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11 Ciaims.

The invention relates to the abrading or:grain-
ing of surfaces and, more particularly, to the art
of graining lithographic sheets.

It is common :practice to “grain” or roughen
the surfaces of metaliic sheets or plates for
jithographic purposes, to make the liquid recep-
tive areas accept and hold moisture more easily
and uniformly,

An object of the invention is to. produce a
method, and machine, for graining such plates
more guickly and less expensively than is possible
with present commercial practices.

According to a preferred manner of practicing
the invention, the sheet is abraded. by the use
of a slurry comprising a suitable vehicle, such as
water, in which is suspendsd a suitable graining
or abrading agent, such as fine iron grit. The
slurry is fed into a blast wheel which discharges
the material at high velocity against the surface
of the sheet.

According to a preferred.form, the machine for
practicing the invention comprises, essentially, a
vertical cabinet in which an elevator. is.recipro-
cated up and down. On the elevator.is mounted

a rotary turntable. On the turntable is mounted :

a plurality of cylindrical plate holders or shells.
Each plate holder has devices fcrwsupporting
cylindrical plates to be grained. Mounted. in the
cabinet, and concentrically of the elevator; is a
horizontally = disposed, non - directional blast
wheel. The blast wheel-is adapted to discharge
a shurry horizontally, and uniformly about ‘its
entire periphery, against the cylindrical plates,
as they are moved back and forth in the path of
the blast. Suitable means for driving the elevator
are provided, including a hydraulic -servomotor
arrangement. Suitable means is also provided
for feeding and circulating the slurry and for
keeping it stirred up. Such circulatory system
comprises an upstanding feed pipe feeding into
the open center of the blast wheel. The spent
slurry drops to the bottom of the cabinet where
it is caught in a sump. The spent slurry is drawn
off by a circulatory pump which feeds the up-
standing feed pipe. Suitable stirring pipes are
branched off from the feed pipe to bypass part
of the slurry back intc the sump, the discharge
being in such direction -as to keep -the-slurry
stirred up. ‘

The invention also consists‘in certain new and
original features and. combinations hereinafter
set.forth and claimed.

Although the novel features which are believed
to be characteristic of this invention:will be par-
ticularly -pointed ouf in: the.claims. .appended
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hereto, the invention itself;.as to its objects and
advantages; and the manner in which it may be
carried out, may be better undérstood by referring
to the following description taken .in connection

. with the accompanying drawings forming a part

hereof, in which:

Fig. 1 is .a- vertical central section, partly in
elevation, of the complete machine;

Fig. 2 is a top .plan view of the complete ma-
chine; with certain of the piping omitted;

Mg, 3.is.a-plan.section along line 8—3 of Fig. 1,
taken through the blast wheel;

Fig. 4 s an.enlarged half section, in perspec-
tive, of the reciprocating elevator;

Pig. 5 is. a .fragmentary detail section, taken
along line 5—8.-of Fig. 4, showing the construc-
tion of the rotatable carriage or turntable, in
relation to.the lower supporting ring of the ele-
vator;

Tig. 8 is.a plan view of one.of the plate holders;

Wig..7 is.an,elevation of a plate holder, viewing
it from the inside;

Fig. 8.is a fragmentary section takeh along line
8—8-of Fig, 7, showing a releasable holding mem-
her .for the.top.edge of the plate to be processed; -

Fig. 9 is-a fragmentary section taken on the
line 9—% of Fig. 7, .showing spring clips along
hottom: ring of -the.plate hoider which hold the
work plate in place;

ig.. 10 is a schematic view illustrating the hy-
draulic system utilized for reciprocating the ele-
vator;.and

Fig: 11 is.a detail plan section taken along line
{{—11 of Fig. 10, showing the ball detent for
yieldably maintaining upper and lower position
of pilot valve actuator rod.

In the following .desgripticn and in the claims,
various  details.. will be identified by specific
names-for conveniense, but they are intended to
be as generic in their application as the art will
permit.

Like. reference. characters denote like parts in
the several figures of the drawings.

In. the drawings accompanying and forming
part of. this specification, certain specific disclo-
sure.of .the invention.is made for purposes of ex~
planation, bub it will be understood. that the de-
tails may be modified in various respecis. with~
out. departure from the broad aspect of the in-
vention.

The machine will first be desecribed generally.

The rmachine comprises, in gensral,, a vertical
cylindrigal tank-or cabinet 18 in which is mount-
ed-the centrifugal blash wheel i!; the hlast wheel .
is-driven by the-electric:motor.12 seeured.in mo-
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tor housing {2. Slurry is fed upwardly to the
center of the blast wheel {4 by a feed pipe 14;
pipe 14 receives discharge from a centrifugal
slurry pump {5, arrows I8 indicating direction
of slurry flow. Spent slurry is caught in the bot-
tom of the sump {7 whence it flows back into
slurry pump (5.

Two lithograrh plates {8 are mounted in two,
half-cylindrical, plate holders {9 (see also Figs.
6,7 and 9) which are supported on a rotary turn-
table 298. The turntable 28 is mounted on four
rollers 2{ which in turn are mounted at the bot-
tom of an elevator cage 22,

The elevator cage 2% is supported by two lines
or cables 23 running over pulleys 24, 25 mounted
at the top of the cahinet; these lines extend to a
power-driven, vertically-movable ycke 28 (see
Tig. 10) for reciprocating the cage vertically. The
yoke 28 is driven by a hydraulic engine compris-
ing a cylinder 27 having a piston 28. Hydraulic
pressure is supplied alternately to the ends of the
cylinder by a suitable hydraulic servomotor
mechanism.

Thus, by driving the blast wheel to discharge
slurry, and by vertically reciprocating the ele-
vator cage, all parts of the lithographic plates
may be subjected to the action of the slurry and
suitably grained.

The machine will now be described more in de-
tail.

As shown particularly in Figs. 1, 2 and 3, the
cabinet (8 has an upright cylindrical configura-
tion; it comprises a generally cylindrical wall 29
suitably supperted by structural frame members
on g base 35. The structure includes the ver-
tical elevator rails 3!{. Near the bottom is a
dished wall {7 forming a sump to hold the spent
slurry. The interior of the cabinet is accessible
through a large front opening closed by two
swinging doors 32, The doors are hinged to the
cabinet near the elevator rails 3! by a series of
hinges 34. The doors are held closed by a series
of door clamps 33. ‘The height of the opening is
made slightly smaller than the height of the doors
32. The doors are opened to insert and remove
the lithographic plates and are closed to confine
the slurry to the inside of the cabinet.

The cylindrical moter housing {3 depends from
the top of the cabinet, forming an annular space
with the side walls of the cabinet to permit tele-
scopic movement of the elevator, as discussed he-
low. The bottom of the motor housing {3 is
closed and from it depends a bearing tube 37.
The bearing tube 27 is strengthened by a series
of triangular gussets 28 secured to the bearing
tube and to the bottom of the motor housing §3.

The electric motor {2 is suitably supported in
the housing (8. A.direct coupling 45 connects
the motor shaft and extension shaft £44. Shaft 48
is journaled in the bearing tube 37. A screen 38
provides a ventilating opening for the motor.
The rest of the motor housing is enclosed to pro-
tect it from the sturry.

Supported on the lower end of the extension
shaft 44 is the horizontal blast wheel ii. This
wheel may be of any suitable construction
adapted to deliver a horizontal blast for the en-
tire 360° of its circumference.

In its present form, the blast wheel #{ is made
up of a lower plate 41 and an upper plate 42 to
which the hub 48 is secured. The hub is suitably
keyed on shaft 44. Between plates 41 and 42 are
a series of radial blades 46 (Fig. 3) extending
from a point spaced from the center to the pe-
riphery of the plates. These blades are suitably
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clamped between the plates 41, 42 by suitable
clamping devices indicated by 47. A discharge
fitting 48, supported at the top of slurry feed pipe
14, passes through a concentric hole in the bot-
tom of lower plate 41 into the open hub of the
wheel.

It will be understood that, as slurry is fed un-
der pressure upwardly through feed tube {4 and
as the blast wheel is rotated at centrifugal dis-
charging speed, the slurry will be fed equally to
the inner ends of the several blades 46. The
blades 45 pick up the slurry and discharge it at
high speed continuously, throughout the entire
circumference of the wheel, against the litho-
graphic plates, as explained more fully below.

Referring now more particularly to Figs. 4 to 9,
the elevator cage 22 comprises an upper ring §9
and a lower ring 54 suitably connected by pairs
of vertical tie strips 54. The upper and lower
rings are suitably made by bending channel stock
as shown.

The upper ring §0 connects with guide shoes
52 having slots embracing the elevator rails 21.
Similarly, the lower ring 51 has lower shoes 53.
As shown, these shoes connect the upper and
lower rings with the vertical tie strips 54. The
upper shoes 52 have eye bolts 55 for connection
to the supporting cables 23.

The lower ring §{ has four rollers 2{ for sup-
porting the turntable 26. Turntable 20 is made
up of a track member 58 having an annular
groove in which the rollers 21 ride. Secured to
track B8 is a flat ring §9; ring 58 is secured to an
upstanding collar €1 by a series of radial spacing
strips 80. Track member §§, flat ring 59, spacing
strips 60 and collar G! are suitably welded to-
gether. Pour retaining angles 82 are supported by
adjusting bolt assemblies 83 secured to lower ring
51. These angles are spaced slightly from the
turntable and are for the purpose of preventing
the turntable 28 from being tipped or lifted off
the rollers 21.

Removably resting on the turntable 20 are the
two semi-cylindrical plate holders {9 (see par-
ticularly Fig. 9). As shown in Figs. 6 and 7, each
plate holder 19 comprises a curved steel sheet 65
having its vertical margins suitably reinforced by
angle strips §6. Handles §1 are provided for lift-
ing the plate holders off the turntable 28.

For removably supporting the lithographic
strips to be grained, the plate holder {8 is pro-
vided with a lower holding ring §8; the upper edge
of ring &8 is suitably offset from the cylindrical
plate 88 to provide a space in which the litho-
graphic plate is inserted. A series of U-shaped
spring clips €9 engage in this annular space to
facilitate insertion of the lithographic piates in
position on the holder plates and the removal
therefrom.

The upper edge of the lithographic plate is
held in position by a plurality of T-clamps 10
(see also Fig. 8). Each of these clamps com-
prises a shank 71 and a cross piece 72 suitably
secured thereto, and a knurled nut 75 threaded on
the shank 7i. A spring 73 acts between a washer
T4 and nut 75. The plate holder I8 has a series
of slots 76 at different levels through which the
T-clamps are inserted, depending upon the height
of the lithographic plates. It will be understood
that the cross piece 12 is inserted through the
particular slot 76 and the T-clamp turned to en-
gage over the upper edge of litho plate (8, as
indicated especially in Fig. 8.

The slurry circulatory system is as follows.
Mounted at the side of the cabinet, and down near
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the bottom, is & ¢entrifugal slurry pump. 15; pump
15 is direct coupled with.an electric.drive motor
18. The pump I5 discharges:through piping 80
in-the direction of arrows 18 to the riser pipe 14.

Interseeting- the riser pipe -4 are a series of
bypass pipes 81. These pipes project downwardly
at an angle to the riser.vipe. {4 and terminate in
open -elbows, as shown particularly. in Fig.. L.
1t.is preferred to use three.equally spaced stirring
pipes 81: only two pipes are shown for simplicity
of illustration.. . Any suitable number may ke used,
the object being to bypass some of the slurry back
into the slurry tank or sump. {1 to keep the slurry
stirred .up, to prevent solid particles from set-
tling out from the liquid vehicle.

The discharge pipe 8§ connects. with a drain
pipe 83 through a normally closed gate valve 84;
valve. 84 is suitably controlled by a lever 85. An
overflow pipe 82 connects with drain pipe 83 to
limit the height of the slurry in the bottom' of
the cabinet.

The bottom of sump {7 is provided with an
outlet communicating with the inlet of slurry
pump i5; the outlet is covered by a screen.19.

The slurry circulates as follows. The pump
i5 draws slurry from.the sump. {7 through screen
19, discharges it. through, pipe 88 into riser pipe
{4. The pipe 14 feeds the wheel i{. The rotat-
ing wheel discharges, the slurry against the work,
whenee the spent slurry drops to the boftom of
the cabinet where it is re~circulated. . Part of the
slurry is bypassed through. the stirring pipes 81
whose outlets are. directed, at such a tangential
angle with respect to.the circular sump as to
keep the slurry stirred.

While the blast wheel 11 is discharging slurry,
the -elevator cage is being reciprocated up and
down to expose all parts-equally. of the litho plate
to the graining.action of the slurry.. The ele-
vator is shown in. the-figures on.its way up.

The elevator cage 22 is reciprocated automat-
ically in any convenient manner. In the form
shown, a standard hydraulic servomotor rhecha-
nism is used which is especially adapted for this
particular purpose. - The servomotor mechanism
comprises a cylinder 27 suitably mounted at.the
side of the tank by upper and lower brackets 88
and 89. See.also Fig, 10 where the parts are
shown somewhat: diagrammatically. to facilitate
deseription and understanding of the invention.

Stationary slide rods. 98 connect bracket 89 and
a lower bracket 9f also secured to the tank. A
yoke 28.slides vertically. on rods 98; the. yoke is
connected to: piston, rod. 92 -secured to.piston 28
slidable in cylinder 27T. Turnbuckles 93 connect
the lines or-cables 23 to the yoke 26... These cables
pass gver the pulleys. 24 and 25 journaled at the
top of the tank and down inte the tank, as indi-
cated. particularly in Figs..1 and 2. In Fig. 10
the.parts are shown with.the hydraulic fluid fore-

ing piston 28 downwardly, which: in turn pulls.

cage 22 upwardly.,

The control: mechanism includes a:confrol rod
84 slidable in.brackst 94 and in an upper bracket
85-also secured to.the side of the tank. A bal-
ance spring 9§ balances the weight of the rod 94.
Rod 94 carries adjustable collars 87 and 98:which
are engaged by.yoke. 26 to limit the stroke of the
servomotor 27, 28. Collars; 97 and 98 are ad-
Jjustable.on actuatmg rod, 94 to limit the stroke
from. substantially, maximum. position;- as. shown
in the drawings, to a.smaller stroke which can ne
obtained:by.moving the adjustable collars 97 and
38 tpward each other,

A detent arrangement yieldably holds the con-
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trol rod 94 in upper or lower position. (See also

Fig:~11.)' The deteht includes a spring pressed

ball 89 slidably mounted in’ o fitting 01 secured:
to bracket 94" The: ball 9% yieldably engages a
pair of notches 100 in actwating-rod: 84:: Thus;

when ‘yoke 26 engageslower collar-4§, it-witl-push

rod 84 downwardly to-eause theball-9%to engage:
in-the ‘upper notch 188 to-yieldably heold the-ae-:
tuating rod 94 -in lower position. Similarly, when:
yoke 28 engages upper-collar 91, it pushes rod 94+
upwardly to engage:ball 99 in the lower notch

i00°to hold the rod 94“in theupper position shown

in’ Fig.~10.

Liquid to"the  hydraulic motor-2%, 28 is ad-
mitted” through’ pipes € and' D.- These pipes-al=
ternately apply pressure to the ends of*the-cyl-
inder 27 simultaneously exhausting-the other end"
of the cylinder.”

Liquid flow is’ controlled by~ a foursway pilot
valve. 104 which is operated by a lug (0§ secured
to the actuating rod 94, Pilot valve 104 is thus
operated . between two positions to . operate a.
standard four-way. main valve 106 which controls.
the. flow . through pipes C. and D, as explained
below.

As part of the hydrdaulic control system, a hy-:
draulic pump. 108 is mounted on a hydraulic tank
109 alongside the. cabinet (see Fig, 2). The hy~
draulic pump. 108 is driven by.an electriec, motor
101.  The pump draws liguid. from tank 109
through suction pipe i 10 and discharges through
a pressure relief valve 111 to pipe A." Pipe A feeds
main. valve 106 and pilot valve 104, .as shown. by
the. direction of the arrows in Fig, 10. Pipe B'is.
an exhaust. pipe. taking liquid from main valve
106 and pilot. valve 105 back to tank 109.

Pipe C.connects the lower end of cylinder. 2T
and main. valve 106 through a throttle valve £12;
pipe D connects.the. upper end .of . cylinder 2T
and.. main . valvé 106: through a.second throttle
valve.i113..  These throttle valves are of standard
construction. - They. may. be adjusted. to variably
throttle the hydraulic fiiid being fed to the cylin-
der.21.and in this way the.speed of movement of
the. servomotor 21, 28 may be controelled. . Re-
gardless. of throttlé adjustment, the valves. 111
and 112 always pass freely -exhaust fluid... Thus,
by.adjusting throttle valves.l.{2 and. 1 13,.the speed
of movement of the servomotor 27,.28 may. be ad-
justed:.

The several valves, viz.: pilot valve 104, main
valve. 106. and. throttle valves. 1.12,. 113 are of
standard ‘construction.. It is. thought that .their
operation will be obyious.from. the-following de-
scription..

The. arrows on the several pipes A,.B, C.and
D indicate flow of liquid.to.move the piston 28
downwardly, as shown. in Fig, 10.. The pilot valve
104 -has. previously been operated to the position
shown. to place main valve 106.in the position
shown. . Liquid.thus.flows through pipe A in: the
direction of the.arrows, through main: valve. 106
to pipe D to the upper end of the cylinder 27. Ex-
haust fuid -passes.from the lower end of cylinder
27 through pipe C, main valve. 106 fo return pipe
B.

When yoke.26.reaches collar 98; it:pushes.con-.
trol rod. 94 down. to.engage the.upper notch 100
with detent ball.99.  This pulls collar 105.down
to.operate pilot valve 104. 'This reverses the .flow
through pipes E and F to reverse the.position. of
main valve 108. This causes liquid: pressure.to
be applied to pipe C to force piston 28 upwardly
and, permits.the upper end of the; cylmdler 21 to
exhaust through pipe D,
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Ovperation of machine

One method of operating the graining machine
is as follows. The slurry motor 18, the hydraulic
motor 107 and the blast wheel motor {2 may be
all separately controlled.

Assuming that all of the motors are stopped
and that it is desired to insert new plates to be
grained, the cabinet doors 32 are opened and the
plate holders 19 are removed from the cabinet;
the turntable 20 facilitates removal.
lithograph plates 18 to be grained are set and
secured in their plate holders {9 and the plate
holders, in turn, are set on the turntable 20 to
form a complete cylinder. The first plate holder
is inserted first; the turntable is turned 180° and
the second plate holder is then placed in posi-
tion. It is only necessary to close the cabinet
doors and the machine is ready for operation.

The machine may be started in the following
order. The blast wheel motor 12 may be first
started, then the hydraulic motor 10T and the
servomotor 27, 28, then the slurry pump motor
18. 'The lithograph plates may be subjected to
the blast of slurry for any desired length of time.
The amount of graining is determined by the
plate grainer or operator of the machine. Tests
have shown that some plates may be grained in
as little as three minutes while others take longer.

The machine may be stopped, after a plate is
grained, by first stopping the elevator, then the
blast wheel and last the slurry pump using the
slurry to brake the wheel.

The control of the elevator speed is set by ad~
justing the throttle valves {12 and {i3. When
the valves are opened, the elevator travels faster,
and vice versa. The depth of the grain may be
controlled in various ways: by slow or fast travel
of the elevator, by change from short to longer
blades in the blast wheel, or by the number of
passes or reciprocations of the elevator.

Thus the invention provides a small, compact
machine using a wet process. It grains plates
more uniformly, faster, and more cheaply. Tests
have shown that desired grain can be obtained
from about three or four minutes to about twelve
minutes of operation, depending upon whether
plate to be grained is a new plate, an albumin
plate or a deep etch plate.

The present machine can produce a grain on
zine, aluminum, copper or stainless steel plates.
Any desired grain size can be obtained by chang-
ing the size of the abrasive. 'There is no vibration.
All of the fast moving parts rotate and are bal-
anced, and the only reciprocating parts move at
slow speed. There is no dust. All of the wet
abrasive slurry is contained within the cabinet of
the machine.

The type of slurry may be varied according
to conditions. Excellennt results have been ob-
tained using a very fine iron grit suspended in
water with caustic to remove albumin, a rust
inhibiter and a wetting agent. However, many
of the slurries, that are now used with conven-
tional horizontal, vibrating tray-type litho-
plate graining machines, may also be used to
practice the invention.

The present machine produces a much more
uniform grain than conventional machines; and
because of the great uniformity of grain, it has
been found that less water is necessary in the
printing process which is very desirable because
sharper images are produced.

While certain novel features of the invention
have been discicsed herein, and are pointed out
in the annexed claims, it will be understood that
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various omissions, substitutions and changes
may be made by those skilled in the art with-
out departing from the spirit of the invention.

What is claimed is:

1. In a graining machine, an upright, sub-
stantially cylindrical cabinet, a non-directional
blast wheel whose plane is substantially hori-
zontal, means for rotating said wheel, said
wheel comprising a plurality of substantially
radial blades and having an open center, a feed
conduit feeding material to said open center,
means for feeding a slurry of liquid and solid
particles to said conduit, an elevator cage hav-
ing means for supporting the plate to be grained,
and means for reciprocating said cage up and
down in a path surrounding said wheel to sub-
ject substantially all parts of the work piate
to said slurry blast.

2. In a blasting machine, a cabinet, a cage,
means for reciprocating said cage axially, a turn-
table rotatably mounted on said cage, a set of
plate holders resting on said turntable, said
plate hwolders each having means for supporting
a pilate to be blasted, and means inside said cage
for blasting said plates.

3. In a graining machine, an upright cabinet,
an elevator cage having shoes, said cabinet hav-
ing guide rails on which said shoes ride, sheaves
journaled on the top of said cabinet, lines pass-
ing over said sheaves connecting said elevator
cage, means connected to said lines for recipro-
cating said cage up and down, said cage inciud-
ing a ‘lower supporting ring, rollers rotatably
mounted on said ring, a turntable having a frack
member provided with an annular groove riding
cn said roliers, a set of plate holders resting on
said turntable, said plate holders each having
means for supporting a plate to be grained, and
means for blasting said plates.

4, In a blasting machine, a cabinet, a motor
housing supported from the end of said cabi-
net, said housing having an open end but other-
wise being substantially closed, an electric
motor in sald housing having a shaft passing
through the wall thereof, a blasting device on
said shaft, a cage, means for supporting the
plate to be blasted on said cage, means for re-
ciprocating said cage into the annular space be-
tween said motor housing and cabinet wall to
expose all parts of the plate to the action of said
blast device.

8. In a lithographic plate graining machine,
an upright cabinet, a motor housing suspended
from the top of said cabinet, said housing hav-
ing an open top but otherwise being substan-
tially closed, an electric motor in said housing
having a depending shaft passing through the
bottom thereof, a blast device on said shaft, an
elevator cage having shoes, guide rails inside
said cabinet on which said shoes ride, means for
supporting the plate to be grained on said cage,
means for reciprocating said cage into the an-
nular space between said motor housing and
cabinet wall to expose all parts of the plate to
the graining action of said blast device.

6. In a blasting machine, a plate holder for
holding a lithographic plate or the like, said
plate holder comprising a cylindrical sheet, a
lower holding ring secured to the lower edge of
said sheet, the upper edge of the ring being off-
set from the cylindrical sheet to provide an an-
nular holding space, the upper end of said sheet
having a series of slots at different levels, a series
of ciamps each comprising a shank and a head,
each said shank having an abutment and a
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spring surrounding the shank engaging said
abutment, whereby the lower edge of the litho-
graphic plate may be inserted in said annular
holding space and the heads of said clamps may
ke inserted in appropriate siots and engaged
over the upper margin of said lithographic
plate.

7. In a graining machine, a plate holder for
holding a lithographic plate or the like, said
plate holder comprising a cylindrical sheet hav-
ing reinforced straight margins, a holding ring
secured to the lower margin of said sheet, the
upper edge of the ring being offset from the
cylindrical sheet to provide an annular holding
space, a series of U-shaped clips engaged in said
annuiar space, the upper end of said cylindrical
sheet having a series of slots at different levels,
a series of T-clamps each comprising a shank
and a cross piece, each said shank having an
abutment and a spring surrounding the shank
engaging said abutment, whereby the lower edge
of the lithographic plate may be inserted in said
annular: holding space and the cross piece of
said T-clamps may be inserted in appropriate
slots and engaged over the upper margin of said
lithographic plate.

8. In a lithographic plate graining machine,
an upright cabinet having a sump, a blast wheel
journaled in said cabinet, said wheel compris-
ing a series of blades:and having an open cen-
ter, a feed pipe having its end communicating
with said open center, a slurry pump having an
intake conduit communicating with said sump
and a discharge conduit communicating with
said feed pipe, an elevator cage surrcunding said
wheel, said cage having means for supporting a
plate to be grained, and means for reciprocating
said cage axially of the wheel.

9. In a lithographic plate graining machine,
an upright cabinet having a sump, a blast wheel
journaled in said cabinet, said wheel compris-
ing a series of blades and having an open cen-
ter, an upstanding feed pipe projecting up from
the sump and having its end communicating
with said open center, a slurry pump having an
intake conduit communicating with said sump
and a discharge conduit communicating with
said feed pipe, said feed pipe having a series of
stirring pipes having outlets directing streams
into said sump to stir the slurry therein, an ele-
vator cage surrounding said wheel, said cage hav-
ing means for supporting a plate to be grained,
and means for reciprocating said cage axially of
the wheel. :

10. In a blasting machine, an upright, gener-
ally cylindrical cabinet having a bottom consti-
tuting a sump, a motor housing suspended from
the top of the cabinet, an electric motor in said
housing having a shaft passing through the bot-
tom thereof, a blast wheel on said shaft, said
wheel comprising a series of blades and having
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an open center, an upstanding feed pipe having
its end communicating with said open center, a
slurry pump having an intake conduit communi-
cating with sald sump and a discharge conduit
communicating with said feed pipe, an elevator
cage having shoes, guideé rails projecting from
the inside wall of said cabinet on which said
shoes ride, means for reciprocating said cage
up into the annular space between said motor
housing and cabinet wall and down below said
sump, a turntable rotatably mounted on said
cage, a set of plate holders mounted on said turn-
table, said plate holders each having means for
supporting a plate to be blasted.

11. In a lithographic plate graining machine,
an upright, generally cylindrical cabinet having
a bottom constituting a sump, a motor housing
suspended from the top of the cabinet, said hous-
ing having an open top but otherwise being sub-
stantially closed, an electric motor in said hous-
ing having a depending shaft passing through
the bottom thereof, a blast wheel on said shaft,
said wheel comprising a series of radial blades
and having an open center, an upstanding feed
pipe having its end communicating with said
open center, a slurry pump having an intake
conduit communicating with said sump and a
discharge conduit communicating with said feed
pipe, said feed pipe having a series of tangen-
tially discharging stirring pipes immersed in the
pool of slurry in said sump, an elevator cage hav-
ing shoes, guide rails projecting from the in-
side wall of said cabinet on which said shoes
ride, sheaves journaled on the top of said cabi-
net, lines passing over said sheaves connecting
said elevator cage, means connected to said lines
for reciprocating said cage up into the annular
space between said motor housing and cabinet
wall and down to said sump, said cage includ~ .
ing a lower supporting ring, rollers rotatably
mounted on said ring, a turntable having a track
member provided with an annular groove riding
on said rollers, a pair of semi-cylindrical plate
holders resting on said turntable, said plate hold-
ers each having .means for supporting a semi-
cylindrieal plate to be grained.
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