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i Claxms

1

‘This mventlon relates to. g machme for apply-
ing lines o’ bands of color, usually gold, to the
edges of dishes or smnlar ﬂatware of ch_1_n,. , pOb=
tery, or the like.

-Heretofore, the well-known bands or lines ap-
plied to the edge or rim of’ dishware were usually
applied by brish.” Such hand “decoration was
time-consuming and wasteful  of the color, since
¥ was impossible Tor. éven the most skﬂlful dec-
orator to obtain an even thickness- of coating.
In-the case of gold bands, this was expensive,
not only because of the cost of gold but also be-
cause the possible heavy coatings of gold made
the ware subject to luxuty taxes.”

Several efforts have been made to devise means
for: applying such edge lines mechanlcally, but
heretofore no fully satisfactory mechanism has
been obtainéd which met. the: numerous require-
ments involved; of which the followmg are sev-
eral of the prineipal ones: -

The color is very slippery and, furthermore, is
generally applied over the glaze, with: the result
that the color, ‘especially gold; is likely to be
smeared or. wiped during apphcatmn due to the
tendency of the ‘application means £6 skid on the
glaze. Such wiping or skidding must be avoided.

It was difficult to control either. the thickness
of the applied color, especmlly gold, or the width
of the edge line. This must. he done if satis-
i actory lining is to be obtamed angd 1f luxury taxes
are to he avoided or mmnmzed

The ware comes in numerous shapes and sizes,
frequently with fluted or scalloped 'dges Even
ware which has a c1rcular edge valties from piece
to piece for ware of 2 glven size, Thrs is due
to the fact that the rim of a, d;_sh for example,
may shrink or warp du,rmg firing, such shrlnkage
and warping not only varying from piece to’ plece
but also around the rim of g given p1ece ‘A
satisfactory edge lmmg m hme must be able to
handle different kinds~
a$ ‘variations between diffe
size and kmd :

In add1t1on to the variations between ware, the
des1red style of decoration will vary both as to
the locatlon of the l1ne w1th respect to the edge
of the ware and the’ w1dth of the line. That Is,
the locatmn of the lme may have to vary from a
posmon on top of the ed@e (so’ that ‘the entire
width of the edge line may be seen on the top
of the plate) to a position on the vertical side
of the edge (in which ‘even the line can hardly
be seen from the face .of the plate. but is seen
from the s1de v1ew as when the plates are
stacked) factory edge 11n1ng machme

rent p1eces of a glven
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d sizes of ware as well -
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' hour (two nd a half seconds’ per d1sh)

must, be. able to apply. lmes of- the. desared width
to the des1red locatlon on the edge of the ware.

Few of the prior “efforts. to provide a ware
edge-lining machine ever endeavored to solve ail
of the above-outlified problems: ‘It is an object
of this invention to provide a relatively simple
mechamsm which satlsﬁes and meet all of the

~ In general, a machine made according to this
invention’ employs 'a ¢ uck upon “which“ai im-=
skilled opgrator simply places the unlmed ware
and removes it after it Has’ been lir Thi
the only manual operation 1nvolved and of
course, may be “conducted by wholely unskilled
labor, rather than by the relatlvely lughly S| lled
labor required’ ‘heretofore.’ ;
placed on the ch ek, g

red, though
necessary ‘that the ware be precis ly
Th ,after the cent rm' gu' S

head, des ed il greater deta' “b'elow,
lowered onto ‘the rim of the_ d1sh “The’ d'sh is
then lined by means of & lining” roller which i
carr1ed by the head. The lining roller is
twely and evenly coated at all times as well ,(s
belng posﬂnvely dr1ven ab a speed synch n1zed
to the speed of the. rim of, the dish. 'In addition
to. being so pos1t1ve1y dnven and coated the lin-
ing roller is also. floated in such 8 manner’ that
scallops and flutes. as well as warping. and ec-
centnmty of the dlsh may be accommodated.
The lining head is, 'so. mounted, that the pos1t1on
and. width of. the lme may: be controlled

The edge- 11nes on ware decorated by th1s mas=
chine are precigely controlled as. to thickness a,nd
are uniform in width; not only as to the lme
around a single dish but from dish to d1sh Only
the most skilled hand decorators can produce a
line of uniform width around a dish and- even such
lines will vary in width ffom dish to dish. Fur-
thermore one of my machmes w111 have'a much
greater productmn Tate than a hand decorator
in add1t1on to producmg better linés.” For ex-
ample, gn a sizg of" dish’ wh1ch 2 Very fast deco-
rator can edge l1ne ‘at the Tate “of’ ﬁfteen to
seve teen dozens~ an hour (seventeen to twenty
seconds ‘per dlsh) my machlne ‘can deco ate
iformly ‘at the rate of 120" dozens per

o Other obJects and advantages of my machme
will be apparent from the follong
clalms, and rawmgs'




2,651,282

3

of a preferred embodiment of a machine made
according to this invention.

Fig. 2 is a front elevation of the machine
shown in Fig. 1, but showing the lining head
lowered to a lining position.

Tig. 3 is a cross-section of the machine taken
along the lines 3—3 of Figs. 1 and 2. .

Fig. 4 is a detailed front elevation of the lin-~
ing head taken along the line 4—4 of Fig. 1.

Fig. 5 is & detailed section taken along the line
5—5 of Fig. 4.

Fig. 6 is a circular graph showing the cycle
of operation of the machine angd the relative tim-
ing of the operation of several elements during
such g cycle. - :

The machine shown in the drawings is com-
prised of a frame {9 having a base |1 and table
top 12, the frame 10 having suitable structural
elements to support various elements and sub-
assemblies of the machine, as will be described
in detail below. The casing which normally en-
closes the frame is omitted in the drawings for
purposes of illustration.

Spindle and spindle drive

A spindle drive shaft assembly 20, located for-
wardly in the frame 10 and mounted in suitable
bearings, extends vertically from near the base
{| through the top {2, where it supports a chuck
2{. The chuck 21 is comprised of chuck hub 22,
a chuck ring plate 23 and a rubber suction cup
24 having a hollow stem connected to the hollow
interior of the chuck hub. The spindle drive
shaft assembly 20 is comprised of a tube 28 sup-
porting the chuck hub 22 and a sleeve 26 adjust-
ably connecting the tube 25 to a tube 27 so that
the height of the chuck 21 above the fable top
i2 may be adjusted as desired. The tube 27
passes through a hollow vacuum cellar 28 (where
the tube 27 is suitably ported) and is connected
to the driven plate 31 of the clutch 30.

The driving plate 32 of the clutch 30 is slidably
mounted on the solid clutch shaft 33 for move-
ment in and out of engagement with the driven
plate 3{. The clutch shaft 33 is driven by the
fixed-speed spindle driving motor 35 through the
geared speed-reducer 3§, the speed-reducer 36
and clutch shaft 33 being connected by suitable
drive such as the V-belt and pulley drive 34.
The motor 35 is likewise connected to the speed-
reducer 38 by means of a V-belt drive, the motor
35 carrying the expansible V-belt pulley 37. The
motor is slidably and adjustably mounted on the
base 10 by means of the screw shaft motor sup-
port 38 so that the hand wheel 39 will permif the
distance between the motor 35 and the speed-
reducer 36 to be varied, whereby the V-helt con-
necting the motor and speed-reducer will cause
the effective diameter of the pulley 37 to expand
or contract and. thus, permit the rofational
speed of the clufch shaft 33 to be infinitely varied
within the limits permitted by the screw shaft
motor support 38 and the expansible pulley 37.

Other means may be emploved to regulate the
speed of the chuck 21 the disclosed means.being
preferred since, by selection of the fixed reduc-
tion ratio of the geared speed-reducer 36 and
the fixed speed. of the motor 35, it, is possible to
vary the speed of the chuck simply and to hold
the adiusted speed constant, in order that the
peripheral speed of the ware carried .by the
chuck 21 may be controlled within the limits of
accurate speed variations of the lining roil {00,
as explained below. It should be apparent that,
for ware of small diameter, the speed of the
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spindle shaft 20 should be jnereased and, for
ware of large diameter, the speed of the shaft 20
should be decreased so that the peripheral speed
of the ware will remain within the operative
limits of the lining roll 106,

Cam shaft drive

Except for the adjustment of the rotational
speed of the lining roli (00 of the lining head 80,
all operations of the machine are controlled in
timed relationship with each other by means of
the cam shaft 40. The cam shaft 40 carries the
various cams which operate the several sub-
assemblies and is driven by means of a cam shaft
motor &1 through an expansible pulley 42, V-belt
43, speed-reducer input shaft 44, geared speed-
reducer 45, speed-reducer output pulley 46, and
cam shaft pulley 47. The cam shaft motor 41 is
likewise mounted on a screw shaft base 43 so
that, by turning the hand wheel 49, the speed of
the speed-reducer input shaft 4% may be varied
by operation of the expansible pulley 42.

Because all operations affecting the cycle of
operation of the machine are controlled by the
cam shaft 40, the length of each cycle is con-
trolled by adjusting the rotational speed of the
input shaft 44 by means of the hand wheel 49.
Within the cycle of operation, the duration of
each operation is controlled by the respective
eam controlling such an operation. For sim-
plicity of illustration, each cam is shown as &
fixed cam, and such fixed cams are used in many
production machines where the desired relative
duration of each operation is established. It is
to be understood, however, that for maximum
flexibility of operation, each or any one of the
cams on the shaft 40 may be a so-called split
cam comprised of segments adjustable with re-
speet to each other in order that the effective
lensth of the cam face may be adjusted and,
thus, that the duration of any operation in the
cycle and the timing of such operations with re-
spect to each other may be adjusted.

Chuck vacuum line and operation

In order to provide vacuum for operation of
the ware chuck 21, the speed-reducer input shaft
A4 is extended through a suitable flexible cou-
pling to a V-belt drive 51 which drives the
vacuum pump 50. The pump 50 is connecied by
a line 52 to a vacuum valve 53 opened and closed
by a suitable cam follower operated by the
vacuum cam 54, The vacuum valve 53 is con~
nected by the line 55 to the hollow collar 28 in
which the tube 27 is journaled. The journaled
portion of the tube 27 is provided with suitable
drilled ports opening to the interior of the spindle
shaft 20.

The lip of the vacuum cap 24 normally extends
above the chuck ring plate 23 a sufficient distance
to engage the bottom of ware placed on the cauck
so that the foot of the ware rests in the vlate
23. Thus, when ware is placed on the chuck
plate 23 and the vacuum valve 53 is opened by
the cam 54, ware is held on the chuck 21 until
the vacuum is released by the cam 54, the vocuun
line running from the interior of the cup 24
through the spindle shaft 20, collar 28, line 55,
vacuum valve 53, line 52 to the constantly oper-~
ating pump 50. :

Spindle clufch operation

The cluteh shaft 33 is constantly driven by the
motor 35 through the above-described drive, but
the spindle 20 and chuck 2{ rotate only when the
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plates 31 and, 32:0f the clutch. 30 axre engaged:
To engage. the clutch 30-and rotate:the.chuek 24,
the. clutch - plate.32 is-raised. into. engagement
with the plate 31. by the-rollers &1 raised; by the
clutch cam. 60-(see Fig. 3) by means. of:the yoke
62 mounted. on the. pivet. pins: 63. - As- indicated
diagramatically- in. Pig. 6, the. ‘operating face:of
the clutch cam 60 is slightly shorter than the
operating face of the vacuum valve 54, -the.cams
being indexed with respeet to eseh other. an:the
eam shaft 48 so.that the-vaeuum will, hold ‘ware
on the chuek 21 before the chuck 21 rotates.and
continues to hold the ware until shortly after the
clutch 36-is disengaged. and the chuek is no longer
driven. Thus;. the ware-will. fixmly: hold on:the
chuck. during. its: rotation so :that. any: dynamie
imbalance: of the ware will not. displace the ware
from its geometrically: centered position: on the
chuck. :

" Centering device -and operation

Most edge-lined flat ware;.cups, bowls; saucers,
and the like; are designed to.have-an edge which,
except: as. modifled, by Autes. or- scallaps, -is as
nearly circular as.possible..and . the. illustrated.
embodiment is designed to .edge-line such: ware.
Even the present embodiment, however;. can ac~
commodate ware:having a.polygonal edge: pro-
vided that the difference between the maximum
and minimum radii. from-the.geometric. center of
the ware does not exceed the length of the lining
roll 100, and. the.difference betwen:the maximum
and minimum instant; pexiphexal speeds-does not,
exceed capacity of the. lining roll meunting and

length of the lining. roll drive -gear-teeth to .ae~ 3

commodaite such differences;-as. will-be explained
below.

To quickly and aecurately center the. ware on,
the chuck 21, the machine is. provided. with a
centering yoke 70 located above the-table surface
12 and carried by the vertieal staff ‘Fi-which ex-
tends below the table. surface, the staff 11 ‘heing
mounted on the horizontal pivot.12. -. Each of-the
angularly: disposed arms. of .yoke. 70 earries -an
adjustably mounted- centering -plate. :13. . With
the staff 10 pivoted to its most forward or in~
ward position; the- plates -13, in.-erdex to:center
circular ware, are mounted. so. that: perpendiey-
lars to the vertical eenter line of each plate: will
intersect at the center line-of the spindle 20,
Thus, with the centering plates-13-adjusted:along
the yoke arms for a given size of eircular wazre,
say a dinner plate; and with the staff ‘tt:pivoted
to its “in™ position, one: need: only-to place: the
ware-on the chuck 2§ and-press it asainst the
centering plate 13 to cemter: the: ware on-the
chuck wtihin the limits of accuracy permitied: by
the variations in each dinmer plate.: 5t the ware
is polygonal, the plates 13:should be.adjusted s
that, when the plates 13 are engaged:by 8 straight:
side of such -ware, the ware -will he simitarly
centered. If theedge of theware isprovided with
such large flutes. or scallops:or is otherwise Pro-
vided with such an irregular.edge that the:pilate
may fall into the irregularities and.-fail to center
the ware, then the plates 13 may-be. configured to.
key into.such irregularities and; thereby, insure
accurate centering. _

To pivot the staff from:its “in’* position-te the
normal “out” position, which permits the ware to:
rotate on the. chuek, the lower-end of the. stafl.
71 is connected to the spring-pressed.cam follower
74 adjacent the staff pivot:12.° The. guided fol-
lower 714 rides against the face of: the eentering
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“ini* and: “out” in: timed relationship to the other-
operations, of the. machine:. As indicated in Fig.
6..the centering device-moves “in” for a,sufficient.
period of. time: to allow. ware; to. be.centered, the
“in” petiod.terminating: after the chuck vacuum
is on but before the spindle is driven. Thus; the.
ware is held on the chuck in its centered position
but ‘the- yoke 70~ moves “out” before the ware
cammences; to: rotate;-consequently, the, edge. of
the: ware: does not; strike. the: centering plates: as
it retates.

- Lining head-mounting and-operation

‘Fhe:lining head 80.is-mounted. on, the piyot 81
carried. by the cross-head. 82 which is. vertically
adjustable:in its vertical ways.83: by means of the
crank-handled: jack.screw-84:.- The vertical ways.
83 extend through. a.slot. in the table top: 12 and,
themselves, are. adjustably mounted in the hori-
by means. of the crank-handled

jack serew 86.

- As.explained at- the outset, different. designs of
decoration for ware-require a different: location.
of: the line ever the edge of. the. ware, that; is, the.
loestion. of -the line. may. vary from. 8 Dosition
on:substantially the vertical portion of the ware’s
edge to a more common. position on. the horizon-
tal portion, of the warels edge, though most, lines
are: placed in an intermediate position (more
nearly - horizontal than. vertical) in order that.
the line will be seen in. plan and -edge: views. of
the: plate: (though. seen more. predominantly in
& plan. view) . . The-position.of line about the edge.
of ware is determined by its width and the angle

: Of the-face of. the: lining roll to the edge of the

plate.

In oxder to provide:for an adjustment of the
angle: of the lining roll to the edge of the ware,
the lining -head-80 carries the. curved. lifting. cam
track 87, the eam track 81 curving downwardly
and forwardly from a. pesition adjacent the pivos
81 in .amore.or less parabelic or logarithmic curve.
'The cam track 81-rests upon. the follower 8§ ad-
Justably mounted: in the- vertically slidable rod
89, which, in tucn, is earried by the vertical ways

* 83. - Thus, the angle at which the lining roll-100.

contaets the edge of ware is determined hy the.
vertical distance between the. pivot 8i- and the
follower 88 when the head. is in its lining Posi-
tion.

‘The- lifting-rod 89 rides on the head-lifting
lever 8¢ which is pivoted at the rear of the ma-
chine and guided at its forward end by the guides
91. . The lever 90, in tup: rides on the head lift-
ing cam. 92 se. that; -during the dwell of the cam
92, the head is lowered 1o its, lining position but,
duzing a portion -of each: -eyele, the rise in the
cam 92, by means of the lever arm 90, lifting rod
89, follower 88; and track 8%, raises and lowers
the head 80. i

- The lifting face-of the cam: 92 is of such length
and so indexed wittrrespect:to the other cams on
the shaft; 40 that the head is not fully lowered to
lining: position until after: the chuek vacuum s
oncand the spindle is-driven. . Phis insures that
ware: 1s rotating ‘at .speed  before .actual dining
commences.. -Since actual lining is the key op-
eration of the .machine, the spindle drive and
chuck vacuum .are: timed: to cease: shortly .after
the end of the lining period, as indieated in Fig.
6-of the drawings.: The ware must obvioysly he
unloaded, loaded and -eentered during a period
of the cycle eppesite the -lining period and, ae~
cordingly, the operation of the -eentering  device

cam 1§, moving the yoke:.and centering :plates 76" Is so timed, thowgh, as shown in Fig, 6, the cycle
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time may be shortened by overlapping the time
the centering device is “in” and the time the
head is lowered and by employing at least a part
of the time required to raise the head as all or
part of the time for unloading ware from the
chuck 21.

Lining roll drive, mounting, and operation

In order to avoid appreciable skidding of the
lining roll {08 with the edge of the ware and con-
sequent smearing and wiping of the line, the lin-
ing roll is driven at a speed so that the lining
surface of the roll {60 has a peripheral speed
equal to the means peripheral speed of the edge
of the ware. The lining roll 100 is accordingly
driven, as best shown in Fig. 5, by 2 lining roll
gear 10§ meshing with the gear {03 of the trans-
fer roll 102 which, in turn, is driven by the gear
105 of the feed roll or drive roll id4. The pitch
diameters of each of the gears is equal to the
diameter of each of the rolls in order that the
surface of the rolls will run in contact with each
other while being driven by the gears. The feed
roll 104 is mounted on the shaft 106 which, in
turn, is driven by the geared variable-speed
small motor 107 carried at the rear of the lining
head 80. The current for the motor is supplied
by the line 108 through the speed control {89,
most conveniently located at the front of the
machine on the control panel 85 on which the
starter buttons for the motor 35 and 41 are lo-
cated. Different makes of such variable-speed
small motors will have different speed ranges in
which the speed control is accurate. According-
1y, the rotational speed on the chuck 21 should
be adjusted by operation of the hand wheel 39 to
bring the peripheral speed of the ware on the
chuck into the range in which the peripheral
speed of the lining roil 160 may be accurately
controlled by the motor 107. It is to be under-
stood, however, that the motor 107 may be a fixed
speed motor, synchronization of the peripheral
speeds of the ware and lining roll 108 being ob-
tained entirely by operation of the hand wheel 39,
or, particularly if the machine is to be used for
a relatively small range of ware sizes, the base 38
and pulley 3T may be eliminated to operate the
spindle 21 at a constant speed, synchronization
of peripheral speeds thus being obtained by con-
trol of the motor {07 above.

As best shown in Figs. 2 and 4, the lining roll
180 is suspended by a linkage capable of allow-
ing the roll to float on the edge of the ware while
the roll is positively driven. Such linkage com-
prises the hangers (10 rotatably mounted about
the shaft 106 to support the shaft 1i{ of the
transfer roll 102. Pivoted on the shaft tii are
the toggle arms (12 which carry the pivoted links
113, the links i3 carrying the shaft for the lin-
ing roll 180. The ends of the toggle arms op~
posite the links 113 are joined by a bolt 1i4 nor-
mally held against the soft tubular sponge rub-
ber bumper 15 of the tube ii6 by the spring
{17 which is normally contracted within the tube
{{6. The tension on the spring 111 is adjustable
by means of the wing nut | {8 which bears against
the upper end of the tube i {71 and is threaded on
the spring bolt 119. The lining roli :198 and its
gear 101 are held in engagement with the trans-
fer roll 102 and its gear 108, respectively, by lin-
ing roll tension springs 120 connected to the free
ends of the links {13 and to the threaded tension
rods {21 carried by the toggle arms 112. A nut
on each threaded tension rod allows the t_ension
of the springs {20 fo be suitably adjusted. In
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Fig. 2 the rolls are shown in their normal position
and in Fig. 4 the rolls are shown in their position
when the toggle arms 112 are in their maximum
toggled positions.  The position of the lining roll
100 and tube {17 with respect to the driving roll
are shown for counter-clockwise rotation of the
chuck 21 and clockwise rotation of the lining roll
i00.

The face of the lining roll 109 is rubber, pref-
erably rather soft, since the width of the applied
line is coutrolled by the indentation which the
edge of the ware makes in contacting the lining
voll surface. - To set the machine up for applying
g desired line, the tensions on the springs are
set to apply a line of the desired widih, a sample
piece of the ware to be lined is centered on the
chuck 21, and then the head 80 is lowered until
the pressure of the roll 100 on the ware opens the
toggles 112 to about half the full open position
shown in Fig. 4 and also slightly opens the angle
‘between the toggle arms 112 and links 1 {3 against
the tension of the spring 128. The lining roll
108 is then floating’ on the edge of the ware
under the tension of the springs {17 and 120. In
this connection, it should be pointed oub that,
while the teeth of the gears 101, 163, and 105 are
indicated diagrammatically in the drawings for

 simplicity of the illustration, they are, in prac-
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tice, involute teeth which permit a variation of
$he distance between the centers of ‘the gears
181 and 103. ' :

With roll {00 floatingly mounted in the manner
described above, the machine can accommodate
any warping or variation in wall diameter in ware
of a given size, as will occur in any ware which
would pass any acceptable production standards
as well as any eccentfricity which may occur in
centering the ware on the chuck 2i. The prin-
cipal variation which must be accommodated is
warping of the rim, which variation will be ac-
commodated by the rocking of the roll 183 on the
toggle arms {12. - The accommodation of the
slight differences:in instant peripheral speed of
the edge of the ware due to eccentricity of the
ware, or-warping, scallops or fiutes in the edge
of the ware is also provided by the fioating
mounting of the lining roll {80. If the instant
peripheral speed of the ware is slightly greater
than the instant peripheral speed of the roll {69,
the roll 100 will tend to be dragged along with
the edge of the ware, closing up the toggle arm
angle and closing up the angle of the link {13
with respect to the arms i12. If the instant
peripheral speed of the ware is slightly less than
that of the roll 190, the roll 163 will fend to creep
ahead along the advancing edge of the ware,
closing the angle of the toggle arms i {2 and open-
ing the angle ‘of the links 1i3. It is because of
the capability of the fioating support of the lining
roll 108 to accommodate variations in the instant
peripheral speed of edges of the ware as well as
to accommodate variations in the height of the
edge with respect to the plane of the chuck plaie
53 that my machine is able to line ware having
a fluted or scalloped edge as well as ware having a
perfectly circular edge. The minimum radius of
a flute or scallop which my machine may line is,
of course, determined by the radius of the roll
100, and the diameter of the roll 188 is selected
accordingly. If there is a substantial variation
in the instant peripheral speeds of the ware, as
in the case of very deep scallops or when the
ware is substantially square .or has a similar
polygonal shape of a relatively few number of
sides, the length of the:roll must be. increased
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and, preferably, the rolls are tapered .to aid in
accommodating such wide variations in periph-
eral speed. i

Color supply and control

The color for application by -the roll -100 is
supplied from the reservoir, which comprises a
cup 125 having a central tube 126, ported at -its
bottom to allow color, ‘such as gold; to ‘run -into
the tube, which extends through -the reservoir
supporting plate 127 and from Wwhich the color is
fed in drops onto the feed roll {04 ~ = -

The amount of ‘color whieh is supplied from
the cup 125 or, rather, the rate at-which: drops§ of
color fall on the feed roll 104 is'controlled by the
length of the stroke of the plunger ¥od 128 which
moves in the tube 126." If the ‘stroké of the rod
128 is short, several ‘strokes may e required to
bass one drop of color; if the stroke is long, sev-
eral drops may pass at ‘one stroke: “The rod 128
is actuated by an arm 130" which is engaged be-
tween a shoulder on the rod 128 ‘and ‘s nut 128
on the threaded end of the rod. -The.arm 136 is
lifted by a cam pin 13(-which rides on.a single
lift cam i32 on the feed roll'shaft 106. Thus the
arm 139 is lifted once for each revolution -of the
shaft 186 but the*length of the stroke.of -the rod
128 is regulated by*the amount.of lost motion. ad-
Justably permitted.by-the turning.of the nut {28
on the threaded end-of'the rod128. The rate of
flow of -color -to-the-lining roll :100-is, .therefore,
simply and -easily controlled.-by.thé_ adiustment
of the nut 129 on:the rod:28. =~ - 2

As-drops of color:fall.on.the feed roll 94, they
are carried -on its.surface:to.transfer .roll (2.
There the drops:of color-spread out into, substan-
tially uniform-films;, one being carried by:thefeed
roll- 184 and. the other:by:the. transter roll -102.
The-film on:the transfer:roll 192 is.then t ra71S -
ferred to:the lining.roll .00, from which, .of
course, the color is transferred: to the.edge -of the
ware at the areas.at which:the edge.of. the ware
contacts the.surface .of ;the lining roll.108. ‘The
thickness of the.film: transferred from -the roll
160 to the ware is-controlled by: the -viseosity of
the.color vehicle.and the pressur between the
feed roll 104 and fhe 4ransfer.roll..[02. The vis-

cosity of the color.vehicle is,.of course, controlled

by the addition of,suitable thinner. ~the color
and the pressure between, the rolls is adjusted
by means.of the nuts which support: the transter

roll shaft I 1 on the hangers 110,
While the lining roll 100 is
edge of the-ware; the roll 100
several revolutions. for ‘each revolution .of the
ware. When ware with a true. circular edge. is
being lined, and thus, most ommonly, the only
portion of the surface. of the li ‘,Vg,_‘rpllhl,t,lo,’_c:rans-
ferring color to the.ware will bé a narrow band
about the surface.of. the, roll 100, _While an in-
teger of the band of the roll 100 which contacts
the ware will usually.contact the trz sfer roll {82
before the integer.again contacts the edge of the
Wware, and thus.would pick up color from the
transfer-roll 102, the line on the, ware would rot
-be uniform as to.thickhess or. width, for two prin-
cipal reasons. _First, due,to_the “knee action” of
lining roll supporting link 113 with respect to the
toggle arms 112, the lining roll 100, may not al-
‘ways be in contact.with the transfer roll 102 dug-
Ing actual lining. .Second, even assiiming that
there was no “knee action” of the link |13, duiing
the time that the lining roll 100 was out o6f con-
tact with the, ware, the color would build up the

lining roll to a thickness greater than'that which

contact with the
of ‘course, make
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traversed on

-that one revolution of the

10
could be .instantaneously supplied by the trans-
fer roll while the lining roll wag in scontact with
the edge of the ware. Consequently, even with-
out the effect of the “knee action” of the link 113,
the line applied to the ware would be thick and
wide at the point at which the ware first engaged
‘the roll 180 and, by the time the lining roll had
madse several revolutions; the line would be light

‘and:thin. ‘With the “knee action,” the line would

not only tend to “run out” but might well be in-
ferrupted and blotchy. “In addition to these dif-

Heulties, during the lining of ware of a given size
-and kind, most pieces will be quite uniform and,
-consequently, the area .of contact of the lining
Toll 480 will be a relatively harrow band. While
.color is being transferred from a relatively nar~
-row band, the color on the remaining areg of the

lining roll 188 will tend to skin and build up to
thickness which would render the color transfer
mechanism inoperative. '

“To obviate the above difficulties, T employ a

Spreaker roll 140 of a substantially shorter length

than the lining roll 100. The spreader roll 140
is carried by the split-nut housing 141 which is
» ‘the shaft 142 by means of a. split
nut (not shown), which travels in the endless

142 " is carried by arms (38 pivotaily

‘reverse pitched thread 133 in the shaft 142, The

shaft

Jmounted on the feed roll shait 188 so that the
Spreader roll 148 win always ride on thé lining
‘roll 188, regardless of the knee action of the link
118 or the toggling of the arms 1{2. The shaft

182 is continuously driven by the binion 135
which meshes with the gear 105 of the feed roll
184. Thus, the spreader roll, rotated by frie-
tional contact with the roll {08, is continually
traversing the lining roll 189 and maintains a
uniform film of ‘color on the surface of the lining
roll regardless of whether the roll {100 is'in actual
lining' contact with the ware or not. Even
though, due to the knee action of the link 113,
the lining roll 180 should be out of contact with
the transfer roll 182 during a substantial portion
of the actual lining period, the color on the whole

- face of the roll 100 constitutes s suflicient reser-

voir to 'maintain a uniform #lm of color on the
relatively narrow band from which color istrans-

-ferz;ed to the edge of the ware,

Summary of operations

In view of the foregoing, the operation of my
lining machine may be -Summarized briefly as
follows:

With speed of the spindle 20 and the lining roll
109 adjusted so that the peripheral speed of the
ware to be lined will be equal to that of the roll
100, and with the height and angle of the lining
head adjusted so that a line of the desired width
will be placed at the desired Position on the edge
of the ware, the speed.of the cam shaft 49 is set
Tor the desired time of a, lining eycle. There are
two principal factors which determine this time,
First, there must be sufficient time until the lin~
ing head. 86 is raised (which time may include
that for raising and lowering the head) for the
operation to unload and load the ware. Second,
the lining roll 00 wiust be in contact with the
edge of the ware g ‘sufficient length of time so
ware will be made dur-
ing such contact, Ag indicated in Fig. 6, these
two times are about equal, so that, in g two and
one half second cycle, about a second is required-
to unload-and load-and another second to-line.
A cycle of this duration:will ‘beadéquate f'dr'-most
ware and, aceordingly, will provide a preduction
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rate of about 120 dozen pieces of ware an hour
for most ware.

Tn 2 given cycle, and with the machine ad-
justed for placing the desired line upon ware
of a given size and shape, the cycle cormmences
when the operator places the ware on the chuck
21 and against the centering plate 13 to effect
2 substantially geometric centering of the ware
on the chuck, the plates T3 being “in” at this
period of the cycle. The cam 54 thus opens the
vacuum valve 53, so that the vacuum cup 25
will hold the ware on the ring plate 23 and short-
1y thereafter the spindle 20 commences to rotate,
the clutch 30 having been engaged by operation
of the clutch cam 60. By the time the vacuum
has turned on and the spindle commenced to
rotate, the centering yoke 70 has been withdrawn,
by operation of the cam 75, to clear the ware, and
the lining head 80 has commenced to lower, by
operation of the cam §2. Thus, by the time the
centered ware held on the spindle has reached
its speed of rotation, the lining roll 199 will con-
tact the edge of the ware. On so much of the
edge of the ware as contacts the color on the
lining roll 1089, a line will be drawn by the color
transferred from the roll 100. The thickness
and width of the line will be uniform, as ex-
plained above. The linkage by which the roll
{90 is mounted will allow for warping and in-
stant eccentricities of the edge of the ware con~
tacted by the roll 100, as also explained above.

After the edge of the ware is lined, in rapid
sequence the head 80 commences to raise, the
spindle clutch 30 disengages, and as the chuck
2{ stops rotation, the vacuum line is closed and
the vacuum cup 24 releases the ware so that
it may be removed from the chuck. By the time
the lined ware is removed, the centering device
is “in” again and the machine is ready to com-
mence a new cycle. :

From the foregoing it should be apparent that
my machine accomplishes the various objects of
the invention and also that it may be modified
by those skilled in the art to accomplish the
same ends or to meet special conditions of ware
to be lined without departing from the spirit or
scope of this invention. This invention, there-
fore, is not limited to the preferred embodiment
disclosed but by the appended claims.

What is claimed is:

1. In s machine for lining the edge of ceramic
dishware and the like, a vacuum chuck com-
prising a ware support and a vacuum c¢up
adapted to engage ware placed on said support,
a hollow spindle carrying said chuck, the in-
terior of said spindle communicating with the
interior of said vacuum cup, a source of vacuum,
a line connecting said source to the interior of
said spindle, and a valve interposed between said
gource and said cup to control the operation of
said cup in holding and releasing ware placed
on said ware support; a clutch, a variable speed
first drive means connected to said spindle
through said clutch; a centering device adjacent
said chuck and comprising adjustably spaced
members and means to move said adjustable
spaced members toward and away from a posi-
tion where said members are adjusted to center,
on said chuck, ware placed in contact with said
members; a lining head mounted adjacent said
chuck and comprising a color-carrying, re-
siliently-surfaced lining voll having an axial
length greater than the width of the line fo be
inseribed, a driving feed roll, and an interme-
diate transfer roll in rolling contact with said
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- drive roll, second. positive drive mea1s for said

driving feed roll to drive said lining roll through
said transfer roll, means for resiliently support-
ing said lining roll o permit angular and radial
movement of said lining roll with respect to said
transfer roll and urging said lining roll toward
rolling contact with said transfer roll, means to
supply color to said driving feed roll at a sub-
stantially continuous rate, whereby said color
is supplied to said lining roll when said trans-
fer roll is in-contact therewith, means to regu-
1ate the rate at which color is supplied to said
driving feed roll, adjustable means to support
said lining head so that said lining roll will en-
gage the edge of ware carried by and centered
on said chuek; means to drive said driving feed
roll so that the peripheral speed of said lining
roll is substantially equal to the peripheral speed
of the ware, and ineans continuously distribut-
ing the color on said lining roll; and means to
move said lining head in and out of engagement
with ware on said chuck, engage and disengage
said chuck, operate said vacuum valve, and op-
erate said centering device in timed relationship
with respect to each other during a cycle of
operation.

9. In g ware decorating machine, a lining head
for applying & line of color to the edge of rotated
ware comprising a drive roll, means to drive said
drive roll, a transfer roll in rolling contact with
said drive roll and continuously driven thereby,
a lining roll having an axial length greater than
the width of the line to e inscribed and having
a resilient surface and continuously driven by
said transfer roll, means for mounting said lin-
ing roll to permit jimited angular and radial
movement of said lining roll with respect to said
transfer rol] and resiliently urging said lining
roll into rolling contact with said transfer roll,
whereby color supplied to said driving roll will
be transferred and supplied in a film to said lin-
ing roll when said drive, transfer, and lining
rolls are, seriatim, in rolling contact, means to
supply color to said driving roll, means to regu-
iate the rate at which color is supplied to said
driving roll, means to distribute the color on
said lining roll, said lining roll mounting means
comprising a pivotally mounted toggle arm and
a link pivoted to said toggle arm, said link car-
rying said lining roll, springs acting upon said
arm and link to urge said lining roll in contact
with said transfer roill, said means to supply color
to said roll comprising a reservoir and conduit
therefrom to said driving roll, and said means
to regulate the rate at which the color is sup-
plied to said driving roll comprising a variable
stroke piston interposed in the conduit from said
reservoir to said driving roll, & member recipro-
cated by said means for driving said driving roll,
a logt motion linkage connecting said member
to said piston, and means to vary the lost motion
in said linkage to vary the stroke of said piston.

3. In a ware decorating machine of the class
described, a ware-holding chuck, a lining head
comprising & roll to scribe g line on the edge of
ware carried by said chuck, said roll having an
axial length greater than the width of the line
to be inscribed, means controlling the operation
of said chuck to enable ware to be held on said
chuck and to be released therefrom, means to
move said lining head from an operative ware
edge-lining position te an inoperative position,
and means controlling the operation of said
chuck operating means and said lining head
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moving eans to effect operation of said chiick at
all times while said lining hedd is ‘in its opera-
tive'edge-lining position, said control means com-
Drising a lihing head movenient cam, & chuck
operating caim, and a common cam shaft there-

for, the chuck operating cam having a longer.

operative cam face than 'said lining héad move-
ment cam, the lining head movement cam being
indexed on said cam shaft so that it will be in
‘an operative position only while said thuck op-
erfating cam is in an operative position.

‘4. In a ware decorating machine of the class
‘deseribed, 'a ware-holding. chiuck, a lining head
comprising a roll to scribe a line on the edge of
ware carried by said chuck, said roll having an
axial length greater than the width of the line to
be inscribed, means controlling the operation of
said chuck to enable ware to be held on said
chuck and to be released therefrom, means to
move said lining head from an operative ware
edge-lining position o an inoperative position,
and means controlling the operation of said
chuck operating means and said lining head
moving means to effect operation of said chuck
at all times while said lining head is in its opera-
tive edge-lining position, a spindle, a spindle
drive, and means to control the connection of said
spindle to its drive prior to placement of said
lining head in its operative edge-lining position
but after operation said chuck to hold ware and
the disconnection of said spindle from its drive
after the lining head hag commenced to move
from its edge-lining position but prior to opera~-
tion of the chuck to release ware therefrom, said
control means comprising a common cam shaft
and chuck-operation, lining head movement and
spindle operation cams mounted on said cam
shaft, the same cams being indexed and having
operative cam faces of lengths to effect, seriatim,
operation of said chuck to holg ware, connection
of said spindle to its drive, placement of said
lining head in its edge-lining position, com-
mencement of movement of said lining head from
its lining position, disconnection of said spindle
from its drive, and operation of said chuck to
release ware.

5. In a ware decorating machine of the class
described, a ware-holding chuck, a lining head
comprising a roll to seribe a line on the edge of
ware carried by said chuck, said roll having an
axial length greater than the width of the line
to be inscribed, means controlling the operation
of said chuck to enable ware to be held on said
chuck and to be released therefrom, meang to
move said lining head from an operative ware
edge-lining position to an inoperative position,
and means controlling the operation of said
chuck operating means ang said lining head mov-
ing means to effect operation of said chuck at
all times while saig lining head is in itg opera-
tive edge-lining position, a spindle, a spindle
drive, and means to control the connection of
said spindle to its drive prior to placement of
said lining head in its operative edge-lining po-~
sition but after operation said chuck to hold ware
and the disconnection of said spindle from its
drive after the lining head has commenced to
move from its edge-lining position but prior to
operation of the chuck to release ware there-
from, a centering device movable toward and
away from s position to center ware on said
chuck, and means to control the placement of
sald centering device at its ware-centering po-
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sttion “only while ‘said ‘spindle “is disconinectsd
from its drive. ' ) o
6. In'a ware ‘decorating ‘machine of ‘the class
described, a ‘ware-holding ‘chuck, @ lining “head

-comprising ‘a roll to scribe a line ‘on the ‘edge -of

ware carried by said chiiek, said roll having -an
axial length-greater than the width of the line to
e ‘inscribed, méans controlling the operation of
said -chuck to enable ware to be held on said
chuck and to be released ‘thérefrom, ‘means ‘to
move said lining head from an operative ware
edge-lining position to an inoperative position,
and Ileans controlling “the ‘operation of said
chuck operating means and said lining head
moving means to effect operation of said chuck
ab all times while said lining head ig in its op-
erative edge-ling position, a spindle, a spindle
drive, and means to control! the connection of
Said spindle to its drive prior to placement of said
lining head in its operative edge-lining position
but after operation of said chuck to hold ware
and the disconnection of said spindle from its
drive aiter the lining head has commenced to
move from its edge-ling position but prior to op-
eration of the chuck to release ware therefrom,
8 centering device movable toward and away from
a position to center ware on said chuck, and
means to control the placement of said center-
ing device at its ware-centering position only
while said spindle is disconnected from its drive,
said control means comprising a common cam
shaft and chuck, lining head, spindle, and cen~
tering device operating cams, said cams being in-
dexed on said cam. shaft and having operative
cam faces of lengths to effect, seriatim, the op-
eration of said chuck to hold ware, connection of
said spindle to its drive, placement of said lin-
ing head in its edge-lining position, commence-
ment of movement of said lining head from its
edge-lining position, disconnection of said spin-
dle from its drive, and operation of said chuck
to release ware and placement of said centering
device in its centering position only while ‘said
spindle is disconnected from its drive.

7. In a machine for lining the edge of dishware
and the like, a chuck; 5 first drive means for said
chuek; a lining head comprising a color-carrying
lining roll having an axial length greater than
the width of the line to be inscribed and adapted
to contact the edge of ware carried by said chuek,
means to support said roll in floating contact
with such ware, second positive drive means to
drive said roll continuously and positively during
such contact, and means to supply color to said
roll, and means to distribute said color over said
roll while said roll is in such contact, means to
suprort said lining head adjacent said chuck,
means to vary the radial distance between said
chuck and said lining roll, means to vary the ver-
tical height of said lining roll with respect to said
chuck, and means to vary the angle at which said
lining roll contacts the edge of ware carried by
said chuck, whereby the machine may be set to
line ware of varying sizes and the location of the
line on the edge of the ware may be varied; and
means to equalize the beripheral speed of said
lining rool and the average peripheral speed of
ware of a given size carried by saig chuck, a vac-
uum cup carried by said chuck and adapted to
engage ware placed therein, a source of vacuum,
8 line from said source of vacuum communicat-
Ing with the interior of said vacuum cup, and a
valve in said vacuum line to open said line from
said vacuum cup to said source, whereby ware
Placed in said chuck will be held thereon, and to
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