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Mv mventmn relates to a process and aP-
paratus for the continuous etching of plates
for use in prmtmﬂ* and for et chmo' other ar-
ticles for various purposes such as the etch-

5 1ng of decorative designs on the surface of

objects or etching name plates or metal mark-
ers Tor varlous uses. -

The ob]ect of my invention is to increase
the speed with Wthh such etching may be

10 accomplished and to reduce the ammmt of
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skilled labor and attention required to etch

objects of the character described, thereby

reducing the cost of etching.

Heretot(}re it has been necessary' in the

production of etched objects, and partlcu—'
larly etched plates for use in printing and

the like, to accomplish the etching 1n a num-
ber of stages or “bues each of which re-

quired that the plate be- removed from the
20 otching machine and prepared by the ap-
phcamm to its surface of a “resist,” such for
efmmplb as “drwon s blood” or an acid-re-

sisting ink. By the use of my invention the
processes necessary to the completion of the
etching are performed without the necessity
of removing the object from the machine and
once the prﬂpared plate or other cbject 1s
phced in the machine and the machine put

into operation, all of the steps necessary to

the completion of the etching process may
be performed within the machine and a
completely etched plate turned out at the
conclusion of 1fs operation. -
Moreover a large number of plates or other
0b1ee+s may be etched simultaneously, so that
‘the output of the machine is many times the

output which is possible with an equal num--
ber of skilled etchers using etching machines

and processes heretofore in common use.
Heretofore the process of etching objects
of the character described, as, for example,
a “line etching” or “half tone plate” for
]’Jl‘lntmo has been about as follows An 1m-
age, reversed of the design to be etched
1S ploduced by photographic means on the
surface o1 the plate to be etched.

posed for a Short interval of time to the ac-
tion of an etching ﬂuld 1N an etchmﬁ ma

' ch ne.
plate is then removed from the etching ma-

does
‘tire area of the plate.
that a plate remaining Statli)ll’LI'V 1n such a

‘the process.
1o ili]b ‘
image 1s applied, by means of a 101,&%1._511 ,
‘lCld resisting coating and the plate is ex-

Serlal No 245 953

This comprises thﬂ ﬁrst “blte The
chine, washed, dried, powdered “four wa,ys”
with “dragons blood ” which necessitates
four applications of powdered “dragon’s

blood” by means of a bmsh and the hea L EINg

“and cooling- of the plate after each of- the-
The plate is the‘l again

tfour a,pphcauons

placed in the etcamw machine and sub]ected

for a longer period to the action of the encb-
1ng fluid, This comprises the second “bite

: AD ain the plate is removed from the ewh-.
ing machme Washﬂd dried, ;

ways’ with “m agon’s blood”

na heated &nfl
cooled' and again returned to the etel 1Ng
machine for the third “bite.” 1In all, four
“bites” are usually given the piate. 'The
etching time of each succeeding “hite” is

-rouo'hly twice as long as that of the preced-

ing “bite.” Thus, if the first “bite” is ten

seconds, the Lsecond “bite” will be about twen-
ty seconds and the third “bite” about forty

seconds and the fourth “bite” about cne min-
ute and twenty seconds, making a total etch

ing time of about two. and a Talf mi nues.

In the etching machines most commonly used

the plate remains in a stationary position
while each bite is etched. The cmnmonly
used paddle wheel type of spraying device
ot throw ‘a uniform spray over. he en.
It follows, therefore,

powdered “four.
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_spray will be sub]ecl,ﬂd to unequal etching

in di

With my

ferent portions of its s 1rfacu

~new apparatus and process, the plcbte may bﬁ

passed through all portions of the spray

and while so passing all portions of the plate
pass through all por‘tm}:ls of the spray, with

85

‘the result that the plate 1s eVeﬂ]_‘Sj etched over -
| 1ts entire area. |

0
It is not alone 'the acmal etchmﬂ* | tlme' o

which slows up the process but the numerous

washings, dryings, brushings with powder,
heating and cooling, necessary to complete
It requires rapid work on the

part of an expert etcher to complete the
etching of one plate in forty minutes..
By the use of my process and apparatus,

one such expert etcher can place fifteen to
twenty or even more such plates In my ma-
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- conveying member. = -
In Fig. 1, three tanks constructed of ma-

chine and in twenty minutes or less the en-

tire batch of plates will be completely etched.

 Another benefit resulting from the use of my
invention is the more even and uniform etch-

ing of large plates throughout their entire
area, by reason of the fact that the plates

travel through the spray of etching fluad

thrown against them, while in the etching

tank, instead of remaining stationary and

being subjected to a more violent spraying

“action in some portions of their area than
they are in other portions. o

invention and the deficiencies of the present

5 methods of etching which are overcome by

its use, I will desecribe the machine and its

operation, and show in what manner my
process differs from the above described

Y Process NCW 1N common use.

In the accompanying drawing like char-
acters denote same or similar parts, and ar-
rows indicate direction of motion, rotation,
Or V1EeW. - o S
Fig. 1 is a side elevation with one side of
the lower portion removed to afford a view
of interior mechanism. _ S
Fig. 2 is a section through that portion of
the machine indicated by the figures 27, 2,
looking in the direction indicated by the ad-
jacent arrows. .
"Fig. 3 is an enlarged section of a portion
of Fig. 2 and shows the manner of attaching
the plate or other object to be etched to the

terial resistant to the action of the etching

of these tanks are one or more rotatable
‘gpray-producing elements, 4, 4. In tank 1
there is one such element 4 shown, while In
each of tanks 2 and 3, two such elements are

shown. The number of tanks and the num-
ber of spray-producing elements may be -

varied as desired. Fach of the spray-pro-
5 Jueing elements 4 is provided with means,
‘not shown in the drawing, for rotating 1t at
suitable speed in the direction indicated by

the arrows. Above and on either end of the

row of tanks are two rotatable drums 5, 5,
50 or equivalent, over which extends a belt 6.
" The drums 5 are so positioned with respect
to the tanks 1, 2 and 3 that the lower strand

- of the belt 6 passes through the upper por-

tion of said tanks, while the upper strand oz
the belt 6 passes under a table 7. The drums
5 are rotated at suitable speed by means not

- shown in the drawing but which may be any

suitable source of power which will rotate

the drums in the direction shown by the ar-
Y yows. The belt 6 is provided with pairs of

hollow studs 8, 8 spaced apart at intervals

and adapted to receive the plates, 9, 9 to be

etched. These studs 8 may or may not be
_ permanently or even rigidly attached to the
99 belt 6. In the drawing this belt is represent-

uid are represented by 1,2 and 8. In each
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ed as being thin and sufficiently flexible to
pass around the drums, but, 1f desired, this
belt may be of the chain or link-belt type
with attachments on certain of the links for
the reception of the object to be etched.
When a belt of the chain type is used the
drums 5 are replaced by sprocket wheels.

‘The plates 9, 9 to be etched are attached to

the studs by any convenient means such as

‘bolts 10, 10 passing through the plates and

the studs, whereby the plates are held firm-

_ 1y to the belt” without interfering with the
Having described the main objects o my

bending of the belt as it passes over the

70

drums 5, 5. T his detail of the manner of at-

taching the plates to the belt is more clearly
shown in Fig. 3. Over the table 7, at a height
which permits the plates 9, 9 to pass beneath
but in contact with 1t, 1s a roller 11, by means

oi which a “resist” such, for example, as .
' ‘85

acid resisting ink, is applied to the surface

of each plate as 1t passes under the roller.

Operating in conjunction with the roller 11
there may be distributing rollers, 12, 12,

which serve to keep the “resist” more evenly -
distributed on the surface oi the roiler 11.
Various devices are in common use on print-

ing machinery for maintaining an even dis-

tribution of 1nk on an inking roller which
will switably serve this purpose in my ma-:
chine. Inthe top of the table 7 1 have shown

a plurality of small wheels or rollers, 7a,

whose upper portions project slightly above

the level of the top of the table 7 and upon

which the plates 9 may ride as they pass un- .
der the roller 11. Also above the table 7, and

at a suitable height which will permit the
plates 9, 9 to pass beneath, are a plurality of

heating elements 13, 13, which in the draw-

' -

ing are shown as gas pipes with flame jets on-

their lower portion, but which may be of the

electric resistance type or other form of heat-
Ing elemens. | |

For some classes of work 1t is desirable to

wet the surface of the plate with certain 110

surface. For applying these solutions 1 have

solutions before applying the “resist” to the

provided a spraying element 15 and below it

a tray 14 to catch the surplus solution.
- Reduced to its simpiest form, the process .
of etching designs on the surface of objects
‘consists 1n applying a “resist” to that portion
- of the surface which 1s not to be acted upon

by the etching medium and then applying

an etching medium to act upon that portion -

of the surface of the object which 1s not to
be covered by the “resist.” Under some less
exacting conditions, particularly when it 1s
not desired to etch the surface deeply, this

simple process may be followed and my proc- -

ess and apparatus is admirably adapted to
carry out this stmplest form of etching. In
such a case the pattern to be eiched may be

formed on the “resist” roller 11 so that
the pattern is imprinted upon the surface-,

of the object 9 to be etched by the passage
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of the roller over the surface. In such simple

processes of etching the heating means, 13,
may be eliminated and for some classes of
work only one tank for the etching medium

i1s required. Such a single tank machine

might have one or sev_eral of the spraying
elements, 4, within 1t. For such simple

classes of etching any machine would consist

. essentially of (a) etching tank 1 with one or
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more spray-producing elements therein 4,

with means for rotating them, (6) inking

roller, 11, with means for inking it, (0) SUP-
portmﬁ' and CONVEYINg means 6 for the ob-
jects to be etched, with means for mechani-
caily operating the meveble parts of the
mechanism.

in other classes of Wom-lt is desirable to
heat the resist after 1t has been applied to
the object and for this class of work the
neating elements, 13, are incorporated in the
machine.

]ect a coating to prevent the resist f1 om acl-
hering to portions of the surface of the 0b-

ject which it is desired to etch and at the

same time insure its adhering to those por-
tions of the surface which 1t 1S desu‘ed to

preteet from the action of the etching me-
dium. For this class of work the element
designated as a spraying element 15 is in-
corporated in the machine. Thus it 1s ap-
parent that my machine may vary consider-
ably from a comparatively simple combme-
tion of parts capable of performing few op-
er ations to a more complicated combination
of parts capable of performing a variety of
operations or steps in the process of etching
but the underlying principle in each’ form
which the machine mav take is that of con-

tinuously or intermittently passing the ob-
1 ect to be etched while attached to a convey-

ing or transporting element through a ser iee
of operations any aesn‘ed number of times

re oetltle:ne |
My new process and my new ‘1pp‘11‘&t118 en-

ables
number oif small bites econommahy and ex-
peditiously whereas it would be extremely
slow and very expensive to etch a plate 1,
say, ten bites by present methods, using ap-
paratus now available.
more uniform etching of the entire area of
large plates by reason of the movement of
the ph‘tee through the spray of etching fluid,
whereby all parts of the plate pass through
the strongest as well as the weakest poriions
of the spray. 'This permits of a deep etch
and practlcalhr eliminates the necessity for
routing the plates after etching. The ad-
vantages of more perfect etehmo smoother
eheuldels on the sides of the raised portions
of the etched figures, less undercutting and
better printing quehtles are aitained b the

use of my process and apparatus Withoﬁ;t--any-

increase of cost -or in time required 1n eom-

In still other classes of work it i1s
desirable to apply to the surface of the ob-.

taching plates.

" carrier belt with its atteched
in.the direction indicated by the arrows, to
bring each plate successively into and

r through the upper portion of the series of
_._:tanks 1, 2, 3, ete., wherein the spray-produc-

plates to be etched by using a large

It also Iesults in a

pleting the etched object. In fact, both the

cost and the time are greatly decreased and in
‘the making of etched printing plates for
newspaper use the time element is extremely

1mportant. - -
Having described ‘the COIlStl uction of a

‘machine embodying my invention, I will now
describe my new process of etching objects
- and the operation of the machine. -

Beiore startmg the process of etching the

tanks 1,2,8 are filled to the proper dept th with
The depth of the

suitable etchmcr fluid.
etching fluid in the tanks 1S such that the
spray elements 4, 4 will, as they revolve,
dip into the etchmg ﬂuld pick it up and
project it upward. Water is placed in the
tank 3a to such a depth that the spray ele-

3
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ment 4, in tank 3a, Wll]. _plek up the water

‘and pI‘O]eCt 1t upward

- The objects to be etched smtably prepared

flat metal plates, are attached to the belt 6,

by means of pairs of hollow studs 8, 8 usmg
~countersunk head bolts.

“to the belt with successive pairs of studs until

£5
which in this deserlptlon are assumed to be o

Plates are attachedl :
50

all or a portion of the carrier belt 6 is oc-

. cupled

During the eperatlon of IOELdlIl

with plates the belt is moved rl.lenﬂ" its line

of travel to bring successive pairs’ of the

studs 8 into a convenlent p051t10n for at-

Such convenient positions
are at the ends of the table 7, or near the mid-

dle of table 7 between the mkmg device and
the heater. Power is applied to the drums 5,

the belt .

96
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b to rotate them in the direction indicated by -

‘the arrows thereon and at the same time
power 1s apphed to one or more of the spray

As the drums 5, b rotate, the
plates moves

elements 4, 4.

ing elements prca]ect a spray of etching fluid
against the surface of the objects being etched
and so effect an etching away of those por-
tions of the surface of the article as are not
protected by the “resist.” Having passed
over the etching tanks the plates are then-

carried through the wash tank 3, wherein
a spray of water produced by the rotatlon of
the spray-producing element 4 washes off the -

fluid remaining on the
The plate next passes threugh the

remnant of etching
plates.

- spray 15 and is coated with a solution of a

chemical which has the effect of causing ink

‘to adhere to the figure portion of the plate
‘while it prevents the ink from adhering to

the remaining portions of the surface of the -
plate.

The chemical used varies with differ-
ent metals, for example, a solution of oxalic
“acid may be used when zinc plates are being
-etched and a solution of common salt, so-
dlum chloride, may be used ‘when copper -
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plates are being etched.
path of the belt the plate or other Ob ect 1s

carried over the drum and over to the table
7, above which is located the resist roller 11,

As each plate or other object passes under

the roller -a fresh application of “resist” 1s

10

15

.20

made to its .surface. The “resist” 1s next

heated to render it ﬂmd 1N order that 1t will
flow down the sides of the figure produced
on the surface of the object by the action ot
the etching fluid. This heating and melt-
ing oi the “resist” is accomphshed as- the

_ob]ect passes slowly. under the heating ele-

ments 13 as the belt carrier advances in the
direction indicated by the arrow. The ob-
ject has at this stage oi the process had one
“bite,” of the etching fluid, been washed,
coated with “resist,” and. the resist melted
and 1t 1s 1n rcadmess to continue the et chmo
process as the belt carrier moves over the

~drums and brings the object again into the

.25
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etching tanks.
longer fmc] more severe than the first bite and

..iherefore more of the spray-producing ele-

“This second blte may be

ments 4 may be put in motion by the oper-
Each qdr‘:moml Spray-proiucing ele-
ment which is put 1 motion increases the ac-

tion of the etching fluid and in this way the

depth of each successive bite 1s rugmaued
iAs each complete circuit of the carrier belt
is completed the object 1s successively etched,
washed. chemically treated. coated with re-
sist. and heated, and this process may be re-
pefu,ed and cont tinued until any desired depth

of etching has been att al,med At the con-

clusion of the operation all of the objects

“have been completely euched and are re‘noved-
from the carrier belt. - .

T am aware that proce sses for etchmﬂ' plates
are in use which involve the deldual stic-
cessive steps described in the early part of

this descrlptlon but they involve the making

of a few bites, usually three or four, each of

which bites are f1ppr01»11mauely ‘twice the

duration of exposure to the etching medium
as the last previous bite. “The methods or-
dinarily used produce shoulders on the sides

- of the etched figure and what 1s known as

50
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bite..
printinge

“1mdercutunf>” is common. Lhe three or

four bites given to the plate in the present

well- known processes
more severe than the

ures having ragged sides and outlines result.
With my new process, used in conjunction
with my new etching machine, many more

small bites are mken mstead of one small

bite, one medium small bite, one medium

rhrﬂ‘e bite and one very ?arﬂ‘e bite, as 1s

practiced at the present time. ~As many as

_ewh’r or ten or even more bites are taken by

my process, each o1 Wthﬂ is a relatively small
The result is a plate having superior
qualities, oradual gradation from
high lights to half tones and from half tones
to shadows. This desirable result 1s brouohf

Continuing in the

residual

are each successively
previous bite and fig-

1,908,48’?

about by the multiplicity of small bites and

the numerous applications of the resist.
Having described my new process tor etch-

ing and the construction of a preferred form

of my machine, and having described its |

method of operatlon so that omne skilled in
the art may make and use the same, I will
now state what I claim as novel and for

‘which I pray for let ers patent

Teclaim:

1. The process for ebchmer photo mechan-
ical printing plates, which consists in simul-
taneously SubJectmg a plurality of the plates
being etched successively and repeatedly to

the operatlons of applymg a, resist to por-

tions of the surface of the plates. heating the
surface of the plates to which the resist has
been aniﬂlw? spraylng the surface of the
plates Ulm an etchmf“ fiuid, removing the

the )htes. o . .

9. The proc“t*s for etehizicr photo-mechan-
ical printing plates, which consists in simul-
taneously subjecting a phu"ahty of the plates

being etched wwesswe ly and repeatedly to ¥

the operations of applying a resist to por-
tions of the surface of the plates, heating the
surface of the plates to which the resmt has
peen -applied, spraymﬂ the suriace of the

piates with an etching fluid, removing the 9

residual etching fluid from tne surface of the
plates, while said plates are simultaneously
carried consecutwely and  successively
through said owerations. -

3. An apparatus for etcmnn photo-me-
chanical prmtmo plams compnsmfr an etch-
ing chamber, means for conveying plates
Successwely a,nd 1‘epeatedly thloun'h sald
etching chamber, means for prOJectmg an
etching fluid against the surface of said
hffes neans fur washing the etching fluid
fz om the said plates, means for applymg a
resist to the surface of the plates, and means
for heating said resist on the surf‘me of said
plates. - =
4, An ftpparamg for etc‘lmg photo “Ine-
chanical printing plates, comprising in com-
bination, an etching chamber, means within

said chamber for spraying an. etching fluid
against a plate, means for washing the etch-

ing fluid from a plate, means for applying

a resmt to the surface. of a plate, means for

reating said resist on the Surface of said
plate, and means for conveying plates suc-

cessively and repeatedly through said etch-

g chamber. and bringing ‘ud plates into

operative relation Wlth e‘i(}h of said means.
5. An apparatus for etching photo-me-

chanical printing plates, comprising an end-

less carrier for supporting the plates to be
ctched, receptacle for an etching fluid; means

Hfor brmgmn the etching ﬂmd into contact

with the suriace of the phtes to be etched,
means for removing the residual etching fluid

Afrom the surface of sald plates, means for

etching fluid from the gurface of ©
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applying a resist to the surface of said plates,
and means for heating the surface of said
plates to melt the resist thereon, the said

~endless carrier operating to convey the said
5 plates successively and repeatedly into oper-
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~means for washing an etching fluid from a
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5 applying the etching fluid to the Sur_'face of

ative relationship with each of said means.
6. An apparatus for etching photo-me-
chanical printing plates, comprising an end-
less carrier for supporting the plates to be
etched, an etching chamber. means for pro-
jecting an etching fluid against the surface

of a plate, means for removing the residual

etching fluid from the surface of a plate,
means for applying a coating to prevent the

adhesion of a resist to the etched portions of

a plate, means for applying a resist to the
surface of a plate, and means for heating
the surface of a plate to melt the resist there-
on, the said endless carrier operating to con-
vey plates successively and repeatedly
through said etching chamber and into oper-
ative relationship with each of said means.

7. An apparatus for etching photo-me-
chanical printing plates, comprising an etch-

ing chamber, an etching-fluid-spraying
means within said chamber. means for wash-

ing etching fluid from a plate and means

for conveying plates successively and repeat-
edly through said etching chamber and into

operative relationship with said washing

means.

8. An apparatus for etching photo-me-
chanical printing plates, comprising an etch-
Ing chamber, means within said chamber for
projecting an etching fluid against a plate,

plate, means for applying a resist to a plate,
and means for supporting and conveying

plates successively and repeatedly through

sald etching chamber and consecutively into
operative relationship with each of gaid
means. - | o
9. An etching machine for photo-mechani-
cal printing plates comprising in combina-

tien a receptacle for the etching fluid, means

for projecting the etching fluid against the

surface of the said plates. means for remov-
ing the residual etching fluid from the sur-

face of the plates, means for drying the sur-
tace of the plates, and means for conveying

a plurality of plates consecutively into opera-

tive relation with each of said means.

10. An etching machine for photo-mechan-
1cal printing plates, comprising in combina-
tion a receptacle for etching fluid, means for
bringing the etching fluid into contact with
the surface of the plates, means for removing

the residual etching fluid from the surface of
the plates, and means for conveying a plural-

1ty ot plates consecutively into operative rela-
tion with each of said means.

11. An etching machine for photo-me'cha'n_—' '
‘1cal printing plates, comprising in combina-

tion a receptacle for etching fluid, means for

of applying an etching fluid to the surface

5

the plates, and conveying means whereby a
plurality of plates are consecutively brought
into operative relation with said means and
into position for inspection, in similar re-
curring cycles., o - 70

12. The process for etching photo-mechan-
ical printing plates, which consists in simul-
taneously subjecting a plurality of the plates
sticcessively and repeatedly to the operations e
of the plates, removing the residual etching
fluid from the surface of the plates and dry-
ing the plates while said plates are simulta-
neously carried consecutively and successive-
ly through said operations. - .

13. The process for etching photo-mechan-
1cal printing plates, which consists in subject-
ing a plurality of the plates successively and
repeatedly to the operations of applying an
evching fluid to the surface of the plates, re- 35
moving the residual etching fluid from the
surface of the plates, and heating the plates
wiile said plates are carried consecutively
and successively through said operations.

14. An apparatus for etching photo-me-
chanical printing plates, which is character-
1zed by means for applying an etching fluid
to the surface of said plates, and conveying
means, whereby a plurality of plates is car-
ried consecutively into and out of operative
relationship with said means for applying
an etching fiuid to the surface of the plates.

15. An apparatus for etching photo-me-
chanical printing plates, which is character-

30

1zed by conveying means whereby a plurality 190

of plates is individually carried consecutive-
ly into and out of operative relationship with
means for performing operations on the said
plates, means for applying an etching fluid
to the surface of the plates. o

16. A machine for etching photo-mechani-
cal printing plates, which is characterized by
means for conveying at a uniform speed a plu-
rality of plates consecutively and repeatedly
through the pesition for ctching and position 110
for examining alternately, and means for
controlling the rate of travel of said plates at
sald uniform speed through said positions.

Signed at Douglaston in the county of

105

(Queens, and State of New York this 8th day .115 '
of January, A.D. 1927,
S FRANK T. POWERS_.
120
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'_130_
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