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Abstract of the Disclosure

There is disclosed a printing apparatus for printing on tags
and labels. The apparatus includes a compact housing which is
comprised essentially of plastics material. The housing includes
a self-storing sliding cover, end plates and a base forming track
structure for the cover, and a shelf for mounting a thermal
printing mechanism. The printing mechanism is a compact module
that is suitably secured in the housing. The printing mechanism
includes structure for maintaining tension in a label-carrying
web, Tor adjusting the orientation of the printing mechanism's
thermal print head, and for applying controlled rewinding.
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PRINTING APPARATUS

Background of the Invention
Field of the Invention

This invention relates to the art of printing on record
members such as tags and labels.

Background of the Prior Art
The following prior art United States patents are made of

record: 2,107,997 to Horsley granted February 8, 1938; 4,061,227
to Olbres granted December 6, 1977; 4,162,024 to Shanley granted
July 24, 1979; 4,391,535 to Palmer granted July 5, 1983; 4,465,187
to Kinard et al granted Augqust 14, 1984; 4,490,206 to James A.
Makley granted December 25, 1984; and 4,776,714 to Sugiura et al
granted October 11, 1988.

Summary of the Invention
It 1s an object of the invention to provide an improved

printing apparatus having a platen roll and a thermal print head
cooperable with the platen roll for printing on labels on a
carrier web, a delaminator, an arrangement for maintaining the
tension in the carrier web at the delaminating means, and wherein
the tension is maintained by a driven tensioning roll having a

higher peripheral speed than the platen roll.
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It is another object of the invention to provide an improved
printing apparatus including a cooperating print head and platen
for printing on labels on a carrier web, a delaminator, a carrier
web tensioning device downstream of the delaminator, and a carrier
web rewinder downstream of the tensioning device.

It 1s yet another object of the invention to provide an
improved thermal printing apparatus, wherein the print head is
pivotally mounted about a first axis by a mounting member, and
wherein the mounting member is pivotally mounted about a second
axls with respect to the first axis.

It 1s another object of the invention to provide an improved
printing apparatus in which a thermal print head has a straight
line thermal printing elements and a platen roll for the printing
elements has an axis of rotation wherein the print head is
pivotally mounted for movement into and out of cooperation with
the platen roll, and wherein the structure for mounting the print
head has a pivotal axis which is selectively adjustable to bring
the line of printing elements into parallel relationship with
regard to the platen roll axis.

It 1s still another object of the invention to provide an
improved thermal printing apparatus in which an ink ribbon 1S
advanced through a slip clutch and a carrier web for labels is
also advanced through another slip clutch.

It 1s another object of the invention to provide an improved
printing apparatus including a thermal print head, an arrangement
for advancing a thermal ribbon including a rewinder, with the
rewinder including a driven spindle, a ribbon roll mounting member
and a slip clutch for drivingly connecting the spindle and the
ribbon roll mounting member.

It is yet another object of the invention to provide an
improved printing apparatus for printing on labels releasably
adhered to a carrier web and a delaminator for delaminating
printed labels, wherein a rewinder is used to tension the carrier
web, and wherein the rewinder includes a driven spindle, a carrler

web mounting member for mounting the carrier web in roll form, a

. e e T i SLUTIIIIRE oy L 1Ght -y At e . . . TR 2 D N D - A ARt Lk A Lo e e e o
e b TOIREAL st I AL T ALY LM AV AR Sl 1M AL L o 8 b e Al T ey e ' PR AL EL LT A TR S RN rlsssporiniem



2005570

~-Nocket No. M-510 ~-3-

slip clutch drivingly connecting the spindle and the carrier web
mounting member.

It is another object of the invention to provide an improved
thermal printing ribbon handling arrangement in a thermal printing
apparatus, wherein a spindle is provided and there is a continuous
brake on the spindle for applying braking force to a printing
ribbon supply roll to maintain tension in the ribbon.

It 1s yet another object of the invention to provide an
improved printer having a housing which includes a sliding cover
and tracks comprised of housing components.

It 1s another object of the invention to provide an improved
housing for a printer, wherein a thermal printing mechanism is
mounted on a shelf, electronic controls for the mechanism are
mounted on a slide below the shelf, and wherein a fan disposed
above the shelf is connected to space below the shelf by a duct.

It 1s still another object of the invention to provide an
improved housing for a thermal printing mechanism, wherein the
housing includes a shelf having an upper surface for mounting a
rotatable label supply roll mounting member, with the shelf having
a compartment below the upper surface, and the printing mechanism
being disposed partly in the compartment and partly above the
upper surface.

It 1s another object of the invention to provide an improved
housing for a printer, wherein the housing includes uniquely
arranged printing means, spaced upstanding end plates, a bottom
panel disposed below record member mounting means, spaced walls
connecting the end plates, a fan mounted on the end plates, and a
grill connected to the one end wall and covering the fan.

It 1s a still further object of the invention to provide an
improved ink ribbon guide which improves tracking of the ink
ribbon.

It 1s a further object of the invention to provide an
improved printer which is compact, is composed primarily of molded
plastics parts, is easy to assemble, is lightweight so as to be

portable, and which has relatively few moving parts.
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Additional features and objects will be readily apparent to
those skilled in the art when reference is made to the following
detailed description and the accompanying drawings.

Brief Description of the Drawings

FIGURE 1 1s a perspective view of the printing apparatus of
the i1nvention:

FIGURE 2 1s an enlarged perspective view of the printing
apparatus, without the printing mechanism;

FIGURE 3 1is an exploded perspective view of the printing
apparatus, without the printing mechanism;

FIGURE 4 1s a broken-away horizontal sectional view of the
housing of the printing apparatus;

FIGURE 5 1s a vertical sectional view of the printing
apparatus;

FIGURES 6A through 6D are exploded perspective views of four
portions of the printing mechanism;

FIGURE 7 1s a top plan view of the printing mechanism and the
supply spool;

FIGURE 8 1s a vertical sectional view of the print head
position control device; and

FIGURE 9 1s a perspective view of the printing mechanism;

FIGURE 10 1s a top plan view showing portions of the
adjustment mechanism for the print head; and

FIGURE 11 is a fragmentary view of one of the guides shown
guiding the ink ribbon.

Detailed Description of the Preferred Embodiment

With reference to FIGURE 1, there is shown a printing
apparatus generally indicated at 10 including a housing generally
indicated at 11 having a sliding articulated cover generally
indicated at 12. The apparatus 10 has a control panel 13 with
control keys 14 and a display 15. The apparatus 10 can be
operated by electrical energy supplied via a power cord 16 or via
a rechargeable battery (not shown). The apparatus 10 has an
opening 17 through which printed tags T or labels L can be
dispensed.
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With reference to FIGURES 2 and 3, the housing 11 is shown to
include a base 18 having an upper surface or shelf 19 with a

compartment 20 located below the upper surface 19. The base 18
also has a pair of elongate, parallel, horizontally extending,
depending panels 21 and 21' and four upstanding posts 22, 23, 24
and 25. The post 25 is mounted on a duct 25' having a duct
opening 25". The duct 25' communicates with space S below the
shelf 19 as best shown in FIGURE 4. A bottom panél 26 1s snap
connected onto the panels 21 and 21' by snap fasteners 27. The
panel 26 is thin and is strengthened by interconnecting ribs 28.
End panels or end plates 29 and 30 are suitably connected to the
base 18. End plates 29 and 30 have upper portions that extend
above the shelf 19 and lower portions which extend below the shelf
19. The end plate 29 has a louvered portion 31 aligned with an
electric fan 32. A grill 33, which allows the passage of air, 1is
suitably connected to the end plate 29 so that the fan 32 1is
positioned between the louvered portion 31 and the grill 33. The
end plate 30 has a louvered portion 34 and an opening 35. The
opening 35 1s aligned -with the opening 17. A panel 36 in which
the opening 17 is formed is suitably connected to the end plate
30.

A guide 37 having end portions 38 anchored in respective end
plates 29 and 30 cooperates with retainers 39 (FIGURE 5) secured
to the underside of a slide or tray 40. The tray 40 mounts a
printed circuit board 41 having electronic controls. The

electronic controls are disclosed in a U.S. Patent

No. 5,251,289 of Thomas F. Fidler and Patricia Ann Schaeffer,
igsued October 5, 1993, and entitled "PRINTER WITH IMPROVED
DATA ENTRY". A ribbon connector 42 1s folded

so that the tray 40 can be slid partially out of the housing 18 to
provide access to the circuit board 41.

The end plates 29 and 30 have mirror-image tracks 43 and 44
for receiving the sliding cover 12. The cover 12 is comprised of
hingedly-connected slats 45. Each slat 45 has a head 46 and a

socket 47. The head 46 of one slat 45 is received in the socket
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47 of the next adjacent slat 45. The slats 45 are articulated by
the heads 46 and sockets 47 so that the cover 12 can track along
the tracks 43 and 44 from the closed position shown in FIGURE 1 to
the open position shown in FIGURES 2 and 5. The tracks 43 and 44
are formed not only in the respective panels 30 and 29, but the
bottom panel 26 has track surfaces 43 and 44'. 1In the open
position of the cover 12 shown in FIGURE 5, the slats 45 at the
bight of the "U" formed by the cover 12 are supported on the
surface 43' and by the surface 44' (not shown in FIGURE 5 but
shown 1in FIGURE 3). The cover 12 is shown to have a handle 48.

In 1ts closed position, the cover 12 serves to protect the
apparatus 10 from damage and from dust. 1In its open position, a
rotatably mounted spool 49 and a roll LR or TR of record members R

R, and for servicing.

The apparatus 10 can print on either tag T or labels L.
FIGURE 2 shows a tag roll TR of record members R. The record
members R are in the form of tags T preferably connected at 1lines
of perforation P. FIGURES 3 and 7 show a label roll LR of a
composite web C comprised of pressure sensitive labels L
releasably adhered to a carrier web CW.

With reference to FIGURES 6A through 6D, where is shown a
printing mechanism frame 60. Print head mounting structure
generally indicated at 61 includes four posts 62, 63, 64 and 65
snugly received and held in respective holes 66, 67, 68 and 69 in
the frame 60. The posts 62 and 64 are snap-fitted into respective
holes 66 and 68 by means of resilient end portions 70 and 71.
Rotatable guides 72 and 73 are snap-fitted onto the respective
posts 62 and 64. Resilient end portions 74 and 75 are snap-fitted
into respective grooves 76 and 77 on respective shafts 62 and 64.
The guides 72 and 73, which have closely spaced continuous annular
ridges 78 with intervening grooves 79 (FIGURE 11), are used to
quide a thermally sensitive ink ribbon 1IR. The ridges 78 and
grooves 79 to which the tensioned ink ribbon IR generally conforms
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1s best shown in FIGURE 11. The ridges 78 and grooves 79
facilitate tracking of the ink ribbon IR. The print head mounting
structure includes a plate 80 having shouldered holes 81 for
receiving end portions of the posts 62 through 65. Screws 82
passing through washers are received in threaded holes 84 in the
posts 62 through 65 to connect the plate 80 securely to the posts
62 through 65.

The post 65 receives an elastomeric washer 85 which bears
against a flange 65' on the post 65. The washer 85 has a convex
or crowned upper surface 86. A mounting member generally
indicated at 87 has a tubular portion 88 with a concave annular
end surface 89. The surfaces 86 and 89 contact and mate with each
other and enable the mounting member 87 to be skewed on the post
65 upon rotation of a cam in the form of an eccentric 90. The
eccentric 90 is shown is solid lines in FIGURE 6 and in broken
lines, for clarity, in FIGURE 10. The eccentric 90 is received in
a follower hole 88' in tubular portion 88 and has a knurled
manually engageable flange 91 by which the eccentric 90 can be
rotated when the alignment of print head 111 is to be manually
adjusted. A flat elastomeric washer 92 is received on the post 65
between surface 93 and the plate 80. The washer 92 helps hold the
eccentric 90 in its adjusted position. The post 65 has an annular
surface 93' which snugly receives the crowned washer 85. The post
65 also has an annular bearing portion 94 which has a diameter
substantially smaller than the diameter of the portion 93'. The
eccentric 90 has a round hole 90' which receives the bearing
portion 94. The portions 93 and 94 are joined by a tapered
portion 95. Directly below the follower hole 88' is an elongated
slot 88" which confines movement of the mounting member 87 in a
flat plane in the directions of double-headed arrow A in FIGURE 10
upon rotation of the eccentric 90. To adjust the eccentric 90,
the associated screw 82 is loosened and the flange 91 is manually
gripped and rotated slightly. This causes the tubular portion 88
of the mounting member 87 to shift in either direction of the
double-headed arrow A depending upon the direction of rotation of
the eccentric 90. Thus, a straight line of printing elements 112

et s T AT A MR AR M L E T M (R AU W A s ey e e . . S R I T T IO P HETTIE N e LANee et 1 41 SR B A1 S bbb e+ 1R 1C D nre e e e .



2005570

-Docket No. M-510 -8~

on print head 111 can be brought into parallel alignment with
rotational axis of platen roll 129 of platen 125. When adjusted,
the associated screw 82 is tightened to hold the eccentric 90 in
its adjusted position. It is readily apparent that adjustment of
the eccentric 90 results in adjustment of the axis of the tubular
portion 88.

The mounting member 87 has a bore 96 in which a cup-shaped
follower 97 is keyed. The follower 97 has a flange 98 that bears
against surface 99. A spring 100 bears against the bottom of the
cup 97 and against a plate 10l1. The plate 101 has
heat-dissipating fins 102. The plate 101 is pivotally mounted on
axially aligned pins 102' received in axially aligned holes 103 in
the mounting member 87 and in axially aligned holes 104 in the
plate 10l. The pins 102' pivotally mount the plate 101 on an axis
which is perpendicular to the axis of the tubular portion 88 of
the mounting member 87. The plate 101 has a dovetail slot 105
formed by inclined surfaces 106. A print head mounting member or
plate 107 has inclined ends formed by inclined ridges 108 which
match the inclined surfaces 106. To assemble the plate 107 onto
the plate 101, the plate 107 is slid into the dovetail slot 105.
Thereafter, a screw 109 is threaded into a plate 110 on which the
print head 111 is mounted. The print head 111 includes dot-type
thermal heating elements 112 preferably arranged in a straight
line as shown. The screw 109 is inserted through a clearance hole
113 on the plate 101. A resilient ring 114 is snapped into a
groove 1ll5 on the screw 109 to retain the plate 107 in place. The
plate 107 has locator pins 116 received in holes 117 in the plate
110. The print head 111 is connected to the electronic controls
via a flexible ribbon connector 118 and a stationary connector
119. The ribbon connector 42 is connected to the stationary
connector 119.

An actuator generally indicated at 120 includes a cam
generally 1indicated at 121 and a lever or handle 122 keyed to the
cam 121. The cam 121 includes a print head control cam 123 and a
switch cam 124 for operating a switch 124'. The control cam 123
acts on the follower 97 as best shown in FIGURE 8. Manual
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movement of the handle 122 rotates the cams 123 and 124, 1In
FIGURE 7, the handle 122 and the cams 123 and 124 are in the
normal or operating position, and counterclockwise movement of the
handle 122 causes the handle 122 and cams 123 and 124 to be in the
non-operating or loading position. To move the mounting member 87
to the non-operating or loading position the high point of the cam
123 cooperates with cam follower surface 87' on the mount ing
member 87. In the loading position, the print head 111 is spaced
from the platen generally indicated at 125. The spring 100 is
partially loaded even when the handle 122 is in the loading
position. The partially-loaded spring 100 is held captive between
the cup 97 and the plate 101. However , movement of the handle 122
to the operating position (FIGURE 7) causes the spring 100 to be
further compressed to increase the pressure of the print head 111
against the platen 125. The spring 100 is forgiving enough to
enable either tags T or labels L to be printed without adjustment,
Tags T are typically thicker than composite label webs C. In the
operating position of the handle 122, the switch cam 124 operates
the switch 124' to signal the electronic controls that the print
head 111 is in its printing position ready to print. In the
non-operating position, the switch cam 124 operates the switch
124" to signal that the print head 111 is in its non-operating
position and hence disables the printing apparatus 10.

With reference to FIGURE 6A, mounting structure generally
indicated at 126 indicates a mounting block 127 and a mounting
block 128. The platen 125 is shown to be a rotatable platen roll

mounting block 127 and in a hole (not shown) in the mounting block
128 by respective shaft portions 131 and 132. A delaminator

in a hole (not shown) in the mounting block 128.

A tensioning mechanism generally indicated at 136' includes a
tensioning roll 136 and a back-up roll 137. The tensioning roll
136 1s spaced from the platen roll 129 and is rotatably mounted at
1ts shaft portion 138 in hole 139 and at its shaft portion 138' in
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a hole (not shown) in the mounting block 128. The roll 137 is
rotatably mounted on a support generally indicated at 140 at
spaced projections 141 (only one of which is shown). The support
140 1s urged counterclockwise (FIGURE 6) by a spiral spring 142.
The spring 142 1is received about a post 143 and bears against a
projection 144 on the mounting block 127 and against the support
140. The post 143 1s shown to be received in a hole 145 in the
mounting block 127. The spring 142 thus urges the back-up roll
137 into cooperation with the tensioning roll 136. A driven gear
146 on the shaft portion 131 meshes with an idler gear 147 mounted
on a stud 148. The 1idler gear 147 meshes with a gear 148' on the
shaft portion 138 of the tensioning roll 136. The gear ratio on
the gear train provided by the gears 146, 147 and 148' causes the
tensioning roll 136 to be driven at a slightly greater peripheral
speed than the peripheral speed of the platen roll 129. As the
carrier web CW passes between the print head 111 and the platen
roll 129, the carrier web CW is advanced at a selected speed, but
because the driven tensioning roll 136 is driven at a higher speed
than the platen roll 129, the carrier web CW is always under
tension from the place where the print head 111 and the platen
roll 129 cooperate, around the peel roller 134, and to the nip of
the rolls 136 and 137. It is to be understood that there is
slippage between the tensioning roll 136 and the carrier web CW.
When threading the carrier web CW between the rolls 136 and 137,
the user presses on the lever or handle 149 to overcome the force
of the spring 142 and to pivot the support 140 clockwise (FIGURE
6). This causes the roll 137 to move away from the roll 136 so
that the free end of the carrier web CW can be readily threaded
between the rolls 136 and 137. A gquide generally indicated at 150
1s received at its ends in a hole 151 in the mounting block 127
and i1n a hole (not shown) in the mounting block 128. The guide
150 has a pair of arcuate guide members 152 received in grooves
153 in the roll 136. The guide members 152 guide the carrier web
CW from the peel roller 134 to the nip between rolls 136 and 137
which is especially useful in threading the carrier web CW.
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Moreover, the guide members 152 prevent the carrier web CW from
going between the platen roll 129 and the roll 136.

tags T from the tag roll TR.

An electric motor 154, preferably of the stepping motor type,
1s secured by screws 155 (only one of which is shown) to the
underside of the frame 60. The motor 154 is disposed in
open-ended tubular portion 20' in the compartment 20. The tubular
portion 20' opens into space below the compartment 20. A toothed
pulley 156 is secured to motor shaft 157. An endless toothed belt
158 meshes with the upper half of the pulley wheel 156 at 159 and
meshes with a toothed pulley wheel 160 at 161. A bracket 162
mounted to the underside of the frame 60 rotatably mounts the
composite gear 146 and toothed wheel 160. A belt 163 meshes with
a toothed pulley wheel 165 (FIGURE 6D) at 166 and with a toothed
pulley wheel 167 at 168. The belt 163 also meshes with the lower
half of toothed wheel 156 at 164.

A belt tensioning device 169 includes a roll 170 on which
wheels 171 having flanges 172 are received. A washer-shaped
separator 173 1s also received on the roll 170 between the wheels
171. The lower flange 172 and the separator 173 contact the
outside of the belt 163. The upper flange 172 and the separator
173 contact the outside of belt 158. The belts 158 and 163 have
sides 158' and 163' that overlap to form a "V". The wheels 171
contact the sides 158' and 163' and simultaneously tension both
belts 158 and 163. The roll 170 has stub ends 175 held in spaced
recesses 176 in a holder 177. A compression spring 179 acts on
the holder 177 to urge the wheels 171 against the belts 158 and
163. Opposed pins (not shown) secured to the underside of the
frame 60 pass from the outside into elongated slots 178 to mount
the holder 177. End 179' of the spring 179 bears against a
stationary spherical abutment (not shown).

The carrier web CW is rewound by a carrier web rewinder or
rewind mechanism generally indicated at 180. The mechanism 180
applies tension to the carrier web CW from between the nip of the
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rolls 136 and 137 to the place where the carrier web CW is wound
onto the roll R'. The free end portion of the carrier web CW is
wrapped around hub 181 with the lower edge of the carrier web
against a disc or plate 182. The hub 18] and the plate 182
constitute a spool 183. The hub 181 has diametrically opposed
longitudinal grooves 184 and the plate 182 has diametrically
opposed radial grooves 185. With the free end portion of the
carrier web CW wrapped about the hub 181, a hat-shaped bail 186
having leg portions 187 and stripper portions 188 is slid onto the
hub 181 with the legs aligned with the grooves 184 until the
stripper portions 188 bottom in the grooves 185. Thus, the end

leg portions 187. A spindle 189, with the toothed pulley wheel
165 integral therewith, receives a mounting member 190 below the
plate 182, and receives a clutch 191 comprised of a disc or clutch
plate 192, a clutch member 193, a spring 194 and a retainer 195
above the plate 182. The mounting member 190 is snap-fitted into
a hole 190a in the frame 60. The mounting member 190 is keyed
against rotation in the hole 190a but can be removed therefrom by
pulling the assembly 180 upwardly. This causes the mounting
member 190 to be unsnapped from within the hole 190a. The hub 181
has a pair of depending snap connectors 196 which snap into the
disc 182. The spool 183 is driven through the clutch 191. The
spindle 189 has resilient snap members 197 which snap over the
retainer 195. As shown the spindle 189 is D-shaped and the clutch
member 193 and the retainer 195 have D-shaped holes. Thus, the
spindle 189, the clutch member 193 and the retainer 195 rotate as
a unit. The spring 194 urges the clutch member 193 against the
disc 192 which is preferably made of elastomeric material such as
polyurethane. The disc 192 bears against clutch surface 198.
Accordingly, motion from the spindle 189 is transmitted to the
disc 182 through the clutch 191. The hub 181 is keyed to and
hence rotates as a unit with the disc 182. As the hub 181
rotates, tension is applied to the carrier web CW. The spindle 189
i1s always driven faster than required to keep the carrier web CW
under tension even when the platen roll 129 is rotating. The
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clutch 191 slips whenever the motor shaft 157 is rotating and
applies the needed rewinding force to the carrier web CW. A
washer 189a press-fitted into the end of the spindle 189 retains
the belt 163 on the toothed wheel 165.

Ink ribbon rewind mechanism or rewinder 180 identical in
many respects to the carrier web rewind mechanism 180 so the same
reference characters are used with the addition of a3 prime,
however, components that are not identical are indicated with
different reference characters. The mechanism 180' includes a
disc or plate 200 similar to the plate 182, however, the plate 200
1s of lesser diameter, does not have grooves 185, but has external
ridges and grooves 201 in wall 202. The wall 202 is split into
two parts, whereas wall 182w on the plate 182 is split into four
parts. Also, bail 203 has legs 204 that are shorter than the legs
187. The mechanism 180' maintains tension in the ink ribbon IR
from the place where the print head 111 contacts the platen roll
129 to the place where the ink ribbon IR is wound into the take-up
or spent ribbon roll IRT. The ink ribbon IR is initially on a
supply roll IRS mounted on an ink ribbon supply mechanism 180".

The mechanism 180" is the same as the mechanism 180, except
that the brake plate or disc 192" is positioned between the flat
lower surface of the plate 200" and the spacer 190". The brake
disc 192" bears against upper surface 205 of the non-rotatable
mounting member 190". The upper surface 205 has slots 206.
Because the brake disc 192" is elastomeric, the brake disc 192"
deforms into the slots 206. Therefore, braking action takes place
between the upper surface of the clutch disc 192" and the
underside of plate 200". The inside of the ink ribbon supply roll
IRS makes snug contact with ridges and grooves 201". As the ink

the record members R and by the mechanism 180', the mechanism 180"
applies slight drag to the ink ribbon IR to maintain tension from
the place where the ink ribbon IR is paid out of the roll IRS and
the platen roll 129,

Referring to FIGURES 6B and 6C, a post 206 is snapped 1into a
hole 207 in the frame 60. The post 206 has a groove 208. A
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rotatable quide 209 having resilient fingers 210 is received over
the post 206 and the fingers 210 are snapped into the groove 208.
The ink ribbon IR is guided by the quides 72, 73 and 209 as shown
in FIGURE 7.

A post 211 1s snapped into a hole 212 in the frame 60. The
post 211 has a groove 213. A rotatable guide 214 having resilient
fingers 215 1is received over the post 211 and the fingers 215 are
snapped into the groove 213. The composite web C is guided by the
guide 214 as shown in FIGURE 7.

The apparatus 10 has a switch 216 (FIGURE 6C) for sensing the
absence of a supply web of either tags T or labels L. Absence
will disable to printing apparatus 10.

A switch 217, secured to the underside of the frame 60 by a
bracket 218, cooperates with an apertured disc 219 on spindle 189"
to detect rotation of the spindle 189". If the spindle 189" fails
to make the desired number of rotations within a predetermined
time, a jam or out-of-stock condition 1s presumed and the
apparatus 10 is disabled. Leads 216', 217' and 154' connect the
switch 216, the switch 217 and the motor 154 to a stationary
connector 119'. The ribbon connector 42 1s connected to the
connectors 119 and 119°'.

The apparatus 10 uses a number of identical parts for the
same of economy of manufacture, namely guides 72, 73, 209 and 214
are 1dentical; posts 62, 64, 206 and 211 are identical; posts 63,
95, 126' and 143 are 1dentical; and most of the parts of the
mechanism 180, 180' and 180" are identical. The printer 10 is
constructed almost entirely of plastics material except for a
motor of the fan 32, the motor 154, the print head 111, springs
100, 142, 178, 194, 194'and 194", the guide 37, the slide or tray
40, elastomeric belts 158 and 163, posts 63, 65, 126' and 143, the
shafts or shaft portions on which elastomeric rolls 129, 136 and
137 are mounted, and miscellaneous screws, washers, clips, pins,
electrical wires and switches.

To load the apparatus 10, the handle 122 1s positioned in its

non-operating position and for example a composite label web C is
threaded into position, namely a label roll LR is positioned on

v T TIONENER e Lt L M La AT o b I S T VA e Yt e b e



<005570

Docket No. M-510 ~-15-

the supply spool 49 and the composite web C is guided past the
guide 214, through the switch 216, and to between the print head
111 and the platen roll 129. As the carrier web CW makes a sharp
angle around the peel roller 134, labels L are stripped from the
carrier web CW. The handle 149 is moved so that the tensioning
roll 137 is moved apart from the tensioning roll 136. The free
end of the carrier web CW is passed between the spaced rolls 136
and 137 and, with the bail 186 removed, the marginal end portion
of the carrier web CW is wrapped once around the hub 181. The
bail 186 is now inserted into the grooves 184 and 185. To load
the ink ribbon IR, a supply roll IRS of thermally sensitive ink
ribbon IR is positioned on the hub 181" and in snug contact with
ridges 201" on wall 202". The ink ribbon IR is now passed into
contact with the guide 209 and to between the print head 111 and
the platen roll 129, about guides 72 and 73 and to an ink ribbon
take-up roll IRT. With a wrap of the free end portion of the ink
ribbon IR on the hub 181' the bail 203 is positioned in grooves
184'. The handle 122 is now ready to be moved to the operating
position shown in FIGURE 7.

Other embodiments and modifications of this invention will
suggest themselves to those skilled in the art, and all such of
these as come within the spirit of this invention are included

within its scope as best defined in the appended claims,
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The embodiments of the invention in which an exclusive property or
privilege 1s claimed are defined as follows:

1. Printing apparatus, comprising: a platen roll having an axis of
rotation, a thermal print head having thermal printing elements disposed in a
straight line and cooperable with the platen roll, and means for mounting the
print head, the mounting means including a stationary post generally parallel to

the platen roll axis, a mounting member connected to the print head, the

mounting member being pivotally supported on the post, and means for adjusting
the mounting member relative to the post to bring the line of printing elements ‘
into parallel relationship with respect to the platen roll axis.

2. Printing apparatus, comprising: a platen roll having an axis of rotation,
a thermal print head having thermal printing elements disposed in a straight line
and cooperable with the platen roll, and means for mounting the print head, the
mounting means including a stationary post generally parallel to the platen roll
axis, a mounting member connected to the print head, the mounting member
being pivotally supported on the post, means for adjusting the mounting member
relative to the post to bring the line of printing elements into parallel
relationship with respect to the platen roll axis, and wherein the adjusting means
includes means for confining adjusting movement of the mounting member to a
flat plane. .

3. Printing apparatus, comprising: a frame, a platen roll having an axis of
rotation, a thermal print head having thermal printing elements disposed in a
straight line and cooperable with the platen roll, and means for mounting the

print head, the print head mounting means including a plate and three stationary.



200557

“

posts connected to the plate and to the frame, a mounting member connected to
the print head, wherein one of the posts is generally parallel to the print head
axis and pivotally supports the mounting member thereon, and means for
adjusting the mounting member relative to said one post to bring the line of
printing elements into parallel relationship with respect to the platen roll axis.

4. Printing apparatus, comprising: a platen, a thermal print head
cooperable with the platen, means for mounting the print head for pivotal
movement 1nto and out of printing cooperation with the platen, the mounting
means including a post, a mounting member mounted for pivotal movement about
the post, and a plate on the mounting member for supporting the print head, the
mounting member having means for providing a cam follower surface, a cam
follower mounted on the mounting member, a partially loaded compression
spring acting against the follower and the plate, a manually operable cam for
alternately acting on the cam follower to further load the spring and urge the
print head into pressure contact with the platen or acting on the cam follower
surface to move the print head out of contact with the platen, and wherein the
cam 1s captive between the cam follower surface and the cam follower.

5. Printing apparatus, comprising: a platen, a thermal print head
cooperable with the platen, means for mounting the print head for movement into
and out of printing cooperation with the platen, the mounting means including a
post, a mounting member mounted for pivotal movement about the post, a plate
for supporting the print head, and means for pivbtally mounting the plate on the
mouritirig member, the mounting merhber having means for providing a cam
follower surtace, a cam follower mounted on the mounting member, a partially

loaded compression spring acting against the follower and the plate, a manually
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operable cam for alternately acting on the cam follower to further load the spring
and urge the print head into pressure contact with the platen or acting on the cam
follower surface to move the print head out of contact with the platen, and
wherein the cam is captive between the cam follower surface and the cam
follower.

6. Printing apparatus, comprising: a platen, a thermal print head
cooperable with the platen, means for mounting the print head for pivotal
movement 1nto and out of printing cooperation with the platen, the mounting
means including a post, a mounting member mounted for pivotal movement about
the post, and a plate on the mounting member for supporting the print head, the
mounting member having means for providing a cam follower surface, a cup-
shaped cam follower mounted on the mounting member, a partially loaded
compression spring acting against the plate and active against and received in the
follower, a manually operable cam for alternately acting on the cam follower to
further load the spring and urge the print head into pressure contact with the
platen or acting on the cam follower surface to move the print head out of
contact with the platen, and wherein the cam is captive between the cam follower
surface and the cam follower.

7. Printing apparatus, comprising: a platen, a thermal print head
cooperable with the platen, means for mounting the print head for pivotal
movement about a print head axis into and out of printing cooperation with the
platen, the mounting means including a stationary post, a mounting member
mounted for pivotal movement about the post, wherein the mounting member

includes a tubular portion having an elongate slot, wherein the post 1s in guiding
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relation in the slot, means for adjusting the position of the print head axis,

wherein the adjusting means includes an eccentric, wherein the tubular portion

providing cam follower surface, a cam follower mounted on the mounting

member, a partially loaded compression spring acting against the follower and

il -

the plate, a manually operable cam for alternately acting on the cam follower to
further load the spring and urge the print head into pressure contact with the
platen or acting on the cam follower surface to move the print head out of
contact with the platen, and wherein the cam is captive between the cam follower
surface and the cam follower.

8. Printing apparatus, comprising: a platen roll having an axis of
rotation, a thermal print head having thermal printing elements disposed in a
straight line and cooperable with the platen roll, means for mounting the print
head for pivotal movement into and out of printing cooperation with the platen,
the mounting means including a stationary post generally parallel to the platen
roll axis, a mounting member mounted for pivotal movement about the post, a
plate on the mounting member for supporting the print head, and means for
adjusting the mounting member relative to the post to bring the line of printing
elements into parallel relationship with respect to the platen roll axis, the
mounting member having means for providing a cam follower surface, a cam
follower mounted on the mounting member, a partially loaded compression
spring acting against the follower and the plate, a manually operable cam for

alternately acting on the cam follower to further load the spring and urge the
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print head into pressure contact with the platen or acting on the cam follower
surface to move the print head out of contact with the platen, and wherein the
cam is captive between the cam follower surface and the cam follower.

9. Printing apparatus, comprising: a frame, a platen, a thermal print head
cooperable with the platen, means for mounting the print head for pivotal
movement into and out of printing cooperation with the platen, the mounting
means including a plate and three stationary posts connected to the plate and to
the frame, a mounting member mounted for pivotal movement about one of the
posts, and a plate on the mounting member for supporting the print head, the
mounting member having means for providing cam follower surface, a cam
follower mounted on the mounting member, a partially loaded compression
spring acting against the follower and the plate, a manually operable cam for
alternately acting on the cam follower to further load the spring and urge the
print head into pressure contact with the platen or acting on the cam follower
surface to move the print head out of contact with the platen, and wherein the
cam 1s captive between the cam follower surface and the cam follower.

10. Printing apparatus comprising: a thermal print head having thermal
printing elements disposed in a straight line, a platen roll having an axis of
rotation, means for mounting the print head for pivotal movement about a print
head axis into and out of printing cooperation with the platen, means for
adjusting the position of the print head axis, means for confining movement of
the print head axis in a flat plane, whereby operation of the adjusting means
enables the straight line of thermal printing elements to be brought into parallel
alignment with the platen axis, wherein the mounting means includes a stationary

post, a mounting member for mounting the print head, wherein the mounting
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member includes a tubular portion having an elongate slot, and wherein the post
is in guiding relation in the slot, and wherein the adjusting means includes a cam
acting on the mounting member for enabling adjusting movement of the tubular
portion along a flat plane.

11. Printing apparatus comprising: a thermal print head having thermal
printing elements disposed in a straight line, a platen roll having an‘axis of
rotation, means for mounting the print head for pivotal movement about a print
head axis into and out of printing cooperation with the platen, means for
adjusting the position of the print head axis, means for confining movement of
the print head axis in a flat plane, whereby operation of the adjusting means
enables the straight line of thermal printing elements to be brought into parallel
alignment with the platen axis, wherein the mounting means includes a stationary
post, a mounting member for mounting the print head, wherein the mounting
member includes a tubular portion having an elongate slot, wherein the post is in
guiding relation in the slot, wherein the adjusting means includes a cam acting
on the mounting member for enabling adjusting movement of the tubular portion
along a flat plane, wherein the cam comprises an eccentric and wherein the

tubular portion has a hole with a cam profile for receiving the eccentric.

" PRERT Y BT MERFCTAPE NPT TNV JERETVNRCETION S T P P SF VTR Cgu o S TvOvE s 03 SUF TYepre v 1L PV 0 PV N EIRE U T o L ol Bl R e e L L L e L . s mirkeiye s UV A G AL G P NS 1 S AL e '



AHINE YL

------



&

/ . %

"
*
.a
\




71

)

A1 IS

FI1G. 4

43

i i

‘*

Tl

?

Aylon

L

olf &

S



% 0005070

A L A IR S N ST S Y s & . , '
A A

39 O

T N, " T, 00, W . W WO T, 4O . R, R U WA S R > W "R W, A U YU, YU W W W WA R WP W W, A A, i W, ', R, WL YO0 i,

S A W

) & B .
L £ o L L L O J L L r .: TS N .‘ . - N | ]

O
O

-
.-
3

'L
Sz‘ﬁf‘ i UJ -/{;'a}ﬁ»n



2005570




20055
A xff? q?




<005 70




HUINEYLY




20050270

;S? Ty 4
Yeoil € 'n%ciés’n



2005710

[10
/16

101

NS 2’/1““2‘#’
NA W\\\\\\\tﬁ\\é\ 0 a\\\\\\\\\\\\\\\

l 7

s
\‘\
(. e,
*_

\ h \\\S.S_ v/ﬂymwwv}\lfyyv;& |
2 | .-I 45—

eﬂ
IRCEL)

A
N b
74

A7

'y P
{2 ff T

S



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings

