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UNITED STATES 
METHOD AND APPARA US FOR SETTIN 

PRINTING INK 

2,186,032 

PATENT OFFICE 
Carl P. Mann, Riverton, N. J., assignor, by 
mesne assignments, to Interchemical Corpo 
ration, New York, N. Y., a corporation of Ohio 

Application December 30, 1937, serial No. 182,435 
22 Claims. (C1. 101-416) 

This invention relates to printing and aims to 
provide improved apparatus for setting printing 
ink. 
There are so-called "quick-drying' inks on the 

market at present containing solvents which are 
non-volatile at ordinary press room temperatures 
(25 C.) and which become highly volatile liquids 
at about 150° C. Such inks are dried and set 
by causing the material upon which they have 
been printed to travel through a furnace where 
the printed surface of the material is subjected 
to heat of such great intensity that the solvent 
is volatilized instantly and solvent vapors are 
burned in the furnace. Such furnaces are heated 
by means of a series of gas burners fixed to mani 
folds mounted within the furnace through which 
fuel consisting of a mixture of gas and air is sup 
plied to the burners. These burners have not 
been operated at maximum efficiency in the past 
because it has been necessary to supply an excess 
of air in the fuel mixture to support combustion 
of the vapors of the ink solvent within the fur 
race, 
manifolds are subjected in the furnace cause 
them to become dangerously hot. 

I have discovered that the burners of a furnace 
may be operated at maximum efficiency to supply. 
the intense heat required to dry a quick-drying 
ink and, at the same time, combustion of solvent 
vapors may be supported within the furnace and 
the fuel supply manifolds for the burners within 
the furnace may be prevented from becoming 
too hot. 

In carrying out my method, printing ink con 
taining a volatilizable inflammable solvent is 
dried by moving the material past a heater pro 
vided with a gas burner directed toward the 
printed surface of the material. A substantially 
completely combustible mixture of gas and air 
is burned in the heater, volatilizing the solvent 
of the ink and burning the solvent vapor. The 
heater is cooled and air is provided for combus 
tion of the solvent vapor by projecting a current 
of air over the heater and then into admixture 

My invention includes also apparatus by means 
of which the heater is cooled and air necessary to 
support the combustion of solvent vapors is sup 
plied while the burners of the heater are oper 
ating at maximum efficiency. 
In accordance with my invention, an enclosed 

furnace is located in the path of printed material 
as it emerges from the printing press. An air 
duct communicates with the interior of a furnace 

is which contains a heater adapted to direct intense 

from the press with its printed surface upper- 5 

Furthermore, the heat to which the burner. 

.lace. 

solvent vapor. 

heat upon the printed surface of the material 
and means are provided for distributing air from 
the air duct over the part of the printed surface 
which is adjacent the heater. 
A specific embodiment of the apparatus for 5 

carrying out my invention is illustrated in the 
accompanying drawings in which: 

Fig. 1 is a side elevation of the furnace at 
tached to the frame of a printing press; is 

Fig. 2 is a plan view of the furnace; and , l0 
Fig. 3 is an elevation of the air duct. . 
In the apparatus illustrated in the drawings, 

ink is applied to a web of material 6 by means of 
an ordinary web press. The material Gemerges 
most and travels, in the direction indicated by the 
arrows, through the furnace and over rollers 8, 9, 

and to rewind roller 2. The furnace 
through which the printed material 6 travels is 
enclosed in a casing of insulating material 4, 
attached to the frame of the printing press and 
is supplied with heat through a series of burners 
5 fixed to manifolds 6 which extend across the 

interior of the furnace and communicate with a 
fuel chamber 1. Fuel is supplied to the respec-26 
tive burners 5 from their manifolds 6 by needle 
valves 8. The burners 5 are contained in a 
compartment 9 which is separated from the 
compartment 20 containing manifolds f6 by strips 
of insulating material 2 having slits 22 between 80 
their adjacent edges. 
The end of the furnace which is adjacent press 
is equipped with end plate 24 and a narrow 

opening 25 through which the printed material 
6 enters the burner compartment 9 of the fur- 35 

A suction duct 26, provided with damper 
27, communicates with the burner compartment 
9 of the furnace at its other end and Communi 

Cation between the suction duct and manifold 
compartment 20 is prevented by the member 28. 40 
A controlled amount of fresh cool air is sup 

plied to the manifold compartment 20 of the fur 
nace: A row of conduits 30 and a row of con 
duits 3, which communicate with manifold com 
partment 20, project from end plate 24 into a 4. 
tapered air duct 32, attached to that end plate. 
The larger end of air duct 32 communicates with 
blower 33 and is provided with a damper 34. 
As the printed material 6 travels through the 

burner compartment 9 of the furnace, its printed 50 
surface is subjected during a very brief period to 
heat. from burners f of sufficient intensity to 
volatilize the solvent of the link and ignite the 

At the same time, fresh cool air 
is supplied from blower 33 to the manifold com- 55 
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partment 2t of the furnace. The taper of air 
duct 32 effects a uniform distribution of air from : 
blower 33 to conduits 30 and 3 'extending into 
that air duct, and it will be noted that the diam 
eter of the conduits 30 in the upper row is larger 
than the diameter of the conduits 3 in the lower 
row, thus insuring circulation of fresh, cool air 
Over burner manifolds 6 to the far end of the 
furnace. After the air from duct 32 passes over 
the burner manifolds 6, it flows through slits 22 
to the burner compartment 9 where it is distrib 
uted over the printed surface of the material 6 
adjacent the burners if 5. The air from duct 32 
not only cools manifold 6, but, in passing down 
through slits 22, counteracts the tendency of gases 
contained in the burner compartment 9 to rise. 
to the manifold compartment 20, and the distri 
bution of this air over the printed surface of the 
material 8 supports combustion of the solvent 
vapors within the burner compartment 9 of the 
furnace, permitting the burners f S to be operated 
at maximum efficiency. - 

Gases, which include products of combustion 
and any solvent vapors which may not be burned, 
are withdrawn from burner compartment 9. 
through suction duct 28. The amount of air 
supplied to the furnace through air duct 32 is 
controlled by damper 34, and the rate at which 
gases are withdrawn from the burner compart 
ment t is controlled by damper 27 in suction duct 
26. The adjustments of these dampers will vary 
with the material printed, the rate at which it 
is printed, etc., and can best be effected by ob 
serving conditions within the furnace. The fresh 
air damper 34 is most desirably adjusted so that 
the tail of the fiames caused by combustion of 
the solvent vapors appears to travel along the 
surface of the material 6 at a speed which is 
substantially the same as the speed of that ma 
terial. Suction damper 27 is most desirably 
opened to a point just beyond that at which 
products of combustion are observed to cease 
traveling over roller 8. 
What I claim is: 
1. The method of drying a printing ink con 

taining a volatilizable inflammable solvent after 
the ink has been printed upon material, which 
comprises moving the material past a heater 
provided with a gas burner directed toward the 
printed surface of the material, burning a sub 
stantially completely combustible mixture of gas 
and air in said heater, volatilizing the solvent 
of the ink, projecting a current of air over said 
heater and then into admixture with the solvent 
vapor to cool the heater and provide air for com 
bustion of the solvent vapor. and burning said 
solvent vapor. 

2. The method of drying a printing ink con 
taining a volatilizable inflammable solvent after 
the ink has been printed upon materfall, which 
comprises, moving the material through an en 
closed heater provided with a gas burner directed 
toward the printed surface of the material, burn 
ing a substantially completely combustible mix 
ture of gas and air in said burner, volatilizing 
the solvent of the ink, projecting a current of air 
Over said heater and then into admixture with 
the solvent vapor to cool the heater and provide 
air for combustion of the solvent vapor, and burn 
ing said solvent vapor. . 

3. The method of drying a printing ink con 
tailing a volatilizable inflammable solvent after 
the ink has been printed upon material, which 
comprises moving the material through a furnace 
provided with a gas burner directed toward the 

2,186,082 
printed surface of the material, burning a sub 
stantially completely combustible mixture of gas 

... and air in said burner, volatilizing the solvent of 
the ink, projecting a current of cool air through 
said furnace and then into admixture with the 
Solvent vapor, and burning said solvent vapor. 

4. The method of drying a printing ink con 
taining a volatilizable inflammable solvent after 
the ink has been printed upon material, which 
comprises moving the material through a furnace 
Containing a gas burner, directed toward the 
printed surface of the material, burning a sub 
stantially completely combustible mixture of gas 
and air in said burner, volatilizing the solvent of 
the ink, projecting a stream of cool air through 
the furnace and theni into admixture with the 
solvent vapor, burning the solvent vapor in the 
furnace, and then withdrawing the products of 
combustion from the furnace. 

5. The combination with a printing press, of 
an enclosed furnace located in the path of the 
printed material, a heater mounted in said fur 
nace and adapted to direct intense heat upon the 
printed surface of the material, an air duct com 
municating with the interior of the furnace, and 
means for distributing air from said duct over . 
the part of said printed surface which is adja 
cent said heater. 
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6. The combination with a web printing press, 
of an enclosed furnace located in the path of the 
printed web, a heater mounted in said furnace 
and adapted to direct intense heat upon the 
printed surface of the web, an air duct communi 
Cating with the interior of the furnace, and means 
for distributing air from said duct over the part 
of Said printed surface which is adjacent said 
heater, 

7. The combination with a printing press, of 
an enclosed furnace located in the path of the 
printed material, a gas burner mounted in said 
furnace and adapted to direct intense heat upon 
the printed surface of the material, an air duct 
communicating with the interior of the furnace, 
and means for distributing air from said duct 
Over the part of said printed surface which is 
adjacent said gas burner. 

8. The combination with a printing press, of 
an enclosed furnace located in the path of the 
printed material, a heater mounted in said fur 
nace and adapted to direct intense heat upon 
the printed surface of the material, an air duct 
communicating with the interior of the furnace, 
means for distributing air from said duct over 
the part of said printed surface which is adja 
cent said heater, and a suction duct communicat 
ing with the interior of the furnace. 

9. The combination with a printing, press, of 
an enclosed furnace located in the path of the 
printed material, a heater mounted in said fur 
nace and adapted to direct intense heat upon 
the printed surface of the material, an air duct 
adapted to deliver fresh air into the interior of 
the furnace, means for regulating the amount of 
air delivered from said air duct to the furnace, 
and means for distributing the air delivered from 
Said duct Over the part of said printed surface 
which is adjacent said heater. 

10. The combination with a printing press, of 
an enclosed furnace located in the path of the 
printed material, a burner manifold mounted in 
said furnace, a gas burner fixed to said manifold, 
an air duct adapted to deliver cool air to the 
interior of the furnace, and means for causing 
the cool air delivered from said duct to circulate 
around said burner nanifold, 
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1. The combination with a printing press, of 

an enclosed furnace located in the path of the 
printed material, a burner manifold extending 
across the interior of said furnace, a series of 
gas burners fixed to said manifold and adapted 
to direct intense heat upon the printed surface 
of the material, an air duct adapted to deliver 
cool air to the interior of Said furnace, means 
for circulating the cool air delivered from said 
duct around said burner manifold, and means 
for distributing said air over the part of said 
printed surface which is adjacent the gas 
burners. 

12. The combination with a printing press, of 
an enclosed furnace having a manifold compart 
ment and a separate burner compartment located 
in the path of the printed material, a gas burner 

... mounted in said burner compartment and adapt 
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ed to direct intense heat upon the printed sur 
face of said material, an air duct adapted to de 
liver cool air to said manifold compartment, and 
neans for distributing said air over the part of 
said printed surface which is adjacent said 
heater. -. - 

33. The combination with a printing press, of 
an enclosed furnace located in the path of the 
printed material, a heater mounted in said fur 
nace and adapted to direct intense heat upon 
the printed surface of the material, an air duct, 
a plurality of conduits extending from the in 
terior of the furnace into said, air duct, and 
means for distributing air delivered to the fur 
nace through said conduits over the part of said 

35 
printed surface which is adjacent said heater. 

4. the combination with a printing press, of 
an enclosed furnace located in the path of the 
printed material, a heater mounted in said fur 
nace and adapted to direct intense heat upon the 
printed surface of the material, a tapered air 
duct, a blower connected with the larger end of said air duct, a row of conduits extending from 
the interior of the, furnace into said air duct, 
and means for distributing air delivered to the 
furnace through said conduit over the part of said 
printed surface which is adjacent said heater. . 

15. The combination with a printing press, of 
an enclosed furnace having a manifold compart 
ment and a separate burner compartment located 

O 

in the path of the printed material, a gas burner 
mounted in said burner compartment and adapt 
ed to direct intense heat upon the printed surface 
of said material, an air duct, a plurality of con 
duits extending from the manifold compartment. 
into said air duct, and means for distributing air 
delivered to the manifold compartment through 
said conduits over the part of said printed sur 
face which is adjacent said gas burner. 

18. The combination with a press for printing 
upon a traveling material, of an enclosed fur 
nace located in the path of the printed mate 
rial and having an opening for the entrance of. 
said material, a heater mounted in said furnace. and adapted to direct intense heat upon the - 
printed surface of the material, an air duct com 
municating with the interior of the furnace ad 
jacent said entrance opening, and means for dis 
tributing air from said duct over the part of said 
printed surface which is adjacent said heater. 

17. The combination with a press for printing 
upon a traveling material, of an enclosed furnace 
having an entrance opening and an exit open 
ins located in the path of the printed material, 

\ . . . . . . 

a heater mounted in said furnace and adapted 
to direct intense heat upon the printed surface 
of the material, an air duct communicating with 
the interior of the furnace adjacent said entrance 
opening, means for distributing air from said 
air duct over the part of said printed surface 
which is adjacent said heater, and a suction duct 
communicating with the interior of the furnace 
adjacent said exit opening. 

18. The combination with a printing press, of 
an enclosed furnace located in the path of the 
printed material, a plurality of burner manifolds 
extending across the interior of said furnace, a 
series of gas burners fixed to said manifold and 
adapted to direct intense heat upon the printed 
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surface of the material, an air duct adapted to 
deliver cool air to the interior of said furnace, 
means for circulating cool air delivered from said 
duct around said burner manifolds, and means 
for distributing said: air over the part of said 
printed surface which is adjacent the gas burners. 

19. The combination with a web printing press, 
of a furnace having an entrance opening and 
an exit opening located in the path of the print 
ed web, a plurality of burner manifolds extending 
across the interior of the furnace between said 
openings, a series of gas burners fixed to said 
“manifolds, an air duct adapted to deliver cool air 
to the interior of the furnace adjacent the en 
trance opening, and a suction duct communicat 
ing with the interior of the furnace adjacent the 
exit opening. 

20. The combination with a web printing press, 
of a furnace having an entrance opening and an 
exit opening located in the path of the printed 
Web, a plurality of burner-manifolds extending 
across the interior of the furnace between said 
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openings, an air duct adapted to deliver cool air 
to the interior of said furnace adjacent the en 
trance opening, a suction duct communicating 40 
with the interior of said furnace adjacent the exit . 
opening for withdrawing gases from said furnace, 
means for regulating the amount of air delivered 
to the furnace through said air duct, and means. 
for regulating the quantity of gases withdrawn 
from the furnace through said suction-duct. 

21. The combination with a press adapted to 
print an ink containing a volatilizable inflam 
nable solvent upon a traveling, web, of an en 
closed heater adapted to subject the printed sur 
face of the traveling web to heat of sufficient in 
tensity to volatilize the solvent of the ink and 
burn the solvent vapor, and means for directing 
a stream of air through said heater and then 
into admixture with the solvent vapor to cool the 
heater and provide air for the combustion of said 
vapor. . . . . . 

22. A method of drying a printing ink con 
taining a volatilizable inflammable solvent after 
the ink has been printed upon material, which 
comprises moving the material past a heater 
provided with a gas burner directed toward the 
printed surface of the material, burning a sub 
stantially (completely combustible mixture of gas 
and air in said burner, volatilizing the solvent 
of the ink, projecting a current of air over said 
burner with at least a portion thereof passing 
into admixture with the solvent vapor so as tor 
cool: the burner and provide air for combustion 

I of the solvent vapor, and burning said solvent 
Vapor. 

CART. P. MANN. 

45 

55 

60 

85 

70. 


