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@ Method and apparatus for applying decals to articles.

&) A series of decals are attached to an elongated web
(20) and are spaced a generally constant distance apart
in the direction of the length of the web. The machine in-
cludes supply and take-up spindies (28, 30) for rotatably
supporting reels (27, 29) for the web, and a web drive
(48, 49) for moving the web from the supply reel (27) to
the take-up reel (29). A mandrel rotatably supports the
article (23) and a movable head (33) presses the web
and the decal against an article on the mandrel. The web
passes from the supply reel (27), between the mandrel

and the head (33), and to the take-up reel (29). The ma-

chine further includes a brake (42) which, when engaged,
holds the web against movement, and a decal sensor as-
sembly (41). After the machine is actuated to cause the
movable head (33) to press the decal against an article
(23), the brake (42) is actuated to release the web, and
the web is then pulled across the article. The moving web
rotates the head which in turn engages and rotates the
mandrel. The article revolves with the mandrel and the

Q) decal is rolled onto the article. The decal sensor assembly

[+
Ll

controls the operation of the brake to enable advance of
the web during and after application of each decal.
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Kerwin U.S. patent No. 3,813,268 discloses a machine
for applying indicia, such as decals, to generally cylindri-
cal articles such as glasses. The decals are carried by an
elongated web or strip of backing material, and the web is
passed between an article support and a die. The die is
curved and it folds the decal across one side of the article
when the die is moved against the articlé. Brakes and a
photocellrsensor control the advance of the web through the
machine as the decals are a?plied;to successive articles.

While the machine disclosed in this Kerwin patent works
well and has been commercially successful, its use has been
limited to applying relatively short decals to one side only
of a generally cylindrical article. PFurther, the machine
shown in the patent is not readily suited for use in applying
a decal to an article having a handle on one side, such as
a mug, where the decal must be accurately located rela-
tive to a handle of the mug.

It is therefore a general object of this invention to
provide a novel and improved méchine that overcomes the
foregoing deficiencies.

A method and machine in accordance with this invention
is designed for use with an elongated web having a plurality
of decals thereon at generally regularly spaced intervals.
The machine includes means for supporting web supply and take-
up reels for the web, means forming a web transport path
from the supply reel to the take-up reel and drive means for
moving the web to the take-up reel. The machine further
includes a mandrel for rotatably supporting an article and
a pressure roller, the web being passed between the roller
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and thermandrel, a brake for clamping and holding the web,
and decal sensor means for controlling operation of the
brake. The roller presses the web against the article,
the brake is released, and the drive means moves the web
causing the pressure roller and the article to rotate due
to the web movement, and the decal is rolled onto the
article. The decal sensor means controls the operation
of the brake in order to start and stop the movement of .
the web, and to accurately locate the next subsequent
decal after each application.

Other objects, features and advantages of the present
invention will be apparent from the following detailed
descriptionrtaken in conjunction with the accompanying
figures of the drawings which, by way of a preferred example
only, illustrates an embodiment of the invention, wherein

Fig. 1 is a front view of a machine embodying the
present invention: - '

Fig. 2 is a fragmentary view of a part of the machine
showing another position of some of the parts:;

Fig. 3 is a fragmentary enlarged view taken on the line
3-3 of Fig. 2; )

Fig. 4 is a fragmentary enlarged view taken on the line
4-4 of Fig. 1; ,

Fig. 5 is a fragmentary view taken on the line 5-5 of
Fig. 4; )

Fig. 6 1s an illustration of a web carrying decals, that
may be used in the machine;

Fig. 7 is a schematic electrical diagram of a control
system of the machine; and

Fig. 8 is a chart showing the operation of the control
system and the machine. 7

While the following detailed description includes ref-
erences to the locations of parts relative to other parts in’
a figure of the drawings, such as above or below, it will be
understood that such references are used herein only to
facilitate the description of the parts, since the appara-

tus described may have various orientations before and during

use.
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Further, although the method and apparatus in accord-
ance with the present invention is especially adapted for
applying decals to generally cylindrical articles having
handles, such as a mug, it will be understood that the
apparatus also has other uses and that the invention is
not limited to any particular use. For example, the appara-
tus may be used to apply labels carried by a long web rather
than decals, and the articles may not include a handle and:
may be somewhat tapered instead of generally cylindrical.

With reference to Figures 1 and 2 of the drawings,
the apparatus includes a base 10 that has fastened thereto
a vertically extending support post 1l. At the upper end
of the support post 1l is fastened a generally rectangular
mounting plate 12 which supports most of the operating.
mechanismé and the control circuitry of the machine. A
control box and panel 13 are mounted at approximately the
center section of the mounting plate 12 and houses the
control circuitry illustrated in Figure 7.

As mentioned, the apparatus is particularly designed to

‘transfer decals from an elongated web to a ware or article.

With reference to Figures 1, 2 and 6, the elongated web is
indicated by the reference numeral 20 and a series of decals
21 on the web are indicated by the reference numerals 21A,
21B and 21C. The decals are releasably formed on one side
of the web 20 and may be conventional heat-release decals.
A series of marks 22 are formed on the other or backside of
the web and are indicated by the numerals 22A, 22B and 22C,
one mark being associated with each decal.

As mentioned, the machine transfers each decal from
the web to a ware and in the present specific example
illustrated in the drawings, the ware consists of a mug 23
having a generally cylindrical outer wall surface 24 and a
handle 25 that extends radially outwardly from one side of
the surface 24, as best shown in Fig. 1 and 3. The length
of each decal 21 is less than the outer circumference of

the outer mug surface 24, and as will be described hereafter,
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the decal is rolled onto the surface 24 from one side of
the handle 25 to the other side of the handle.

After manufacture of the web 20 and the decals 21
thereon, the web is wound on a feed or supply reel 27

4.

(Fig. 1) which is rotatably mounted on a supply spindle
28 of the present machine. The supply spindle 28 is moun-
ted in the upper left-hand corner of the plate 12 as seen
in Fig. 1, and the supply spindle is preferably connected
to an electric motor as will be described hereinafter in
connection with the control circuit of Figure 7. From
the supply reel 27 the web 20 extends along a web transport
path to a take-up or rewind reel 29 that is rotatably mounted
on a take-up spindle 30. The spindle 30 is mounted in the
upper right-hand corner as seen in.Figure 1 of the plate 12
and another métor, shown in Figure 7 and to be described
hereinafter, is connected to turn the take-up spindle 30
in ordér to wind the web 20 onto the take-up reel 29.

The web transport path carries or conducts the web
20 between the ware 23 and a vertically movable head 33.
As is best shown in Figures 1 and 2, the head 33 has
the configuration of the letter "T" and a pressure roller 34 is
freely rotatably mounted at the lower end of the verticle
or center post of the "T". The axis of the roller 34 is
parallel to the surface 24 (Fig. 3) and its length is
approximately equal to the width of the web 20 but less
than the height of the surface 24. The cross member or
top bar of the T-shaped head 33 is fastened to the lower
end of a piston rod 36 of an air cylinder 37. The air
cylinder 37 is controlled by a solenoid-operated valve
(Fig. 7) such that, when the solenoid is energized, the
piston rod 36 and the head 33 are moved downwardly to the
down or lower position shown in Figure 2. When the solen-
0id is not energized, the piston rod 36 and the head 33
are retracted to their upper position illustrated in

Figure 1.
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The transport path for the web 20 further carries
the web past a sensor assembly 41 which responds to the
dark marks 22 shown in Fig. 6, the sensor assembly 41
being better illustrated in Figures 4 and 5, past a web
brake 42, past a first pair of idler rollers 43 that are
mounted on an arm 44, across the head 33, past a second
pair of idler rollers 46 that are mounted on a second
arm 47, past a drive roller 48 and pressure rolier 49,
and to the take-up reel 29.

With reference to Figures 4 and 5, the sensor assem-
bly 41 comprises a bracket 51 that is fastened to the
mounting plate 12 by a plurality of mounting screws 52.
Secured to and extending forwardly from the bracket 51 .
are a mounting arm 53 that is fastened to the upper end
of the bracket 51 by screws 54, and a lower photocell
support or housing 56 that is secured to the lower end
of the bracket 51 by mounting screws 57. Extending
vertically between the lower housing56 and the arm 53'are
a guidepost 58 and an adjusting post 59. The post 58 is
secured at its ends to the housing 56 and the arm 53,
whereas the adjusting post 59 is ‘rotatably mounted on
the housing 56 and on the outer end of the arm 53. An
upper photocell housing 61 is threadedly connected to the
adjusting post 59 and slidably connected to the guidepost
58. At the upper end of the adjusting post 59 is secured
a knob 63 which may be manually turned in order to rotate
the post 59. While the post 59 is able to rotate, it can-
not move vertically with respect to the housing 56 and the
arm 53. It will be apparent from the foregoing that
while the lower photocell housing 56 is fixed in place,
the position of the upper photocell housing 61 may be
vertically adjusted relative to the lower photocell
housing by turning the knob 63 and the adjusting post
59, such turning causing the upper photocell housing 61

to be screwed upwardly or downwardly depending upon the
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direction of rotation of the post 59. The guidepost 58,

of course, holds the upper photocell housing 61 substan-

tially parallel during such adjustment of the position of
the housing 61.

The upper photocell housing 61 supports an upper
photocell or sensor 66 and a light source 67, and the
lower photocell housing 56 supports a lower photocell
or sensor 68 and a lower light source 69.

As best shown in Figure 1, the web 20 is moved closely
adjacent the sensor assembly 41 by an idler roller 71 which
is spaced closely adjacent the photocell housings 56 and 61.
The side of the web 20 which faces the photocell sensors 66

and 68 contains the dark marks 22. With reference to
Figure 5, the light source 67, for example, directs light
toward the web 20 and in the absence of a dark mark, some
of the light is reflected toward and received by the upper
photocell 66. However, when a dark mark 22 crosses the
light path, the light is absorbed and not reflected, and the
absence of reflected light caused by the presence of the
dark mark is sensed by the photocell 66. The lower light
source 69 and photocell sensor 68, of course, operate
similarly. The sensor assembly 41 is located relative to
the decals 21 and the marks 22 so that the forward edge of
a decal 21 is adjacent the pressuré roller 34 when the
head 33 is down as shown in Fig. 2 and when a mark 22 is
adjacent the lower cell 68.

Since a mark 22 is associated with each decal 21 and
since the sensors could be arranged to respond to the decals
instead of the marks, the sensors may be considered to sense
or respond to the decals.

With reference to Figures 1 and 2, the brake assembly
42 may be the same as the brake 43 shown in patent No.
3,813,268, and comprises a mounting bracket 76 that is fasten-
ed to the mounting plate 12. Secured to the mounting bracket
76 are a stop 77 on one side of the web 20 and a support 78
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on the other side of the web. The support 78 carries a
solenoid controlled air eylinder 79 including a plunger
81, and a piston or pressure member 82 is secured to the
outer end of the plunger 81. The piston or pressure
member 82 is generally U-shaped and is mQvahle horizontally
as seen in Fig. 1, and the ends of the arms of the U extend
across the sidesrof the support 78 go that the movement of
the piston-82 is guided by the support 78. The cylinder 79,
when energized, moyves the plunger 8l and the piston 82
toward the left and thereby clamps the web 20 tightly be-
tween the piston 82 and the stop 77, thereby preventing
movement of the web 2Q0. When the cylinder 79 is not
energized, the piston 82 is moved toward the right as seen
in Fig. 1 away from the web 20 and the web is released,
as shown in Figure 2. 7 '
The idler rollers 43 mounted on the arm 44 and the
idler rollers 46 mounted on the érm 47 are generally
similar to the corresponding rollers and arms illustrated
and described in the previously mentioned Kerwin patent
No. 3,813,268. In the machine shown in the patent, the
arms pivot during operation, but in the present machine
the arms are preferably locked in place.
The web transport path is further formed by a pair
of guides 91 and 92 which are laterally spaced on oppo-
site sides of the pressure roller 34 and the head 33.
The two guides 91 and 92 are curved at their lower ends
toward each other and in the direction of the roller
34 as shown in Figure 1, and the two guides are formed
at the lower ends of two plates 93 and 94 which in
turn are secured to the lower edge of the mounting plate
12. The lower surfaces of the guides 91 and 92 are
approximately at the level of the lower side of the
pressure roller 34 when the head 33 is in its upper
position, as shown in Figure 1. The two guides 91 and 92
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are, of course, spaced sufficiently far apart that the
roller 34 and the head 33 are able to move downwardly ‘
between them.

With reference to Figure 2, when the head 33 is
moved downwardly, the pressure roller 34 folds the web
20 downwardly and across a pair of laterally spaced
idler rollers 96 and 97. Again, the rollers 96 and 97
are spaced far enough apart to permit the vertical
post of the head 33 to move downwardly between them.

At its lowermost position, the pressure roller 34 is
below the level of the guides 91 and 92 and the level

of the idler rollers 96 and 97, and the pressure roller
34 folds the web and presses it against the outer sur-
face 24 of the mug 23. The force of the air cylinder

37 presses the roller 34 tightly against the web 20

and presses the web onto the surface 24, and as shown

in Figure 2, the web makes a narrow contact with the
outer surface 24 of the mug 23. The surface of the

web which contacts the mug 23 is, of course, the side
which carries the decals 21. As previously mentioned,
the decals may be head release decals, and in such event
the mugs 23 are preferably preheated before being pro-
cessed in the machine.. Such a heat release decal includes
a wax layer that is melted by the head and releases the
decal from the web. Consequently, when the pressure
roller 34 presses the web and the decal tightly aéainst
the heated mug, the decal is transferred from the web to
the mug. Thereafter, an additional heating or baking step
may take place to permanently fix the decal on the mug.
In the case where a label is transferred from the web to
the mug, normally the above discussed heating steps are
not required.

The construction of the drive roller 48 may be the
same as the corresponding drive roller 31 illustrated and
described in the above-mentioned Kerwin patent, and the
mounting and operation of the pressure roller 49 may also
be the same as the'pressure roller 32 described in the

patent. The drive roller 48 has an outer friction surface
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that pulls on the weh, and its drive includes a slip
clutch that permits the roller 48 to remain substantial-
ly stationary while the brake assembly 42 engages and
holds the web agaiﬁst movement.

As previously mentioned and as described in the
Kerwin patenﬁ, the take~up spindle 30 has torque applied
thereto by a motor to tend to turn the take-up reel 29
during operation Of the machine.

As illustrated in Figures 1 and 2, the ware or mug
23 is supported below the level of the web 20 and the
vertically movakhle head 33. With specific reference to
Fig. 3, the mug 23 is rotatably supported by a freely
rotatable mandrel indicéﬁéd generally by the reference
numeral 101. The mandrel 101 comé;ises a shaft 102 that
is rotatably supported by a generally rectangular support
part 103 that is mounted closely adjacent the post 11 and
underneath the head 33. The part 103 supports a pair of
spaced ball bearings 104 which, in turn, support the rear-
ward end portion of the shaft 102. The shaft 102 extends
generally horizontally in the forward direction from the
support part 103. On the forward end portion of the

shaft 102 is secured a tubular sleeve 106, the shaft 102
extending through the center of the sleeve 106 and being
secured thereto by a nut 107 on the threaded forward
end of the shaft 102. The rearward end of the sleeve 106
engages the inner race of the forward ball bearing 104,
and it will be apparent that the sleeve 106 and the shaft
102 are able to rotate freely on the bearings relative to
the support part 103 and the frame of the machine. A
resilient collar 108 is fastened around the outside of the
sleeve 106. While the O-ring 11l may be omitted, the
specific embodiment of the invention shown in the drawings
includes an O-ring 111 fastened in a groove formed
in a flange 109 at the rearward end of the sleeve 106.
Another O-ring 112 is fastened in a groove formed in the
forward face of the sleeve 1l06.

Means is also preferably provided to form a partial.
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may he provided for this purpose, in the specific example
illustrated in Figure 3. the vacuum arrangement includes a
passage 116 formed substantially on the center line of the
shaft 102, the passage 1ll6 extending from the forward end
of the shaft to the support part 103. Radial passages are
formed through a bearing support wall 100 of the part 103
and through a spacer 105, and a solenoid contreolled air
valve 118 is connected to the radial passages 117. A
tubing 119 connects the valve 118 with a vacuum source
(not shown), such as a pump. Thus, a vacuum applied
within the passage 116 will appear within the interior
of the mug 23 and will be sealed by the O-ring 112.
This vacuum, as will be explained hereinafter, is selec-
tively applied at times to hold the mug 23 tightly in
place on the mandrel while the decal is being applied.
With reference to Fig. 3, the head 33 includes two
spaced apart supports 11Q0. The pressure roller 34 is lo-
cated between the supports 110 and freely rotatably mounted
thereon by a pin 115, On the rearward side of the head 33,

a ring 120 is secured to the outer end of the pin 115 and

it rotates with the pin 115 and the roller 34. When the
machine is provided with the O-ring 111, the ring 120 is
aligned with the O-ring 111, and when the head 33 is in
its downward position the ring 12Q tightly engages the
O-ring 1lll. Thus, the roller 34, the pin 115, the ring
120, the sleeve 106 and the mug 23 all rotate in unison.

The following is a brief summary of the operation of
the machine, which will then be describhed in more detail
in connection with Figures 7 and 8. At the beginning of
a cycle, an operator of the machine positions a mug on the
mandrel 101 as shown in Figures 1 to 3. Further,-the opera-
tor locates the handle 25 of the mug 3 adjacent the right-
hand guide 95 as shown in Fig. 1. At the beginning of a
cycle of operation, the head 33 is in the upper position
shown in Figure 1. The operator then actuates a start switch,
which may be an ordinary foot pedal switch, and starts a
cycle of operation. The head 33 is moved downwardly by the
air cylinder 37 and a partial vacuum is applied within the

’
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interior of the mug 23 to hold the mug in place. As the
head 33 moves downwardly, the web 20 is folded ahead of the
pressure roller 34 as shown in Fig. 2, and the brake 42 is
applied to grip the weh. The drive roller 48 is continu-
ously powered and exerts a pull on the web which holds it
tight under the head 33, hut the web to be folded under '
the roller 34 is?ﬁulled backwardly somewhat past the drive
roller 48. When the head 33 reaches its lower position
shown in Figs. 2 and 3, the pressure roller 34 presses the
web tightly against the outer surface of the mug 23 and
then the brake 42 is released. The previously mentioned wax
coating on the decal melts due to the heat of the mug and
the decal is transferred to the mug. There is good fric-
tional engagement between the weh, the pressure roller 34
and the mug, and they all move'together. The drive roller
48 pulls the web 20 forwardly toward the takeup reel 29 and
the pressure exerted by the roller 34 on the web and against
the mug 23 is sufficient for the web to turn the pressure
roller 34 and to rotate the mug in the clockwise direction
as seen in Figures 1 and 2, the entire mandrel and the mug,
of course, rotating relative to the support part 103. The
pressure roller 34 may be made, for example, of silicone
rubber and be sufficiently soft to flatten slightly at the
line of engagement with the web, and thereby place a narrow
strip of the web and the decal in engagement with the outer
surface of the mug. This narrow engagement normally pro-
duces sufficient frictional pull +to turn the mug and the
mandrel, but if it is not, the O-ring 1lll may be provided.
At the start of rotation of the mug, the particular decal
associated with the mug is preferably located so that its
leading or forward edge is closely adjacent the mug. Then,
as the web is pulled forwardly, the length of the decal is
rolled and pressed onto the outer surface of the mug as

the web moves forwardly and the mug rotates. Further, at
the beginning of the decal-applying cycle, one of the dark
marks 22 is adjacent the lower photocell 68 of the sensor

assembly 41. As the web 20 moves forwardly during the time
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12,

that a decal is being applied, the mark that was adjacent
the lowermost photocell moves downwardly and the next
subsequent mark moves to the upper photocell 6. The spac-
ing of the mark 22 is set or adjusted so that at the time
the next subsequent mark reaches the uppermost photocell 66,
the rearward or trailing end portion of the decal is pressed
onto the mug 23. The brake 42 is applied, the head 33 is
retracted or moved upwardly to the position shown in ,
Figure 1, and the vacuum in the mandrel is released. The drive
roller 48 and the take-up reel pull up the slack in the web
as the head 33 moves upwardly. When the head reaches its
upper position, the brake 42 is again released and the web
20 is pulled forwardly by the drive roller until the dark
mark that was at the upper cell 66 reaches the lower photo-
cell 68, at which time the brake 42 is again applied. The
operator of the machine then removes the mug 23 and replaces
it with a fresh mug at the beginning of the next subhsequent
cycle of operation.

The arrangement whereby the web turns the roller 34 and
the mandrel and the mug is highly advantageous. The surface
speeds of the web 20 and the mug 23 are the same and there
is no danger of the decal smearing or warping as it is being
applied and mechanisms are not needed to drive the mandrel

or the pressure roller. Such drive mechanisms would be

expensive and relatively complex because all of the parts
would have to be driven in synchronism.

The control circuit illustrated in Fig. 7 controls the
operation of the machine to perform the foregoing series
of operations, and the chart shown in Fig. 8 shows the
conditions of the switches and circuit parts at various
stages in the cycle of operation of the machine. With
specific reference to Fig. 7, the control circuit includes
two power buses 121 and 122 that are adapted to be connec-

ted to an AC power supply by a power switch 123 which is
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also shown on the panel 13 in Fig. 1. A pilot light 124
shows when the power switch 123 is closed. A manually
operated motor start switch 126, also shown on the panel in
Fig. 1, caonnects the AC power to three motors 127, 128, and
129, which are éonnected to turn the two reel spindles 28
and 30 and the drive roller 48. The two motors 128 -and 129
are capacitor 131 start motors and are preferably connected
to the take-up reel and to the drive roller 48. The third
motor is connected to the feed or supply spindle 28 and tends
to turn the spindle 28 in the counter clockwise direction as
seen in Fig. 1, and thereby maintains tension in the portion
of the web between the supply reel and the brake 42.

Further connected across the power buses 121 and 122
are two logic modules 132 and 133, the module 132 being
part of the lower photocell 68 and the module 133 being
part of the upper photocell 166. The module 132 controls '
Qpération of normally open contacts 132A and 132B, and the
other module 133 controls the operation of normally closed
contacts 133A and normally open contacts 133B. The two
contacts 1l32A and 133A are connected in series in a line
that also includes a start operation switch 134, a run
switch 136 (also shown on the panel in Fig. 1) and a
solenoid coil 137 that controls operation of the air valve
for the head air cylinder 37 and the air valve 118 for the
vacuum line connected to the mandrel 10l. When the coil 137
is energized, air under pressure is admitted to the head cy-
linder 37 and the head 33 is moved downwardly, and the valve
118 is opened causing a partial vacuum to appear within the
mandrel 10l1. Connected in parallel with the contacts 132A
and the switch 134 is a limit switch 138 which is normally
open hut is clased when the head 33 is in the down or lower
position. The switch 138 is alsco shown in Figures 1 and 2
and, for example, may be mounted on a plate 23 at a position
where it will be engaged and actuated by the head 33 when
the head is in the down positioﬁ as shown in Fig. 2.
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The control circuit still further includes a pawer
supply 141 having power input terminals or connections to
the power buses 121 and 122 and DC output connections
leading to control buses 142 and 143. The control circuitry
includes the parallel connection of a brake solenoid 144
and a surge protection diode 147. The normally open

contacts 132B are connected in series with the-above
parallel connection and, in'addition, another line is
connected in parallel with the contacts 132B. This other
line, includes the contacts 133RB, contacts T-2 of a timer

148, and limit switch contacts 149, The limit switch
caontacts 1492 are part of limit switch that is also shown
in Figs. 1 and 2 and which is actuated when the head 33
is in the upper position. The limit switch 149 may also,
for example, be mounted on the plate 23. The limit switch
149 includes second contacts 151 which are operated simul-
taneously with the contacts 149. The contacts 149 are
closed and the contacts 151 are open when the head 33 is
moved downwardly away from its uppermost position and the
opposite condition occurs when the head is up. The contacts
151 are connected to a reset terminal 150 of the logic
module 133.

The timer 148 includes the above contacts T2 and second
contacts Tl which are connected to a reset input 152 of the
module 132.

The operation of each of the modules 132 and 133 is
such that, when a dark mark is adjacent, for example, the
upper photocell 66, the module 133 is set, and the contacts
133A and 133B are in their abnormal positions. The module
133 remains in the set mode or condition until a reset
signal appears at the reset input 150, and when the module
133 is reset, the twa contacts 133A and 133B are moved to
their normal positions. The module is then reset until it is
set by the next dark mark.
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To operate the machine, the operator mounts a reel
filled with the-web on the supply spindle 28 and threads or
runs the web through the sensor assembly 41, the brake 42
past the head 33 and the drive roller 48 and to the takeup
reel 29. The operator pasitions the weh 20 such that a dark
mark 22 is adjacent the lower photocell 68 and, as a conse-
quence, the leading'ena’cf a decal 21 is closely adjacent
the pressure rollexr 34. The operator closes the power
switch 23, the motor switch 126 and the run switch 136 and
these switches remain closed during the operation of the
machine. The operator then places a mug 23 on the mandrel
101 with the handle 25 against fhe.guide 95 as previously
explained and then manually closes the start switch 134 to
start a cycle of operation. The conditions of the various
switches and logic modules at this time are illustrated in
the column 156 in Fig. 8 having the caption "Head Up - Start
Cycle". A circuit is then completed through the head
solenoid 137 and the head is moved downwardly and the partial
vacuum is is applied to the mandrel. Since the contacts
132B are closed, the bhrake solenoid 144 is also energized,
and the arms 44 and 47 are held stationary and the brake is
applied. :
The conditions of the parts when the head arrives
at the down or lower position is illustrated in the column
157 in Fig. 8. The limit switch contacts 149 and 151 shift
or are actuated so that the contacts 149 are closed in order
to start the timer 148 and the contacts 151 are opened.

The timer 148 has a short timing period of, for example, .8
second, and at the end of the .8 second period, contacts T-=1
and T-2 are closed. The contacts 133B are copened because the
module 133 was previously reset. The contacts 132B and 133B
being open, the hrake solenoid is not energized. The drive
roller then pulls the webh causing the mug 23 and the roller

34 to rotate as the decal is rolled onto the mug as previous-

ly explained. The mark moves downwardly away from the lower
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photocell €8, but when the next subsequent mark reaches the
upper photocell 66, the condition of the control circuit is
as shown in the column 158 marked "Head Down - End Appli-
cation". When this next dark mark reaches the upper
photocell 66, the module 133 is set by the mark and

the contacts 133B open. The contacts 132B were previously
opened because the module 132 was reset hy the closure of
the timer contacts T-1. Consequently, the brake solenoid is.
deenergized causing the head 33 to be retracted to the upper
position shown in Fig. 1. The drive roller 48, of course,
takes up the slack from the fold of the web as the head
movesrupwardly. When the head arrives at the upper position,
the condition of the parts is as illustrated in column 159
in Fig. 8. When the head arrives in the upper position, the
limit switch contacts 151 are closed causing the module 133
to be reset, thereby opening the contacts 133B. The brake
144 solenoid is deenergized and the drive roller 48 again
advances the web 20 a short distance until the dark mark
moves from the upper eye 66 to the lower eye 68. This
condition of the parts is shown in column 160 in Fig. 8.
When the mark reaches the lower cell 68, this module 132

is set and the contacts 132B are closed resulting in energizatio:
of the brake solenoid 144 and the arms solenoid 146. The
brake then holds the weh 20 against further movement. The
machine is then at the beginning of the next subsequent
cycle and the operator removes the mug 23 and replaces it
with another heated mug and then starts the next cycle of
operation.

While a preferred and specific embodiment of the
present invention has been shown and described, it will be
apparent that the described embodiment is susceptible
to change and modification without departing from the
scope of the broader aspects of the invention, and it
will therefore be understood that the invention is to
be limited only by the scope of the claims. For example,
instead aof an arrangement wherein two photocells and a

single dark mark are provided on the web for each decal,
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the reverse arrangement may be provided wherein only one
photocell is provided and two spaced marks are formed on the
weh for each decal. 1In such an arrangement, the difference
in operation is that first the leading mark advances or is
advanced to the photocell and subsequently the brake is
released to permit the second mark to be advanced to the

17.

photocell. Of course, the reason for the two separate
advances of the web for each cycle of operation is to allow
the web to advance as the decal is being applied and then to
advance the web a small additional amount in order to properly
position the next subsequent decal relative to the mug.

The location of the upper photocell is therefore preferably
made adjustable so that the machine may be adapted for
slightly different length decals and to enable the operator
of the machine to obtain proper registration of the decals
relative to the mugs. Of course, if only a single size
decal is provided and the positions of the marks are pre-
cisely fixed, it may not be necessary to make the location
of one of the two photocells adjustable. The apparatus

may also be used to place one or more decals on a tumbler
or other cylindrical article that does not have a handle.

In this instance, the control circuit may be simplified

and include only a single photocell sensor and operate

generally similar to the control described in Kerwin U.S.
patent No. 3,813,268.
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CLAIMS

1. Apparatus for transferring indicia from an enlonga-
ted web to generally cylindrical articles, a plurality
of said indicia being attached to said web at substan-
tially regularly spaced intervals, said apparatus com-—
prising mounting means, mandrel means mounted on said
mounting means, pressure roller means mounted on said
mounting means adjacent said mandrel means, means on

said mounting means forming a web transport path which
is adépted to locaté said web between said roller means
and said mandrel means, said mandrel means being adapted
to support an article thereon, moving means for selec-
tively moving said roller means and said mandrel means
together and thereby to firmly press the web between said
roller means and the article, characterized in that said
mandrel means 10l and said pressure roller means 34 are
freely rotatable, and further including weh drive means
48 on one side of said pressure roller means 34 for
pulling said web 20 along said path, a web brake 42 on
the other side of said pressure roller means 34 for hold-
ing said web against the movement caused by said drive
means 48, and control means 41 for controlling said brake
42 and said moving means and for releasing said brake
when said web is pinched and for disengaging said brake
when said roller means and said mandrel means are dis-
placed, said drive means pulling said web for a distance
along said path while said brake is disengaged and such
movement of said web causing rotation of said pressure
roller means and said mandrel means.
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2. Apparatus as in Claim 1, wherein the article is of
the type including a generally cylindrical wall and a
handle extending generally radially outwardly from the
wall, and the length of said indicia being less than the

circumferential length of =said wall.

3. Apparatus as in Claim %, wherein said indicia are loca-
ted at regularly spaced intervals on the web and said
distance is less than said interval, characterized in that
said control means further includes means for advancing
said web a distance substantially equal to the difference
between said interval and said distance when said pressure
roller means 34 is out of engagement with said article 23.

4. Apparatus as in Claim 3, characterized in that said
control means 41 comprises sensor means 68 for controlling
operation of said brake means 42, said sensqor means 68

being responsive to marks 22 on said webh.

5. Apparatus as in Claim 4, characterized in that said
means comprises spaced upper and lower photocells 66, 68,
said upper photocell 66 respdnding to a mark 22 and
engaging said brake 42 after said web moves for said web
length, and said lower photocell 68 responding to the
mark and engaging the brake 42 after said web moves for

said distance.

6. Apparatus as in Claim 1, wherein said pressure roller
means 34 and said mandrel means 101 include interengagable
means 111 for coordinating movement between said pressure

roller means and said mandrel means.
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7. Apparatus as in Claim 2, and further characterized
by guide means mounted adjacent the handle for properly

locating said handle at the beginning of said transfer.

8. Apparatus as in Claim 1, and further characterized
by spaced guide means 96, 97 between said article and
the web and on opposite sides of said roller means 34,
whereby said web is folded around said guide means and
said roller when said roller is in said second position,
and said weh and said roller means 34 make essentially

line contact with said article.

9. A method of transferring a series of decals from an
elongated web to a corresponding number of generally cy-
lindrical articles, the decals being substantially regularly
spaced on the web, comprising the steps of rotatably mount-
ing an article adjacent the web, pressing the web against
the article, rolling a decal onto the article by simul-
taneously moving the web and rotating the article a distance
approximatel? equal to the length of a decal and then stop-
ping the web movement, moving the web away from the article,
and then moving the weh a short distance to locate the

next subsequent decal in position to be transferred to a

next subsequent article.

10. A method of transferring a decal from an elongated
weh to an article having a generally cylindrical wall,
characterized by the steps of pressing the web against

the wall, pulling the web and thereby simultaneously
moving the weh and rotating the article to roll the decal
onto the wall, and stopping said rotation after said decal

is transferred to the article.



0043409

29

ah
grenes

2 49
|37 48
K 46
:-3 > / J
| 147 0O
k=
=
1Y 94
——92
—34
\\97
25
10 -
B T THIIL 1iiim Ui/ T—)
Ll
|

I wo—

]




J

R

(&

=

\ 11”

®
M) [ 34
W 25
3
) H ||
\ ]
N — gl
\. = [ .
N\ W -— -
| N 33 \\~ I 20‘2 | ““. 7—l
N 120, = BN LB 10
N = = g!
= = 3 125
§ 104 |1 16, 0 Sei=it —r— ==L is
\E .-l:,-_{-::t:.::_::::‘:—:_:: ii |%'g
t ) s r;é:.:é@'gg 2
N loom N[ 108/ | 106 (pg '@
N\ ns’ 103|109 102
AN
N “ | 0
N ! ! /
N L, Ml W/
COA SO S S SS SOOTTRORSN XN




0043409

[
A = g9 9 U= s
eel— mmm&D.w. d 8 7 =] s L
AT =3l “r“.iﬁ\//\.m
28l “ - 98 s = x
o= T [y H ] A _] 2l
gy~  2€! [HIMOT[ETH ] v e w-nwﬁ .
& _ 99 =
f auil =|
Lyl s “ 6l D _ 1\
i 3 AN, Y s 1 S
bhl—toA 0—s LJIA w.»..« 1l g _ ¥N‘ -+S
eyl - I . €9 —ETLTZ -1
ATddns gegl
H3IMOd gc
i L s \
It ot 8! OT gl =i T
99-17| Aq/#: @\:@1 14°]
L€l <Mm_ ogl wm_ ol _@/ @ 21
-~
D= L¥VIS g | | 598 .
621 s 0 . C T, T T_ /L
o) =TI %2 go1Hn | S
(IR
W—5 ¥el
- el 12|
% -




0043409

09l 6Sl 8gl 261 96|
Y r . 7 r~
2-181-1
N3dO N3dO N3dO a3so1d N3O | o oD MOWLL
N3dO N3dO a3aso1o N3dO N3dO geel SIOVINOD
a3so1d | a3son N3dO @3so1d |  a3sod veel SLOVINOD
13s34 | 13s3y 13s 13s3y | 13s3y €€l 11139
a3so1d N3dO N3dO N3dO a3so1d 82¢l S1OVINOD
__ @80 | N3O |  N3do | Nado @3so1d __v2el SLOVINOD
13s 13s3y 1353y 13834 13s 2¢1 113D
) _ IS|
g3so a3so1d N3dO N3dO a3asod HOLINS
, &bl
N3dO N3do a3so1o a3so1o N3dO HO LIS
8¢l
N3dO N3dO a3son a3sold N3dO HOLIMS
, ¥ HOLIMS
N3dO N3dO N3dO ~ N3do 30T | o o340 VLS
31040 aN3 dn NOILVOIddV| NOILVIIddY| 310AD LuVLS
dN OV3IH| SIAINYY QVIH aN3 | 18V1S/NMOQ dn GvaH
NMOTJ QV3H | SIAINYY QVIH

— 8 T Lo

/

y s




>

9

European Patent

EUROPEAN SEARCH REPORT

Office

004,2402.

EP 81 10 2703

DOCUMENTS CONSIDERED TO BE RELEVANT

CLASSIF:CATION OF THE
APPLICATION (int C1.3)

The Hague 13-10-1981

Category Citation of document with indicatio s, where appropriate, of relevant Relevant
passages to claim
US = A - 3 231 448 (FLOOD) 1,3,8,
¥ Column 2, lines 19~35; column 9
3, lines 21-35 * B 65 C 9/18
’ B 65 C 3/12
DE - A - 2 923 395 (DENNISON) 1,4,
* Page 16, line 8 - page 19, 8,9
line 4 *
& GB = A - 2 027 410
- - ) TECHNICAL FIELDS
DE = A - 2 239 693 (MEYERCORD) 1,4 LESRNICAL FIELDS
* Page 6, lines 1-10 *
D & US - A - 3 813 268
B 65 ¢C
CATEGORY OF
CITED DOCUMENTS
X: particularly relevant
A: technological background
O: non-written disclosure
P: intermediate document
T: theory or principle underlying
the invention
E: conflicting application
D: document cited in the
application
L: citation for other reasons
&: member o' the same patent
7[ ) family,
The present search report has been drawn up for ail claims
corresponding document
Place of search Date of compietion of the search [Exam’ner

KIRSCHBAUM

EPFO Form 15031 06.78




	bibliography
	description
	claims
	drawings
	search report

