being comprised of refractory
material and having metallic conduit means for
directing a combustible mixture onto the surface
thereof for the production of radiant heat in
the direction of the web, means providing exhaust
ports adjacent said burner assembly, retracting
means for moving said burner assembly away
from said web while simultaneously uncovering
said exhaust ports, an air blast outlet along one
edge of said burner assembly positioned to dis-
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charge an air blast between the burner assembly
and the web, and control means arranged to de-
liver air from said compressed air source to said
air blast outlet when the burner assembly is
retracted.

RICHARD G. ZIMMERMAN.
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