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STEREOTXPE FINISHING JMACHINE

Cultls -8. -Crafts, - Oak Park, and Dhnstopher
‘Verne Kriell, Glenn:Ellyn, 111, ;assignorsto-The
(Goss | Prmtmg Press: Company, Chmago, I; a

corporatlon of Illmoxs

Apphcatnon November 16 1945, Serial’ No. 629 123

13 Clalms
1

“The present mventron relates to 2 novel end
t1cu1ar1y to ‘an 1mproved machme for accurately
ﬁmshmg the mterror of semi-~ cyhndrlcal stereo-
types such as are conventlona,lly used for news— 5
paper presses.

ObJects and advantages of the- 1nvent10n will
be set- forth*in part heremafter and ‘in part w111
be- obvrous herefrom, or may be learned by prac-
tice ‘with the 1nvent10n ‘the same- being reahzed
and attained by means of ‘the" 1nstrumentaht1es
and combmatlons pomted out -in the_ ppen led
clalms

“The: invention consists-in the novel parts, con~
structrons arrange*nents combmatlons and Jm-
provements hereln shown and descnbed

“The accompanymg drawmgs referred to here-
in and const1tut1ncr a part hereof 111ust1ate one
embodlment of the mventron and together w1th
the descrlptlon serve to explam the pr1nc1ples
of ‘the 1nvent10n :

Of the drawmgs

Flgure 1 lS a s1de elevatlon with certain pqrts
broken a,way and other” parts shoovn in se
of a typical and illustrative embod1ment 0 ,_the
present invention;

~Figure 2-is-an end elevation of the plate finish-
1ng machme shown in F’lgure 1;

Flgure s a detall view of Jthe upper portmn
of “Figure 2, with “eertain’ parts ormtted “ 80

10

15

20

25

-Figure- 4is a secti 4_n along the broken hne 44

plate as 1t 1s moved mto the supportm{, arch \_r
finishing; 35
“Figure-6-is an end view of the rotary bormg
and slot-milling means- forming a
preferred-form of the present invention:
Figure 7 is a side -elevation, with certam _Dbarts

bemg shown m sect1on and a otary bor'

shown in Flgure ’7
“Figure -9 Is a- sectlon -along the hne 9—a9 of
Figure 8, - TEm el e
“Figure 10 is a detailed-view, partly in: sectlon
and with other parts broken away of th

45

ure 6

Flgure 11 1s & top- elevatlon of the m1111ng cut-
ter,

-Figure <12 -is -a -vertical -section -of the m1}11ng
cutter housmg and dr1ve ’

‘Pigure 13 is - sectmnal view taken on- the 11ne
l3———t3 of Flgure 12;
CPighre: 14187 9> sectional v1ew taken on~the lme
{4-=14 ‘of Figure :15: "

55

(CL: 9

. edge supportmg ‘fieans upwardly ‘while: mov' g‘

5)
i 2
Flgure 15 -is -a -seetional -view .of..a sﬁmshed
stereotype as produced by the. ﬁmshmg machine
of ‘the- present 1nvent1on taken on the 11ne I 5—!5
o‘f- il u?re‘14f;‘

F1gure 16 s .a fragmentary sectlonal v1ew.
showmg ‘the section (616 of Figure ‘17; " .

“Figure 17 -is'a developed v1ew of :the.interior
surface -of the- plate prior 40" the- plate bemg
worked on by the finishing -machine] and "

Flgure 18 s a séctional view staken”on ithe dine
1818 ‘of Figure 17 -and showing the:stereotype
plate as it 1s recelved by the plate.ﬁmshmg ma-
chlne -

“The present-invention has -for-its obJect the’
provision ‘of a novel and lmproved boring “head
for finishing £he interior sirface of 4 stéreotyibe
plate:so 3 that-it- may bé aceurately positioned ot
a prmtlng ¢¥linder” Certain add1t10na1 features.
of‘thé plate finishing machiiie’of whichithe pres<
ent invention forms a part aredescribed thérein
and claimed-in the co- pendmg apphcatmn -Serial
No. 629 ;322; filed Nov. 16,1945, of :C. Verne Knsll-
andin " the’ copendmg epplication: Serial: No.'
68; 326 filed December 80,1948, 01 Curtis S.:.Crafts
and Chrlstopher Verne: Knell the datter- apphca-“
tion being - ‘2 division of ‘the present apphcatmn

~Indceordarice ‘with the: ‘present -invention, ghe .
stereotype plate ﬁmshmd machme mcludes R

external dlmenslons of the stereotyp i
has been mounted on the plate c‘hnder' :

arch ‘or" f
gagement‘
of: the stereotype parallel to the axis" ol :the
arch and’ for -Hioving-one or ‘both: of the: plate

ofie or both of ‘them towardsand then away: .
the other, thereby compressing :the ‘plate didm='
etrally “as it +i$ “rgised ‘into’ comtact with' the:
arch to seat- 4t ﬁrmly therem, the movement of
the" supportmg ‘means ‘away from “éach-other
being - accomphshed at the” ‘end - of thex seatmg
operation” Whereby scarrmg -of -the plate .onithe
arch is ‘avoided ‘ahdthé ‘plate supportmg mer=
bers ‘are-Femoved from the path :6f the:finishs
ing tool wlnch awill: accurately ‘surface ‘the -in=
terior - of “the plate. - »further feature . of the
seating- movement is: that ‘one:side ‘'edgé ds seatéd
first. and -contact of the: plate swith-.the aiéh
flows ‘up from this side edgé and down to the
other e€dge.” The arch preferably: has open ends
whereby the -plate may be-positioned, therem
and rémoved:therefrom-by axial movement.
The .plate. seating means preferably. comprises/
a lever means’ opérated by:rotatable cams which.

. have-a comnion, actuatmg means; the lever:means
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being provided at each side of the arch and in-
cluding vertically slidable blocks on which the
levers are pivotally mounted so that the levers
may be horizontally swung as they and the blocks
are vertically moved. -One of the levers is pref-
erably resiliently connected to its plate support-
ing means whereby the final seating of the plate
is accomplished by a yielding action to. accom=-
modate minor dimensional variations in the plate.

Means are provided for finishing the interior

of the.plate and preferably comprise an axially.

movable cutter head or boring tool which is moved
through the arch by means of a power driven

2,604,017
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screw, cam controlled milling cutters also being -

provided for cutting the plate hook recesses in
the interior of the plate adjacent to ifs straight
edges, as the interior of the plate is surfaced.
These recesses are preferably spaced apart axially
of the plate and are accurately located with re-
spect to the plate hooks on the plate cylinder.
Mounted on the boring head carriage and to
either side axially of the cutter bits thereof is
o substantially semi-cylindrical plate carrying
parti-spherical rollers radially and resiliently
actuated into rolling engagement with. longitu-
dinal ribs formed on the interior surface of the
stereo, in order that the parti-cylindrical surfaces
generated on said ribs by the cutters shall be as
perfect as possible.

The finished plate is preferably removed from .

the arch or form in the same direction as it was
inserted and a support or saddle is provided just
behind the axially movable cutter head so that,
on release of the plate from the arch, the plate
is lowered onto the support and is moved out of
the arch as the cutter head is screw returned to
its original posmon .
Referring now in detail to the accompanymg
drawings which ‘illustrate a typical, illustrative
and preferred embodiment of the present inven-
tion, there is provided an arch 20 or supporting
member having a semi-cylindrical interior face
of -a diameter and length corresponding to the
desired printing surface of the stereotype plate,
and of sufficient strength so that it does not yield
appreciably as the plate is firmly pressed into it
and interiorly surfaced: Arch 20 comprises a
heavily ribbed member which is bolted to the
upper portions of the main frame 22, and is pref-
erably located substantially midway between the
longitudinal ends of the main frame, thereby
providinig a plate receiving portion at one end
of the frame, and a plate delivering portion at the
other end of the frame onto which the finished
plate is delivered. In actual practice, said arch
generally has a diameter of from sixteen to
“twenty inches and an axial length of from fif-
teen to twenty inches, the interior surface of the
arch corresponding accurately to the printing
surface of the stereotypes to be finished therein.
- At the receiving end A of the plate finishing
machine, at the left as shown in Figure 1 are
provided a pair. of spaced plate edge receiving
surfaces 24 which may receive and support the
two straight, diametrally opposed edges: of the
stereotype 28 to be- interiorly finished, axially
alined with the longitudinal axis of the machine.
. Means are provided at the plate finishing por-
tion B of the machine, intermediate its longitu-
dinal ends for supporting the plate, which sup-
ports 25, 26 are normally alined axially and
laterally with the surfaces 24 and the plate may
be slid from one to the other while the supports
25, 26 are in their normal or lowest position.
Plate receiving surfaces 24 are fixed to the frame
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of the machine while surfaces 25, 26 are mount-
ed for compound vertical and horizontal move-
ment thereon independently of each other as
more fully hereinafter deseribed. :

Plate supporting surfaces 24, 25 and 2§ are
preferably all in a single horizontal plane paral-
lel to the diametral edges of the semi-cylindrical
interior surface of the arch 20, so that the arch is
uniformly spaced from the upper surface of the
plate 28 at both sides thereof. The arch there-
fore constitutes the reference surface for the op-
erations to be performed on the plate.

The supports 25, 2§ are carried on plate rails
27, 28 slidable in lateral channels 28 formed in
blocks 38, 3f which are slidable in vertical guide-
ways 32 mounted on the main frame 22. Plate
rails 217, 28 have depending portions with finished
surfaces 33 engaging flats formed on the main
frame 22. A threaded tie rod 34 ties block 34
to block 385 similarly slidable in guideway 32,
whereby the distance vetween blocks 3f and 35
may be varied to accommodate stereoplates 23
of varying diameters. Block 38 is resiliently and
adjustably connected to block 36 slidable in guide-
way 22 by means of threaded plunger 27 extend-
ing through both blocks and surrounded by coil
spring 38 located in a stepped bore in block 38
and bearing upward against the latter and down-"
ward against nuts threaded on ‘plunger 21.

PFour cams 39 each comprise fwo cam tracks
490, 41. The tracks 48, seen in front elevation in
Tigure 3, act through rollers 42 journalled in
blocks 35, 25, to raise the blocks upon revolution
of the cams 89 from the illustrated . position.
Links 43 journalled in blocks 88, 81 carry fulcrum
journals 44 of levers 45. - Cam rollers 46 in tracks
41 shown in broken lines in Figure 3, upon the
above-mentioned revolution of cams 39, oscillate
with & horizontal directional component, the
oscillation being transmitied over levers 45 to
plate rails 27, 28 to which the levers are pivotally
connected at 47, causing. lateral travel of.rails
27, 28 in channels 29. _

For simultanecusly and egually operating the
cams 29, a pair usually being provided at
each end of the plate 23, the cams are mount-
ed on shafts 58 which are parallel and suitably
journalled above the arch 29 and intergeared.
As embodied, each shaft 50 has a gear 51 mesh-
ing with.a mitre gear 52 on transverse shaft 53
journalled in the frame and provided with an
operating lever 54 releasably coupled to the shaft
53 by means of set screw 53, so that a manual
movement of the lever 54 can move cams 39 from
their lowermost position to their uppermost posi-
tion.

The two cams 38 connected to klocks 3{ and 35
are designed to raise these blocks slightly ahead
of blocks 38, 86, so that as the blocks 21, 35, carry-
ing support 25 with them, reach the upper limit
of their travel, blocks 38, 35 and support 25 have
not yet reached their upper limit, all as clearly
shown in Figures 3 and 5. These figures also
show that the supports 25, 26, actuated by the
above-described mechanism, have a- compound
motion which is upward and inward without
tipping, which is effective to compress plate 23
diametrally as it seats in arch 20 and thereby
prevent any wiping action between plate and arch

-which would damage the printing surface of the

plate. Subsequent to the full line position illus-
trated in Figure 5, support 25 is retracted laterally
outward somewhat, which is effective to increase
and -equalize - the diametrally outward. seating
pressure of the right edge of the plate in the arch
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‘Conteniporaiiesusly with the lateral retraétion-of
support 25, support 26 completes :its ‘upward
travel and is laterally retracted. - ‘Completion .of
‘the upward travel of support 26-causes leftward-
‘ly successive peripheral -portions -of plate -23 to
-seat'in-the-areh, the contact progressing upward
“from the right side of ‘Figure 5 to the top of the
‘arch and-thence downward to the left edge which
rests on support 26. It is notable that support 25
is positively actuated in its movement, while sup-
port 26 is resiliently actuated in-its movement-by
‘mechanism which - is -similar "to -thé -actuating
‘mechanism of support 2§ except for the-addition
-0f spring 38, which -is effective through- support
-26-to press-plate 23 upward and cause the:latter
‘to 'exert circumferentially transmitted pressure
“against the positively actuated support -25. - The
-right edge of plate 23 may be finished in register
with its ‘printing -surface for color work or ‘the
‘like,-and the above seating and clamping mecha-
‘nism permits the entire plate to be seated in‘reg-
‘ister with the registered right edge, so that the
“finishing ‘of the interior and the forming thereéin
‘of plate hook recesses for tension lockup of the
‘plate on the printing cylinder may-be done with
unprecedented exactness of -register,
‘quently the right<hand edge of the plate:may be
‘réferred to as the registering-edge and the left-
“hand side as the tensioning edge. :

“While the plate is firmly secured in-its posi-

tion seated in the arch 20 it may be interiorly
“finished to conform accurately to the cylindrical
.surface of the plate cylinder of the printing
press. on ‘which it will eventually be secured and

printed. . For this purpose, means axially mov- :3:

"able of the plate are provided for boring or
‘otherwise finishing the interior cylindrical sur-
face of the plate, and due to the firm support
‘of the plate this finishing may be much more
.accurate than usudl; thereby resulting in ‘a
printing plate which will produce impressions
of higher quality than usual. .

To earry out this interior finishing of the
_plates, means aré .préferably provided for ac-
curately boring the interior of the plate, such
“mesans moving axially of the plate-as-the boring
tool is rapidly revolved.

Figures ‘16 to 18 -show various views of ‘the
“plate as it is-placed on the ‘fAnishing machine,
‘while Figures 14 and -15 show.schematic views
“of the plate, asfinished.

" The finished plate shown in Pigures 14 and
-15 ¢omprises -a:semi-cylindrical member 60 hav-
'ing a printing surface 61 and an interior :sur-

face 62 to be seated on and éclosely .conform to -5:

:the ‘outer -surface -of -a plate cylinder and when
“so ‘seated to .provide :a printing :member of-a
-predetermined:size. and ‘having -an ‘accurate cy-
“Hndrical surface so 'that the impression thereof
~will:be- of ‘high .quality.

‘Plate ‘60" is provided with internal: recesses 63
‘hetween ‘ribs 64, to lighten the 'plate, these ribs
-and recesses being:shown more in detail:in _the
‘developed ‘view, Figure: 17. ‘Plate 60 .is :also
“formed “with-straight edges '65-of less ‘thickness
‘4han -the ‘main ‘hody -of ‘the plate. - Recesses 83
‘are‘formed over ‘the entire inner sufface, except
-4t -the ~edges, -although ‘shown ‘only :over::a: por-
“tion of thesurface in'Figure 17. .

" Pigures 14 and 15 show the- plate as:it-
“jshed by the machine illustrated (except-that the
.ribbing is omitted for clarity). ~The interior sur-
“tace.of the plate 69-has been surfaced §oi‘that- all
6 the Fibs lie“in a uniform-cylindrieal surface

Conse~ -

is fin--

10

20

lel series:of slots 66 closely:adjacént the siraight
gdges 65 each slot having 4 flat side 67 inclined
towards the straight edge, the other longitudinal
‘side :88 -of “the :slot being sparti-cylindrieal iand
terminating in rounded.ends:$9.. o ST
The means for interiorly. finishing :the :stereo-
‘type ecomprise an:axially movable rotary:surfac-
ing means; preferably :a boring tool or cutterfor
surfacing the pldafe .and axially :movable :con-
trolled:milling means for forming the longitudinal
series:0f-spaced:slots, :both means.acting :on the
same:axial :‘movement .of the finishing :means.
The finishing ‘means :also :include ‘means for
radially:pressing the:plate-agiinst-the arch:im-
‘mediately in-advanece and :torthe rear of:the:cut-
ter ‘means -t0" insure Jaccurate -finishing of the
plate.’ While .many different forms of :such
‘means may :be‘employed, we preferably: provide
the means illustrated .and:the frame 22 :formed
‘with slideways 10 parallel to:each other-and:hori-

- zontally spaced running the greater:part .of the

25
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arid the-inner surface is formed ‘with two'paral- 75

length:of the machine on:which the cutter.means
-are-mounted -for movement axially :of the plate
23.: 'The cutter or boring means are:carried.by
g slidable frame 12 having.guides 13 which coop-
erate -with the slideways 710. . : :

-Slidable frame 12 -carries a heavy shaft ‘15

‘Journalled “therein -and at one end-is .provided
with-a'boring head:16 driven thereby and having
a 'plurality of -boring 'bits 1T extending: radially
therefrom amd .adjustable to bore the plate:ac-
-curately -to :the proper diameter,: the  shaft 15
being-accurately - held in alinement with:the :axis
of the arch 29. For.accurately holding the:plate
‘during the finishing: and to-exert pressure in ad-
-dition ‘to ‘that. exerted by the supporting means
25,726, :axially in advance and just:behind:the
‘boring tool; the frame12'is.formed with two sub-:
‘stantially semi-cylindrical: plates:80; 806A respec--
‘tively somewhat smaller than the interior:of the
‘plate 23, one at either side of-the:boring -head
16, each plate carrying a .plurality of -parti-
‘spherical rollers 81, spaced to contact with axial-
ly ‘exteénding :ribs 64 on the-stereotype, :each .of
-said rollers ‘being yieldably mounted by ‘heavy
-Springs 82 engaging pillow: blocks: 82A for radial
‘movement relative toshaft 15 so that any irregu-
larity in thesurface:of ‘the plate-23 is smoothed
out ‘while “the plate- is finished. Plate -80A -is
‘formed integral:with :frame 12:and carries-con-
‘eéntrically -anti-friction bearing ‘15A of shaft 15,
while:plate -80° is - removably mounted -on. frame
‘12"as"by-cap screws-80B. :

- “The boring head:is preferably driven at high
‘speed -so-that a fine finish is obtained on the in-
terior of the plate. :For this purpose, motor:90
is mounted :at one side of frame 22 and drives
‘longitudinal ‘shaft ‘81 by belt 82 and suitable
-pulleys. ‘Means are provided for driving shaft
“15 from:shaft 91, regardless of the-axial position
:0f'boring head 16. Shaft 91 is formed to receive
sand drive - slidably :keyed or splined pulley 93
“which is slidable on-shaft 8! and is moved axially
-by bracket 94 depending from frame 12 and mov-
able therewith, “Pulley 93 by belt 85’ drives pul-
‘ley-85 on shaft 86 which carries. pinion 917, jour-
‘nalled in‘frame 12, and meshing with gear 88 fast
‘to:shaft T5:and enclosed in housing :89.

“Frame 12 is-axially movable:and may be motor
driven. -Motor 100 mounted on frame 22 is belt-
-ed-to-pulley 161: carried by screw.shaft 102 jour-
*nglled :in *the frame .22 .and .in -cooperating
sthreaded .engagement -with a threaded sleeve
<104 *on frame :12 :s0 that rotation of- shaft .162
«axially-moves the frame -12-and.its boring head
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16 and pressutré rollers 81. Motor 08 is re-
versible and may drive the frame 72 in either
axial direction. : Co

Limit switches 165 and (38 are provided in the
motor circuit to prevent excessive axial move-
ment of the boring head. :

. The milling cutters for milling the plate hook
receiving slots in - the interior surface  of. the
plate 23 may be driven from the same motor 99
as the boring tool.. ‘Gear 98 drives pinions {08
on parallel. shafts {09 which are mounted for
rotation in ahd axial movement with frame 72.
At its other end each shaft has a bevel gear 110
meshing with' a ‘bevel gear (il on the milling
cutter shaft {12 which is driven thereby to drive
the milling cutters 143, while shaft 112 may os-
cillate. about. shaft 169 as the milling cutters
{13 and chamfer milling cutters {{3A: on:the
same shaft and just below them are moved into

and out of cutting contact with the plate sur- 2

face as the slots €56 are formed.

Shaft 112 is mounted by bearings {14 in a tool
mount or housing {15 which has sleeve-like ‘ends
118 concentric with shaft 102 and is mounted
for oscillation by means of bearings- (17, (I8

seated in frame 12, while shaft {09 is rotatably:

mounted within one of the sleeves {i§ by bear-
ings 119, Thus milling cutters 13 may be rap-
idly rotated frcm motor. 89 and .may also be
moved revolubly about shaft 188. In the full
line position of ‘Figure 6, the milling cutters {i3
are rotating idly while in the dotfed line posi-
tion ‘they are in. cutting engagement with the
" plate 23 to form the slots 66 therein. It will be
noted that the shafts 109 are arranged general-

1y below the associated plate edge. : More Spe-.

cifically, they are located below the plate edge
hut spaced inwardly toward the. axis of the
plate. As a result of such arrangement the
pockets milled by the milling cutters may. be
caused to be undercut as shown, insuring more
positive plate lockup.. -

To control the length of the
“in the plate 23, meang are provided for rocking
each of the milling cutters {3 towards and from
the plate as the cutters are moved axially of
the plate. The cutters 13 are mounted for
‘rocking motion by means of the sleeves i{§ to
provide a collar type of coupling between the
‘housing and frame.. The housing fi5 is pro-
vided with a depending -arm 20 pivotally con-
nectéd to a slide {21 carrying a cam follower
which is guided and controlled by stationary cam
{24 fast to frame 22. Follower §22 is a roller
mounted on a slide {21 which is connected to
clevis 125 by screw rod 126, clevis (25 being
pivoted to arm (28 by pivot pin {27. )

Figure 10 shows the cam 124 having a slot
forming track 128 and a return track {31 adapted
to control follower roller 122 and thersby the
rocking of the milling cutter {13. In'its cutting
the cutter frame 72 moves forward (downwards
of the sheet in Fig. 19), follower 122 is moved
laterally to form, for example, four slots €5 of
the required depth and at the desired longitudi-
nal points along the axial length of the plate
93. On reaching the end of the plate, follower
{22 displaces switch 132 and enters the end of
the cam track, switch 132 being then spring
‘restored to the position shown. On reverse axial
movement of the cutting and boring means, fol-
lower 122 travels in return track 13} until fol-
lower reaches star switch {33 which is rotated as
the follower 122 enters the common cam track
185, switch 183 being held against retrograde

slots 68 formed

10
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movenient by means of the detent spring (88, §6
that follower 122 always enters-track 130 rather
than the return track {3f. -
. The pitch of lead screw 82 and the cut and
speed . of cutter bits 17 are so related that on
one pass of the boring tool the interior of the
plate-is accurately finished, and simultaneously
all-of the plate hook recesses §6 are formed in
the plate. Thereafter the boring tool and mill-
ing. cufters may be idly withdrawn in .the op-
posite axial direction. v

When the interior of the plate has been fully
finished, lever 54 may be returned to its original
position dropping the plate to the lowermost
position shown .in Figure 5 so that it is free to
be removed from the arch and the finishing ma-
chine. Means are preferably provided for auto-

" matically removing the plate from the arch on
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the - return movement of the cutters, thereby

making use of the otherwise idle axial move-

ment thereof. To this end, frame 72 carries an
arcuate saddle (46, preferably mounted on the
gear -housing 99 and shaped to fit the interior
of the finished plate and at such a height that

i, rather than the supporting ledges 25, 26 will

support the plate as the cams 33 return the
ledges to their normal inoperative position. - The
finished plate is.thus. deposited on the arcuate
saddle 140 and when the axially movable frame
72 is returned to its original position the.plate
is carried with it to its unloading position C.

Suitable conventional switches are provided
for: - . : ’

. Starting, stopping and reversing motor 109
driving the lead screw to cause the forward and
reverse travel of the axially movable frams 72,

Starting ‘and stopping the motor 98 for the
boring and milling cutters. ' Coo T
Energizing signal devices such as signal lights
for indicating that the plate is securely held for

finishing, has been finished and that the finishing

operation has been complefed and the machine
is ready to receive another plate.
By ‘vroperly driving the various parts of the

. ‘machine it is possible to finish stereotype plates
v at-a rate well in excess of two plates per minute,

depending on the skill of the operator.

The invention in its broader aspects is not
limited to the- specific mechanisms shown and
deseribed but departures may be made therefrom
within the scope of the accompanying claims
withot departing from the principles of the in-
vention and without sacrificing its chief advan-
tages.

What is claimed is:

1. In a machine for finishing tension: lockup
plates, the combination comprising a support for

" plate, said support providing a reference sur-

face together with means for clamping said plate
with & surface of the plate positioned with re-
spect to. said reference surface, means for miliing
axially spaced pockets in the interior surface of
said plate adjacent. the -straight edges-thereof,
said milling means including a frame mounted
for movement parallel to the axis of said. sup-

‘port, a driven shaft revolubly mounted in.said
‘frame parallel to the axis of said support, a mill-
-ing cutter and shaft-mounted perpendicularly. to

said driven shaft and having a right angle driving
connection therewith, a cam track mounted on

-said machine and having a portion thereof in

fixed parallel relation to the axis of said sup-
port, and means for coupling said cutter shaft
to said cam track for rocking of the cutter bodily

-about the driven shaft and infto milling engage-



2,604,017

ment: with: the: plate: upon. aXlal movement of
said-frame..

2::In a machine: for finishing: tension lockup,
plates; the:combination:comprising :a: support. for:
a: plate, -said: support. providing a:reference- sur-
face: together-with .means. for clamping said plate
with: a- surface of: the: plate- positioned with- re-
speet.to: saidireference surface; means for milling
axially spaced pockets.in.the interior surface of.
said plate adjacent. the straight: edges thereof,
said milling means: ineluding a: frame mounted
for: movement: parallel. to..the- axis of: said .sup~
port, a:driven shaft mournited for movement axially
with - said- frame,. a -milling: cutter- and- shaft
mounted perpendicularly-to said driven:shaft:and:
having a right:angle: driving: connection: there-
with; and means:including: a cam.track :portion
and: eam: follower: portion: engaging: with: the:eam-
track:portion: for-guiding said milling cutter; one:
of: said ‘portions: being: coupled to- said: milling
cutter-shaft and the:other of: said:portions beiirg.
coupled to said support; part-of said. cam.track:
portion. being oriented parallel to the axis of: said
support and:part-at:an angle thereto: so that:the
cutter:is rocked into. engagement with the in-
terior-surface of the:plate and then imoved.par-
allel to-the edge thereof uponraxial:movement, of:
said frame:;

3. In a. machine-: for- finishing tensmn lockup
plates, the combination comprising:a support for
a: plate; said: support: providing a. reference ‘sur-.
face together:with means:for clamping: said'plate:
with: a surface of the:plate. positioned with: re=.
spect to.said reference surface; means. for mill-
ing axially spaced:pockets in the interior surface:
of:said plate:adjacent: the. straight edges therect,
said milling ‘means: including a. frame- mounted:
for:movement parallel to the axis of said support,
a -housing mounted’ for bodily  movement;. with.
sald frame and pivoted. thereto about: an.‘axis
parallel’ to the  direction: of movement: of: the:
frame; a. milling cutter: and shaft: journaled.in
said housing for-bodily-rockihg with: the . hous-
ing, driving means: including a shaft extending.
within said housing for driving the milling-cutter:
shaft in-all the positions:-of rocking: thereof, and;
means:having interengaging cam track:dnd:cam:
follower components: foi- guiding. said ‘milling:
cutter, one of said components being:coupled to:
sald milling cutter shaft and:the other:¢f said:
components: being coupled to said support; part
of: said cam. track. components beihg: oriented:
parallel to the axis of said:support-and.part:at.
an angle:-thereto so that:the ¢utter:is rocked:into:
engagement with the:intérior:-surface of: the:plate:
and:then moved:parallel to the edge thereof upon:
axial movement. of:said frame:

‘4..In 2. machine: for finishing: tension Ilockup:-

plates:comprising, in combihation; a.support: for:
_ a.plate, said: support ‘providing: a: reférence sur--

face-togethier-with means for clamping said:plate:
with & surface of'the:.plate: posmoned with. ¥e-.

spect to-said reference surface; means for'milling:
axially spaced pockéts in:the interior surface of:
said plate: adjacent the: stralght edges: therdof;

said milling: means:including: a° frame mounted:
for: axial movement-with respect-to said’ support;

a- housing: bodily: movable: with. said frame: and:
pivoted thereto for: roekingrmovement: abeout an
axis which: is' parallel: to the- direction: of ‘'move~
ment of said frame; a milling cutter and shafi
journaled. in said ‘housing and perpendicular to-
the rocking. axis for rocking  movement of . the

cutter into and- out: of engagement with the in--

terior: surface- of “said: plate, means: for. driving:

said-milling- cutter-shaft; a'cam- tfack mounted:
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on said-machine and having.a portion thereof: in:
fixed parallel relation. to-said-support, and:a cam.
follower attached. to.said: housing: for engaging
said cam track so that:the:cutter.is rocked bodily:
into. milling. engagement. with. the. plate upon:
axial movement of said frame.

5. In a-machine for finishing: tension lockup
plates comprising; in combination, a support for:
a.plate, said support . providing: a reference sur=
face together with means for, clamping: said-plate
with g surface: of -the-plate. positioned. with;re-
spect to said reference surface; means. Tor mlllmg
axially-spaced. pockets:in the- mtermr surface-of:
said- plate- adjacent. the straight: edges- thereof;
said milling- means including: a- frame- mounted
for axial movement. with respect to: said: support;.
a2 tool mount having a milling. cutter:and- shaft:
journaled therein, means for mounting. sald toal,
mount on said frame for bodily movement theres;
with in an axial direction while:permitting: said
mount-to be advanced:transversely to-stich direc
tion-and:toward.the- interior surface of. said:plate:
for -pocket~cutting. -engagement  between. said:
cutter-and said plate,.and-means-including a eam:
track and. cam follower interposed between said:
tool mount- and said. support. for guiding said-tool;
mount, the cam track being. so. oriented-relative:
to said support;that: the-cam-movement ‘which:

- results upon axial. movement of said frame causes:
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the cutter to.be-advanced: toward the-inner: sure:
face of said-plate- and: then: parallel to the: edge
thereof.

6. In a machine- for ﬁmshmg tens1on lockupw
plates comprising; . in -combination, a- support: for;
a. plate; said-support -providing a- reference. surs:
face-together with-means-for-clamping said:plate:
with a surface.-of the plate.positioned with:ire~:
speet to said reference surface; means for -milling:
axially spaced: poekets-in the-interior surface: of:
said- plate adjacent. the straight: edges:thereof;’
said -milling: means including a frame-mounted:
for axial movement with respect to said-support;-
a-housing having-a milling-cutter:and-shaft-jour-
naled therein; a-collar-type-coupling: for: coupling-
the housing to-said frame-for-axial.movement.of-
the - two: together  while permitting: said: milling:
cutter to rock. bodily-in said: housing into. and:
out of engagement with. the-interior "surface-of-
said plate; a driven-shaft extending through: said;
coupling into said: housing:-and: having- atrxghfr
angle: driving connection- with: said cutter-shaft,
a-cam: track mounted .on:said-machine:and havs.
ing-a portion. thereof/in fixed: parallel:relation:to:
said:. support.as well -as- a: portion:-at.an angle:
thereto; ‘and: -a. cam: follower coupled -to: said:
housing for-engaging: said cam: track: so-that the: .
cutter is rocked into millingengagement with:
the. plate: and: then:moves: parallel; to. the: edge:
thereof upon: axial:movement of:-sgid frame:. -

7. In: a: machine-for: finishing plates: for ten--
sion:lockup and having: a; registering-edge andiay
tensioning -edge, the:combination-comprisingan:
arch-shaped:supporting:surface. for;engaging:the:
printing surface -of: said’ plate; -clamping means:
for-urging said-plateagainst said drehed surface;,
means: for -milling- axially-spaced ‘pockets-in_the:
interior: surface: of -said: plate: adjacent. the. regs.
istering and: tensioning:-edges:thereof; said-millz:
ing-means: comprising-a- frame- movable axially:
of-said support; driven:shafts:revolubly>mounted-
In said frame: for -movement’ therewith; said:
shafts being: arranged.parallel’ to-‘and  spaced
generally-opposite:the registering. and-tensioning-
edges of-said:plate; means for.driving:said shafts-
in- unison; a milling: cutter- and: shafi:mae
substantially perpendlcular ‘to-each- of: saldsdmven
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shafts-and extending into the region enclosed by
said plate and having right angle driving con-
nections with their - respective: driven - shafts,
means for rocking said milling cutters and asso-
ciated shafts bodily about their driven shafts for
pocket milling engagement with the interior sur-
face of said plate at the ends thereof, said rock-
ing means including a cam track and cam -fol-
loweér, a portion of the cam track being parallel
to the axis of said support and a portion at an
angle thereto for rocking said milling cutters into
milling engagement with said -plate and then
parallel ‘thereto upon axial movement of said
frame, said plate clamping means including stop
means for ‘positively positioning the registering
edge of said plate with respect to the paths of
rocking movement of said cutters to facilitate
Exact register of sald plate for color work or the

ke,

8.In a machlne for ﬁnishing tension lockup
plates comprising, in combination, & support for

g plate, said support’ providmg a reference sur-
face together with means for clamping said plate
with a ‘surface of the plate precxsely positioned
with respect to said reference surface, mean§ for
milhng axially spaced - pockets- in the interior

surfsce of said plate adjacent the straight edges?

thereof, said milling: means 1nclud1ng a frame

e
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having a mount for a milling’ cutter thereon, a: -

milling cutter and shaft journaled in said mount,
said mount being mounted in said frame Tor
rocking movement of the cutter about an axis
which is: generally parallel to the axis of the

plate, feeding means providing relative move-:
ment between said frame and said support in the .,
direction of the plate axis, and camming means

-having ‘g movable portion coupled to said tool
mount and a fixed portion mounted on the ma-

chine, said fixed and movable portions cozcting

to rock the cutter mount for-bringing the mill-

ing cutter into pocket—mﬂling en“agement w1th‘

said plate.

-9 In 4 machine for ﬁnishing tension lockupy‘

plates comprising, in combination, a support for
g, plate, said support. providing a reference sur-
face together with means for clamping said plate
with a surface of the plate positioned with re-
spect to said reference surface, means for mill-
ing axially spaced pockets in the interior surface
of said plate adjacent the straight edges there-
of, said milling means mcludmg a frame, means
providing relative movement between said frame
and said support in the direction of the plate

axis, a housing connected to said frame and piv-

oted thereto for rocking movement -about an

axis Which is- parallel to the direction of said
relative axial movement, a driven shaft project-

ing into said housing and coaxial with the rock-
ing axis thereof, a milling- cutter and shaft jour-
naled in said housmg and having a right angle
driving .connection with said driven shaft, and

guiding means having a 'movable portion coupled”

to said cutter housing at a point spaced from the

rocking axis thereof and havmg a portion mount-’

ed on said machine-in fixed relation t6 said sup-

port, said fixed and: movable: portions bging: ‘80 i

.arranged as to produce movement of said mov-

able portion and consequent ‘Tocking movement’
of - the cutter into miiling. position at the interior
surface of said plate upon relative axial move-

ment hetween sald frame and said support.

10. In a machine- for finjshing tersion- lockup
plates comprising, in combination, a suppert for
a plate, said support including a reference sur-
face together with means for clamping said plate
inté contact with sald reference surface, means
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for milling axially spaced pockets in the inferior
surface of said plate adjacent the straight edges
thereof, said milling means including a frame,
means providing relative axial movement be-
tween said frame and said support, a tool mount
having a milling cutter and shaft journaled
therein, means for mounting said tool mount on
said frame for relative movement with respect to -
said support in an axial direction while permit-
ting said mount to be rocked about an axis to-
ward the interior surface adjacent one of the
edges of sald plate, and means including a cam
track and cam follower interposed between said
tool mount and said support for guiding said tool
mount in the rocking movement thereof, ai least
a portion of said cam track being oriented so as
to move the cutter toward said plate and then
parallel to the edge thereof upon relative axial
movement between said frame and said support,
the rocking axis of said tool mount being spaced
below the associated plate edge and spaced in-
wardly toward the axis of the plate to permit the

pockets to be peripherally undercut during the
m1111ng thereof for hooking in tension.

11. In a machine for finishing a cylindrically
curved tension lockup printing plate having gen-
erally arcuate edges and generally linear edges
extending substantially parallel to the cylindrical
axis of the plate, the combination comprising a
support for holding a plate in a predetermined
position, milling means for milling pockets in the
concave - surface. .of the plate spaced axially
thereof -adjacent - the .generally linear edges
thereof, said milling means including a frame,
means for effecting relative movement between
said frame and said plate support in the direc-
tion of the plate axis, a tool mount pivoted to the
frame on the éoncave side of the plate for rock-
ing movement about an axis which is generally:
parallel to the plate axis, a rotatable milling
spindle journaled in said mount and extending:
generally transverse to the pivotal axis of the:
mount, means for driving said spindle, and drive
means including a movable portion coupled to
the tool mount and a fixed portion mounted on
the machine cooperating to rock the tool mount
into milling position adjacent the cencave sur-
face of the plate in coordinated relationship with
the relative axial movement betweﬂn sald frame-
and said plate support. :

12. In g machine for finishing cyhndrlcally
curved tension lockup printing plates having
generally arcuate -edges and generally: straight
edges, the combination comprising a support for
a plate, means for clamping the plate on the sup-

5. port, means for milling axially spaced pockets in

the concave surface of the plate adjacent the
straight edges thereof, said milling means includ-
ing a frame, means for effecting relative move-~
ment of said support and said frame in the di-
rection of the plate axis, a tool mount having a
milling cutter and shaft journaled therein, means
for driving the cutter, means mounting said tocl
mount on said frame for bodily movement there-
with relative to the support in an axial-direction.
while providing for transverse movement:cf the
cutter toward the interior surface of said plate
for pocket cutting engagement hetween the cut-
ter and said plate, and a drive including ele-
ments interconnected respectively with said tool’

. mount and said support for advancing the cutter:

toward the inner surface of said plate.

13. In a machine for finishing a cylindrically
curved tension lockup printing plate having gen-
erally arcuate edges-and generally linear edges

i extending substantially parallel to the cylindrical
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axis of the plate, the combination comprising a
support for holding a plate in a predetermined
position, milling means for milling pockets in the
concave surface of the plate spaced axially there-
of adjacent the generally linear edges thereof,
said milling means including a frame, means for
effecting relative movement between said frame
and said plate support in the direction of the
plate axis, a tool mount pivoted to the frame on
the concave side of the plate for rocking move-
ment about an axis which is generally parallel to
the plate axis, a rotatable milling spindle jour-
naled in ‘said mount and extending generally
transverse to the pivotal axis of the mount,
means for driving said spindle, and a drive in-
cluding elements interconnected respectively with
said tool mount and said support for advancing
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said milling spindle toward the inner surface of
said plate. .
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