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To all whom it may concern. 
Beit known that I, JoHN H. ANDRESEN, a 

citizen of the United States, residing at 
Glen Rock, county of Bergen, and State of 
New Jersey, have invented certain new and 
useful Improvements in Methods and Appa 
ratus for Bhotogravure Etching, fully de 
scribed and represented in the following 
specification and the accompanying draw 
ings, forming a part of the same. 
This invention relates to certain improve 

ments in methods of and apparatus for etch 
ing designs on photogravure plates, and has 
been designed particularly for etching 
photogravure plates of that class in which 
an endless cylindrical etched plate is pro 
duced such as now used in rotary photo 
gravure printing. 
In photogravure etching, particularly in 

etching continuous cylindrical plates, it has 
been the custom to take a copper cylinder 
and prepare on it with some gelatin tissue 
the design which is to be etched, this com 
pound resisting the etching acid to a greater 
or less extent, depending on the design to be 
etched. This design heretofore has been 
etched by pouring on the cylinder by hand 
the etching acid from receptacles of com 
paratively small size. This method has cer 
tain disadvantages, in that the cylinder is 
not covered evenly and quickly, and by this 
method of handling also the temperature 
during the etching operation is not regu 
lated, these all tending to produce an in 
ferior etching. 

It is the especial object of the invention 
to provide a method and apparatus by which 
the surface of the cylindrical or other plate 
which is to be etched may be evenly and 
quickly covered with acid. 
. It is a further object of the invention to 
apply the acid to the plate under continu 
ous agitation and thoroughly aerated and 
to keep the acid at a constant desired tem 
perature to effect a thorough and even 
etching. m 

It is a further object of the invention to 
provide a construction in which the relation 
between the acid and the plate may be 
varied while the machine is in operation and 
by which the strength of the acid may be 
conveniently changed. 

It is a further object of the invention to 
provide a construction in which the various 
parts of the apparatus, except the acid con 

tainer, is kept free from and clear of the 
acid. So as to avoid corrosion and injury to 
the parts. . . . . . . 

It is a further object of the invention to 
produce a method and apparatus whereby 
the amount of acid necessary for the etch. 
ing is reduced to a minimum, thus effecting a saving in acid. 
With these and other objects in view, the 

invention consists in a certain novel method 
and apparatus which will be described in 
gonnection with the accompanying draw 
ings, in which- - 
Figure 1 is an end elevation, partly broken away, of an improved apparatus for 

carrying out the invention; 
Fig. 2 is a side view, partly in section and 

partly broken away, illustrating the inven 
R as applied to etching a cylindrical plate, 

O 

Fig.8 is a cross sectional view on a larger 
Scale illustrating the manner in which the etching acid is applied to a cylindrical plate. 

Referring now to the drawings, the in 
yention has been illustrated as used for etch 
ing a cylindrical cylinder on which the de 
sign has been prepared, though it will be 
understood that if desired "the invention 
Inay be employed for etching plates other 
than cylindrical. In the particular con 
struction illustrated, however, the design is 
etched on a design cylinder 1 carried on a 
shaft 2 suitably mounted in bearings 3 sup 
ported on side frames 4 rising from stand 
ards 5 of any suitable or desired construc 
tion. This design carrying cylinder is 
mounted to rotate in the bearings and is driven in any suitable manner, as from a 
pulley 6. 
This design-carrying cylinder is rotated 

and during its rotation the etching acid is 
applied to etch the design on the surface 
thereof in such manner as to be evenly and 
quickly distributed over the cylinder surface 
as it rotates. 

a very effective etching result produced by 
rotating the cylinder over a supply of acid 
and, during the etching operation, directing 
a current of air against the acid supply so 
as to thoroughly agitate and aerate the acid 
and bring it in contact with the surface of 
the cylinder. I have found, furthermore, 
that the best results may be obtained by di 
recting the air current against the acid sup 

I have found that the acid. 
may be quickly and evenly distributed and 
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ply so as to in effect bank up or produce a 
wave in the acid, which raises it into etch 
ing contact with the cylinder, the cylinder 
and acid being adjusted relatively to each 
other so that with the air current turned off, 
the surface of the cylinder will just clear 
the surface of the acid, and by turning off 
the air, the cylinder will be clear of acid 
and the etching operation stopped. In ap 
paratus embodying the invention in its best 
form, furthermore, the air current will be 
delivered from a point which is clear of the 
acid supply, so as to prevent corrosion of 
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the air supplying parts. 
While various apparatus may be designed 

for carrying out the method, that shown has been effective in operation. In this coln 
struction, the etching acid is carried in a 
pan 7 having a shallow acid-containing bot 
tom portion 8, the one wall 9 of which 
slopes gently toward the bottom, and the 
other opposite wall is formed with a jog 
forming a dam or abutment 10 against 
which the acid may back up when the air 
is applied, as hereinafter referred to. In 
the best constructions, this pan will be sup 
ported so that the distance between the sur 
face of the design-carrying cylinder or other 
plate to be etched and the surface of the 
acid may be varied and preferably so that 
this variance may be effected while the ma 
chine is in operation. This can be effected 
in various ways, but in the preferred con 
struction the acid pan is carried on a pair 
of plates 11, 12 provided with upper and 
lower guiding projections 13 mounted to 
slide on rods 14, these rods being detachably 
connected to studs 15 secured to the side 
frames 4 before referred to. These side 
plates have secured thereto racks 16 which 
mesh with teeth 17 formed on the ends of a 
cross shaft 18 suitably supported in the 
side frames of the machine. This shaft 18 
may be operated by a hand wheel 19, by 
the rotation of which the racks and the 
supporting plates 11 may be raised or low 
ered to adjust the relation of the surface of 
the cylinder to the surface of the acid as 
may be desired. A ratchet 20 and pawl 21 
(shown in Fig. 1) may be employed for 
holding the parts in adjusted relation. 

In the best constructions, means will be 
provided for maintaining the temperature 
of the etching acid constant. While these 
means may be varied, as best shown the pan 
is provided beneath its bottom and below 
the acid with a jacket 22 through which 
water at any desired temperature may be 
circulated through pipes 23, 24, this con 
struction insuring an even etching tempera 
ture of the acid. If desired, a drain pipe 
25, extending from the bottom of the pan 
through the jacket and provided with a con 
trolling valve 26, may be provided for drain 
ing the acid from the pan. 

1,871,338 
In accordance with the invention means 

will be provided for agitating and aerating 
the i. as it has been found in practice 
that such agitation and aeration produce the 
best results. This is effected by providing 
a current of air under suitable pressure E. 
in the best constructions, this air is deliv 
ered against the acid so as to cause it to 
bank up in the pan and raise the acid into 
etching contact with the surface of the cyl 
inder. As shown in Figs. 2 and 3, the air 
under pressure is supplied from chamber 27 
to which air is supplied from any suitable 
source through a pipe 28, this chamber act 
ing as an expansion chamber in which the 
air may expand to the desired pressure. The 
air is delivered from this chamber through 
a plurality of small nozzles 29 extending 
along the length of the cylinder, a suitable 
number of these nozzles for effecting the 
purpose being supplied, these nozzles being 
preferably formed in a removable block 30 
which can be readily taken out for inspec 
tion and repair. As illustrated in Fig. 3, 
the air is delivered down the gentle forward 
incline or slope 9 of the pan, before re 
ferred to. This action forces the acid body 
sidewise and causes it to back up against 
the shoulder 10 on the other side of the pan 
and to raise or elevate it, as shown in this 
figure, in the form of a wave, which brings 
the acid into etching contact with the sur 
face of the cylinder to be etched. The air 
at the same time keeps the acid agitated and 
thoroughly aerated, and the air nozzle and 
adjacent parts are out of contact with the 
acid, thus preventing corrosion of these 
parts. 
With this construction, the acid is thor 

oughly agitated and aerated and is applied 
quickly and evenly along the surface of the 
cylinder. To stop the etching action, it is 
simply necessary to turn off the air, where 
upon the acid will subside below the sur 
face of the cylinder and the etching action 
be arrested. 
While the construction shown and de 

scribed is found to be an effective one for 
the purpose, it will be understood that the 
invention is not to be restricted to the spe 
cific construction shown and described, butt 
that the method may be used with a wide 
variety of apparatus, and in apparatus in 
which plates other than cylinders are to be 
etched. It will also be understood that, 
while the apparatus illustrated is a simple 
and effective one for carrying out the 
method, the invention is not restricted to the 
precise form and arrangement of apparatus, 
but that such form and arrangement as to 
details may be varied. 
What is claimed is: 
1. The method of etching a photogravure 

plate with etching acid, which consists in 
supporting a plate so as to be normally out 
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of contact with the acid and effecting a 
continuous contact during the etching opera 
tion of a mass of acid with the plate by 
delivering an air current sidewise against 
the acid from above the surface thereof. 

2. The method of etching a cylindrical 
plate with etching acid, which consists in 
supporting a plate so as to be normally out 
of contact with the acid and effecting 
a continuous contact during the etching op 
eration of a mass of acid with the plate by 
directing a current of air sidewise against 
the acid above the surface thereof while the 
plate is rotating over the acid. 

3. The method of etching, a photogravure 
plate with etching acid, which consists in 
supporting a plate so as to be normally out 
of contact with the acid and effecting a 
contact during the etching operation of a 
mass of acid with the plate by directing 
a current of air sidewise against the acid 
from a point above the surface thereof. 

4. The method of etching a cylindrical 
photogravure plate with etching acid, which 
consists in supporting the plate so as to be 
normally out of contact with the acid and 
effecting a contact during the etching opera 
tion of a mass of acid with the plate by 
directing a current of air sidewise against 
the acid from a point above the surface 
thereof while the plate is rotating over the 
acid. 

5. The method of etching a photogravure 
plate with etching acid which consists in 
supporting a plate so as to be normally out 
of contact with the acid and effecting a con 
tinuous contact of a mass of acid with the 
plate by directing a current of air against 
the acid at a point above the surface there 
of while maintaining the acid at a constant temperature. 

6. In a machine for etching photogravure 
plates with etching acid, the combination of 
a plate carrier, an acid supply normally out 
of contact with a plate on the carrier, and 
means for directing a current of air under 
pressure against the acid for bringing it 
into etching contact with a plate, and main 
taining it in contact with the plate during 
the etching operation. 

7. In a machine for etching photogravure 
plates with etching acid, the combination of 
a plate carrier, an acid supply normally out 
of contact with a plate on the carrier, means 
for directing a current of air under pressure 
against the acid for bringing it into etch 
ing contact with a plate, and maintaining 
it in contact during the etching operation, 
and means for controlling the temperature 
of the acid while in etching relation with 
the plate. 

8. In a machine for etching photogravure 
plates with etching acid, the combination of 
a plate carrier, means for supporting an acid 

3. 

supply normally out of contact with a plate 65 
on the carrier, means for directing a cur 
rent of air under pressure against the acid 
for bringing it into etching contact with the 
plate, and means for effecting a relative 
movement of the acid supply and the car 
le. - 

9. In a machine for etching photogravure 
plates with etching acid, the combination of 
a plate carrier, means for supporting an 
acid supply normally out of contact with a 
plate on the carrier, means for directing a 
current of air under pressure against the 
acid for bringing it into etching contact 
with the plate, means for effecting a relative 
movement of the acid supply and the car 
rier, and means for controlling the tem 
perature of the acid. 

10. In a machine for etching photogra 
vure plates with etching acid, the combina 
tion with a plate carrier, an acid supply nor 
mally out of contact with the plate on the 
carrier, means for directing a current of 
air sidewise under pressure against the acid 
from a point above the surface of the acid 
for causing it to bank up and bring it into 
etching contact with a plate. 

11. In a machine for etching photogra 
vure plates with etching acid, the combina 
tion of a rotary plate carrier, an acid con 
tainer over which the carrier rotates nor 
mally out of contact with the acid in the 
container, and a series of nozzles located 
out of contact with the acid extending along 
the carrier for directing a current of air un 
der, pressure against the acid and causing it 
to bank up in the container into etching 
contact with a plate. 

12. In a machine, for etching photogra 
vure plates, with etching acid, the combina 
tion of a rotary plate carrier, an acid con 
tainer over which the carrier rotates nor 
mally out of contact with the acid in the 
container, a series of nozzles located out of 
contact with the acid extending along the 
carrier for directing a current of air under 
pressure against the acid and causing it to 
bank up into etching contact with a plate, 
and means for regulating the temperature 
of the acid in the container. 

13. In a machine for etching a photo 
gravure plate with etching acid, the combi 
nation of a plate carrier, an acid bath nor 
mally out of contact with the plate, a series 
of nozzles located out of contact with the 
acid extending along the carrier for direct 
ing a current of air under pressure against 
the acid to bring it into etching relation 
with the plate. 

14. In a machine for etching photogra 
vure plates with etching acid, the combina 
tion of a rotary plate carrier, an acid con 
tainer mounted below the carrier over which 
the carrier rotates normally out of contact 
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with the acid therein, means for directing 
a current of air under pressure against the 
acid for bringing it into etching contact 
with a plate, and means for effecting a rela 
tive movement between the acid container 
and the carrier while the machine is in mo 
tion. 

15. In a machine for etching photogra 
vure plates with etching acid, the combina 
tion of a rotary plate carrier, a shallow 
tank over which the carrier rotates for hold 
ing acid normally out of contact with a 
plate, a wall or abutment at one side of the 
tank, a gently sloping wall at the other side 
of the tank, and connections out of contact 
with the acid for forcing a current of air 
down the sloping wall sidewise against the 
acid to cause it to bank up into etching re 
lation with the plate. 

16. In a machine for etching printing 
plates with etching acid, the combination of 
a plate carrier, an acid container, and a 
series of nozzles located out of contact with 
the acid and extending along the carrier 
through which a current of air under pres 
sure may be directed against the acid to 
bring it into etching relation with the plate. 

17. In a machine for etching photogravure 
plates with etching acid, the combination 
of a plate carrier, an acid supply, and means 

1,371,338 

located out of contact with the acid for di 
recting air sidewise against the acid to lift 
it into etching relation with a place. 

18. In a machine for etching photogra 
vure plates with etching acid, the combina 
tion of a plate carrier, a trough for contain 
ing acid, a jacket adjacent the trough, and 
means for supplying a temperature regulat 
ing medium to the jacket. 

19. In a machine for etching printing 
plates with etching acid, the combination of 
a plate carrier, an acid container, and a 
series of nozzles located out of contact with 
the acid extending along the carrier for di 
recting a current of air under pressure 
against the acid to bank up the acid in the 
container and bring it into etching contact 
with the plate and hold it in such contact 
during the etching operation. 

20. In a machine foretching photogravure 
plates with etching acid, the combination 
of a plate carrier, an acid container and a 
row of nozzles extending along the container 
but above the surface of the acid, and means 
for supplying compressed air to the nozzles 
for raising the acid into etching relation 
with the plate. 
In testimony whereof, I have hereunto set 

mv hand. 
y na JOHN H. ANDRESEN. 
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