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1 17 Claims.
This invention relates to a stereotype plate fin-
ishing machine and more particularly to an im-
broved machine of this nature incorporating
means by which pockets may be formed in the
inner surfaces of such plates for use in clamping
the plates to the cylinder of a printing press.

The machine of the invention is useful in fin-
ishing semi-cylindrical stereotype plates that are
secured to the press cylinders by clamping ele-
ments that hold the plates under circumferential
tension. ' For this purpose, the plates are pro-
vided with a series of recesses or pockets in their
inner surfaces adjacent their straight edges for
the reception of clamping means on the press cyl-
inders. The machine of the present invention
forms such pockets by milling them in the pre-
cast plate. The improved machine preferably in-
corporates a stereotype plate finishing section
which shaves or finishes the inner surfaces of the
cast plates, and a machine including this mech-
anism is disclosed In United States Patent No.
2,364,032, The improved machine further in-
:ilgdes an improved plate cooling and drying sec-

n.

Ii is an object of the present invention to pro-
vide a machine of the type described which ac-
curately and rapidly forms a plurality of pockets
in the Inner surfaces of stereotype plates and per-
forms this operation on a succession of such
plates automatically. Other objects include the
provision of an improved machine of this type
which is capable of forming pockets in a sue-
cession of plates with a high degree of accuracy
and uniformity. A particular feature of the in-
vention resides in the provision of a plurality of
milling cutters in gang arrangement and mount-
ing and operating means therefor whereby a plu-
rality of pockets may be simultaneously formed

10

characteristic features of the invention will be-
come apparent from the following description of
certain embodiments of our improved machine.

In describing the invention in detail, reference
will be made to the accompanying drawings in
which certain embodiments of our invention have
been illustrated. In the drawings;

Fig. 1 is an elevation of a machine embodying
our invention with certain parts cut away along
the line {1 of Fig. 3;

Fig. 2 is a sectional elevation taken along the
line 2-—-2 of Fig. 4 and viewed in the direction

. of the arrows;
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in fixed and predetermined relation to each other =

and to the edges of the plate. Features of the

40

machine include improved means for-.coordinat- -

ing the control of the drive that moves the mill-
Ing cutters into engagement with the plates and
the cutier rotating drive so as to prevent injury
1o the machine or to the plates if the milling cut-
ters are not rotated, improved control means for
permitting the plates to move through the pocket
milling section of the machine without having
pockets milled therein, and improved means for
mounting and lubricating the milling cutters and
for disposing of the chips from the milling op-
eration. Another feature of the machine com-
prises an improved combined plate cooling and
drying mechanism and means for controlling the
operation thereof. Other objects, advantages and
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Fig. 3 is a transverse section on an enlarged
scale taken along the line 3—3 of Figs. 1 and 2
and viewed in the direction of the arrows;

Fig. 4 is a sectional view taken along the line
4—4 of Fig. 2 and viewed in the direction of the
AITOWS;

Fig. 5 is a transverse section taken along the
line 5—5 of Fig. 2 and viewed in the direction of
the arrows;

Fig. 6 is a sectional view taken along the line.
8—8 of Fig. 5;

Fig. 7 is a transverse section taken along the
line 7—7 of Fig. 2 and viewed in the direction of
the arrows;

Fig. 8 is a partial transverse section taken on
the line 8—8 of Fig. 2 and showing the parts in
the positions occupied when a plate is received
into or delivered from the pocket milling section
of the machine; .

Fig. 9 is a partial transverse 'section similar to
Fig. 8, showing the parts in the positions occu-
pied when pockets are being milled in the plate;

Fig. 10 is a sectional elevation of a gang of
pocket milling cutters employed in the disclosed
embodiment;

Fig. 11 is a sectional view illustrating the ac-
tion of the cutters in milling pockets in a, plate;

Fig. 12 is a plan view of the two gangs of cut~
ters and their drive shafts illustrating the rela-
tive direction of rotation of the cutters;

Fig. 13 is an enlarged sectional view taken
along the line 13—13 of Fig. 10 showing the con-
struction of a cutter skirt;

Fig. 14 is a bottom plan view of a cutter rock-
ing cam, taken along the line (4—i#& of Fig. 10;

Fig. 15 is a plan view of the top of the cutter
rocking cam mechanism taken along the line
15—15 of Pig. 10:

Fig. 16 is a discharge end view of the cooling
and drying section of the machine with certain
of the parts removed or broken away to show
the interior construction;
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Fig. 17 is a fragmentary elevation,
section, of the cutter driving motor and the con-
trol device driven thereby;

Fig. 18 is a sectionsal view of the control device
taken along the line 18—i8 of Fig. 17;

Fig. 19 is g side elevation of the pocket milling
section of the machine showing the plate stop
lockout and the cutbter lubricator mechanism and
control;

Fig. 20 is a sectional view taken along the line
2020 of Fig. 19, showing the Qubricator oper-
ating mechanism;

Fig. 21 is a sectional view taken along the line
2{—21 of Fig. 19;

Fig. 22 is a sectional view taken along the line
22—22 of Fig. 21;

Fig. 23 is a side elevation of the complete ma-
chine showing the driving means for the main
central shaft thereof;

Fig. 24 is an enlarged elevation of the control
cam on the main central shait, taken along the
line 24—24 of Fig. 23;

Fig. 256 is a wiring diagram of the apparatus
for controlling the supply of water and air to the
cooling and drying section of the machine; and

Fig. 26 is a wiring diagram of the control sys-
tem for the machine driving motors.

The mechanism illustrated in Figs. 1 and 2
constitutes generally the pocket milling section
M and the cooling and drying section C of a plate
finishing machine. The machine also includes a
plate shaving section S, the discharge end of
which is illustrated at the right of Figs. 1 and 2.
‘The entire machine is illustrated in Fig. 23. The
plate shaving section S is disclosed in United
States Patent No. 2,364,032, and it will not be de-
seribed in detail herein. It should be under-
stood that the shaving section includes a shaving
arch 100 with a central main shaft {{ therein
which is continuously rotated by a drive motor
228. This main shaft and a continuation thereof
constitutes a means for governing the cyclic op-
eration of the several plate finishing and cooling
sections of the machine as well as the progress
of successive plates through the machine sec-
tions.

A vertically reciprocable stop or gate 102 is pro-
vided at the discharge end of the arch {08 and is
operated by cam {03 on the shaft {{. A cam fol-
lower 104 engages the cam {03 and is connected
to the stop 102. A spring 105 is employed to bias
the stop upward and so to maintain the follower
104 in contact with the cam surface. The ar-
rangement is such that the stop 102 is lowered
to permit the discharge of a plate from the shav-
ing section at the end of each cycle of the ma-
chine operation which is timed by one revolution
of the main shaft {1.

When the stop 102 is lowered, a stereotype plate
moves by gravity along the inclined path defined
by the rollers 118, 119 and 121 and corresponding
rollers on the rearward side of the machine. The
plate then moves along the plate lifting rollers
2, 2’ in the milling section M until it comes to
rest with its lower curved edge engaging the
plate stop | at the lower end of the pocket milling
section, as shown at P in Fig. 2. This pocket mill-
ing section includes an arch liner 130 secured to
an arch 140 by bolts §22. The arch 140 in turn
is attached to the main frame 1§ by hinge pins
16 at the lower end of the section (Fig. 1) so as
to permit lifting of the arch and liner to expose
the mechanism in the pocket milling section.
Bolts 11 are provided to hold the arch {40 in its
lowered position.

partly in’
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from the shafts 4, 4'.

4

The pocket milling section M, like the shaving
section S preceding it, is provided with mecha-
nism for lifting the individual plates from the
lower positions in which they move into and
from the section to fixed raised positions in con-
tact with the arch liner 130 which may be pro-
vided with cooling water passages (51 (Fig. 2).
The lifting mechanism of the pocket milling sec-
tion is operated by the lifting shafts 4, 4’ which
the torsionally connected to the corresponding
shafts 3 of the shaving section by studs 5 and §’
connected between levers T and 7’ on the shafts
4 and 4’ and corresponding levers on the shaving
section lifting shafts, one of which is shown at
6 in Pig. 1. The shafts 4 and 4’ are rocked simul-
taneously with the corresponding shafts 3 of the
shaving section by a link 8 connected to the studs
§ and 5’ at its opposite ends (Fig. 3). A cam fol-
lower 9 secured to the link 8 engages a cam (0
on a shaft 126, whereby the link 8 is reciprocated
in timed relation to the rotation of the shaft {1.
The link 8 is provided with a central elongated
opening 123 which embraces the shaft 126. Gears
12, 13 and {4 transmit driving power from the
main shaft ({ to drive the shaft 126 at the same
speed as the shaft 1.

The plate lifting mechanism of the pocket mill-
ing section is of the same construction as that
illustrated and described in detail in Patent No.
2,364,032 above referred to, and a detailed de-
scription thereof will not be given herein. The
lifting mechanism as best shown in Figs. 8 and
9 comprises corresponding lifting parts adjacent
opposite sides'of the machine operated respec-
tively by the shafts 4 and 4’. The coresponding
oppositely disposed parts are designated by like
reference characters bearing distinctive expo-
nents, The rollers 2 and 2’ are connected to lift-
ing bars 120 and 120’ by brackets having toes
106 and 106’ that engage fixed stops 107 and {07’
when the bars 120 and 120’ are in their lowest
positions. Engagement of the toes with these
stops lifts the rollers 2, 2’ above the upper edges
of the lifting bars 120, {20’, as shown in Fig. 8.
Thus when the lifting bars are lowered, the
straight edges of the stereofype plate P thereon
rest on the rollers 2, 2’ and are free to move into or
out of the pocket milling section, subject to the
¢ontrol of the stop (, and when the bars are
lifted, the rollers drop below the upper surfaces
of the bars so that the bars directly engage the
lower edges of the plate, as shown in Fig. 9.

The lifting bars 120 and 120’ have ledges 121,
127’ which engage the outside surfaces of the
plates adjacent their edges. The motion of the
Jifting bars is such that the plate is pinched
glightly as it is raised so that its edges pass up-
ward without striking the arch liner 130. This
motion is provided by a series of levers operated
A lever 109 is fixed to
the shaft 4 and connected to the lifting bar 120
by a link 12 through pivots 10 and 115. A
pinching fork lever 113 is carried by a fixed pivot
{184 and carries on its lower arm a roller 124 en-
gaging a cam groove in a cam 125, fixed to the
shaft 4. The upper end of the lever 113 is pivot-
ally connected to a stud 116 that is fixed to the
lifting bar 120. With this arrangement, move-
ment of the shaft 4 to the position shown in Fig.
9 lifts the bar 20, moving it inward toward the
center of the arch as it is lifted so as to slightly
pinch the plate, the pinching being relieved as
the plate reaches its uppermost position in the
arch liner 130. The link {12’ on the left side
of the machine is provided with a spring (17 ar«
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ranged to make the link resiliently compressible,
so that the mechanism firmly clamps the plate
in the arch liner when the plate is raised.

Due to the inclined position of the plate P in
the pocket milling section M, it has & tendency
to move outward by gravity from this section in
all operating positions except when it is clamped
against the arch liner 130 by the lifting bars 120
and 125. Such movement of the plate out of the
milling section is prevented by the stop I, and
mechanism is provided to normally move this
stop up and down in synchronism with the cyclic
operation of the machine in performing the
pocket milling operation. A lever 18, fulcrumed
on a fixed stud I8 pivotally engages the stop f
at 129 (Figs. 2 and 19). A cam follower roller
131 is carried by the opposite end of the lever
18 and engages a cam 21 fixed to the central
shaft 23. A compressed spring 20 surrounds a
rod {45 fixed to a sleeve 148 that is pivotally con-
nected to the lever 18 at (41. The lower end of
the spring 20 engages a fixed bracket (49 and
the spring normally holds the roller {3f in con-
tact with the cam 21 and lifts the plate stop |
when the roller {31 engages the depressed part
of the cam 21. The shaft 28 is connected to the
main shaft {1 by interconnected flanges 280 and
281, and so forms a continuation of the shaft {1
and turns through one revolution for each operat-
ing cycle of the machine. The cam 2{ is so
shaped as to lift the stop I in synchronism with
the action of the above described plate lifting
mechanism. Thus the stop | is extended to hold
the plate against movement out of the pocket
milling section when the plate moves into this
section and thereafter while the plate is lifted
to and lowered from its clamped position, and
the stop is retracted to move below the plate and
so release it for movement out of the milling
section after the plate has been lowered follow-
ing a pocket milling operation. After the release
of the plate by the stop I, the cam 21 again ex-
tends the stop to a position to arrest the move-
ment of the next successive plate fed into the
pocket milling section.

It is sometimes desirable to pass plates through
the machine without milling pockets therein, ag
where conventional compression locked plates,

10

6
cam {84 fixed to the outside of the machine frame
around the rod 151 withdraws the rod from the
sleeve collar opening when the knob 152 is turned
to rotate the rod 151 in a counterclockwise direc-
tion to the position designated “On” in Fig. 19.
The cam |54 permits the rod 151 to move inward
under the action of the spring 153 and so to
enfer the lateral opening in the collar 150 when
the knob 152 and rod 15 are turned clockwise
to the position marked “Off.” After the rod 15t
is so moved inward by the spring 153, the next
time that the cam 2f lifts the roller 13( and so
retracts the plate stop 1, the inner tapered end

. of the rod snaps into a lateral opening in the
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which do not require pockets, are to be produced.

In accordance with the present invention, this
may be accomplished by locking the plate stop
I in its lower position, whereby plates thereafter
feed from the shaving section into the pocket
milling section, pass directly through the milling
section to the cooling section C beyond it without
being lifted into the milling arch or milled.

The mechanism for locking out plate stop |
Is best shown in Figs. 19, 21 and 22. A collar
150 is fixed to the lower end of the sleeve 148,
and both the collar 150 and the rod 145 slidably
engage a bracket 149 that is fixed to the frame
of the machine. A lateral opening is formed in
the collar 150 and a control rod 151 is slidably
carried by the bracket 149 and has a tapered
inner end that may be moved into the lateral
opening in the collar 150 to retain the sleeve 148
In its lowered position in which the plate stop |
is retracted to permit plates to pass through the
milling section M without being lifted or milled.
The rod 151 passes out through the side of the
machine frame and carries an operating knob
162 at its outer end. A spring 153 compressed
between the inner surface of the machine frame
and a collar 152’ on the rod 151 biases the rod
- toward its inner plate stop lockout position. A

50
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65

70

collar 150 and locks the sleeve 148 and the plate
stop | in the retracted plate releasing position.
So long as the plate stop is thus locked down,
rotation of the cam 21 does not move the stop
operating lever (8.

In accordance with the invention, a series of
spaced pockets are simultaneously milled in the
inner surface of each plate adjacent each edge
thereof by two sets or gangs of spaced milling
cutters, the cutters of each set being mounted
in & eommon supoprt and manipulated in unison.
The cutter mounting element for each gang of
cutters comprises an elongated cutter bar 24,
24’, one of which, namely, the rearward cutter
bar 24’, is shown In section in Fig. 10. The
cutter bars have elongated cylindrical end mem-
bers, shown at 80’ and 81’ in Fig, 10, which form
Journals carried in bearings 82’ and 83’ that are
integral with the main frame 15 of the machine,
A cylindrical recess 84’ is provided beyond the
end journal 81, and the journal 85’ of & trans-
verse yoke 38 is seated in this recess. The yoke
88 connects the two cutter bars 24 and 24’ to
cause them to reciprocate in unison longitudin-
ally along their axes in their end bearings (Fig.
7). A cam roller 37 is rotatably secured to the
center of the yoke 38 and engages a cam groove
86 in a cam 36 fixed to the main central shaft
23 (Figs.2and 7).

The cam 36 is shaped to reciprocate the two
cutter bars 24 and 24’ from the position shown
in PFigs. 2 and 10 toward the upper or entrance
end of the pocket milling section M and back
again during each operating cycle of the ma-
chine, this reciprocation taking place while the
plate P is held in its raised position as shown in
Fig. 9.

Each cutter bar carries a gang of pocket mill-
ing cutters 25, 25’. In the disclosed embodi-
ment, four such cutters are provided on each
cutter bar. As shown in Figs. 8, 9 and 11, the
cutters are shaped to cut pockets K. K’ of gen-
erally hook shaped section in the inner surfaces
of the stereotype plates near their straight side
edges. The number of cutters employed on each
cutter bar is the same as the number of pockets
cut in each side of the plate. The cutters 25’
are fixed to the outer ends of parallel spindles
2V journaled in anti-friction bearings 88’ in the
cutter bar 24’. The spindles extend upward
radially from the axis about which the cutter bar
turns and along which it reciprocates in the bear-
ings 82’ and 83’. An auxiliary cutter 26’ is
provided below each cutter 25’ to remove any
burr or protuberance that may be formed by
the cutter 25’ along the lower edge of the pocket.
A skirt or slinger 132’ is fixed to each of the
spindles 21’ below the cutter 25 thereon, and
is provided with radially extending fins or ridges
133’ which serve to fan away the chips formed
by the cutters.
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Rach cutter spindle 21’ has fixed thereto a
bevel gear 28’ within & gear case 89’ in the cutter
bar 24’. A central cutter drive shaft 30’ is jour-
naled in the cutter bar coaxially with its end
portions 80’ and 8’ in bearings 90°, 81" and 92'.
An elongated drive pinion 35’ is fixed to the end
of the drive shaft 30’ beyond the lower end of
the cutter bar as shown in Fig. 10. The lower
end of the shaft 30’ is slidably journaled in the
frame of the machine at 83’. A motor 3i
mounted from the machine frame on a bracket
32 drives the pinions of the two cutter drive
shafts through the gears 33 and 34 (Fig. 2).

A plurality of bevel gears 29’ and 95’ are fixed
to the drive shaft 30’ within the gear case 89’
of the cutter bar 24, The bevel gears 29’ en-
gage cooperating bevel gears 28’ fixed to the
spindles 21’ of alternate cutters, and the oppo-
sitely disposed bevel gears 95’ engage the bevel
gears 28’ on the spindles of the intervening cut-
ters, whereby the adjacent cutters are rotated
in opposite directions. This arrangement in-
sures that the teeth of adjacent pairs of cutters
move in the same direction toward or away from
the plate being milled, so that chips carried by
the cutter teeth moving out of the plate are
. thrown toward the center of the machine and
are not thrown into cutter teeth that are moving
toward the plate. The lodging of a substantial
amount of chips in or between cutter teeth that
are entering the plate metal may cause inaccura-
cies in the cutting operation. The rotational
arrangement of the cutters of the two sets 25
and 25’ is such that the cutters of each set throw
chips toward the center of the machine from
between each adjacent pair of cutters of each
set, and the oppositely disposed cutters 25 and
25’ rotate in opposite directions. This rotational
relation and the arrangement of the hevel gears
29 and 29’, 95 and 95’ for producing it are clearly
illustrated in Fig. 12.

In order to prevent the chips from one set of
cutters 25 from being thrown into the opposite
set of cutters 2%, and generally to confine the
chips to a desired discharge path, guards or
hoods 134 and 134’ are respectively provided on
the two cutter bars 24 and 24’. As shown in
Figs. 8, 9 and 10, these hoods extend substantially
vertically along the inner sides of the cutter bars
and the cutters thereon, and curve outwardly
over the upper ends of the cutters. The hoods
are fixed to the cutter bars by means of nuts
136° which pass_through flanges 135" on the
hoods and engage bolts in the upper surfaces of
the cutter bar 24’. The chips from the cutters
25, 25’ are thrown inward as explained and are
deflected downward by the hoods as indicated by
the arrows in Figs. 8 and 8. The chips fall into a
chute 137 that extends beneath the pocket mill-
ing section, and are carried out through the
end of this chute by a screw conveyor 139 and
dropped into a pan 138. The conveyor (39 is
carried by a shaft {56 journaled in the main
frame and driven from the main central shaft
23 through the gears 5i, §2, 53 and 54 (Figs. 2
and 4).

Fixed cam plates 94 and 94’ having cam
grooves 41 and 41’ therein are provided for rock-
ing the cutter bars 24 and 24’ about their axes
as they are axially reciprocated, whereby the
sets of cutters 25 and 25’ are moved outwardly
to cut the pockets in the plates. Brackets 38
and 39’ carrying downwardly extending rollers
40 and 40’ are attached to the cutter bars 24
and 24’ as shown in Figs. 7 and 10. The rollers
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40 and 40’ ride in the cam grooves 4 and 41’ of

the cam plates 94 and 94’. The cam grooves are

shaped as shown in Figs. 14 and 15 to move the

rollers 40 and 40’ inwardly as the cutter bars are

reciprocated axially toward the entrance end of

the milling section M, thereby swingng the two-
sets of cutters 25 and 25’ outward and into pock-

et milling engagement with the inner surfaces

of the plate P. The cam plates 94 and 94’ are
formed integral with or fixed to plates 87 and

87’ which are adjustably clamped to the lower
face of a frame member 98 in positions to fix the

cam plates 94 and 94’ in openings in this frame

member, as shown in Figs. 10, 14 and 15. The.
plates 97 and 91’ have lateral inner slots 49 and

99’ therein for the reception of a central key

181 fixed to the frame member 98. Keys 142 and

142’ similarly fixed to the frame member 98

engage oppositely disposed slots 143 and 143’ in

the outer edges of the plates 87 and 97’, and ad-

justing bolts 42 and 42’ extend through the re-

. spective keys {42 and 142’ and engage the plates
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97 and 97’ and serve to adjust these plates and
the cam plates 94 and 94’ laterally of the ma-
chine to thereby adjust the lateral stroke of the
cutters, as will be seen from Fig. 7. The plates
87 and 87’ are clamped to the frame member 98
by bolts 144 and 144’ which pass through later-
ally extending slots in the plates as shown in
Figs. 14 and 15. )

The motion imparted to the pocket milling
cutters by the cam grooves 41 and 41’ is illus-
trated in Fig. 11, As there shown, the cutters
are rocked outwardly as the cutter bar moves
them longitudinally of the machine so that they
penetrate the inside surface of the plate and
cut the several pockets K’ simultaneously as they
move longitudinally of the machine, being re-
tracted from the plate at the end of the return
stroke.

As the cutters 25, 25’ mill pockets in the plates,
chips or lumps of plate metal frequently stick
or cling to the cutters and impair the accuracy
of the pocket milling operation. To avoid this,
it is preferred in accordance with the present
invention to provide apparatus for supplying &
lubricant or cutting liquid to the cutters prior
to or during each cutting operation thereon. In
the disclosed embodiment, a lubricator L is em-
ployed to supply lubricant for this purpose.. The
lubricator L is of known construction in which a
plunger type mechanism pumps lubricant from
a reservoir 158 out through a tube 159 when a
160 is reciprocated, the
amount of lubricant deliverecd on each reciproca-
tion of the lever being determined by the length
of its stroke. The lubricator L is carried by a
bracket 161 secured to the outside of the ma-
chine frame as shown in Figs. 19 and 20, and a
rod 162 reciprocated by an arm (63 fixed to the
plate lifter operating shaft 4 extends through an
opening in the main frame to engage and recip-
rocate the lever 160. The lubricator L is ad-
justable laterally of the machine to vary the
length of the stroke of the lever 160, and for
this purpose the screws 164 that secure the lubri-
cator to the bracket {61 pass through elongated
bracket openings 166. An adjusting screw (65
extends laterally in the bracket (61 and has a
flange engaging the front of the lubricator for
the purpose of obtaining g fine adjustment of
the inward movement of the lubricator when it
is desired to increase the stroke of the lever 160.

The lubricant supply tube 159 passes inside

75 the machine frame through an opening and is
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-connected to a fixed centrally disposed T 161 at
the entrance end of the pocket milling section
‘M (Fig. 19). Two flexible ducts 188 and I8’
lead from the
and (88’ carried respectively on top of the hoods
134 and 3¢’
(Figs. 8, 9 and 19). Each.of these headers is
provided with four outlets ir the form of vari-
able orifice metering units (70 and 110’ from
which tubes {71 and 171’ extend through the
tops of the hoods 34 and 134’ at points directly
over the respective milling cutters 25 and {1
The metering units (70 and 170’ insure that equal
amounts of lubricant are delivered to the several
cutters of each gang unit.

When the plate stop | is locked in its retracted
position so that successive plates pass directly
through the milling section M without being
litted into the arch liner 130, the cutters 28 and
28’ swing outwardly during-that part of the ma-
chine cycle when no plate is present in this gec-
tlon, and hence under these conditions, no lubri-
cation of the cutters is required. In accordance
with the invention, means are provided for pre-
venting the supply of lubricant by the lubricator
L when the plate stop | is locked out in its re-
tracted position. A lever 172 is pivotally secured
to the top of the lubricator reservoir 158 and
has a wedge-shaped inner end {13 which moves
under the lower end of the lubricator operating
lever 160 and so moves this lever to and locks
it in its outer position, out of range of the stroke
of the operating rod 162, when the outer end of
the lever 172 is moved to the left as shown in
Fig. 21. A rod 174 is connected by ball and
socket joints between the outer end of the lever
172 and a depending crank arm 175 fixed to the
rod {51. When the rod (51 and knob {52 are
in the “On” position as shown in Figs. 19 and 20,
the lever 160 Is free to move inward under its
spring bias within range of the stroke of the
operating rod 162, whereby the lever is oscillated
and lubricant is supplied to the cutters. When
the knob 152 and rod 18! are turned clockwise
to the “Off” position to lock out the plate stop
1, the outer end of the lever 172 is swung to the
left as shown in Figs. 19 and 21 and the lubrica-
tor operating lever (60 is moved to and locked
in its inoperative position. Thereafter, as long
as plates pass through the milling section M
without being milled, no lubricant is supplied to
the cutters.

After leaving the milling section M, the suc-
cessive plates P pass into the cooling and dry-
ing section C of the machine along the rollers
{80 and 180’ adjacent the opposite sides of this
section, and the successive plates are held in
this section by the stops 43 and 43’ adjacent
the lower or outlet end of the section (Figs. 1, 2,
5 and 6). The stops 43 and 43’ are respectively
carried on upwardly extending arms 181, {81’
of hollow sleeves (82, 182° which are slidably
and rotatably carried on fixed stub shafts 1883,
183’. Coiled compression springs, one of which
is shown at 186’ of Fig. 2, are interposed be-
tween the upper ends of the shafts 183, 183’
and sleeves 182, 182’ to permit resilient ylelding
movement of the stops carried by the sleeves to-
ward the outlet end of the machine and thereby
cushion the shock or impact caused by a plate
striking the stops 43, 43’. Cam rollers 184, (84’
are carried by depending arms 185, (85’ on the
sleeves 182, 182’. These rollers respectively en-
gage cams 187, 181’ fixed to the central main
shaft 23 at longitudinally spaced points thereon,

of the two cutter bars 24 and 24’

T 187 to the respective headers 1§9 )
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and oppositely disposed cam extentions 44 and
44’ are provided on these cams. The stops 43
and 43’ are biased toward their outward plate
stopping . positions, and the rollers 184 and (34’
are held in contact with their respective cams
187 and 187 by g compressed spring 188 sur-.
rounding rods 188, (89’ plvotally connected re-
spectively to arms (88, 190’ on the stop sleeves
182, 182’ (Figs. 2 and ). The rods 189 and 189’
are slidably retained in alignment by a sleeve
191 within the spring 188. With this arrange-
ment, the stops 43 and 43’ are retracted to re-
lease a plate P from the cooling and drying sec-
tlon C at the end of each cooling and drying
cycle, and are returned to stopping position im-
mediately after the plate has moved out of the
cooling section.

The cooling section contains a lower arch
shaped spray casting 192 having water conduct-
ing depressions 193 and 193’ in its outer surface.
Spray plates {98 and 194’ having openings (9§
therein respectively cover the water condueting
depressions 193 and 193’ of the casting .192
The openings 198 serve as nozzles to spray wa~
ter from the depressions 193 and 193’ outwardly
onto the under surface of the plate P (Figs. 7
and 16). Water is conducted into the depres-
sions (93 and 193’ of the casting 192 by pipes
198 and 196’ connected to a pipe 181 which in
turn is connected through a pipe 206 to a sole-
noid operated water supply valve 201 (Figs. 1,7
and 16). The spray plates 194 and 184’ have
Imperforate side extensions forming skirts 198
and {88’ that extend below the casting 192 and
terminate in the side troughs 199 and 199’ (Iigs,
1, 5,7 and 16). Drain pipes 200 and 200’ are
connected to the lower ends of these troughs and
led to a common transverse drain 20§ (Figs. 1
and 16). :

An under air pipe 202 extends along the top
of the casting 192 in 5 groove therein and is pro-
vided with openings which direct jets of air up-
wardly and outwardly on the under surface of
the plate, as shown in Figs. 7 and 16. An ex-
tension 208 of this pipe 202 is connected through
the pipe 204 to a solenoid operated air supply
valve 20§ (Fig. 1), :

An arch shaped outer water manifold 208 is
suitably supported on extensions 209, 209’ of the
main frame intermediate the ends of the cool-
ing and drying section, and extends close to and
above the path of & plate in this section. Up-
ber spray pipes 210 are connected to and extend
in opposite direction from the manifold 208
along the length of the cooling and drying sec-
tion and are provided with downwardly directed
openings 21{ through which water may be
sprayed on the outer surface of the plate P (Figs.
1,2and 7). A pipe 212 conducts water from the
Dipe 206 to the manifold 208 (Figs. 1 and 16).
As shown in Figs. 7 and 16, the frame 15 forms
troughs 213 and 213’ below and outside of the
frame extensions 209, 208’ in which some of the
cooling water may collect, and drain pipes 214,
214’ connect these respective troughs with the
drain pipes 200 and 200’, as shown in Figs, 1
and 16.

An outer arcuate air pipe 215 extends above
the plate path just below the lower ends of the
water spray pipes 210 at the outlet end of the
cooling and drying section and is supported by
suitable securement of-its opposite ends to the
frame extensions 208, 209’ (Figs. 1,2and 16). A
plurality of holes 218 extend through this pipe
218 in a direction radially inward and longitu-
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dinslly rearward of a plate P so that the air
jets passing through these holes strip water
from the plate and force the water back toward
the interior of the cooling and drying section
as the plate moves out of this section. In order
to insure that the air jets from these holes 216
are directed downward on both sides of the ar-
cuate outer plate surface, the air inlet pipe 217
is connected to the arcuate air pipe 215 at its
uppermost central point. The pipe 211 is con-
nected to the air supply pipe 204 (Fig. 1). An
arch shaped removable cover 218 is provided for
the cooling and drying section C, and handles
219 thereon facilitate its removal. ’

In accordance with the invention, the supply
of both cooling water and drying air to each
plate in the combined cooling and drying sec-
tion C is primarily governed by the movement of
a plate into this section, the successive supply of
first water and then air being controlléd by the
cyclic timing rotation of the main shaft of the
machine. With this arrangement, the supply of
water and air is initiated only if a plate is pres-
ent in the cooling and drying section.

The plate movement responsive means for pro-
viding this control is shown in Figs. 5 and 6 and
includes a pair of rollers 4T and &1° disposed at
opposite sides of the machine in the path of
. 'the opposite side edges of the plafes and adjacent

the lowermost of the plate carrying rollers 180,
180’. The rollers 47 and 41" are respectively
carried by arms 48 and 48’ pivotally connected
to the frame at 49, 49°. Operating rods 220 and
220’ are respectively pivotally connected to the
roller arms 48 and 48’ and pass through stuffing
glands 221, 22§’ in the troughs {99, {99’. The
lower ends of the rods 220, 220" are respectively
pivotally connected fo crank arms 222, 222’ fixed
to a transverse shaft 223 journaled at its end in
the machine frame. A counterweight 224 ad-
justably supported on a crank arm 225 fixed to
the shaft 223 normally biases the connected
mechanism so as to move a switch operating arm
225’, which is fixed to the shaft 223 o a position
to depress the plunger 226 of 2 switch 719 and se¢
open the contacts 227 of this switeh (Figs. 6 and
25). In this position, the roliers 47 and 41" are
lifted slightly above the path of the lower side
edges of g plate P supported by the conveying
rollers {80, 180’ of the cooling and drying sec-
tion, as shown in Fig. 6. When a plate moves
down into the cooling and drying section and its
leading end approaches the stops 43 and 43’, ifs
side edges strike and depress the rollers &1 and
. 41" and so turn the shaft 223 clockwise as viewed
in Fig. 6, permitting the plunger 22§ of the
switch 18 to move outward and close the contacts
227 of the switch. This switch closure supplies
current to successively energize the solenoids
which open the water and air valves 207 and 205
through control mechanism described below.
Referring to Fig. 23, the main central shaft
i1 of the machine is driven by a motor 228 car-
ried by a bracket 229 at the upper end of the
machine above the shaving section S. The motor
228 drives the shaft {i! through the gear train
230, the worm 231, worm wheel 232, worm 233
and the worm wheel 234 fixed to the shaft {{.
The upper end of the shaft (I carries 2 cam 84
which extends around substantially one-half the
circumference of the shaft and cooperates with
the operating lever 235 of g switch 85. The ar-
rangement is such that when the operating arm
235 is depressed by the cam 84, the movable con-
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tacts 237 thereof and completes an energizing cir-
cuit for the solenoid winding 238 of the water
valve 208, provided the switch 79 operated by a
plate in the cooling and drying section C has
been closed as described above. The energizing
circuit for the water valve solenoid 238 is read-
ily apparent from the wiring diagram (Fig. 25).
The cam 84 closes the switch 88 just after the
point in the cycle of operation at which the plate
stop | at the exit end of the milling section M
has been retracted to permit a plate to pass into
the cooling and drying section. Thus water is
supplied simultaneously to the upper and lower
surfaces of the plate in the cooling and drying
section for substantially one-half of the cycle of
machine operation, whereupon the cam 84 re-
leases the switch arm 235 and the movable con-
tact 236 of the switch 85 connects the stationary
contacts 239. This results in a de-energization
of the water valve solenoid 238 closing the water
valve 201, and the energization of the solenoid
240 which opens the air valve 205. Thereafter
for the remaining half of the cycle, compressed
air is delivered from the air valve to the above
described outlets in the cooling and drying sec-
tion with the result that the cooling water is
blown off of the inner and outer surfaces of the
plate. The energizing circuit for the air valve
solenoid 240 is clearly shown in Fig. 25. While
the air valve 205 is still open, and shortly before
the end of the cooling and drying cycle, the stops
43 and 43’ are retracted by the cam mechanism
on the shaft 23 which has been described above,
and the plate moves out of the cooling and dry-
ing section. Air jets from the arcuate outer air
pipe 215 play on the outer surface of the plate
as it moves, stripping water from the plate sur-
face and forcing the water back into the interior
of the cooling and drying section. Just before
the plate leaves the cooling and drying section,
the trailing ends of its side edges leave the rollers
47 and 4T’, and the switch 19 is thereby opened
de-energizing the solenoid 240 of the air valve
205 and thus cutting off the supply of air. This
completes the cooling and drying cycle which is
again initiated during the next revolution of the
main shaft after a short interval to permit an-
other plate to move info the cooling and drying
section C. :

As has been explained above, power from the
main central shaft {1 driven by the motor 228 is
employed to rock the gangs of cutters 25, 25’ out-
ward into milling engagement with the plates P,
whereas the cutters are rotated by power from
the motor 3f. To avoid such damage to the
machine parts and the plates as would result if
the cutters were moved against the plate sur-
faces when not rotating, the machine of the in-

. vention incorporates control means acting to de-
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energize the main shaft drive motor 228 if and
when rotation of the milling cutters is discon-
tinued for any reason. For this purpose, means
responsive fo the rotation of the milling cutter
drive motor 31 is employed to maintain the en- -
ergizing circuit for the main shaft motor 228
closed.

As shown in Figs. 17, 18 and 23, a control de-
vice 0 is suitably supported adjacent and driven
by the motor 3i. The device 8 has a central
shaft 245 carrying a gear 246 driven by a pinion
247 on the outer end of the shaft of the motor
31. The shaft 245 extends inside a closed hous-
ing 248 filled with oil or other suitable liquid,
and has a disc 249 fixed to its inner end. A

tact 236 of the switch engages the statlonary con~ 7 similar disc 250 is rotatably supported from a .
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bearing 251 in axial alignment with and closely
adjacent the disc 248. The free disc 250 carries

- & movable contact 252 cooperating with a fixed
contact 253 carried by the housing 243. A weight
254 biases the free disc 250 to turn in 8 direc-
.tion to separate the contacts 252 and 253 when
the motor 31 is not’ operating, a stop 255 being
provided to limit contact separating rotation of
the disc. 'When the motor 31 is operating, driv-
Ing torque is transmitted through the thin layer
of oil between the discs 248 and 250, and the
free disc 250 is turned in & direction to close the
contacts 252 and 253 and hold them closed so
long as the motor 31 continues to operate.

Referring to Fig. 26, the power for operating
the motors 228 and 31 is obtained from any suit-
able source represented by the wires AC and is
connected through a main switch 256 and the
wires 257, 258 and 259 to the fixed contacts
280, 261 and 262 of & magnetically operated con-
tactor R. A manuaily operable safety switch 263
located at the machine is connected between the
contactor R and two of the leads 264 and 265
connected in parallel to the two motors 228 and
3i. The remainder of the control circuits will
be apparent from the following description of
the operation.
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When the button designated “Start” is. de-

pressed, the closing solenoid 266 of the contactor
R is energized through a circuit including the
line wire 259, wires 267 and 268, movable con-
tact of the “Start” button, wire 269, movable
contact of the “Stop” button, wire 210, safety
switch 263, wire 271, solenoid 266 and wire 2712
to line wire 258. Energization of the solenoid
266 closes the movable contacts of the con-
tactor R, supplying energy from the line 251
to the motor lead 213 through the wire 274,
from the line 258 to the motor lead 264 through
the wire 275 and from the line 259 to the lead
265 through the wire 216. This energizes both
of the motors 228 and 31. Energization of the
cutter drive motor 31 causes its rotation and
fo closes the contacts 252 and 253 of the control
device 0. - Thereafter, when the operator releases
the “Start” button, the energizing circuit for
the contactor solenoid 266 is maintained through
the contacts 252 and 253 of the device 0, the wire

30

35

A4

45

267, the movable contact 217 of the contactor R

and the wires 278 and 219. If for any reason,
the cutter driving motor stops rotating, the con-
tact 252 of the device 0 is moved away from the
contact 253 thereof, the described holding cir-
cuit for the contactor solenoid 266 is broken and
the contactor R opens, de-energizing the main
shaft drive motor 228. Both of the motors 31
and 228 may be stopped by depressing the “Stop”
button and so breaking the described contactor
solenoid energizing circuit. In an emergency,
the two motors may be de-energized by opening
the manual safety switch 263.

The main central shaft made up of the inter-
connected aligned shafts Ii and 23 governs the
cyclic operation of all of the machine sections.
A cycle of operations is performed on a plate
in each of the several machine sections during
each revolution of the shaft. Thus while one
plate is being shaved in the shaving section S,
another plate has pockets milled therein in a
pocket milling. section M and a third plate is
cooled and dried in the cooling and drying sec-

tion C. The interval during which each plate .

remains in a given section is controlled by .the
stops 102, 1 and 43, 43’ at the outlet ends of the

sections, and as explained above, thése stops are”
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retracted to release one plate during each revo-
lution of the central shaft. The stop { may be
locked in retracted position to permit plates to
pass directly through the pocket milling section
and into the cooling and drying section C from
the shaving section S. By virtue of the described
control mechanism, the rotation of the main
central shaft governs the supply of water to cool
the plates for substantially half the cycle during
which they remain in the section C, and to cut
off the water supply and direct Jets of air to
strip the water from the plate during the re-
maining half of the operating cycle. Air supply
is continued during the movement of the plate
out of the cooling and drying section C so that
air from the upper arched air pipe 218 strips
water from the upper surface of the plate as it
moves out of the cooling and drying section.

We claim:

1. In 8 machine for milling pockets in stereo-
type plates, the combination of a support for a
semi-cylindrical plate, a cutter bar, means for
mounting said cutter bar to rock about and slide
along an axis parallel to the axis of a plate in
said support, a plurality of parallel cutter spindles
journaled in said cutter bar and exiending ra-
dially of said bar axis, a cutter fixed to each of
said spindles, means for simultaneously rotating
said spindles, and means for moving said cutter
bar longitudinally along its axis and for rocking
said cutter bar about said axis during its longi-
tudinal movement, whereby all of said cutters are
moved in unison into contact with and along the
interior surface of a plate on said support.

2. In a machine for milling pockets in the
interior surfaces of semi-cylindrical stereotype
plates, the combination with 8 plate supporting
arch of a plurality of rotary pocket milling cut-
ters disposed at points spaced longitudinally of
the inner surface of said arch adjacent one edge
thereof, means for simultaneously reciprocating
said cutters in unison longitudinally of said arch
and moving said cutters transversely of said arch,
and means for rotating the adjacent cutters in
opposite directions.

3. In a machine for milling pockets in stereo-
type plates, the combination with a support for
& semi-cylindrical plate, a pair of spaced parallel
elongated cutter bars extending parallel to the
axis of a plate on said support adjacent opposite
sides thereof, journals supporting said respective
cutter bars for rocking movement about and lon-
gitudinal movement along their longitudinal
axes, a plurality of rotary cutters carried on par-
allel spindles journaled in and extending radially
of the axis of each of said cutter bars, means for
reciprocating said cutter bars in unison along
their axes, cams adjacent said respective cutter
bars for rocking said bars about their axes as .
they reciprocate, whereby the cutters of said re-
spective bars are moved laterally into engagement
with the inner surfaces of a plate on said support,
and means for simultaneously rotating the spin-
dles of both of said cutter bars,

4. In a machine for milling pockets in stereo-
type plates, in combination with an arch and
means for lifting a semi-cylindrical Plate against
said arch, a drive shaft connected to operate said
plate lifting means, a pair of spaced elongated
parallel cutter bars extending parallel to the axis
of said arch adjacent opposite sides thereof, jour-
nals supporting said respective cutter bars for
rocking movement about and longitudinal move-

ment along their longitudinal axes, a plurality bf_

rotary cutters carried on parailél spindies jour-




2,631,647

naled in and extending radially of the axis of
each of said cutter bars, a cam driven by said
drive shaft for reciprocating said cutter bars in
unison in timed relation to the operation of said
plate lifting means, cams adjacent sald respec-
tive cutter bars for rocking said bars about their
axes as they reciprocate, whereby the cutters of
sald respective bars are moved in unison into
engagement with opposite inner surfaces of a
plate on said arch while the cutter bars are re-
ciprocated, and means for simultaneously rotat-

ing all of the cutters of both of sald cutter bars.

5. In a machine of the character described, in
combination, an arch for supporting a semi-cylin-
drical stereotype plate, a pair of spaced parallel
elongated cutter bars disposed adjacent opposite
sides of said arch parallel to its inner surface and
adjacent its opposite side edges, a gang of milling
cutters supported on each of said cutter bars,
each gang comprising a plurality of rotary cutters
carried on parallel aligned spindles extending up-
ward from the cutter bar substantially radially
of its longitudinal axis, means for simultaneously
rotating all of said cutters, means for recipro-
cating said cutter bars along and rocking them
about their longitudinal axes whereby said gangs
of cutters are moved in unison into and longi-
tudinally of the inner surfaces of a plate in said
arch, and a hood secured to each of said cutter
bars and extending upwardly therefrom between
the cutters thereon and the cutters of the oppo-
site cutter bar.

6. In a machine of the character described, in
combination, an arch for supporfing a semi-
cylindrical stereotype plate, & pair of spaced
parallel elongated cufter bars disposed adjacent
opposite sides of said arch parallel to its inner
surface and adjacent its opposite side edges, &
gang' of milling cutters supported on each of
said cutter bars, each gang comprising a plu-
rality of rotary cutters carried on parallel aligned
spindles extending upward from the cutter bar
substantially radially of its longitudinal axis,
means for simultaneously rotating the adjacent
cutters of each of said gangs in opposite direc-
tions, means for reciprocating said cutter bars
along and rocking them about their longitudinal
axes whereby said gangs of cutters are moved into
and longitudinally of the inner surfaces of a
plate in said arch, and a hood secured to each
of said cutter bars and extending upwardly
therefrom hbetween the cufters thereon and the
cutters of the opposite cutter bar.

7. In a machine of the character described, in
combination, an arch for supporting a semi-
cylindrical stereotype plate, & pair of spaced
parallel elongated cutter bars disposed adjacent
opposite sides of said arch paraliel to its inner
surface and adjacent its opposite side edges, a
gang of milling cutters supported on each of
said cutter bars, each gang comprising g plurality
of rotary cutters carried on parallel aligned
spindles extending upward from the cutter bar
substantially radially of its longitudinal axis,
mesans for simultaneously rotating all of said
cutters, means for reciprocating said cutter bars
along and racking them about their axes whereby
- said gangs of cutters are moved into and longi-
tudinally of the inner surface of a plate in said
arch, a hood secured to each of said cutter bars
and extending upwardly therefrom inside the
cutters thereon and over the tops of the cutters,
& lubricant supply device, means carried by each
of Baid hoods over said cutters for dropping
Iubricant on sald cutters, and fiexible ducts con-
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nected between said hood carried means and said
lubricant supply device.

8. In a machine of the character described, in
combinstion with an arch for supporting a semi-
cylindrical stereotype plate, means for lifting a
plate into said arch, drive means for intermit-
tently operating sald plate lifting means, at least
one elongated cutter bar disposed inside and
adjacent one side edge of said arch, at least one
rotary milling cutter supported on said cutter
bar on a spindle extending upward from said
cutter bar, means for rotating said cutter, means
for rocking said cutter bar to move said cutter
into the inner surface of a plate in said arch,
a lubricant supply device, means for conducting
lubricant from said device to and dropping it
on said cutter, and means operated by said plate
lifting device for intermittently operating sald
lubricant supply device.

9. In g machine of the character described, in
combination with an inclined arch for support-
ing a semi-cylindrical stereotype plate, plate sup-
porting means adjacent opposite sides of sald
arch for permitting a plate to move by gravity
longitudinally beneath said arch, a plate stop
adjacent the lower end of said arch and movable
between an extended position for arresting move-
ment of a plate beneath said arch and a retracted
position for permitting a plate to move out from
under sald arch, plate lifting means for lifting
a plate into said arch, intermittently operated
drive means for successively moving said plate
stop to its extended position and then operating
said plate lifting means, and means for prevent-
ing movement of said plate stop to its extended
position by said drive means whereby a plate
may move through and out of sald arch with-
out being lifted by said plate lifting means.

10. In a machine of the character described,
in combination with an inclined arch for sup-
porting a semi-cylindrical stereotype plate, plate
supporting means adjacent opposite sides of said
arch for permitting a plate to move by gravity
longitudinally beneath said arch, & plate stop
adjacent the lower end of said arch and movable
between an extended position for arresting move-
ment of a plate beneath said arch and g retracted
position for permitting a plate to move out from
under said arch, at least one rotary pocket milling
cutter within said arch movable lateraily thereof
into milling engagement with a plate in said
arch, drive means for successively moving said
plate stop to its extended position and then mov-
ing said cutter into contact with a stopped plate,
and means for preventing mqvement of said plate
stop to its extended position by said drive means
whereby a plate may move through and out of
said arch before said cutter is moved into engage-
ment with sald plate. :

11. In a machine of the character described,
in combination with an inclined arch for sup-
porting a semi-cylindrical stereotype plate, plate
supporting means adjacent opposite sides of said
arch for permitting a plate to move by gravity
longitudinally beneath said arch, a plate stop
adjacent the lower end of said arch and movable
between an extended position for arresting move-
ment of a plate beneath said arch and a retract-
ed position for permitting a plate to move out
from under said arch, at least one rotary pocket
milling cutter within said arch movable later-

. ally thereof into milling engagement with a plate

(]

therein, drive means for successively moving said
plate stop to its extended position, then moving
said cutter into and out of milling engagement



2,531,847

17
with a stopped plate and then moving said plate
stop to its retracted position, and means for hold-
ing said plate stop in its retracted position where-
by a plate may move through and out of said
arch before said cutter is moved into engage-
ment with said plate.

12. In a machine of the character described,
in combination with an inclined arch for sup-
porting a semi-cylindrical stereotype plate, plate
supporting means adjacent opposite sides of said
arch for permitting a plate to move by gravity
longitudinally beneath said arch, a plate stop
adjacent the lower end of said arch and movable
between an extended position for arresting move-
ment of a plate beneath said arch and a re-
tracted position for permitting a plate to move
out from under said arch, at least one rotary
pocket milling cutter within said arch movable
laterally thereof into milling engagement with a
plate therein, drive means for successively mov-
ing said plate stop to its extended position, then
moving said cutter into and out of milling en-
gagement with a stopped plate and then moving
said plate stop to its retracted position, a lubri-
cant supply device acting when operated to sup-
ply lubricant to said cutter, means for operat-
ing sald lubricant supply device, and means for
simultaneously holding said plate stop in its re-
tracted position and stopping the operation of
said lubricant supply device whereby a plate may
be permitted to move through and out of said
arch without engagement by said cutter.

13. In a machine of the character described, in
combination with an inclined arch for supporting

& semi-cylindrical stereotype plate, plate sup- :

porting means adjacent opposite sides of said
arch for permitting a plate to move by gravity
longitudinally beneath said arch, a plate stop
adjacent the lower end of said arch and mov-
able between an extended position for arresting

movement of a plate beneath said arch and a -

retracted position for permitting a plate to move
out from under said arch, at least one rotary
pocket milling cutter within said arch movable
laterally thereof into milling engagement with a
plate therein, drive means for successively mov-
ing said plate stop to its extended position, then
moving said cutter into and out of milling en-
gagement with a stopped plate and then moving
said plate stop to its retracted position, a lubri-
cant supply device acting when operated to sup-
ply a lubricant to said cutter, means for oper-
ating sald supply device, means for holding said
plate stop in its retracted position against move-

ment by said drive means, means for stopping -

the operation of said lubricant supply device and
manually -operable means for simultaneously
actuating said plate stop holding means and said
lubricant supply device stopping means.

14. In a machine of the character described, in
combination, a cutter bar, a plurality of parallel
spindles journaled in and extending from said
cutter bar, driving means for rotating said spin-
dles, rotary milling cutters fixed to sald spindles,
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and skirts on said spindles between said cutters
and said cutter bar having radially extending ribs
thereon for propelling chips from said cutters
outward from said cutter bar.

15. In a machine of the character described,
the combination of a support for a semi-cylin-
drical stereotype rlate, of a gang of rotary pocket
milling cutters disposed along the inner surface
of a plate on said support adjacent one side edge
thereof, means for rotating adjacent pairs of cut-
ters of said gang in opposite directions and a
skirt having radially extending ribs thereon dis-
posed beneath and connected to rotate with each
of said cutters for propelling chips from said cut-
ters outwardly from the plate.

16. In a machine of the character described,
the combination with an arch for supporting a
semi-cylindrical stereotype plate, of a pair of
gangs of pocket milling cutters disposed respec-
tively along opposite sidcs of said arch adjacent
opposite edges thereof for engagement with the
inner surfaces of a plate in said arch, a skirt
having radially extending ribs thereon disposed
beneath and connected to rotate with each of
sald cutters for propelling chips from said cut-
ters, and a hood extending over each of said
gangs of cutters and along the inner sides of
said cutters for directing chips from said cut-
ters and said skirts downwardly away from said
arch.

17. In a machine of the character described,
the combination with an arch for supporting a
semi-cylindrical stereotype plate, of a pair of
gangs of pocket milling cutters disposed respec-
tively along opposite sides of said arch adjacent
opposite edges thereof for engagement with the
inner surfaces of a plate in said arch, a skirt
having radially extending ribs thereon disposed
beneath and connected to rotate with each of
said cutters for propelling chips from said cut-
ters, a hood extending over each of said gangs
of cutters and along the inner sides of said cut-
ters for directing chips from said cutters and
said skirts downwardly away from said arch, and
means for rotating the adjacent cutters of each
of said gangs in opposite directions.
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