
2,669,810 E. G. CARLSON ETAL Feb. 23, 1954 
METHOD AND APPARATUS FOR GRAINING LITHOGRAPHIC PLATES 

5 Sheets-Sheet l Filed Jan. 28, 1950 

titorS 

Cittorneys 

  



2,669,810 E. G. CARLSON ET AL Feb. 23, 1954 
iETHOD AND APPARATUS FOR GRAINING LITHOGRAPHIC PLATES 

5. Sheets-Sheet 2 Filed Jan. 28, 1950 

  



2,669,810 E. G. CARLSON ET AL 
iETHOD AND APPARATUS FOR GRAINING LITHOGRAPHIC PLATES 

Feb. 23, 1954 

5 Sheets-Sheet 3 Filed Jan. 28, 1950 

Vy 

Cittorneli? 

  

  
  

  

  



Feb. 23, 1954 E. G. CARLSON ET AL 2,669,810 
iETHOD AND APPARATUS FOR GRAINING LITHOGRAPHIC PLATES 

Filed Jan. 28, 1950 5 Sheets-Sheet 4 

| Azerature //A5aA46e 
Æovny S. Ca e4. sev 

4?4 ? ???? 4 ,??? ???? 
Cittorne 

  



2,669,810 E. G., CARLSON. ET AL Feb. 23, 1954 
METHOD AND APPARATUS FOR GRAINING LITHOGRAPHIC PLATES 

5 Sheets-Sheet 5 Filed Jan, 28, 1950 

: 3mpentors 

ao ?v G Ceasar 

4????, d.ded. * Cittornes 

  



Patented Feb. 23, 1954 2,669,810 

UNITED STATES PATENT OFFICE 
2,669,818 

METOD AND APPARATTUS FOR, GRANING 
LTHOGRAPHC PATES 

Edwin G. Carlson, Caledonia, and Arthur E. 
Eppler, Milwaukee, Wis.; said Carson assignor 
to said Epper 

Application January 28, 1950, Seria No. 141,040 
(C. 5-15) 21 Clairms. 

i 
This invention relates to a method and appa 

ratus for abrading sheet Surfaces and more par 
ticularly to a saethod and apparatus for grain 
ing lithographic plates. 

Tithographic plates are surface grained to 
provide an ink and water retaining surface. The 
grained Surface is etched in accordance with the 
reproduction desired. The quality of the repro 
duction and the minute details thereof is de 
pendent largely on the quality and uniformity of 
the plate grain. 
Tithographing plates have been heretofore 

grained on shaking tables using marbles or the 
like to abrade the plate surfaces. Sand and mud 
blasting techniques have also been employed. It 
is the principal object of this invention to adopt 
the licuid-borne abrasive polishing method and 
apparatus described in the United States patent 
to Arthur Ti. Eppler, No. 2,462,480, issued Feb. 
ruary 22, 1949, to the graining of lithographic 
and other sheets or plates. 

In this connection, it is an object of the inven. 
tion to produce a uniforin grain, both in depth 
and in breadth, With eyen peaks and no linder. 
cuts. The invention has application to both deep 
et2hed and alhi.Inin processed plates. The grain 
produced by practice of this invention is desir 
ably unifor?) between remote portions of the 
same plate and between plates successively 
grained. Grain produced by this method and 
aparatus is characterized as deep and close per 
mitting good moisture control. While improving 
the ability of the plates to hold minute detail. 
Lithographic work done with a plate grained by 
this method and apparatus is of higher quality 
than heretofore attainale. 
A further obiect of the ineation is O. contro 

the aincunt, of metal cit from the plate so that 
no more of the plate is removed than is necessary 
to produce a uniformly grained surface. In this 
manner the life of the plate is considerably 
eXtende 
Other general objects of the invention are to 

Speed the process of graining plates, to reduce the 
labor red Jired to perform graining operations. 
and to reduce the space required to house the 
graining apparatus. 
An innoortant, object of the invention is to 

provide a od for 1niformly graining a plate 
which incl71cles projecting a fºui6-borne abrasive 
against; the plate in a repeatedly overlanning oat 
tern. It is an ohiect, of the invention to provide 
for Sirh an overlanping re patterra bv7 dis 
posing the plate on a cylindripal path, rotating 
ths late of its cylindrical path at, relatively 
high Speed and axially traversing the rotating 
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2 
plate at a relatively slower Speed With a stream 
of fluid-borne abrasive. In this manner, for any 
Selected abrasive stream Width, the graining pat 
tern Will repeatedly overlap and all portions of 
the plate will be treated with comparable 
amounts of abrasive. By properly relating plate 
rotating Speed to Stream traversing Speed the de 
sired grain may be produced in one or tWO paSSeS 
of the strealin, while at the same time providing 
in ultiple overlapping of the grain pattern to in 
Sure unifornity and speed the graining process, 

Miore specifically the invention contemplates 
that the plate to be grained be Wrapped about a 
drum. Which is then rotated at high speed in the 
path of a, Stream of liquid-borne abra.SiWe pro 
iected fron a nozzle against the plate Surface. 
The nozzie Stream is moved at uniforn. Speed in 
a direction axially of the drum in order to treat 
all portions of the plate surface with unifornity. 
A further particular object of the invention is 

to provide novel apparatus for the performance 
of the plate graining method. It is an object to 
provide apparatus including eXposed and housed 
stations having drun conveying apparatus pro 
viding communication therebet;Ween. In this 
manner the operator may manipulate the drum 
while it is in an exposed and accessible position, 
and thereafter shift the drum to a housed posi 
tion where the graining takes place. By the use 
of exposed stations at either side of the housed 
station one plate may be undergoing graining 
while another plate is being prepared for the 
graining operation.S. 
Another object of the invention is to provide 

a novel method and apparatus for Wrapping a 
normally flat, plate about a cylindrical drun. So 
as to facilitate and reduce the labor required to 
position the plate and to insure a close fit, of the 
plate to the drum periphery. In this connection 
it is an object of the invention to provide novel 
clamping bars and a roller cooperative thereWith 
to roll the plate upon the drun. 
Another object, of the invention is to provide a 

novel drun housing having a side opening and 
a, cover having a side flange which Cooperates 
with a shield on the drum carriage to effectively 
close the opening with the drum drive connec 
tions exposed. 
Another objection of the invention is to pro 

vyide a, nove!, dªn drive mecanism wherein all 
of the driying parts are disposed exteriorly of the 
housing enclosing the druim. 
Another object of the invention is to provide 

the drum housing with a nozzle and a supply to 
the nozzle of liquid-borne abrasive, the nozzle 
being provided with a drive to cause the nozzle 
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to traverse the drum and to jet abrasive against 
a plate Wrapped about the drum. In this con 
nection it is an object of the invention to provide 
the nozzle With a drive mechanism having con 
trol means which automatically stops nozzle 
traverse at each end of the drum and likewise 
Stops abrasive jetting. The entire driving means 
is Substantially isolated by fiexible curtains from 
the portion of the dium housing containing the 
drum and the nozzle. 
A further object of the invention is to provide 

the nozzle with a mounting including means for 
advancing and retracting the nozzle respecting 
the drum, and with means for tilting the nozzle 
On the mounting to change the angle of stream 
projection respecting the drum. 
A still further object of the invention is to 

provide the relatively movable elements of the 
machine With an interlock control Systein which 
aSSures uniforn, graining of the plate by making 
drum rotation and nozzle traverse movement a 
required condition for abrasive jetting. Con 
Sequently, in the event the drunn stops rotating 
Or the nozzle stops traversing the dium, the jet 
is likewise Stopped to prevent any portion of the 
drum. from receiving any more of the abrasive 
than any other drum portion. 
Other objects will be more apparent to those 

skilled in the art upon an examination of the 
following disclosure. 

In the drawings: 
Fig. 1 is a front elevational view of a machine 

embodying the invention, said machine having 
One housed station and two exposed stations, one 
of which is shown only fragmentarily. 

Fig. 2 is a transverse cross Section taken 
through the housed station to show the posi 
tional relationship of the various parts. 

Fig. 3 is an enlarged side elevational detail 
view of the drum drive mechanism partly in cross 
Section. 

Fig. 4 is a cross Section taken along the line 
4-4 of Fig. 3. 

Fig. 5 is a rear elevation of the nozzle drive 
mechanism and mounting, the rear panel of the 
drum drive housing being removed to expose the 
drive elements and nozzle mount. 

Fig. 6 is an enlarged cross Sectional view taken 
along the line 5-6 of Fig. 5. 

Fig. 7 is a cross Sectional view taken along the 
line - of Fig. 6. 

Fig. 8 is a cross sectional view taken along the 
line 8-8 of Fig. 6. 

Fig. 9 is a detail view taken at a portion remote 
from the nozzle of the overlapping curtains which 
Separate the drum treating chamber from the 
nozzle drive mechanism chamber. 

Fig. 10 is a perspective yiew of the drum and 
carriage in housed position, portions being broken 
away to show the positional relationship of parts. 

Fig. 11 is a circuit diagran of the interlocked 
control System. 

Fig. 12 is an end elevation, partly in cross sec 
tion, of an exposed station showing the plate 
partly Wrapped about the drum. 

Fig. 13 is a perspective view of the druin and 
plate showing the manner of applying the plate 
to the drum and the clamping apparatus there 
of. 

Fig. 14 is an enlarged end elevation of the drum 
showing the details of the trunk latch mechanisin 
Which clamps the plate to the drum. 

Fig. 15 is an enlarged out fore-shortened side 
elevation of the drum showing details of the ?5 
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clamp bars and trunk latch mechanism which 
releasably holds the plate to the drum. 

Fig. 16 is a cross sectional view taken along 
the line 6- 6 of Fig. 15. 
The general organization of the preferred ap 

paratus is best shown in FigS. 1, 2 and 10. The 
floor upon which the apparatus is supported is 
indicated as . Resting upon the floor is an 
extensive framework including upright members 
3 and horizontal members 4, which provide a 
bed for the track 3 which in turn Supports the 
movable drum 3. 
In the preferred embodiment the apparatus 

includes a housed or drun treating station B 
5 flanked by substantially identical exposed load 

ing stations A and C. In Fig. 1 station C is shown 
only fragmentarily. A completely operative 
structure having a housed station and a single 
exposed station would be satisfactory; however, 
from the standpoint of convenience and efficiency 
two exposed loading and Washing Stations are 
preferred. In this manner operations in the 
housed station may be concurrent With those 
at an exposed station. 
As best shown in Fig. 10 the side 3 of the 

housed station is provided With a large Opening 
9 to provide access from adjacent exposed sta 
tion. A to the treating chamber within the housed 
station B. Where three stations are used a sim 
ilar opening in the other side of the housing is 
provided. 

In order to provide for bodily shifting the drum 
f3 between the exposed and housed stations, par 
allel tracks to extend therebetween and paSS 
through the housing opening 9. The drum 3 is 
supported by a carriage having wheels 2 which 
ride on the tracks fo. As the tracks 10 extend 
completely through the housed station a single 
carriage may be provided to move through 
the housing to either of the oppositely disposed 
exposed stations. However, it is contemplated 
that, two carriages be utilized, each to be moved 
between the housed station and One of the eX 
posed stations. In this manner one or the other 
of two drums each on its own carriage, will be 
available for plate loading or unloading con 
current with the graining of a plate on the other 
of Said drums. 
The carriage it is provided with upwardly ex 

posed saddle bearings indicated generally as 6 
for the rotatable support of the drun 3 upon its 
axle 7. The axle 7 carries a gear 8 at an 
extreme end, the gear acting as a driven part in 
the drum drive mechanism to be hereinafter 
described. A lithographic or other plate 4 may 
be loaded With facility at the exposed Station by 
wrapping it about the drum 3 in a manner to be 
hereinafter described more in detail. The cal 
riage with drum and plate may then be bodily 
transported over the track 0 from the exposed 
station into the housing. 
The openings 9 in the housing accommodate 

the carriage movement between stations. Fur 
thermore the gear 8 must remain exposed to 
effect drum driving connections externally of 
the housing. In order to effect a closure of the 
side opening under these conditions the carriage 

carries an end shield 9 which partially closes 
the side opening 9 when the drum is properly 
positioned (Fig. 10). The opening is completely 
closed by lowering the novel housing cover 29 
which is pivoted to the housing on the continuiOUS 
piano-type hinge 23, and is provided with down 
turned flange portions 2 having a relieved seni 
circular portion 22 which fits the drum axle 7. 
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The Carriage Shield 19 and cover flange 2 i Overlap 
(see Fig. 1) to isolate the treating chamber from 
the gear 8 and from the room environment. 
Drum axle f7 is further provided with a disk 25 
which spans the center portions of the overlapped 
flange 2 and Shield 9 to centrifugally throw 
off material striking it and thereby to prevent 
escape of liquid splash or the like from the 
treating chamber. The inner Surface of flange 
2 is desirably provided with a baffle plate 28 
which partially, caps the disk 25 to further pre 
vent escape of the liquid-borne abrasive from the 
chamber. 
Within the housed Station B an abrasive gun 

or nozzle 27 is positioned on carriage 38 to traw 
erse the drum 3. As best shown in FigS. 2 and 
6the nozzle mounting includes a transverse pintle 
28 about which the nozzle OScillates as Set by 
clamp 35. The pintle and clamp are supported 
on side brackets 36 which extend upwardly fron 
angle bracket 29 which is fixed to the tubular 
Stem 30, Stem 3 is reciprocal for adjustinent 
purposes in sleeve 3, which is unitary With a 
carriage mount including sloping plate 32 and 
brackets 33 secured for Support to the angle 
brackets 34 bolted to the carriage frame 38. An 
arched shield 37 mounted on plate 32 houses the 
sleeve Over a portion of its length. 
Carriage frame 38 is provided with wheels 39 

which ride on spaced tracks 40 which parallel 
the drum axis. The tracks 40 are mounted in a 
nozzle drive chamber 4 which hangs from the 
rear of the housing B as best shown in Figs. 2, 
5 and 6. The chamber 4 is isolated from the 
treating chamber by its inner complementary : 
wall portions 42, 44 and 43, 45. The nozzle stem 
and sleeve extends transversely between the 
facing edges of these walls and through the 
spread curtains 48, 49 and 59, 5. 
The curtains 48, 49 and 50, 5 are made of 

flexible self-supporting material such as rubber 
and overlap to close about the sleeve 3 and 
arched shield 37 as is best shown in FigS. 7 and 9. 
As ilustrated in Fig. 8 the sleeve 3 , at the por 
tion of its length mutually embraced by the 
overlapping curtains, is provided with a laterally 
tapered or streamlined portion having its edges 
tapering to Zero thickneSS in the plane of nozzle 
traverse. In this manner the respective curtains 
48 and 49 are shaped to conform themselves 
Smoothly about the sleeve, thus effectively isolat 
ing the treating chamber from the drive mecha 
nism of the nozzle. 
The curtains 50, 5 are similarly conformed 

20 
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about the arched shield 3 and underSurface of . 
plate 32 as illustrated in Fig. 7. In this manner 
the nozzle, and nozzle mount traVerSeS the drun. 
through the flexible curtains while molding the 
curtains from each other to accommodate the 
nozzle parts. 
The nozzle may be advanced or retracted re 

specting the drum periphery by means of a screw 
46 threaded to the stem 3 and controlled by a 
Winch 4 seated against the plate 54. 
The nozzle and its mount is cade to traverse 

the drun by means of a lead Screw 52 which en 
gages a threaded portion 53 of the nozzle mount 
ing. The lead screw 52 is journaled in the bear 
ings 55 and carries at one end a gear 3S which 
meshes with chain 5 passing over gear 58 ccn 
nected to the rotor of a reversing motor 59. The 
chain drive mechanism is housed in a chamber 
62 secured to the end of the housing B near one 
end of the chamber 4. 
The supply of liquid-borne abrasive 69 is coil. 

tained by a sump 62. AS best shown in Fig.2 

5. 

s 

the circulating System which feeds the liquid 
borne abrasive 60 to the nozzle 27 is like that 
described in the Eppler Patent No. 2,462,480. It 
includes a sump 62 into which drain the funnel 
shaped drain boards. 63 disposed immediately be 
low the housed drum 3. An outlet pipe 64 
leads from the sump, preferably slightly above 
the bottom of the Sump, to inlet 65 of a centrifu 
gal pump 66. Pump 66 is driven by the motor 
67 and is of a type specifically designed to handle 
liquids containing foreign matter. The pump 
outlet 68 leads to pipe 69 which divides at the 
fork T2 into a recirculating pipe branch T3, lead 
ing back through the down spout 74 to the sump, 
and to a nozzle Supplying branch 75 which con 
nects with the flexible conduit 6 feeding the 
water and abrasive passage 77 of the nozzle. 
Jetting force is provided by means of the com 
pressed air tube 8 connected to passage 9 which 
is axially aligned with the nozzle opening 27. 
Pump 66 is desirably of a capacity in excess 

of the requireniments Of the nozzle So that a Sub 
stantial portion of the abrasive-carrying liquid 
is being recirculated at all times from the 
pump outlet back into the Sump through the 
by-pass branch 74. In this manner the liquid 
in the sump is constantly agitated to maintain 
the abrasive in suspension. 

Present requirements in lithography are for 
several different types each of press plate grains 
and proof plate grains, each with the proper 
characteristics to hold minute details, and also 
to retain moisture in a controllable manner. A 
deep but close grain seems most desirable for 
press plates, and a finer grain with less depth 
for proof plates. 
Although details of Operations may valry Soine 

what for different types of plates to be grained, 
a typical setting for a press plate size 68% by 
54% inches is to direct the nozzle approximately 
radially at the drum periphery from a distance 
of 24 inches from the drum periphery. The 
outlet of the nozzle is approximately one inch in 
diameter. The stream of liquid-borne abrasive is 
projected under air pressure of approximately 80 
pounds per square inch. The composition of the 
liquid-borne abrasive 60 is desirably a 35% or 
larger suspension by volume of aluminum oxide 
of 120 to 150 mesh in Water. 
Aluminum oxide is particularly Suited to plate 

graining as the grain-like particles thereof are 
unusually tough and resist size reduction even 
after repeated impact with the work. Although 
some fine grit in the solution is desirable to 
polish and smooth the grain produced by the 
larger abrasive, an excessive amount of grit 
Would tend to nullify the graining action of the 
larger abrasive. Other abrasives in solution, 
such as silica, and the others mentioned in the 
Eppler Patent No. 2,462,480 have been used with 
Success howevel. 

A. 29, solution of a metallic chromate such as 
sodium bichronate is desirably added to the solu 
tion as it has been found to improve the grained 
surface and aids the final cleaning of the plate 
and to some degree prevents rusting of the pipes 
in the machine. 
The nozzle is driven along the drun at a. 

speed of 8% inches per minute and the drum 
revolved at 3: A. R. P. M. One pass of the nozzle 
consuming 94, iminutes is all that is required for 
new plates and albumin processed plates, and 
only two passes consuming 19 minutes are re 
quired for regrained deep etched plates. 

It is readily observed that the Speed of drutal 
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rotation is Substantially greater than of nozzle 
traverse. Consequently the impact area of the 
plate receiving the abrasive will repeatedly over 
lap each time the drum rotates and as the strean 
describes a helical pattern of low pitch over the 
exposed plate surface. 

Different settings are made for different sizes 
and types of plates. In practice the nozzle drive 
has a range of from 24 inches of travel per 
minute to 11% inches per minute; and the drulin 
Can be rotated in a range from 1%. R. P. M. to 44 
R. P. M. he air pressure is also widely variable. 
The Optimum Settings for a specified type and 
size of plate having been noted, all plates of that 
type and size subsequently treated are given the 
Same treatment, and then receive a grain. Which is 
of unifornly high quality and of equal perform 
ance when used in the press. 

Abrasive of 120-150 nesh is relatively heavy 
compared to the liquid carrier and will rapidly 
Settle to the bottom of the Sump as Soon as the 
pump action is interrupted. Consequently, 
rather than stop the pump When cutting action 
is to be halted, it is preferred to shut off the 
Supply of compressed air in the pipe 8. This 
will have the desired result without giving the 
abrasive an opportunity to Settle out. 
The drum in housed position receives power 

at its gear 8 from motor 83 which is equipped 
with a variable speed transmission and is cor 
nected through the belts 84 and 85 to a gear 86 
which drives the drum through gear 8. The 
drive gear 88 is mounted upon SWingable arm 3 
pivoted to bracket 89 on pintle 88. The bracket 
89 is welded or otherwise firmly Secured to an 
upright frame member 3 of the machine. The 
pintle 88 further provides a bearing for the axial 
ly spaced pulleys 92 which transmit power frosa 
belt 84 to belt 85 and thence to pulley 33 keyed 
to axle 94 which turns the driving gear 83. 

Also fixed to the bracket 89 is a sector 95 
which is provided with spaced notches 96. Arn 
8 is provided with a hand grip 97 and With 2, 
push rod 98 which may be manipulated by thumb 
pressure on the push button 99 to retract or ad 
vance the detent or paul 08 carried by the arm 
into or out of the notches 96 in the Sector 93. 
The handle 9 is provided with an inner cavity 
it which houses a compression spring 2 which 
normally biases the detent for into one of the 
sector notches 96. At least tWO notches are pro 
vided to define drive engage position, as shown in 
Fig. 3, and drive disengaged position, as shown 
in Fig. 2, in which latter position the arm is 
swung away from drum gear 8 and clear of the 
drum transport path between housed station B 
and exposed station A. 

Sector 33 further provides a Support for a 
switch 3 having a handle f4 extending into 
the path of switch actuator 5 carried by the 
arm 87. The handle and actuator are So dis 
posed that the switch will be closed automatical 
ly when the drive is engaged. The Switch 3 is 
for the purpose of stopping the Supply of con 
pressed air to the nozzle when the drum is not 
rotating and is disposed in the electrical inter 
lock system of the machine in a manner to be 
hereinafter described more in detail. 
One drive only is required to operate the 

drums. The gear 8 is disposed at corresponding 
ends of the respective drums when two exposed 
stations are used so that the respective gears 
come into proper alignment with the single drive 
mechanism regardless of which drum is housed. 
As the splash of the liquid carrier against the 
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3. 
drum carried plate creates a fog. Within the hOS 
ing a large ventilating chamber, indicated genr 
erally as , is disposed at the top of the housing 
B to provide for exhaust of used air and constant 
resupply of fresh air to the housed chamber. 
Centrifugal fans 8 powered by the motors 9 
through conventional drives 20 draws the air 
from the housed chamber through the Water 
washed filters 23 and out the exhaust vents 24. 
As considerable abrasive is entrained in the air 
and captured by the filters 23 they are desirably 
Water washed at intervals to return the abrasives 
to the Sump. The constant discharge of air from 
the housed chamber through the exhaust vents 
24 insures an in draft of air into the treating 
charber' through the Various apertures and Owere 
apping joints between the housing cover and 
the housing and through the curtains from the 
nozzle drive mechanism. So as to dispel the fog and 
impede the escape of abrasive laden mist from the 
chamber into proximity with the several drive 
mechanisms and into the atmosphere of the room 
in which the machine is located. 
As before stated, and as best shown in Figs. 

12 and 13, the plate 4 is enveloped or wrapped 
about drum 3 prior to the bodily transport of the 
drun from the exposed station to the housed 
station. The manner of applying the plate to 
the drum and the novel means of clamping the 
plate to the drum to facilitate its application and 
to insure a close fit therebetween is of particular 
interest. 
The drum is provided with upstanding lugs 26 

and 2 near its opposite ends. The plate is pror 
vided with apertures 28 and 29 near opposite 
ends of one margin. As a preliminary step to 
clamping the plate to the drum the apertured 
margin of the plate is engaged with the lugs to 
steady and accurately align the plate while the 
clayinp bars are applied. 
The drum is further provided with laterally 

spaced clamp bars 32 and 33 which are pivoted 
at 34 and 35 to the brackets 36, 37 secured 
to one end of the drum. The clamp bars f$2 and 
{33 are further respectively provided with pres 
sure applying clamps including fixed pivots 38 
and 39 and movable pivots f4 and 42 which 
carry the swingable latches 40 at the other end 
of the drum. The latches 40 engage the notches 
f 49 at the free ends of the clamp bars. 
The next step in applying the plate to the drum 

is to firmly clamp the margin 44 of the plate 4 
between the resilient rubber foot 43 of clamp 
bar 32 and the drum periphery. • 
A rubber roller f44, best shown in Fig. 12 is then 

swung on its dual arms 45 against the plate. 
The arms are pivotable on their pintles 46 which 
are secured to frame members 4 to the indi 
cated dotted line position. The roller is gravity 
biased against the plate to tension the plate be 
tween the drum lugs 26 and í2' and the roller 
so that when the drum 3 is rotated through 
nearly a complete revolution the plate will be 
wrapped about the drum periphery to closely con 
form thereto. 
After the plate is completely wrapped about the 

drum periphery the second clamp bar 33 is pres 
sured against the opposed margin 48 of the plate 
4 and clamped into position. The roller may 
then be swung on its arm to retracted position. So 
as to clear the drum for transport between the ex 
posed and housed stations, Roller retraction is 
assisted by the counterbalanced weight f5 sus 
pended by cord 52 from arm 45. Weight 5 
is guided in the cylindrical tube 153. Each arm 
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i A5 is desirably provided with a counterbalanc 
ing weight and the arms are reenforced by the 
Cross rod is extending therebetween. As best 
shown in Fig. 2 the arms 45 are curved comple 
mentary With the drum and spaced therefron 
to provide clearance for the clamp bars to rotate 
during plate Wrapping operations. 
The ciang bars 32, S3 and the drun periph 

ery i 64 between the ciamp bars are protected 
from the abrasive jet by a cover it 3 of inexpen 
sive sheet metal. The cover completely overlies 
the clamp bars and is extended to also cover the 
latches. The cover is further provided with 
downturned fanges 56 and is secured to up 
standing bolt 63 by Wing nut, St. Cover 65 
must be replaced at intervals as it is worn by the 
abrasive. 
As best shown in Fig. each exposed station is 

provided with an underht:ng drain board 52 and 
a drain Spout 55 whic, discharges the liquid 
borne abrasive, which drigs from the dium after 
it is removed frog, the treating chanaber, through 
a filter 56 which reclaims the abrasive and 
thence to the sewer indicated generally as 5. 
When the plate is first positioned upon the g 

drum 3 it is conventionaliy covered with a pre 
serving coating applied thereto for storage pur 
poses when the plate was taken fron the preSS 
room. This coating should be Washed from the 
plate at the exposed station prior to graining. 
For this purpose a hose connection i 8 is pro 
vided at each of the exposed stations and the 
plate may be sponged off with the assistance of 
the water directed thereagainst from the hose 
153? 
After the drum has undergone the graining 

process it is normally coated with a thin layer of 
abrasive. The abrasive is largely washed off in 
the housed station by directing a strealin of Water 
from the hose 62 against the plate periphery. 
The housed station is provided with a hose con 
nection 63 to service the hose 62. After the 
drun is transported on its carriage from the 
housed Station to the exposed Station it is full 
ther washed with hose 59 to completely remove 
the abrasive which is collected by the filters 56. 
An interlocked control System integrates the 

drum drive control, the noZzie carriage drive con 
trol, and the nozzle air blast control So as to pre 
went the jetting of the abrasive against the plate 
surface except when the drum is rotating and 
the nozzle is traversing the drun. 
In the arrangement to be described the vari 

ous interlocks prevent the abrasive from wear 
ing one portion of the plate Iinoi?e than any othel 
portion and thus insure uniformity of grain and 
prevent inadvertent spoillage of a plate by un 
controlled excessive blasting of one portion there 
of. 
An electrical circuit to accomplish this control 

is diagrammatically illustrated in Fig. 11. The 
feeder line wires 7, 2 are connected through 
main switch 73 to the incoming power cable 4. 
The nozzle transport motor 59, with forward and 
reversing coils 75 and 6, is connected across 
the lines 7 , 72 through the separately actu 
ated switches T, 78, one for each coil. Switches 
77, 78 are independently closed by solenoids 8 

and 82 which are connected across the lines 
through limit switch 38 and manual switch 84 
in series; and limit switch 3 and manual switch 
85 respectively. The switches 77, 78 are nor 

mally biased open by the springs 80, 83 and each 
Solenoid circuit is closed only when the Series 
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limit and manual switches are closed simultane 
ously. 
The limit switches 36, 8 are actuated by 

movement of the nozzle carriage 38, best shown 
in Fig. 5. The switches í 88, í 37 are provided 
with switch levers 88, 89 which are alternately 
actuated at the opposite ends of actuator rod 
92 disposed therebetween. The ro?. 32 is Sup 
ported on bearings 99 and carries Spaced collars 
A 93, 95 proximate the switches whici are alter 
nately engaged by the switch actuator yoke 95 
depending from the carriage 38. Contact with 
the collar is made at each end of the nozzle 
traverse so as to open the Switch 36 or 57 thus 
deenergizing the Soieroid and opening either 
switch 'g'' or " : to stop the notor. The limit 
switches 85, 8 are biased to normally closed 
position by the springs 36 so that upon the Open 
ing of one switch the other switch is biased by 
the spring to closed 3sition. Thereupon the 
closing of the appropriate manual switch 36, 85 
Will reenergize the other solenoid to close the 
appropriate switch 7, or 8 to reenergize the 
motor in opposite direction. 
As the manual switches 83, 35 are normally 

biased to open position the solenoids are each 
provided with a holding circuit, indicated as 97, 
98 to maintain the respective Solenoids ener 

gized when the inantlai SWitch is released. 
The air valve control. 28 for the supply of air 

to the nozzle is disposed in series with the switches 
99 and 229 which are connected for coordinate 

action with the Switches and 8 So that ener 
gization of nozzle transport motor 59 is a pre 
requisite to the jetting of the liquid abrasive 
against the plate. Furthermore, the drum drive 
switches 3 which are actuated by movement 
of the arm 8 are likewise in series with the air 
valve control. 2. Consequently, liquid abrasive 
jetting is likewise dependent upon closure of 
Switches f3. In this manner abrasive jetting 
will not occur unless the druins are rotating. 
The improved method of graining the plate as 

hereinbefore described includes the novel steps 
of mounting a plate on a cylindrical path while 
the plate is at an exposed Station, transporting 
the plate to a housed Station, axially traversing 
the drum with a stream of liquid-borne abrasive 
While the drum is rotating, and then returning 
the plate to the exposed station to remove the 
plate. 

Plates grained by the above described method 
and apparatus are of materially higher quality 
than plates grained by prior art methods. Prior 
art grained plates are observed to be character 
ized by a grain of irregular depth with deep fig 
ures, shalloW grain, frequent undercuts, and un 
even Widely Spaced tops. The method and ap 
paratus herein described produces a deep and 
close grain with even tops facilitating minute 
detail in the finished lithographic work. 
We claim: 
i. The method of graining a plate in a ma 

chine having an exposed station, a housed sta 
tion, and a drun innovable between said stations, 
comprising the steps of enveloping the drum. 
With the plate at the exposed station, transport 
ing the plate and enveloped drun to the housed 
Station, revolving the drum and plate, traversing 
the exposed surface of the revolving plate with 
a stream of fluid-borne abrasive, automatically 
interrupting the stream at the end of stream 
traverse, transporting the drum and plate from 
the housed station to an exposed station, and 
removing the plate from the drum, plus the in 
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standing lug and said plate having an apertured 
margin engageable With Said lug, a plate clamp 
mechanism comprising a first clamp bar to Se 
cure Said apertured margin of the plate against 
the drum With said aperture aligned with the 
drun lug, a roller having a pivoted mounting 
adapted to Selectively pressure the plate against 
the drum periphery as the drum is rotated to 
envelope the drum with the plate, and a second 
clamp bar to clamp the opposite margin of the 
plate to the drum periphery. 

6. The mechanism of claim 15 wherein said 
first and Second clamp bars are laterally spaced 
and are provided with a mutually embracing 
cover to protect the respective clamp bars and 
the drum surface between the clamp bars from 
the abrasive. 

17. In a plate graining machine having a ro 
tatable drum, a nozzle mounted to traverse the 
drum, a Supply to the nozzle of liquid borne abra 
sive and means for forceably jetting the abra 
sive toward the drum, an interlock control sys 
tem comprising means for controlling abrasive 
jetting, and means dependent upon drum rota 
tion and nozzle traversing movement for actuat 
ing the abrasive jetting control means. 

18. The interlock control system of claim 17 
wherein the interlock control Systern comprises 
an electrical circuit including a SWitch Operative 
to control abrasive jetting, a switch closed upon 
commencement of drun rotation, and a SWitch 
closed on commencement of nozzie traverse 
movement, said switches being in series to make 
abrasive jetting dependent om drum rotation 
and nozzles traversing movement. 

19. In a plate graining machine having a ro 
tatable drum, a nozzle mounted to traverse the 
drum and drive means for the nozzle, a Supply 
to the nozzle of liquid-borne abrasive and means 
for forceably jetting the abrasive toward the 
drum, an interlock control system comprising 
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4. 
means for controlling abrasive jetting, means for 
controlling nozzle drive, said nozzle drive control 
means including means for stopping nozzle trav 
erse at each end of the drum, Said abrasive jet 
ting control means being responsive to said stop 
ping to stop the jet and responsive to nozzle drive 
starting to start the jet. 

20. The interlock control system of claim 19 
wherein nozzle driving and abrasive jetting are 
electrically controlled, said nozzle drive control 
means comprising a SWitch closed upon nozzle 
traversing movement, said nozzle jetting con 
trol comprising an electrically energized element 
in Series with Said Switch. 

21. The device of claim 20 in combination with 
a second nozzle drive switch, said Switch being in 
parallel with said first mentioned switch, said 
switches being alternately opened and closed by 
means responsive to the direction of nozzle trav 
?ISE, 

EDWIN G. CARLSON. 
ARTHUR. H. EPPLER. 
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