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the tank it is flushed of adhering etching liquor 
by a jet of water.and this water is blown from 
the plate by air jets following the water jets. 
Guards on the carriage normally close the open 
ing in the tank through which the carriage 
passes and a stream of air moves transversely 
of the spray across the upper portion of the 
etching tank and across t?e etching Surface of 
the plate, so as to supply necessary air for the 
etching operation and remove the spent etching 
liquor fumes from the tank. 

It will be seen that with the etching machine 
of the present invention, plates may be etched 
uniformly and with a sharp degree of definition 
for the predetermined proper period of time with 
out requiring constant attention and with the 
proper degree of spray to secure the best results, 
these advantages being afforded by the adjust 
ability of the machine and the continuous op 
eration thereof without shut-downs for inspec 
tion and the like. 

For a more complete understanding of the 
invention, reference may be had to the accom 
panying drawings, in which: 

Figure 1 is a front elevation of the new etch 
ing machine of this invention with the front 
wall removed to show the interior arrangement 
thereof; 

Fig. 2 is a fragmentary elevation of the mal 
chine with a portion of the displacement device 
tank removed to illustrate its construction; 

Fig. 3 is an end elevation of the machine; 
Fig. 4 is a vertical section through the mal 

chine as seen along the line 4-4 of Fig. 1 ; 
Fig. 5 is an enlarged view of the adjacent co 

operating spray-producing wheels; 
Figs. 5A, 5B and 5C illustrate successive an 

gular positions of the cooperating Spray-produc 
ing wheels; and 

Fig. 6 is a fragmentary vertical section through 
a modified form of displacement device. 

Referring to the drawings, numeral 0 desig 
nates a tank of metall or other material im 
pervious to etching liquor 1 , Suitably Supported 
on a base | 2. Communicating with the lower 
portion of tank 0 through passage 3 is an aux 
illiary compartment l 4 containing partially im 
mersed in the liquor li l therein a displacement 
body 5, which may conveniently comprise a 
rectangular sheet metall container approximat 
ing in plan the shape of compartment 4 and 
containing water or other weighting material. 
A bell crank I 6 is pivoted at 7 on the tank 

wall and is connected by a pin-and-slot combi 
nation 8 to the displacement body 5. The up 
per end of the belli crank fl 6 is provided with a 
handle 9 for moving it over a sector 20 se 
cured to the tank fl 0 and having its center of 

' curvature at pivot, T. Adjustment of the bell 
crank li 6 to the right, as seen in Fig. 2, raises 
the displacement body 5 and consequently low 
ers the level of the liquor l I in tank 0, While 
adjustment of the bell crank 6 in the other 
direction effects raising of the liquor levell in 
tank | 0. 

In the modified form of this displacement 
body arrangement illustrated in Fig. 6, the aux 
illiary compartment 4' lies within the confines 
of tank I 0”, preferably at the rear thereof, and 
communicates with the body l l' of liquor there 
in through passage 3'. The displacement body 
5” is raised and lowered by rod 2 having a 
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surface of the tank 0' and having threaded 
therethrough a locking screw 24, whereby the 
displacement body fl 5” is locked in any adjusted 
position. 
The upper end of the tank | 0 is closed by 

a glass plate 25. Supported by wheels 26 on 
horizontal rails 27 extending across the tank 
0 below glass plate 25 is a carriage 28 having 

adjustable frame members 29 for receiving vari 
ously sized plates 30 to be etched. The rails 
27 project through an opening 3 I in the side wall 
of the tank fl 0 and continue into a lateral canti 
lever extension 32 for the machine, so that the 
carriage may be moved into and out of the 
tank fl 0 from and to the . extension 32 for the 
purpose of removing or replacing the plate 30 
or for inspecting it during the etching opera 
tion. 
A Spring latch 33 normally holds the carriage 

28 in the tank f'0 against the pull of a weight 
34 secured to the carriage 28 by means of cable 
35 passing over pulley 36. “ The latch 33 is so 
Shaped as to automatically lock the carriage in 
position in the tank when it is pushed therein, 
and may be disengaged by a button 3T con 
nected thereto and extending through a vertical 
guide slot 38 in the side wall of extension 32, 
as Shown in Fig. 2. The latch 33 is also arranged 
for automatic release at the end of the etch 
ing operation in a manner to be described. 
A guard plate 39 carried by carriage 28 is 

shaped as illustrated in Fig. 1 to normally close 
opening 3d against escape of fumes and liquor 
Spray during operation of the machine. A simi 
lar guard plate 40” on the other end of the car 
riage 28 closes opening 3 d when the carriage is 
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handle 22 projecting through a vertical Slot in 
the rear wall of the tank 0'. The rod 2 il also 
slides through a sleeve 23 secured to the inner 75 

fully withdrawn from the tank O. 
Extending in parallel relation within the tank 

0 are a pair of horizontal, square-section shafts 
4 and 42 journalled in exterior bearings 43 and 
geared together by gears 44 to rotate in oppo 
site directions. Shaft 4 l is equipped with a 
pulley 44' connected by belt 45 to an electric 
motor 46 Suitably supported on a bracket 47 se 
cured to base 2. Each shaft 4 f and 42 carries 
a plurality of paddle wheels 48 and 49, respec 
tively, preferably twelve wheels per shaft, each 
wheel being separated from the next adjacent 
wheel by a plane disc 50, which is preferably 
Square, as illustrated in Figs.. 4 and 5. 

Each paddle wheel 48 or 49 comprises four sub 
stantially radial blades suitably secured to the 
Corresponding filat surface of the square shaft 48 
or 49. One blade, designated a on shaft 4, is 
straight and extends radially. The blade b, foll 
lowing a in the direction of rotation designated 
by the arrow in Fig. 5, is curved so as to retain 
the liquor for a longer period than the straight 
blade a... Similarly, the next or third blade c is 
curved still more, while the fourth blade d has 
the greatest curvature. Inasmuch as shaft 42 
rotates in the opposite direction, the blade a”, 
b', c' and d' corresponding to those on shaft 4 , 
increase in curvature in the opposite direction. 
Also, the Successive paddle wheels 48 and 49 on 
each respective shaft 4 and 42 are displaced 90° 
So that the tips of like paddles, such as straight 
paddles a or a', describe a spirali around the 
shaft. 

Also, the like blades of the two shafts 4 l and 
42 are displaced a half turn from each other, so 
that the Straight blade a is opposed to the me 
dium curved blade c' (Fig. 5B) ... With this 
arrangement one blade retains its liquor longer 
than the opposing blade, so that their sprays do 





4. 
ducing a spray thereof, said, paddle wheel com 
prising radially-staggered sets of paddles, the 
paddles of each set being decreasingly curved in 
the direction of rotation for directing the spray 
in different directions. 

5. In an etching machine, the combination of 
a receptacle for etching liquor and a, pair of 
cooperating paddle wheels partially immersed in 
the liquor and rotating in opposite directions, 
each paddle wheel comprising paddles of various 
shapes for directing the spray in different di 
rections. 

6. In an etching machine, the combination of 
a receptacle for etching liquor and a pair Of C0 
operating paddle wheels partially immersed in 
the liquor and rotating in opposite directions, 
each paddle wheel comprising paddles of de 
creasing curvature in the direction of rotation, 
and said, paddle wheels being displaced radially 
with respect to each other, whereby a paddle of 
greater curvature on one wheel opposes a paddle 
of less curvature on the other wheel. 

7. In an etching machine, the combination of 
a receptacle for etching liquor, a rotary paddle 
wheel therein for , Spraying the liquor on the 
work to be etched, said paddle wheel having Suc 
cessive blades of different curvature, and means 
for changing the level of the liquor with respect 
to the paddle wheel to wary the spray thereof. 

8. In an etching machine, the combination of 
a receptacle for etching liquor, a rotary paddle 
wheel therein for spraying the liquor on the Work 
to be etched, said paddle wheel having succes 
sive blades of different curvature, a carriage for 
holding the work to be etched, and guides ex 
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tending out of the receptacle at substantially 
right angles to the direction of the spray along 
which the work may be moved at will into and 
out of the Spray without stopping the spray. 

9. In an etching machine, the combination of 
an etching chamber, means for supporting a 
plate to be etched in said chamber, air inlet 
means in Said chamber adjacent one end of said 
Supporting means, and means adjacent an oppo 
Site end of Said supporting means for withdraw 
ing air from said chamber, said air inlet means 
and Said means for withdrawing air being dis 
posed to direct a current of air across and par 
allel to the surface of the plate being etched. 

10. In an etching machine, the combination 
of an etching chamber, a frame for holding the 
plate to be etched, guides Supporting said frame 
for movement into and out of said chamber, 
means adjacent to said guides for spraying water 
onto Said plate to flush adhering liquor from said 
plate, and means adjacent to said spraying 
means for directing a gas under pressure against 
the plate to substantially remove the water from 
Said plate. 

11. In an etching machine, the combination 
of a receptacle for etching liquor, rotary spray 
producing means in said receptacle, a motor for 
rotating Said Spray producing means, a switch 
for starting and stopping said motor, and a tim 
ing mechanism actuated by said motor for actu 
atting Said Switch to stop said motor after a pre 
determined number of revolutions of said spray 
producing means. 

ARTHUR H. GAIEBEL. 


