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1. 

The present invention relates to 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 dea 
mareation between newspaper presses and maga 
zine presses. Newspaper presses enable high 
speed printing not only of newspaper's but of 
other printed matter where quality aid appear 
ance are not of paramount importance. Such 
printing is done on absorbent paper and using 
non-drying ink. Because of the absorption of the 
ink in the pores of the paper, the printing is 
characteristically dull and even the brighter 
colors are dead and lifeless. Furthermore, the 
ink film must be kept relatively thin since the 
absorbent quality of the paper is limited-other'- 
wise smearing. will result. 

For high quality printing of heavy films and 
brilliant colors it has in the past been necessary 
to resort to the more expensive and complicated 
magazine press. Magazine printing is done with 
driable ink usually having a volatile Solvent and 
on coated or non-absorbent paper. 
When using volatile solvent inks, the ink aust 

be artificially dried, this being conventionally 
done by the use of steam drums or by gas burners. 
Steam drums are disadvantageous since they are 
extremely expensive, of heavy construction, and 
require a large amount of space, to say nothing 
of the problem of furnishing steam. In addition, 
since drying depends upon conducted heat, the 
velocity of the web must be kept relatively ow. 
Conyentional gas burners also have rather serious 
limitations. Even where the flame is played - di 
rectly on the web, the drying process is superfigial 
and inefficient. Solvent is driyen from the Sur 
face of the film and not from the 'body' of 
the film or from the pores of the paper, and the 
maximum 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 
rounding metal parts frequently results in 
scorching when the web is slowed and complete 
burnout when the Web is brought to a 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 
the web tends to introduce wrinkles, giving rise 
to uneven-drying and Scorch streaks. In addie 
tion, conventional burner arangements require 
frequent maintenance and replacement due to 
the extreme operating temperatures. 
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Because of the expense of a magazine press 

many printing establishments have attempted 
to do high quality work on a newspaper press by 
using inks having a velatile solvent. However, 
this involves so maily disadvantages and cond 
plications that it has never before been accolas 
plished from a practical standpoint. In the first 
place the available room in the Vicinity of a 
newspaper press is severely restricted. and con 
ventional heaters for drying the ink cannot be 
aecommodated. Even when Such heaters alge 
used it is necessary to reduce the speed considers 
ably from the normal value in order to insure 
that the ink is dried sufficiently so as not to Stick 
to the successive rollers with which the printed 
face comes into contact. If enough 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 seorched as the press is slowed down 
to a stop. 

While it is kraown that radiantheaters-are pars 
ticularly effective in the drying of films because 
of the penetration of the heat below the surface 
of the films, attempts to use radiaat heater's in 
printing presses have been found in general to 
be disappointing and impractical, the possibilities 
of Scorching on shut-down being greatly in 
creased. The reasonal 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 inanediately fall 
to a safe temperature when the supply of fuel 
is eut-off in the normal way, but continues for 
Some time to radiate energy at a rate which is 
more than sufficient to cause scorching. Any 
attempts to reduce the residual radiation by 
cutting down on the capacity of the burners will, 
of course, produce a corresponding. Sacrifice of 
heat tinder normal Funning conditions, particus 
larly the extremely high Speed conditioras chair 
acteristic of a newspaper press. In an endeavor 
to overeone the effects of the residual heat and 
to control the heat under reduced speed eondi 
tions elaborate pivoting and linkage arrange 
ments have been used so that the burners are 
tWisted bodily to direct the residual heat away 
from the web. This in general requires that the 
individual burners be manipulated which leads 
to mechanical complexity, excessive cost and 
large volumetric requirements. Besides, any 
burner naoyerneat involves jarring and vibration 
which is very destructive of the fragile refractory 
material of which the radiating surfaces are 
form?d. 
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Where attempts have been made to mount 
conventional burner arrangements in confined 
Spaces nearby 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 

4. 
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 

5 

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. Miore 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. - 

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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tional Web dryers. 
Other objects and advantages will become ap 

parent upon reference to the specification and to 
the detailed drawings appended hereto in which: 

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

Fig. 2 is a 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 successive 
burner faces. 

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

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

Fig. 7 is a vertical section 
line 7-7 in Fig. 4. 

Fig. 8 is an enlarged fragmentary section 
taken along the line 8-8 in Fig. 4. 

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 ingreater 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 

looking along the 

quence of the control circuit on starting up the 
preSS. 

Fig. 16 shows a typical operating sequence on 
slowing the press to 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 20. The incoming web 2f 
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 
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 press. So that the remain 
ing side of the web may be printed. This is 
accomplished by plate cylinders. 30, 3, the Web 
passing around an impression cylinder 32. If 
desired, a conventional oil offset arrangement 
33 may be used in conjunction with the impres 
Sion cylinder 32. The web subsequently passes 
upwardly through a dryer 34 which is similar to 
that previously referred to and around cooling 
drums 35, 36. The outgoing run of the web 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 34 and the 

associated drums 35, 36 are set forth in greater 
detail. The dryer includes a burner assembly 
40 which is preferably enclosed in a box-like 
housing 4 and arranged parallel to the vertical 
run of the Web 2. The burner assembly in 
cludes lines of burners which extend horizontally 
and spaced vertically from one another along the 
web. These lines designated 51-60 inclusive, 
project radiant heat outwardly in the direction 
of the Web. Arranged parallel to the Web On 
the opposite side from the burner assembly is 
a back-up plate 6 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 a newspaper preSS. Corresponding 
elements will be designated with the same ref 
erence numerals used in the magazine press but 
with the subscript al. The printing unit 2 a. 
includes two printing couples for printing on 
both sides of the web. The incoming Web 2d. 
is fed around an impression cylinder 22d. and 
the web is printed on its first side by a plate 
cylinder 23a. The web subsequently passes up 
wardly through a dryer 25a, and around Water 
filled cooling drums 26a, 27a. The web next 
passes downwardly into contact with the second 
impression cylinder 32d which co-operates with 
a plate cylinder 30a. An oil offset arrangement 
33d rides in contact with the impression cylinder 
32a. After the second impression has been made 
the web rises vertically through a dryer 34d. after 
which it passes about cooling drums. 33d, 36d. 
After thus being printed on both sides, the Web 
2 a 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 types 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 
Figs. 2 and 5 to 8 inclusive. Each of the burners 
in the lines 5 to 60 has a refractory face por 
tion 70 which is heated to brilliant red heat by 
the combustion of gas-air mix in contact there 
with. Centrally arranged in the face portion 
70 and serving to physically support it is a stern 
f. The latter is threaded into a tubular mani 

fold 72 of rectangular section which supports 
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a line of burners. The refractory burner na 
terial is reinforced by metal walls 76, 77 which 
are anchored by screws or the like to the mani 
fold 72. 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 flow of 
heat from the burner is reduced by Spacing the 
burner from the associated manifold and filling 
the space with insulating material as indicated 
at 78. The manifold 72 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 width. 
The manifolds for the various lines of burners. 

are all mounted in intimate thermal contact with 
a back plate 3 which is preferably formed of 
copper or other good conducting metal. In con 
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 to the back plate 73 and the horizontally 
arranged manifolds 72, the Spaces between the 
manifolds are filled with high temperature in 
sulation 83 having extremely low heat storage 
capacity. Freferably 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 illu Strated 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 70 of the burners is cupped to form 
a recess 89. Centrally positioned within the re 
CeSS and at the end of the stem 7 is a nozzle 8. 
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 facilitates 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 40, it includes at each end an upright 
channel 62 (Fig. 6) which is covered with a plate 
63 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 65 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. 6a, the open side of the 
clamp 65 is Spanned by means of a removable 
bridge 67 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 6 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 intinate heat trans 
ferring relation to the cooling coils 74, it will be 
apparent that they will be kept at a low tempera 
ture. The surface presented toward the Web by 
the burner assembly 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 40 is the back-up plate 6 pro 
viding a reflecting Surface 85. For the purpose 
of completely enclosing the Web and defining an 
air fow 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 6 and the side walls 
8, 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 nanner 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 a diagram 
matic view of the preferred form of circuitory 
System. It will be noted that the cooling coils 74 
and 86 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 35, 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. Wer 
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 

from the burner assembly as well as to even out 
the temperature thereof a light metallic cover 
plate 5 is used. The spaces 79 between the coil 
Convolutions may be filled with insulation if 
desired to reduce the temperature of the plate 
75. 
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 accomplishing 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 Fig. 2. 
The burner assembly 49 is mounted on suitable 
Ways 90 which permit the face of the burner 
assembly to move through a range 9. 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 93 to apply torque to a 
CrOSS-Shaft 95. Rigidly mounted for rotation 
with this shaft is a bell crank 96, the latter being: 
connected to the burner assembly. 40 by means 
of a suitable link 9. 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 98 and link 0) are employed, 
rotary motion being transferred to the crank by 
means of a vertical push rod 99. The links 97, 
f) are each connected to the burner assembly 
40 by pivot pins 9 which project outwardly 
therefr0m. To enable the pins - 01 to move un 
obstructedly slots O2 are cut in the side Walls 87. 
Turning attention now to the lower portion of 

Fig. 2, an air blast line 0 is arranged parallel 
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 0 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 
Went is an exhaust duct 20. This duct extends 
the width of the press and has a series of aper 
tures or air inlets f2 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. 35. 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 20 
includes an additional set of apertures 22 which 
are substantially blocked off when the burner 
assembly 40 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. Wacuum is produced in the duct 
2 by means of a suitable exhaust fan 23 (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 22 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 to reduce 
the radiating Surfaces inmediately to a safe tem 
perature, the action being facilitated by the low 
specific heat. of the refractory burner material. 
In addition the cooling 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 cornplete the drying 
as the web is slowed and brought to a stop. 
The system here used in accomplishing the 

above is set forth diagraniinatically in Fig. 11. 
1. Gasis. Supplied through a line 3 having a sole 
noid gas Valve. 35. The latter. Valve as Well as 
the remaining valves in the system are controlled 
by means of the control circuit. (Fig. 12) which 
will be described in detai? as the discussion pro 
ceeds. Airis Supplied by means of a blower 32 
feeding a compressed air line 33. In series with 
the-lines 139, 33 respectively are dan pers 34, 
35. - which are adjusted by a , combustion con 

troller: 36. The latter is of conventional design 
capable of producing an optii nUm 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 35 in the airline is by-passed by 

means, of an air by-pass waive f3. 
- that the main gas valve 3 is shut off, opening 
the air by-pass valve 3 will enable air at high 
velocity to pass, through the system for cooling 
purp0SeS. 
Under normal operating conditions the gaS 

mixture passes through a mixture supply line 40, 
through a valve. 4?, and into a header 42 which 
Supplies all of the burner manifolds with fuel. 
Interconnecting the header 42 to the lines of 
burners are valves 51-80 respectively. The 
air blast line 0 which directS. air upwardly be 
tween the burlers. 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. 54-69 is provided with an auxil 
iary valve 64-7 connected to any desired 
Source of compressed air. The latter valves are 
electrically interlocked With the valves 54-0 
So that after the valve is shut off compressed air 
is. Supplied to the burner for a 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 64-f7) assists in bringing the 
tenperature of the burner faces down to a value 
which will mot produce Scorching of the web. Al 
though not shown in the drawings it will be ap 
parent to one skilled in the art that filame, 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 control 
ling the gas and air valves shown in fig. 1 as well 
as for controlling the motor 93 which positions 
the burner assembly relative to the web. The 
circuit for causing operation of these and as 
sociated elements in a predetermined sequence is 
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set:forth in Figs. 12, 13 and 14. Fig. 12 is a di 
agram of the controller circuit partially in block 
form while Figs, 13 and 14 set forth blocks in 
greater detail. Woltage for operating the con 
trol circuits and motor is obtained from the thru 
phase A. C. lines. L, IL2, and L3. 

Prior to discussing the functions of the control 
system it will be helpful to refer briefly to the 
various circuit components and to bring out the 
relationship between such components and the 
Speed controller used in a conventional printing 
press. As appreciated by one skilled in the art, 
a printing pieSS has a large driving motor and a 
Small driving motor which together act to vary 
the speed of the web from standstill to full run 
ning conditioin. Speed control is accomplished 
ity means of a gaptor driven controller operated 
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 
graduated series of twelve points. 
În practicing the present invention a 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 
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: 

IncredSe Speed 

Controller Point Drum Contact 

- D2 closes. 
D3-1 closes. 
D4-1 closes. 
D5 closes, 
D6 closes. 
D7 closes. 
D8 closes. 
D9 coSeS. 
D10 closes. 
Dil closes. 
D2 closes. 

Under conditions of decreasing Web Speed, the 
drum contacts in Fig. 12 will be operated as foll 
loWS: 

Decrease speed 

Controller Point Drun. Contact 

D12 opens. 
-- D11 opens. 

D10 opens. 
S SS SS SSLSLSS SAq SqA AS qAAAAS ASSLAM qSqSq qAAA AAA SAAMSLSS SqS SS SM SS S SBS SqqSS Lq M SALA STSLLS qSq qqS q D9 opens. 

d8 opens. 
D7 opens. 
D6 opens. 
O5 opens. 
D4-2 closes. 
D4-1 opens. 
D3-2 closes. 
D3-1 opens, 
D2 opens. 

In order to further tie in the present circuit 
with the normal speed control of the Web. atten 
tion is drawn to the fact that three of the relays 
in Fig. 12 are energized from a Source of current 
external to the diagram. These are a "Stop' re 
lay, an “on” relay and an “Off” relay. The 
“Stop' relay is energized whenever the press is 
running, regardless whether it is driven by the 

    

  

  

  



2,668,700 
11 - - - 

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 LS?, LS2, LS3, 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 CR, 
2CR, 3CR, and 4CR. 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 4, 49, 3 and 
f37 are shown connected to the contacts of a 
main relay OCR. It will be recalled that the 
functions of these valves on being energized are 
as follows: 
4f-permits flow to burner manifold. 
49-admits compressed air to air blast line O. 
3-turns on Supply of gas from gas line. 
37-by-passes air around combustion controller. 
For the purpose of getting 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 8CR. The latter 
in conjunction with an off limit switch DLS on 
the press controller operates the restoring cir 
cuit in the event the operator does not operate 
pushbutton B. 
In order to operate the individual valves 54-60 

inclusive for admitting a combustible mix or air 
to the lines of burners 54-60, sub-control cir 
cuitS 84-90 are employed. These circuits 
Serve also to control the auxiliary valves 64-T G. 
AS will be apparent from inspection of the 
diagram, these circuits are under the control of 
drum contacts D6 to Df 2 inclusive. 
cuit diagram for the valve control circuit 84 is 
typical and is shown in detail in Fig. 13. It 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 : 
limit the time 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 U 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 cir- : 
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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. 

Control 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 is Started from rest and that the con 
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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 obtained 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 5-60) 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 

tions prevail: 
Valve 3f closed-gas supply turned off. 
Valve 4 closed-burner manifold closed. 
Walve f37 open-air by-pass turned full on. - 
Walve 49 open-air blast provided by line ff0. 
Preferably the press includes provision in the 

75 
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 controllier is moved to point, 2, drum 

contact D2 closes. Fhis turns on the first three 
lines of burners, namely, 5, 52, and 53. The 
circuit for accomplishing this is the following: 
Since both the “Stop' relay and “On' relay are 
closed, closure of D2 causes relay CR to be en 
ergized. The latter relay remains closed because 
of a circuit which includes a normally closed con 
tact on relay f CR, a normally open contact on 
the "Stop' relay, and a normally open or "sealing 
in” contact on relay GCR. As soon as relay CR 
closes the solenoid valves are operated as follows: 
Walve 3 closed-air by...pass turned off. 
Valve. 4. closed-air blast turned off. 
Waive 3 open-gas admitted from supply line. 
Valve 4 open-gas mixture admitted to burner 

manifold. 

The valves 52-53 associated with the first 
three lines of burners are normally open. Burner 
lines 5A, 52, 53 fed by such valves are thus lit 
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 54-6) are closed. Due 
to the SIOW. In Overent 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. 

Con point 3, drum contact D3-f 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 CR 
which closes the circuit to motor contactor U. 
(see Fig. 14). When the burner assembly reaches 
the six-inch position it automatically opens the 
limit, Switch TS and the motor contactor U is 
dropped out, stopping the motor. 
On point 4 drum contact D4 closes to pick up ; 

relay 2CR. This causes the motor contactor 
Uí to close. reSuiting in additional forward move 
ment of the burner assembly until the contactor 
is. dropped out by the limit switch TS2. At this 
time.the burner assembly is approximately three 
inches from the web. 
On poiat 5 drun contact. DS. closes to energize 

relay, 3CR, Which operates in a similar manner 
to . CR to run the burner assembly to the fully 
advanced or closed position. In this position the 
burner ceramic is about 1/2-inches from the Weh. 
The Web is by this tine moving at about one 
quarter. Speed and only three lines of burners are 
lit 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 control circuit, í8? (See Fig. 13) is emer 
gized. Relay É8CR is picked up which energizes 
the solenoid valve 5.5- causing admission of gas 
to the burner line 54. Relay 49CR at this time 
also energizes timing relay 48T and the contacts 
on this relay close. However, the relay 4f CR 
connected in series therewith does not respond 
since the normally closed contacts-on 4GCR hold 
this-circuit open. Accordingly, the auxiliary air 
Valve S4 is not energized. The function of the 
air valve 65 will be made clear in the portion of 
the discussion covering shut-down of the press. 
As the controller is next advanced to point, 

drum contatt D7 closes to energizes the control 
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circuit. 85 shown in block formin Fig. 12. This 
results in the turning on of burner. valve. 55; in 
the same-manner as discussed above for valve. 54. 
Similarly, the remaining valves. 56-60 are 
turned. On one-by-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 web 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. 2-3, and particularly to Fig.8, gas flows into 
the manifold. 12 from the associated one of the 
valves 5-6, and thence through the stem. Ti 
and nozzle 8. The gas flowing through the noz 
zie: is directed toward a cup-shaped defiecting 
plate 82, and then backwardly in a smoothtoric 
layer along the refractory material forming the 
Surface of the recess 80. Burning of the gas ad 
jacent the refractory material of the burner 
causes such 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 from 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 form 
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 
bilir:Illed which not: only contributes to the effi 
ciency of the dryer but prevents...the solvent, from 
being discharged into the atmosphere or condens 
ing in the exhaust ducts to create a fire hazard. 
The Conyected heat and the products of corn 
bustion are drawn off at the upper end of the Web 
by the exhaust duct. 20. Since the lower surface 
of the duct. 2) includes: apertures. 2. closely 
following the surface of the cooling drum 35, even 
the combustion products which are drawn along 
the web are efficiently removed and no harmful 
products are permitted to escape into the at 
mosphere: 
A large portion of the heat produced by the 

bui'ners is drawn off through the exhaust system. 
To fully understand the advantages of the pres 
ent; construction, it will be helpful to trace the 
disposition of the 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 
quently Subtracted froin the Web by the cooling 
runs 35, 36. The radiated heat which passes 

through the web strikes the back-up plate 6 
(see Fig. 2). Because of the reflecting surface 
85 thereon most of this.radiated heat is; reflected 
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 86, 
Although the side walls 8 and the ends of the 

burner assembly are not in the direct radiation 
path, a certain amount of heat from the burners 
will flow to... the ends of the burner assembly. 
he heat is renoved in this region by the cooling 

coils: 64, 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. Wery 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 76, 77 
(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 2 
which supplies them. This space indicated at 8 
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 i? 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 73 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 6. 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 a 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 
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, a blast of air is discharged 

lO 

5 

20 

25 

30 

GO 

65 

70 

through space vacated by the burner assembly 75 

16 
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 Set 
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 6 is turned off. This results 
from the fact that contact D 2 opens to drop out 
a relay in circuit 90, which relay corresponds 
to relay 40CR shown in Fig. 13. Closing of the 
valve 60 is accompanied by a timed discharge of 
compressed air through the auxiliary valve 70 
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 4CR. 
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 60. 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 4T drops out 
thereby opening the circuit to the relay 4 CR 
and turning off the valve 70. When the control 
is moved to point 10, contact ID opens to de 
energize the control circuit 89. 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 50 
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 69. 
As the controller next is moved to point 9 

and Successively down to point 5 the contacts 
in the series Df 0-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 foll 
lows: The drum contact D4-2 closes and since 
the 'off' relay contact is closed indicating that 
the press is being decelerated, relay f 4CR closes. 
A normally closed contact on the relay 4CR, 
Opens the circuit to the contactor U? (Fig. 14). 
Normally open contacts in the relay 4CR, en 
ergize the opposite motor contactor B. 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 LS4. This drops out contactor B 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 53, 52, and 53 
are Still lit. - 
At point 3 the drum contact D3-2 closes corri 

pleting a circuit to the manually operated bit 
ton A. Two options aire available to the Oper 
ator when the controller reaches 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 I will dis 
cuss the more normal case where the dryer has 
been operated for an extended period. The oper 
ator will, under such circumstances, keep his 
finger on the fiushing button A as the controllier 
is moved in the decrease speed direction. Thus, 
when point 3 is reached the flush relay 'CR will 
close automatically. A normally closed contact 
on relay CR drops out relay OCR. Another 
normally closed contact on CR keeps the cir 
cuit open to solenoid valve (49. A normally open 
contact on relay 7CR keeps valve 4 open. The 
het effect of the foregoing is as follows: 
Valve i 3 i glosed-gas Supply shtit ofË. 
Wave f49 cicised-air Sit e maiES Off. 
Waive 37 open-ushing air is by-passed 
around the coxibustion controller. 

Valve ?i open-iiushing air applied to Inani 
fold. 

Valves í54-483 open-flushing air applied to 
burners 53-38 as well as 56-53. 

The flushing air exiting through the riozzies of 
all the burners is brought directly into contact 
With the hot refractory surfaces of the burners 
as well as the deflector plate, nozzle, and other 
heated parts. As previously noted, the latent 
heat of the burners is extremely sial consider 
ing the high temperature at which the burners 
operate. Such latent heat as is present, how 
ever, is immediately removed by the flashing ai' 
which passes from the burners upwardly along 
the Web to be utilized in the terriation of the 
drying process. This flushing action is con 
tinued until the controller returns to its off po 
sition at which time the line if is turned on to 
direct an insulating air blanket between the 
burners and the web. 

If the flushing button A is released prior to 
the time that the press comes to a stop, the 
flushing will be immediately discontinued and 
the air blast from line i ij will be turned on 
ahead of time. The reason for this is that re 
leasing button. A drops out relay ECR. Relay 
E3CR remains deenergized as this relay can only 
be picked up in the accelerated direction when 
the “On' relay and drum contact D2 are closed. 
With relays CR, and 'CR open, solenoid valve 
(49 is open. Solenoid valve 3' remains ener 
gized. Solenoid waive is cioses. Solenoid 
valve 3 remains closed and all of the individual 
burner valves 54-85 close as a result of the 
dropping out of relay CR. The effect of the 
above is to produce the following conditions: 
Valve, 33 closed-gas renains turned off. 
Walve f. closed-burner mainfold turnei off. 
Walce 3 open-air by-passed around combus 

tion conti'Oiiélº. 
Waive $9 open-air blast is applied between web 
and burners by line 3: 

The above condition is that which existed prior 
to the original starting up of the press and the 
press inay be left in this condition until such 
time as it may next be operated. 

a- thie evenit šiiat the press kiasi beèn Fü?ning 
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for only a very short time, the operator may de lay application of the flushing air beyond point 
3 of the controlle?. As an extrême case he mày 
even omit fitishing air entirely. In the latter 
event the above Sequence includitig the tüFñi? 
on of the air blast wiii occu: iii oiláti 
the éontrolle is 31oved Fito the ?tüde eine GP 
at-rést positieil. 

to Stirinharize for tie coinslitsios if noiraal 
S?uut?own, tha fiLESihing air applied through the 
signer ne:22ies ( Sint 3 of the entiroller in 
tiqè? inst: brings down the burier 

red heat. The resulting 
the drying after which the 
into the Space between the 
bly and the web. The air 

së tretë orniy serves to complete the 
file kaikers to a point which is suffi 

- low to eliminate the possibility of scoreh 
ing, but also provides 333 air blanket, which iso 
laites: the web from the btraSTs as fair as con 
Westion currents froii the latter are concerned. 
Since retraction of the burner assembly ancovers 
additional exhaust ports, the air in the blast is 
disposed of without any tendency for pressire 
to be built up in the region surrounding the web. 
Control sequence during emergency sittdown 
The real test of a high capacity dryer appears 

during conditions of emergeney eatused by a we). 
break ór tiae like, When the Speed of the Web is 
bifeugit to a stardstifi? withià a yery few? se? 
onds. In accordance with the inventioñ, tiré pressing öf the energéthcy button (thié só-éáÍied 
"red' button) of the operation of a Weis brea: 
detector produces a number of simultaneous 
effects; 

In the first place the supply of gas is cut off 
and fiüshing air is siriiuitaineóusly and auto: 
matically directed into the manifolds connected. 
to all of the burners iri th? diryer. At tä? ?ame 
time the dryer is retracted immediately into its 
backed off position uncovering additional ex 
haust ports as previously discussed. As a final 
step the flushing air is cut off as the press comes 
to a standstill and the air blast is turned on, 
thereby restoring the dyer to the position it had 
originally and in readiness for a successive run. 
Frovision is additionally made for terminating 
the flushing air at any time during the emer. 
geney shutdown and for simultaneously turning 
oil the air blast at the option of the operator. 
The operating sequence for an emergency 

shutdown may be easily visualized by reviewing 
the graph of Fig. it which is quite similar to 
Fig. 16 previously discussed. It will be assumed 
that the emergency occurs while the press is op 
erating at full speed. The main motor is imme 
diately decelerated by means conventionally pro 
vided. On a printing... press, coining to a stop in a 
relatively few seconds. At the instant that the 
slowdown begins the “Stop' relay (Fig. 12) is 
dropped out to complete a circuit around the 
drum contact D3-2 to a normaliy open circuit 
on relay 7CR. This circuit is equivalent to 
operating the flushing pushbutton A and causes 
the flushing relay TCR to be energized. The 
latter causes the relay ficr to be deemergized. 
The result of the foregoing on the drying oper 
ation will be as follows: 
Walve' A9 remains closed-air blast remains off. 
Valve 3' closed-e-gas-supply cut off. 
Valve 3 open-air is by-passed around combus. 

tion-controller. 
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Walve 4 and valves 5-60 remain open-by 
passed air is immediately applied 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 "Stop' relay causes a, 
normally closed contact thereon to energize the 
relay ACR. This relay energizes the contactor 
B to drive the burner assembly to its retracted 
position where it is brought to rest by operation 
of the limit SWitch LS4. When the controller 
rotates around to its “off’ position, the 'off' 
limit switch is operated to drop out the relays 
8CR, f iCR, and OCR to terminate the flushing 
and turn on the air blast from line f. 
While the present construction causes the ten 

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 Indried 

- 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 8CR which in turn drops out relay CR to 
establish the "off' condition which is as follows: 
Walve 3 closed-gas shut off. 
Valve 4f closed-burner manifolds shut off. 
Walve 3 open-air by-passed around combus 

tion controller. 
Valve 49 open-air blast from line 0 turned on. 

In the everit that the operator does not push 
button B to turn on the air blast, the relay 8CR 
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 
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up to full operating temperature, the operator 
may Onit 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 a safe 
point. 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 
ful when the press is operating at a partial speed 
or during the course of deceleration. Referring 
to Fig. 8 it will b2 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 
out the "Stop' relay and to run the controller 
back to its “off' position. The press speed will 
Suffer 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 fiushing 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 
LS4 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 a 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 be 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 drum contacts are operated need riot 
correspond to the numbered controller points. In 
a practical installation the drum contacts are so 
positioned that a sufficient number of the burner 
lines are turned on to produce the optimum dry 
ing effect for a given controller setting and web 
speed. 

I claim as my invention: 
1. In a dryer for a web in a printing press, a 

burner assembly comprising a back plate, burner 
lines arranged on said plate and spaced from orie 
another, each of the burner lines having a longi 
tudinally extending manifold and a burner of 
refractory material superimposed thereon for 
producing radiant heat, said manifolds each hav 
ing an extended 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 manifolds at a 
low temperature to minimize the stored heat of 
the burner assembly after a sustained period of 
operation. 

2. In a dryer for a web in a printing press the 
combination comprising a burner 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 burner 
lines including a metallic base having a fade 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 becomes 
radiantly red during combustion of the gas, a 
cooling pipe having cooling water circulating 
therein and in intimate thermal contact with 
said base to maintain it at a low tenperature 
during operation of the burner, said refractory 
material having low latent heat under normal 
operating conditions, and means for sinul 
taneously turning off the supply of gas and ad 
mitting cooling air directly Ón the radiating 
surfaces to quickly reduce the temperature 
thereof upon shut-down of the press. 

3. In a dryer for a web in a printing press a 
burner assembly including a plurality of burners 
arranged substantially parallel tó the web, Said 
assembly having a series of radiant gas burners 
mounted thereon and directed toward the Web, 
means for bodily advancing and retracting said 
burner assembly to change the spacing between 
the burners and the web, and control means for 
(1) first turning on said burners in the assembly 
in sequence and advancing the burner assembly 
toward the web as an incident to increasing web 
speed and (2) retracting the burner assembly 
and turning off said burners in sequence as an 
incident, to decreasing the web speed. 

4. In a dryer for a web iri a printing press a 
burner 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, a series of air 
jets along one edge of the burner assembly and 
positioned to discharge a blanket of air between 
the tourner 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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between the jets and the exhaust means for the 
accomñó?ation of a large volume óf air in said 
blank?ti. 

5. A dryer for a web in a printing press a 
burner assembly oriented parallel to the web and 
having a plurality of radiant burners arranged in 
both directions therealong, said burners includ 
ing nozzles for transmitting a combustible mix to 
the radiant face thereof and fixedly mounted in 
said burner assembly so that the radiant heat 
generated thereby is directed toward the web, 
and m?anis operatéd as incident tò a reduction of 
the speed of the web för bodily retra?tinig said 
burner assembly from the web, turning off said 
Source of gas, and supplying cooling air to said 
nozzles for cooling said radiating surfaces. 

6. A dryer for a web in a printing press in 
cluding a burner assembly extending the width 
of the web and oriented parallel thereto, the 
burners in said assembly being arranged therein 
So that radiant heat is directed toward the web, 
exhaust means including exhaust ducts arranged 
alông Oné Side of the burrier âSSèmbly and nor 
mally covered thereby when the latter is 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 sinul 
taneously uncovered thereby to facilitate the heat 
removing action thereof with the result that the 
temperature of the air adjacent 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 a 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 
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assembly and the web, and means for retracting 
said housing away from said web upon slow 
down of the web, such 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 
? facilitate removal of the air from said air 
jets. 

8. In a dryer for a web in a printing press a 
burner assembly comprising in combination a 
plurality of burner lines arranged horizontally 
and spaced vertically from one another equidis 
tant from the web, a water-cooled back plate, 
each of said burner lines including a longitudi 
nal 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 mani 
folds being filled with insulating material so 
that substantially the entire face of said burner 
assembly is composed of material having poor 
heat transmission characteristics, and means for 
normally clamping said manifolds into intimate 
thermal contact with the water-cooled back plate 
but permitting 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 gas-fired radiant 
burner in a printing press web dryer comprising 
in combination a source of gas, a 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 flow into the mixture 
line, a burner, a burner valve interposed between 
said mixture line and said burner for noi'naliy 
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 the 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 Con 
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 outlet for 
the purpose of cooling Said burners below the 
radiant temperature and covering then With a 
blanket of air thereby to prevent Scorching of 
the Web. 

11. A dryer for a web in a printing press con 
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 cornbustible mix fron the Enix line 
thereon, a gas line, a compressed air Sugply line, 
said lines being connected to Said miX line, a 
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 shutting off the 
gas valve and admitting unrnixed air through 
said mix line so that the same is directed upon M 
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 a printing press 
the combination comprising a plurality of gas 
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fired radiant burners mounted for royennent 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 conpiressed 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 Web with the remaining portion 
of the burners still lit, and manually operable 
means for controlling Said Waves 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 a dryer for a web in a printing press 
a burner assembly oriented parallel 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 a SSembly 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 a 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 of each of said burners 
for elevating the same to radiant heat, said 
burner assembly being bodily movable between a 
normal position 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 a S 
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 thernal contact with said back-up plate, 
Said end Walis, and Said burner assembly for con 
ducting away the heat therefrom and Substan 
tiiaiiy isoiating the enciloSed 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 of 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 conduit incident to shutting 
off said combustible mixture, means for retract 
ing Said burner aSSembiy 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 depthi for progressive 
opening in tined relation. With the retraction of 
said 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. ZIMMIERMAN. 
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