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APPARATUSFORREMOVING MATTER FROM 
suRFACEsoF ETCHEDI™LATES 

Joseph Nowatiüs, Elmhurst, N.Y., assignörfo 
Etcheid Products Corporation, Long Island City, 
N.Y., a corporation of New-York 

ApplicationNovembër 23, 1944, Serial No.564886 

This invention generally relates to the produc 
tion of etched plates, particularly of those plates A - ? - "?? ?-? . ... ? ... ???? : « ... . . . ???- ? 
of utilitarian ór décorative character having in- adhering to the portions to be exposed of plat 
dicia, patterns or designs delineated against a of the character described, whereby the unsatis 
suitable background. The invention is specifi- is factory results inherent in the manual scraping 
cally directed to the provision of automatically methods heretofore employed are entirely elimi 
functioning means for removing the matter ad- nated, and finished etched plates are produced 
hering to the unetched surfaces, or highlights, of that possess a uniform degree of excellence not 
Such plates, in a final phase of the treatment previously attainable. 
thereof. 0 Another object of the invention isto provide 
As is well known to those skilled in the art, in a machine embodying automatically functi Ps, 

the manufacture of plates of, the aforementioned and continuously operating means whereby any 
character, after the desired design has been im- number of plates may be successively treated, to 
printed ón the plate surface and suitable protec- obtain the aforementioned results, and the pro 
tive åsphaltum résistor like måteriál has been i 5 duction of the finished articles greatly Šp 
applied to the design, the plate is subjected to the as compared with the methods heretofore used, 
so-called baking operation and the unprotected with the consequent reduction in the cost of man 
portions thereof are treated in a suitable etching ufacture, each plate being acted upon whilead 
bath. A coating of enamel or lacquer is then ap- vancing through the machine from an entrance 
plied to the entire surface' of the plate, to cover 20 point to a discharge point thereof. ?" . 
the etched-out portions thereof as well as those A further object of the invention is to provide 
portions that have not been affected by the etch- a machine having the aforementioned charac 
ing bath being covered by the protective resist. teristics, which comprises a plurality of simul 
Finally, the matter, enamel and underlying resist, taneously actuated scrapers successively ac 
adhering to the unetched portior 25 on a plate to be tre 
removed theref atter from the entr 
tions and to prövide the di d achine, with a 
defined by the contrasting ex pressure effé 
surfaces and enamel covered surface 

Heretofore, it has been custoniar sure a uniform action on any number 
fed to the machine, means being provided to sup 
ply to the plates a suitable fluid for softening and ???? ??????????? ? ? ? ? ? ? ? : ... ? . 

across the plate surface, with sufficient pressure cônditioning the ?namel coating thereof för "re 
to remove the mätter adh?ring to the un?tched movi?li in the zonës óf action of the scrapers. 
portions, which had been previously treated with 35. It is also within the scope of this invention to 
a suitable softening liquid preparation. p?ovide adjustable º means för i controlling the 
Such a manual method obviously involves time- .. -- consuming operations and requires the use of 

comparatively skilled labor, all of which consider 
ably affects the cost of manufacture of the plates. 40 
Aside from this, the manual method heretofore 

dle the Scrapersii : -- .? - - - ?. ? - 
apply an even pressure to the surfaces ?". ? ? * so that production öftárticles óf uniform Quality 
cannot be insured. - Furthermore, it may sometimes happen that too 
much of the enamel covering the etch , , ) . . . . ... invention. 

Fig.2 is a side elevation of 1, partly insection along lin 
during the scraping with 

the resulting seriously defective articles and it 
spoîlâge. ,55 tr 

    

  

  



meanS for conveying the plates and of the means 
for actuating the scrapers, part of the structure 
being broken off to show one of the scrapers. 

Fig. 4 is a fragmentary transverse vertical sec 
tion, on line 4-4 of Fig. 2, showing one of the 
nozzles associated with the scrapers to supply 
softening fluid for the matter to be removed. . 

Figs. 5 and 6 illustrate a plate respectively prior 
to removal of the matter adhering to the portion 
to be exposed and after partial treatment thereof. 

2,392,178 

@ 

ends fastened to these latter. 
0. 

Fig. 7 is a fragmentary horizontal Section 
through the machine, on line 7-7 of Fig. 9 in the 
direction of the arrows, illustrating details of the 
means for driving the machine slide. 

Fig. 8 is a fragmentary top plan view, partly 
in Section, on line 8-8 of Fig. 9. . . . - 

Fig. 9 is a fragmentary vertical longitudinal 
section through the machine, on line 9-9 of 
Fig. 7, illustrating the Scrapers and actuating 
means therefor, and their relation to the plate 
conveying and supporting means in one of the 
extreme. Orinoperative positions of the Scrapers. 

20 

Fig. 10 is a vertical transverse section, on line 
0-0 of Fig. 9. - 
Fig. 11 is a fragmentary plan view, in the plane 

of line for of Fig. 3 looking downwardly. 
Fig. 12 is a side elevation, partly in section on 

line 2-2 of Fig. 11, illustrating in detail the 
mounting of the scrapers and the construction 
of the means for controlling the operation 
thereof. 

Figs. 13, 14, 15, 16 and 17 diagrammatically 
illustrate the action of the scrapers on a plate 
and the various positions assumed by the scrapers 
and associated controlling elements during oper 
ation of the machine. 

Referring now in detail to the drawings, and 
in the first place to Figs. 1 to 3, numeral fogen 
erally indicates a supporting frame or bed for 
the machine of the present invention, formed of 
suitably interconnected longitudinal angles 2 
and transverse channels 3 mounted on legs . 

legs , through chains 49. 
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by transverse bars 38 (one of which is shown in 
section in Fig. 9). Suitably secured thereto to 
provide a rigid structure. The bars 36 carry, 
intermediate their ends, a plurality of uniformly 
spaced transverse bars 48 (see Figs. 3, 7 and 9), 
the function whereof will become later apparent, 
which extend in a horizontal plane below the 
plane of the bars 36 and have bracket-forming 

The complex of 
elements 36, 38, 40 is subjected during operation 
of the machine to a continuous reciprocatory 
motion through kinematic connections to be de 
scribed, and may be designated as a “recipro 
catory slide.' - 

Uprights 43 are secured to the members 28, 
at the end of the machine from which the treated 
plates are discharged, as by means of rivets 42 
(see Fig. 10), while uprights 44 are similarly se 
cured to the members 28 at the opposite or en 
trance end of the machine. 
A horizontal shaft 45 is rotatably mounted in 

bearings 47 of the uprights 43 and has fast 
thereon, at its opposite ends, sprocket wheels 46 
driven from a pair of sprocket wheels 48, mounted 
on the aforementioned shaft 20 carried by the 

A further pair of 
sprocket wheels 50 is carried by the shaft 45 
inwardly of the uprights 43. A second shaft 5 
is likewise journaled in the uprights 43, as at 59, 
and carries sprocket wheels 52 alined with the 
sprockets 59 and connected therewith by means 
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of chains 53. 
At the ends of shaft 5 outwardly of the up 

rights 43, are mounted cranks 54 having pivoted 
thereon connecting rods 55 provided with end 
pivots 56, which pass through slots 58 in the tracks 

(0. 

32 and are secured to the aforementioned bars 
36 of the reciprocatory slide mounted in said 
tracks. The structure described is shown in Figs. 
1 and 2, and the details thereof are best illustrated 
in Figs. 7, 9 and 10. w 

A supporting member 14, secured to the legs 
underneath the bed to, carries an electric motor 
f 5 which is drivingly connected to a speed reduc 
ing gear mechanism mounted within the housing 

... f6 and comprising a shaft 1 having fast thereon, 
outside the housing 6, a sprocket wheel 8: A 
horizontal shaft 20 is supported transversely of 
the machine, below the discharge end thereof, 
in bearings secured to a pair of the legs fi and 
has fastened thereto, near one of its ends, a 
sprocket wheel 2 driven from the sprocket wheel 
18 through a chain. 22. A bracket 24 carries a 
tank 25 underneath the entrance end of thema 
chine, for the purpose that will become later. 
??parent. " . . . ." - - 

A pair of flat bars or plates 26, superimposed 
upon and suitably secured to the machine bed ), 
extend longitudinally along the opposite sides of 
the machine. Adjacent Said bars 26, in Wardly 
thereof, there are fastened to the bed to a pair 
of composite side members 28, substantially longi 
tudinally, coextensive with the bars 26, providing 
parallel walls along the opposite sides of the ma 
chine having upper outwardly extending portions 
defining plane horizontal supporting surfaces. 

50 

As will be apparent from the foregoing, opera 
tion of the motor 5 imparts to the bars 36 and 
other elements of the slide, through the connec 

5tions described, a continuous reciprocatory mo 
tion in a horizontal plane, for the purpose and 
with the results hereafter disclosed. 
A plurality of uniformly spaced pairs of Super 

imposed rollers 60, 6, having a lining of rubber 
or similar material, are mounted transversely of 
the machine below the reciprocatory slide. Said 
rollers extend through suitable openings in the 
members 28 and are journaled at their ends in 
pairs of superimposed blocks 62, 63, which latter 

5 are mounted on the plates 26 at the opposite 
sides of the machine. Pairs of vertical rods 64 

60 

Superimposed upon said horizontal Surfaces of . 
the members 28, are composite members 32, con 
sisting of bars arranged to form a channel struc 
ture secured to the members 28, as by means of 
bolts 33, and providing a pair of tracks longitudi 
nally of the machine. Y 1 M- · · Parallel bars 36 are slidably mounted in the 

70 

are fastened to the plates 26 and extend through 
and beyond the superimposed blocks 62, 63 to 
maintain the same in fixed position relative to 
the plates. 26 and in vertical alinement with one 
another. Springs 65 surround the rods 64 be 
tween the heads 66 of these latter and the upper 
face of the blocks 63, to maintain these latter in 
surface engagement with the underlying blocks 
62, in which position of the blocks the upper 
rollers 6? will contact the lower rollers 60. As 
will be evident, the springs. 65 will permit suff 
cient upward displacement of the upper blocks 
and roller journaled therein to allow of the pas 
sage of the plates to be treated between the roll 
ers, while insuring driving contact of the rubber 
surface of the rollers with the plates in the simul 
taneous rotation of the rollers, effected as follows. 

Both the rollers 60 and 6 of each pair are pro 
tracks 32 and are interconnected at their ends 75 vided at one end thereof, outwardly of the ad 





4. 
such as to cause this contact to be made in ad 
vance of the moment in which the bars 90 com 
plete their downward movement, the heavy 
springs 00 yielding in the latter part of the 
descent of the bars. . . . . . . . - 

At the end of their downward movement, the 
bars 90 will be alined with the stationary bars 
18, and the scrapers will have traveled half the 
distance between their outermost opposite posi 
tions relative to the bars 78, as shown in Fig. 15. 

: The Vertical displacement of the bars 40 and 
' scrapers í04 has been Somewhat exaggerated in 
the figures, for clarity of illustration. 

10 

AS Will be apparent, in the continuing move 
ment of the elements to the right the bars SO 
will then begin to rise, the Scrapers remaining 
in-contact with the surface of the plate P. until 

5 

the elementS have reached a position to the right : 
corresponding to that of Fig. 14, after which the 
springs of will gradually be allowed to expand 
to. Withdraw the Scrapers from the plate and re 
turn the same to an uppermost inoperative posi 
tion, as illustrated in Figs. 16 and 17. - 

Since the bars 90 are vertically adjustable 
relative to the bars 40, it is evident that the 
initial vertical spacing of the scrapers relative to 
the underlying stationary bars 78 may be varied 
as desired, to determine different points of initial 
contact, and therefore different contact pressure 
and areas, of the Scrapers with a plate of a pre 
determined thickness travelling on the bars 78, 
as Well as to permit proper action of the scrapers 
on plates of different thicknesses. Preferably, the 
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bars 90 will be so adjusted from the entrance to 
the discharge- ends of the machine as to provide 
a gradually decreasing contact pressure in the 
progression of a plate through the machine. 
A plurality of pipes 98 extend transversely of 

the machine adjacent the bars 90 and are carried 
for movement with the reciprocable slide by sup 
ports fo9 bolted to the bars 36, or by blocks 0 
fastened to the aforementioned members or up 
rights 80 (see particularly Figs. 1, 3 and 4). Said 
pipes 08 are connected to a manifold to 
which there is continuously delivered, during op 
eration of the machine, from a source of supply 
and through flexible connections not shown, an 
appropriate solvent or dispersing liquid agent 
adapted to soften the matter to be removed by 
the action of the Scrapers from the unetched 
Surfaces or highlights of the plates that have 
to be exposed. 

Nozzles 2 extend downwardly from the pipes 
08 toward the scrapers C4, and have their ends 

Set at a convenient angle to direct the softening 
liquid upon the scrapers and the Surface of the 
plates travelling underneath these latter (Figs. 
4 and 9). The liquid discharged from the nozzles, 
besides conditioning for removal the matter ad 
hering to the Surfaces of the plates to be scraped, 
is effective to drive off the removed matter which, 
together with the liquid, passes into a tank, not 
shown, located underneath the machine bed and 
thereafter is suitably drained therefrom. 
The Operation of the machine will be eviden 

from the foregoing description. The plates P, 
coated with enamel upon their entire surface in 
cluding the resist-covered unetched portions 
thereof, are fed to the first pair of rollers from 
which they will be gradually conveyed in a con 
tinuous uniform movement to the discharge end 
of the machine. In their gradual advancement, 
the plates pass underneath the series of scrapers 
in the zones comprised between the pairs of roll 

35 
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ers and are successively acted upon by the scrap 
ers in the manner described. . . . - 
By judiciously proportioning the sprockets 

through which the reciprocatory slide and the 
first roller 60 are respectively driven, such a 
ratio between the speed of reciprocation of the 
slide and the Speed with which the plates are 
conveyed through the machine may be easily ob 
taind as to insure proper contact of the Scrapers 
with the entire surface of the plates travelling 
thereunder. - - 

The enamel and underlying resist adhering to 
the unetched portions of the plates, properly con 
ditioned by the Softening liquid discharged there 
on from the nozzles and, if desired, by previous 
immersion of the plates in the tank 25 filled with 
similar liquid, are easily removed. The pressure 
exerted by the scrapers may be readily controlled 
and graduated through the adjustment of the 
bars 90, and, as aforementioned, the Scrapers may 
be so adjusted as to provide a comparatively 
rough action in an initial phase of the progres 
sion of the plates, Sufficient to insure the removal 
of a considerable portion of the matter adhering 
to the higher surfaces of the plates, followed by 
a gradually decreasing scraper pressure effective 
to completely expose Said Surfaces without ad 
versely affecting the enamel applied to the etched 
lower plate portions. . . . 

Because of the possibility of precisely control 
ling the pressure exerted by the scrapers and be 
cause of the character of the movement imparted 
tpereto, the action of the scrapers essentially dif 
fers from that obtained in a manual Operation, 
and leads to results not heretofore attainable. 
While I have described the invention substan 

tially with reference to a preferred embodiment 

40 

45 

50 

thereof, it is to be understood that changes and 
modifications may be made in the structures illus 
trated in the drawings without departing from 
the spirit of the invention or exceeding the scope 
of the claims. - 

I claim: 
1. A machine for treating etched plates to re 

» move matter adhering to the Surface of the un 
etched portions thereof, in a final phase of the 
production of such plates, comprising means for 
conveying a plate through the machine in a con 
tinuous movement, a plurality of scrapers dis 
posed at Spaced intervals along the Inachine trans 
versely thereof, said scrapers being movable in 
opposite directions longitudinally of the machine 

55 

60 

65 

between two extreme inoperative positions alonga, 
curved path to successively contactingly traverse 
the surface of the unetched portions of said plate, 
in the advancement of this latter through the 
machine, in a predetermined Zone of their travel 
to progressively remove the matter adhering to 
said surface, and means functioning simultane 
ously With the plate-conveying means for con 
tinuously actuating said scrapers during opera 
tion of the machine. 

2. A machine for treating etched plates to re 
move matter adhering to the surface of the un 
etched portions thereof, in a final phase of the 
production of Such plates, comprising means for 
conveying a plate through-the machine in a con 
tinuous movement, a plurality of Scrapers disposed 

70 
at uniformly spaced intervals along the machine 
transversely thereof, said scrapers being movable 

" in opposite directions longitudinally of the ma 

75 

chine between two extreme inoperative positions 
along a curved path to successively contactingly 
traverse the Surface of the unetched portions of 
said plate, in the advancement of this latter 
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through the machine, in a predetermined Zone of 
their travel, means functioning simultaneously 
with said plate-conveying means for continuously 
actuating said scrapers, and means for applying 
to the plate in the zones of action of the scrapers 
a fluid adapted to soften the matter adhering to 
the plate surface contacted by the scrapers, to 
condition said matter for removal by the scrapers. 

3. A machine for treating etched plates to re 
move matter adhering to the surface of the un 
etched portions, thereof, in a final phase of the 
production of such plates, comprising a plurality 
of continuously driven spaced pairs of rollers 
adapted to convey a plate through the machine 
in a continuous movement, an oscillatory frame, a plurality of series of scrapers disposed at spaced 
intervals transversely of the machine in the zones 
of this latter intermediate said pairs of rollers, 
the Scrapers of each series being movable in op 
posite directions longitudinally of the machine 
between two extreme inoperative positions, means 

the series of scrapers to follow a curved path 
during reciprocation between said extreme inop 
erative positions to successively contactingly trav 
erse the surface of the unetched portions of said 
plate, in the passage of this latter between the 
pairs of rollers, in a predetermined Zone of their 
travel, and means functioning simultaneously 
with the plate-conveying rollers for continuously 
actuating said series of scrapers and said oscil 
latory frame during operation of the machine. 

4. A machine for treating etched plates to re 
move matter adhering to the surface of the un 
etched portions thereof, in a final phase of the 
production of such plates, comprising means for 
conveying a plate through the machine in a con 
tinuous movement, a plurality of scrapers disposed 
at spaced intervals along the machine transversely 
thereof, said scrapers being movable in opposite 
directions longitudinally of the machine between 
two extreme inoperative positions along a curved 
path to successively contactingly traverse the sur 
face of the unetched portions of said plate, in the 
advancement of this latter through the machine, 
in a predetermined zone of their travel to progres 
sively remove the matter adhering to said surface, 
and a mechanism Operated simultaneously with 
the plate-conveying means for continuously ac 
tuating said scrapers during operation of the ma 
chine, Said mechanism comprising means asso 
ciated With the scrapers adjustable to provide dif 
ferent extreme inoperative positions of these lat 
ter, whereby to control the area and pressure of 
Contact of the Scrapers with the aforementioned 
Surface of the plate traversed by the scrapers. 

5. A machine for treating etched plates to re 
move matter adhering to the surface of the un 
etched portions thereof, in a final phase of the 

O 

SO 
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production of such plates, comprising a plurality 
of continuously driven spaced pairs of rollers 
adapted to convey a plate through the machine in 
a continuous movement, an oscillatory frame, a 
plurality of series of scrapers disposed at spaced 
intervals transversely of the machine in the zones 
of this latter intermediate said pairs of rollers, 
the scrapers of each series being movable in op 
posite directions longitudinally of the machine, 
means controlled by said oscillatory frame for 
causing the series of scrapers to follow a curved 
path in their movement longitudinally of the ma 
chine to successively contactingly traverse the 
Surface of the unetched portions of said plate in 
the passage of this latter between the pairs of 
rollers, and a mechanism continuously operated 
simultaneously with the plate-conveying rollers 

60 

65 
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5 

5 
for actuating said Series, of scrapers, said mecha 
nism comprising means associated with the scrape 
ers adjustable to control the pressure exerted by 
the scrapers while contactingly traversing the 
aforementioned plate surface. 

6. A machine for treating etched plates to re 
move matter adhering to the surface of the un 
etched portions thereof, in a final phase of the 
production of such plates, comprising a plurality 
of continuously driven spaced pairs of rollers 
adapted to convey a plate through the machine in 
a continuous movement, a plurality of Series of 
scrapers disposed at spaced intervals transversely 
of the machine in the Zones of this latter, inter 
mediate said pairs of rollers, the scrapers of each 
series being movable in opposite directions longi 
tudinally of the machine between two extreme 
inoperative positions along a curved path to suc 
cessively contactingly traverse the surface of the 
unetched portions of said plate, in the passage of 
this latter between said pairs of rollers, in a Zone 
of their travel intermediate said extreme: inop 
erative positions and a mechanism for continu 
ously actuating said scrapers during operation of 
the machine simultareously with the plate con 
veying rollers, said mechanism comprising means 
associated with the scrapers adjustable to pro 
vide different, extreme inoperative positions of 
these latter, whereby to control the area, and pres 
sure of contact of the scrapers with the aforemen 
tioned surface of the plate traversed by the 
ScraperS. 

7. A machine for treating etched plates to re 
move matter adhering to the surface of the un 
etched portions thereof, in a final phase of the 
production of such plates, comprising a plurality 
of continuously, driven spaced pairs of rollers 
adapted to convey, a plate through the machine 
in a continuous movement, a plurality of Series 
of scrapers disposed at spaced intervals trans 
versely of the machine in the zones of this latter 
intermediate said pairs of rollers, the scrapers of 
each series being movable in opposite directions 
longitudinally of the machine between two ex 
treme inoperative positions along a curved path 
to successively contactingly traverse the surface 
of the unetched portions of said plate, in the pas 
sage of this latter between said pairs of rollers, 
in a zone of their travel intermediate said extreme 
inoperative positions, a mechanism for actuating 
said scrapers comprising means associated with 
the scrapers adjustable to provide different ex 
treme inoperative positions of these latter, where 
by to control the area and pressure of contact of 
the scrapers with the aforementioned surface of 
the plate traversed by the scrapers, means for 
continuously operating said mechanism during 
operation of the machine simultaneously with 
the plate-conveying rollers, and nozzles associated 
with the scrapers adapted to direct upon these 
latter a fluid for softening the matter adhering 
to the plate surface traversed by the scrapers to 
conditions said matter for removal, said fluid be 
ing continuously supplied to the machine during 
operation of the machine. 

8. In a machine for treating etched plates to 
remove matter adhering to the surface of the un 
etched portions thereof, in a final phase of the 
production of such plates, means for conveying a 
plate through the machine in a continuous move 
ment, a horizontal slide mounted for reciproca 
tion longitudinally of the machine above the 
plane of movement of said plate, an oscillatory 
frame disposed above said slide for synchronized 
movement therewith, a plurality of scrapers ex 



6 
tending transversely of the machine underneath 
the slide associated with this latter for reciproca 
tion therewith longitudinally of the machine, and 
means actuated by said oscillatory frame for ver 
tically displacing said scrapers between an upper 
most and a lowermost position during their re 

| – ciprocation conjointly with the slide, to cause the 
Scrapers to contactingly traverse the surface of 
the unetched portions of the plate, during the 
advancement of this latter through the machine, 
in a fixed zone of their travel. 

9. In a machine for treating etched plates to 
remove matter adhering to the surface of the un 
etched portions thereof, in a final phase of the 
production of Such plates, a plurality of continu 
ously driven spaced pairs of rollers adapted to 
Convey a plate through the machine in a continu 
ous movement, a horizontal slide mounted for 
reciprocation longitudinally of the machine above 
the plane of movement of said plate, an oscillatory 
frame disposed above said slide for synchronized 
movement therewith, a plurality of spaced series 
of scrapers extending transversely of the machine 
underneath the slide between said pairs of rollers, 
all of said scrapers being associated with the slide 
for reciprocation therewith longitudinally of the 
machine, a plurality of rigid members movable 
with said oscillatory frame and means actuated 
by said members for vertically displacing said 
series of scrapers in opposite directions relative 
to the slide during their reciprocation conjointly 
with this latter, to cause the series of scrapers to 
successively contactingly traverse the surface of 
the unetched portions of the plate, during the ad 
vancement of this latter between the pairs of : 
rollers, in a zone of their travel, to progressively 
remove the matter adhering to said surface, the 
aforementioned rigid members movable with the 

1) 
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oscillatory frame being vertically adjustable rela 
tive to the same to vary the amount of vertical 
displacement of the Scrapers relative to the slide 
thereby permitting to controllably vary the con 
tact pressure of the Scrapers On the plate. 

10. In a machine for treating etched plates to 
remove matter adhering to the surface of the 
unetched portions thereof, in a final phase of the 

- production of such plates, a plurality of continu 
ously driven spaced pairs of rollers adapted to 
convey a plate through the machine in a continu 
ous movement, a horizontal slide mounted for 
reciprocation longitudinally of the machine above 
the plane of movement of said plate, as oscillatory 
frame disposed above said slide for synchronized 
movement therewith, a plurality of spaced series 
of scrapers extending transversely of the machine 
underneath the slide between said pairs of rollers, 
all of said scrapers being associated with the slide 
for reciprocation therewith longitudinally of the 
machine, a plurality of rigid members movable 
With said oscillatory frame, means actuated by 
said members for vertically displacing said series 
of scrapers in opposite directions relative to the 
slide during their reciprocation conjointly with 
this latter, to cause the series of scrapers to suc 
cessively contactingly traverse the surface of the 
unetched portions of the plate, during the ad 
vancement of this latter between the pairs of 
rollers, in a zone of their travel, to progressively 
remove the matter adhering to said surface, 
means for continuously actuating the slide and 
asSociated Oscillatory frame in predetermined 
speed relation to the rollers, and means for sup 
plying to the plate in the zones of action of the 
Scrapers a fluid adapted to Soften the matter to 
be removed by the scrapers. 

JOSEPH NOWATIUS, 


