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(71)  We, SIGNODE CORPORATION, a int at relatively high speeds. As disclosed in

corporation organised under the laws of the
State of Delaware, United States of America,
of 3600 West Lake Avenue, Glenview, Illinois

- 60025, United States of America, do hereby

declare the invention for which we pray that a
patent may be granted to us, and the method -
by which it is to be performed, to be particul-
arly described in and by the following state-
ment:—

This invention relates to marking machines
such as those used for imprinting or marking
nameplates and other similar workpieces. The
invention is concerned with the control of
such machines and has particular application
for use with electrically operated marking
machines utilizing a keyboard and a marking
member which may be displaced to imprint or
mark characters or symbols carried by the
marking member on metal or plastics name-
plates or other similar workpieces.

Marking machines of this general type in-
clude a surface to hold and position a work-
piece to be imprinted. Imprinting or marking
is usually effected by a means such as an inter
changeable marking member provided with
desired characters or symbols.

Typically, the marking member has been
indexed and actuated by use of a typewriter-
like keyboard and electromechanical devices
associated therewith. In operation, a character
or symbol is selected by actuating or depressing
one of the keyboard keys corresponding to the
character or symbol to be marked. The mark-
ing member may be indexed to locate the
selected character or symbol in a marking
position and is subsequently displaced into
engagement with the workpiece to execute a
marking stroke. The workpiece may then be
advanced a selected distance to position another
portion of the workpiece in the marking
position for the next marking stroke.

In co-pending patent application No. 19636/
75 (Serial No. 1502955), there is described
such a marking machine designed for imprint-

the above-mentioned application, the marking
machine includes a frame and a marking ram
carrying a marking member in the form of a
wheel which is slidably mounted on the frame
and driven by an electric motor. The marking
wheel is rotated and may be transversely dis-
placed to effect the desired marking of the
workpiece.

Although the marking machine described
in the aforementioned patent application
results in improved reliability and performance
as compared with the prior art, operational
control of the machine is governed by use of
electromechanical devices, e.g., switches, which 60
limit the speed of operation and which are
subject to the usual wear and maintenance
problems associated with these types of com-
ponents.

In order to increase and improve the relia-
bility and operational speed of such marking
systems, it is desirable to minimize or eliminate
the difficulties associated with such compon-
ents.

According to the present invention, a mark- 70
ing machine has a marking member carrying a
plurality of marking symbols, means for driv-
ing the marking member to move the symbols
sequentially and repeatedly past a marking
location, manually actuatable means for select- 75
ing one of the symbols, and means for mem-
entarily displacing the marking member into
engagement with a workpiece to effect mark-
ing thereof with the selected one of the symbols
at the marking location; and a control system 80
comprising: means for generating a plurality
of pulses in synchronism with the movement
of the symbols past the marking location,
means responsive to the plurality of pulses
for sequentially energising the said manually
actuatable symbol selecting means, whereby
when one of the said manually actuatable
symbol selecting means is energised whilst it
is manually actuated a logic signal is produced
for effecting energization of the marking
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2 1569 187 2

member displacing means to effect the said
momentary displacement of the marking
member so as to mark the workpiece by the
selected one of the symbols which is at that
instant at the marking location, and means
responsive to the production of the said logic
signal for precluding production of another
such logic signal until the workpiece is marked.

The invention may be carried into practice
in various ways but one marking machine em-
bodying the invention will now be described
by way of example with reference to the
accompanying drawings, in which:

Figure 1 is a fragmentary side elevation
partly in section, of the marking machine taken
along plane 1-1 in Figure 2, the outer housing
having been removed to show details of the
construction;

Figure 2 is a plan view of the marking
machine shown in Figure 1;

Figure 3 is an end elevation of the marking
machine shown in Figure 1.

Figure 4 is an enlarged elevation, partly in
section, taken along plane 4-4 in Figure 2;

Figure 5 is a section taken along plane 55
in Figure 4;

Figure 6 is an enlarged elevation taken
along plane 6-6 in Figure 1;

Figure 7 is a fragmentary plan view taken
along plane 7-7 in Figure 1 with the indexing
table removed;

Figure 8 is a fragmentary end elevation
similar to Figure 3 with the keyboard removed
to show interior detail;

Figure 9 is an elevation taken along plane
99 in Figure 7;

Figure 10 is a block diagram of the control
system of the marking machine shown in
Figures 1 t0 9;

Figures 11a and 115 together is a more
detailed diagrammatic logic circuit of the
control system; and

Figure 12 is a timing diagram helpful in
understanding aspects of the control system. .

Figures 1 to 9 show a marking machine
having a control system; the machine itself will
first be described and the control system and
the manner in which it controls the machine
will then be described with reference to
Figures 10 to 12.

The marking machine 20 includes a frame
21, an indexing table 22 slidably mounted in
the frame 21, and a marking ram 23 mounted
in the frame 21 above the indexing table 22
and carrying a marking member, shown as a
marking wheel 24.

The actual marking or imprinting of a work-
piece supported on the indexing table 22 takes
place on a downward stroke of the marking
ram 23 which dis-places the marking wheel
24 causing it to contact the workpiece. The
marking ram 23 is actuated by a cam 25
which is journalled in frame 21 and is driven
by an electric motor 26. The drive train for
the marking ram 23 includes an interconnecting

shaft 27 which is connected at right angles
with the motor output shaft and delivers
power into a transmission 28. The transmis-
sion output shaft 284 is connected by means
of a coupling 29 through a single-revolution
clutch 30 to the eccentric cam 25.

The clutch 30 is provided with a peripheral -
stop pin 31 (Figure 2) which abuts a cam
block 32 pivotally mounted on the frame 21.
The cam block 32 is actuatable to release the
stop pin 31 by means of a clutch solenoid
33. A limit switch 34 responsive to the trans-
verse displacement of the marking ram 23 is
operably connected to energize a spacing
solenoid 35 at a point in time when the ram
23 is moving upwardly.

The marking ram 23 and certain other parts
of the machine are described at greater length
in the aforementioned patent application No.

19636/75 (Serial No 1502955) to which
reference may be made for further details. The
rotatable marking wheel 24 is carried by the
marking ram 23 and is mounted thereon by
means of an indexing shaft 36 in a manner
which will be described in detail hereinbelow. 90

The indexing assembly for marking wheel
24 is also driven by electric motor 26 and
includes the indexing shaft 36 which carries
marking wheel 24 and an aperture disc 38
forming a part of an optical shaft position
pulse generator 40, described below. The disc
38 is suitably affixed to indexing shaft 36.
For actuating the indexing assembly, the
transmission output shaft 284 is provided with
a pulley 42 which is driven through slip clutch 100
43 mounted on terminal portion of the trans-
mission output shaft. A transmission belt 44
on pulley 42 drives another pulley 45 mounted
on indexing shaft 36 which, in turn, drives
marking wheel 24,

The indexing shaft 36 comprises two inter-
connected portions, flexible portion 36a and
rigid portion 36b. The marking wheel 24 is
mounted at the distal end of flexible portion
364 and is journalled in a slide block 46 form-
ing part of the marking ram 23 by means of
a suitable bearing. The relatively easy accessi-
bility to marking wheel 24 permits easy inter-
changeability thereof, when desired.

A detent gear wheel 48 having two rows of
gear teeth 49, 50, is fixedly mounted on rigid

portion 36b of indexing shaft 36 and rotates
therewith. The distal end of rigid portion 365
carries the apertured disc 38.

The two rows of gear teeth 49, 50, of the
detent gear wheel 48 are substantially parallel
to one another and the teeth in each row are
equally spaced by about a tooth width, which
permits indexing of the wheel 24. As shown
in Figures 1,2 and §, the gear teeth in rows
49 and 50 are disposed relative to each other
so that one row of gear teeth is out of phase
relative to the other row of gear teeth by about
one-half the distance between consecutive
gear teeth in each row. A single detent plate
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51 is positioned for engagement with the detent
gear wheel 48 and receives teeth rows 49 and
50 in notch 52 when in a neutral position.

In a working position, as shown in Figure 2,
detent plate 51 is illustrated as engaging gear
tooth row 50.

For indexing the marking wheel 24, detent
plate 51 is moved into engagement with one
or other of the rows of teeth of gear 48 by
means of a pair of detent solenoids, an “A”
detent solenoid 53 and a “B” detent solenoid
54, which are connected to opposite ends

of detent plate 51. In the disclosed embodi-
ment, detent plate 51 is provided with a longi-
tundinal flange 55 which is received in a longi-
tudinally-extending notch 56 in a detent
plate support block 57 (Figure 5). The
support block 57 is, in turn, mounted on
detent base plate 58 which is secured to frame
21 in any convenient manner.

A return spring 59 serves to position notch
52 in detent plate 51 so as to receive detent
gear 48 therein. Thus, when one of the
detent solenoids 53 or 54 is energized, detent
plate 51 is shifted laterally to engage a gear
tooth either in row 49 or in row 50, as can be
readily seen from Figure 4. A detent cover
plate 60 may be secured to support block 57
and is substantially coextensive with detent
plate 51.

Energization of clutch solenoid 33 and de-
tent solenoids 53, 54 is governed by an elect-
ronic control system, described in more
detail below, in part in response to a plurality
of pulses generated by the optical shaft pos-
ition pulse generator 40 shown in Figures 1,

2 and 6. The pulse generator includes the
digitally encoded apertured disc 38 affixed to
the free end of rigid portion 365 of indexing
shaft 36. The apertured disc 38 is digitally
encoded with a plurality of apertures 62
spaced evenly around the periphery of the
disc 38. In the disclosed embodiment, the
number of apertures 62 corresponds to the
number of characters or symbols on the
periphery of the marking dial 24. The coded
disc 38 includes an additional, reset or clear
aperture 64 disposed radially inwardly of the
coded apertures 62.

A pair of slotted optical limit switches 66,
68 are supported on the frame 21 with the disc
38 passing through the gaps or slots 69 forming
part of the optical limit switch unit. A suitable
limit switch is a Monsanto model MCA8 which
is a device which channels light from a GaAs
infrared light emitting diode onto a silicon
phototransistor. These semiconductor chips
face each other across the air gaps 69 through
which the apertured disc 38 passes.

Each of the limit switches 66, 68 senses an
object in the air gap 69 by its effect on light
transmission. Thus, as the disc 38 rotates
through the air gaps 69 of the optical limit
switches 66, 68 a series of pulses are gener-
ated, one as each aperture passes through the

gap or slot 69.

As shown in Figure 6, the two optical
limit switches 66, 68 are disposed side by side
and positioned so that limit switch 66 is re-
sponsive to the coded apertures 62 and the
limit switch 68 is responsive to the reset ap-
erture 64. Thus, as the coded disc 38 rotates
with indexing shaft 36, a plurality of pulses
are generated by limit switch 66, and an add-
itional reset or clear pulse is generated by 75
limit switch 68 once each revolution of the
disc 38.

The energization of detent solenoids 53,
54 and subsequent energization of clutch
solenoid 33 is initiated by actuation of the
individual keys of an alphanumeric keyboard

70

80

70 (Figure 3). Each of the individual keys of
keyboard 70 operate a different one of a

plurality of switches 72-1 to 7240 (Figure 11)
forming a part of the control system. Prefer- 85
ably, keys for alternate symbols or characters
on the marking wheel effect operation of the
same detent solenoid. Thus, when a key on
keyboard 70 is actuated, the corresponding
switch 72 closes to complete a circuit in the
control system, as described below, and ener-
gizes one of the detent solenoids 53, 54. The
energized detent solenoid pulls detent plate 51
into detent gear 48 from one side or the other,

90

thereby stopping gear 48 in a position which 95
locates the selected character on marking
wheel 24 in a marking position immediately
above a workpiece, e.g., a nameplate, to be
marked.

A manually operable pushdown lever 74
connected to the marking ram 23 may be used
to aid in the initial positioning of a workpiece
for marking. When the pushdown lever 74 is
moved downwardly so as to engage a hub 80
provided on the rearward face of marking

100

105

wheel 24, further downward movement of
lever 74 causes slide block 46 to move down-

wardly until such time as marking wheel 24
abuts against a workpiece positioned there-
below. In this manner the actual point of
contact between marking wheel 24 and a work-
piece can be readily ascertained before actual
marking is commenced. Upon release of lever
74, slide block 46 returns to its rest position
by the action of slide block return springs 81.
A pointer 82 on wedge block 83 serves to
indicate the depth of the marking ram stroke
and can be appropriately calibrated. A mark-

110

115

ing wheel alignment indicator 84 can also be

provided to facilitate the alignment of marking
wheel 24 during installation of when marking
wheels are interchanged to provide different
sizes or styles of marking characters,

A workpiece, e.g., a nameplate, to be
marked is positioned on indexing table 22
over an anvil 85 and is suitably clamped or
otherwise positioned thereon so that the name-
plate advances when indexing table 22 is ad-
vanced by the pulling action of a negator
spring 86 associated therewith. The mechanism.
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for advancing indexing table 22 comprises
negator spring 86, escapement wheel 87, and
escapement cam 88 (Figure 7) which detains

escapement wheel 87 against the pull of negator

spring 86.

Cam 88 is mounted on one end of an elong-
ate escapement cam shaft 89 in engagement
with escapement wheel 87 which is provided
with an integral pinion 90. Escapement cam
shaft 89 is slidably and rotably mounted in
frame 21. A slide support 91 mounted on
frame 21 carries an anvil slide 92, provided on
the underside thereof with a rack 93 which
engages pinion 90. The free end of negator
spring 86, wound on drum 94 is connected to
a carriage 95 (Figure 7). An anvil slide pin 96
on carriage 95 engages anvil slide 92 (Figures
7,8) thereby subjecting anvil slide 92 to the
pull of negator spring 86 which provides a
substantially constant pull against the aforesaid
escapement mechanism.

Carriage 95 partially supports indexing table
22 and is slidably mounted on carriage shaft
97 (Figures 7, 8) which, in turn, is mounted on
and traverses across the forward end of frame
21 parallel to the usual movement of indexing
table 22. Carriage stops 98 at either end of
shaft 97 limit the travel of carriage 95 and thus
the movement of anvil slide 92 and indexing
table 22.

To permit incremental advance of indexing
table 22, the escapement cam 88 is provided
with a pair of spaced, parallel detent faces 882
88b which are positioned to consecutively
engage a tooth on escapement wheel 87 as
shown in Figure 8 where tooth 87a engages
detent face 88b. The spacer solenoid 35 is

suitably linked to escapement cam shaft 89
and thus to cam 88, and is spring biased in the
forward direction when deenergized so that an
axial forward movement of shaft 89 by the
action of an escapement cam spring 99 shifts
detent face 88b out of engagement with tooth
87a and permits tooth 875 to engage detent
face 88a4. Subsequent retraction of shaft 89
when solenoid 35 is energized withdraws detent
face 884 from engagement with tooth 875 and
permits tooth 87b to abut against detent face
88b. In this manner, the energization and sub-
sequent deenergization of spacing solenoid 35
permits indexing table 22 to advance one space,
in response to urging by negator spring 86, after
a character has been imprinted on a nameplate
or similar workpiece carried thereon or when a
spacer key has been depressed and released on
keyboard 70.

Release of indexing table 22 to permit bi-
directional movement for positioning a name-
plate under marking wheel 24 is effected by a
release solenoid 100 which is connected to
escapement cam shaft 89 to pivot cam 88
counterclockwise and detent faces 884, 88h
clear of escapement wheel 87, thereby permitt-
ing uninterrupted travel of carriage 95 from one
extreme position to the other while the release

solenoid 100 remains energized. Sufficient
play is provided in the connection between
spacing solenoid 35 and shaft 89 so that no ex-
cessive stresses are placed on the connection
when shaft 89 is pivoted by release solenoid 70
100.

If desired, indexing table 22 can be provided
with a suitable workpiece locator gauge, as des-
cribed in the said patent Application No.
19636/75 (Serial No. 1502955).

In operation, when the marker machine is
turned on, the motor 26 is energized, and out-
put shaft 282 of transmission 28 turns contin-
uously. Indexing shaft 36 is driven by trans-
mission belt 44 which drives the pulley 45
keyed to indexing shaft 36. Because of the
action of slip clutch 43, the rotation of detent
gear 48 and coded disc 38 can be stopped with-
out interfering with the rotation of the output
shaft 28a.

The forward end of rotating output shaft
28a drives single revolution clutch 30 through
coupling 29. The cam 25 is actuated for one
revolution at a time by the clutch 30, and
rotation of cam 25 causes slide block 46 to
move substantially vertically down and up
through a predetermined stroke, usually about
3/16", 50 as to bring marking wheel 24 into con-
tact with a workpiece to be marked.

Marking wheel 24 is rotated by indexing
shaft 36 through flexible portion 364 thereof
which accommodates the stroke of marking
ram 23. Rotation of marking wheel, 24 stops
when rotation of indexing shaft 36 is stopped
i.e., when detent plate 51 is caused 1o engage
detent gear 48 by the energization of one of
the detent solenoids 53, 54.

When a desired character or symbol is to be
marked onto a workpiece carried on indexing
table 22, the desired key is depressed on key-
board 70 and detent plate 51 is shifted into
position engaging a predetermined tooth in
either row 49 or row 50, depending on which
character on marking wheel 24 has been
selected for imprinting, i.e., depending upon
which key on alphanumeric keyboard 70 has
been actuated. When each row of teeth on
detent gear 48 contains 20 teeth, the spacing
between consecutive teeth of both rows per-
mits detent gear 48 to be stopped in any one
of 40 equally-spaced positions. Each such
position corresponds to the position of one of
40 characters or symbols provided on marking
wheel 24. Thus, the stopping of detent gear
48 stops marking wheel 24 in a position to
mark a character.

Single revolution clutch 30 is actuated when
clutch solenoid 33 is energized and retracts,
partially rotating cam block 32 to release stop
pin 31 on clutch 30. By providing positive
engagement of cam block 32 with stop pin 31,
successive strokes of marking ram 23, and thus
of wheel 24, can take place only by reenergiza-
tion of clutch solenoid 33.

When marking wheel 24 descends, the
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character at the marking location, i.e., the
bottom of wheel 24 is impressed into the work-
piece which is carried on indexing table 22 and
supported by anvil 85. Rack 93, which engages
escapement pinion 90, links anvil 85 with es-
capement wheel 87. Negator spring 86 provides
a constant pull to move anvil 85 to the left;
however, such motion is restrained by escape-
ment cam 88 a detent face of which engages a
tooth on escapement wheel 87. The energiza-
tion of spacing solenoid 35 permits only one
tooth of escapement wheel 87 to pass cam 88
at a given time, thereby permitting indexing
table 22 to shift one space to the left. Spacing
solenoid 35 is energized by limit switch 34 at

a predetermined position of cam 25 at the end
of each marking cycle. Thus, as soon as an
imprint has been made, indexing table 22 is
moved to a new position.

When a key is depressed on keyboard 70,
the key closes one of the switches 72-1 to 7240

corresponding thereto. When the circuit in-
cluding the closed switch is energized, as
expalined below, either detent solenoid 53 or
detent solenoid 54 is energized to pull detent
plate 51 from its neutral position into engage-
ment with a tooth in row 49 or row 50 of
detent gear 48. Subsequently, clutch solenoid
33 is energized to release single revolution
clutch 30. The energized detent solenoid 53
or 54 is maintained energized so that the
marking cycle can be completed even if the
initially depressed key is released before com-
pletion of the marking cycle.

As clutch 30 turns, slide block 46 is dep-
ressed by the movement of eccentric cam 25
to make the imprint and is then returned to
an upper rest position. As clutch 30 continues
to turn, spacer solenoid 35 is pulsed, thereby
moving indexing table 22 one space further
to the left as described hereinabove, clutch
solenoid 33 is released causing stop pin 31 to
abut cam block 32, and the energized detent
solenoid is also released. If the keyboard key
is still depressed at this time, the control
system precludes reenergization of both the
detent solenoids 53, 54 and the clutch solenoid
33 until the key is ultimately released. There-
after the marker is ready to execute the next
marking cycle.

Referring now to Figure 10, there is shown
a block diagram of an electronic control system
for governing the operation of the marking
machine 20 as described above. The marking
machine is connected to a source of ac potential
102, such as the usual 240 volt line outlet,
through a fuse 104 and a power switch 106.
When the power switch 106 is closed, a pilot
light 108 is energized and the motor 26 is en-
ergized to operate as described above.

In addition, power is applied to a plurality
of solenoid drive circuits each connected in
series with a corresponding solenoid, e.g., a
spacer drive circuit 110 connected in series
with the spacer solenoid 35, a clutch drive

circuit 112 connected in series with the clutch
solenoid 33, an “A” detent drive circuit 114
connected in series with the “A” detent sol-
enoid 53, a “B” detent drive circuit 116 con-
nected in series with the “B” detent solenoid 70
54, and a release drive circuit 118 connected in
series with the release solenoid 100. The res-
pective drive circuits are typically normally
open opto-isolated switching circuits which
close in response to a control signal applied
thereto for connecting their corresponding
solenoids across the power source.

Each of the drive circuits 110, 112, 114,
116, 118 is operated by control signals applied
thereto by corresponding control circuits, the 80
space control circuit 120, the clutch control
circuit 122, the “A” detent control circuit 124,
the “B” detent control circuit 126, and the
release control circuit 128, respectively. Each
of the control circuits 120, 122, 124,126 and 85-
128 produces a binary digital output. In the
disclosed embodiment, when a control circuit
generates a low or “O” output the correspond-
ing drive circuit is energized and the opto-
isolated switch is closed to effect energization 90
of the corresponding solenoid. When a control
circuit generates a high or “1” output, the
corresponding drive circuit is deenergized to
open the opto-isolated switch and deenergize
the corresponding solenoid.

The source 102 is also connected to the
primary of a step down transformer 130 the
secondary of which is connected to sititable
rectifier and regulating circuitry 132 which
provides regulated dc low voltage to the various 100
circuits in the control system as required.

In operation, when the power switch is
closed and the motor is energized, the optical
shaft position pulse generator 40 begins to
produce a plurality of timing pulses on line
134 as the apertures 62 pass through the gap
in optical limit switch 66 and periodic reset
pulses on line 135 as the reset aperture 64 on
the disc 38 passes through the gap of optical
limit switch 68.

The timing and reset pulses are applied to
a shift register 138 through the system control
140. The register 138 produces a plurality of
outputs in response to the timing pulses on
line 135 as a function of the rotation of the
coded disc 38 being rotated or driven by index-
ing shaft 36. In the illustrated embodiment,
described with respect to Figures 11z and 115
in more detail below, the register produces a
series of outputs each one corresponding to one 120
of the characters or symbols on the marking
dial 24 as that symbol is in the marking
position.

When it is desired to mark or imprint a
character, that symbol is selected by depressing 125
or actuating the corresponding key on key-
board 70. The register 138 is responsive to the
selected symbol to produce an output either
on output line 142 connected to the “A” de-
tent control circuit 124, or on output line
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144 connected to the “B™ detent control
circuit 126. The corresponding detent control
circuit 124, 126 produces a control signal on its
corresponding output line 146, 148 respectively,
connected to the corresponding drive circuit
114, 116 to energize the corresponding detent
solenoid 53 or 54 and effect operation of the
detent plate 51 to engage the appropriate set
of gear teeth 49 or 50 of detent gear 48 as
described above.

The output 1462 or 148z of the correspon-
ding detent control circuit 124, 126 is also
connected to the system control 140 which
produces an output 150 to energize clutch
control circuit 122. There is a delay in en-
ergizing the clutch control circuit 122 to en-
sure that the marking cycle is not initiated
until one of the detent solenoids 53, 54 has
been energized and the marking wheel 24
stopped with the selected symbol in marking
position. The energized clutch control circuit
122 produces a control signal on line 152 to
energize the clutch drive circuit 112 and the
clutch solenoid 33.

Simultaneously, the system control 140
effectively disconnects the outputs 134, 135
of the shaft position pulse generator 40 from
the register 138 to sustain the selected output
of the register and maintain the corresponding
detent solenoid energized.

As explained above, after the clutch sol-
enoid 33 is energized to initiate the marking
cycle, a limit switch 34 is closed near com-
pletion of the marking cycle (as indicated by
dotted line 153). Closure of the limit switch 34
effects energization of the space control
circuit 120 over line 154 to produce space
control signal 155, to energize the space drive
circuit 110 and to energize the space solenoid
35. Opening of the limit switch 34 deenergizes
the space control circuit 120, the space drive
circuit 110 and space solenoid 35 to complete
movement of the indexing table 22 and work-
piece supported thereon to position the next
area of the workpiece in the marking position.
The space control circuit 120 can also be
energized directly from the keyboard 70 upon
depression and release of a space key or space
bar.

The space control circuit 120, when energ-
ized also applies a control output 156 to the
system control 140. The system control 140
is responsive to the space control output 156
to generate signals on lines 158, 159 to de-
energize the clutch control circuit 122 and the
energized detent control circuit 124 or 126
with the resultant deenergization of the clutch
solenoid 33 and the detent solenoid 53 or 54.
This allows rotation of the indexing shaft 36
to resume.

In order to preclude inadvertent energization
of the detent and clutch control circuits and
inadvertent marking of the workpiece, the
system control 140 continues to inhibit appli-
cation of the pulses on lines 134, 135 produced

by-the shaft position pulse generator 40 to the
register 138 until the selecied key on the
keyboard 70 is released. When the key is re-
leased, the system control applies a clear pulse
on line 137 to terminate all outputs therefrom 70
and connects the output pulses 134 of the

pulse generator 40 to line 136 and to the reg-
ister 138,

However, because the register 138 has been
cleared, it produces no outputs until the reset 75
or clear pulse on line 135 is applied thereto
over line 137. As shown, with respect to the
description of Figures 114, 115 and 12, the
clear or reset pulse also applies a data pulse on
line 160 to the input of the first stage of the
register 138 which then responds to the next
timing pulse on lines 134, 136 to store that
bit in the first stage of the register 138 and
produce an output on the first output line of
the register 138.

A more complete understanding of the
operation of the control system of Figure 10
can be had by reference to Figures 112 and 115
and to the timing diagram of Figure 12. As
indicated, the optical switches 66, 68 forming 90
part of the shaft position pulse generator 40
produce timing pulses on line 134 and reset
pulses on line 135. The timing or clock pulses
from optical switch 66 are normally applied
over lines 134, 136 to the shift inputs 162 of
the five interconnected sections 1384 - 138e
of the shift register 138, having a plurality of
bistable stages.

As each of the clock pulses is applied to
the shift inputs 162, data in each stage of the
register is shifted to the right (as shown in
Figure 11b) to the next adjacent stage, ie.,
each stage assumes the stable state of the
adjacent stage to its left. In one stable state,
a “1” is stored in a stage, and a “1” output is
produced on the corresponding output line
164-1 to 164-40 connected to that stage.
After each plurality of 40 clock pulses has
been generated by the pulse generator 40, a
clear pulse is generated on line 135.

The clear pulse is applied over lines 135,
165 to one input of a first clear control NOR
gate 166 causing the output 137 of the NOR
gate 166 to go to “0”. The “0” output of
NOR gate 166 is the clear signal which is app-
lied to the inverting clear inputs 168 or each
of the sections of the register 138, to clear
each stage of the register, i.e., cause each stage
to go to “0”. Simultaneously, the “1” clear
pulse on line 135 is applied over line 169 to
the first input of a NOR reset latch 170 which
receives its second input 171 from the first
output line 164-1 of register 138. Since the
register 138 is cleared by the clear pulse ap-
plied to reset inputs 168, the output on line
164-1 is “0”. The resulting output 172 of the
NOR reset latch 170 is “1”, which is applied
to the input of the first stage of the shift
register 138.

When the first clock pulse after the clear
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or reset pulse is applied to the register over
over lines 134, 136, the “1” at the input is
shifted into the first stage of register 138 to
produce a “1” on the first output line 164-1.
The output 164-1 is applied over lines 171 to -
the second input of the NOR reset latch 170
to switch its output 172 to “0” so that the
next clock pulse does not shift any data into
the first stage of register 138.

Thus, as each clock pulse is applied to the
register 138, the “1” in the first stage is shifted
successively through the next 39 stages until
upon receipt of the 40th clock pulse after the
preceding clear or reset pulse, 2 “1” output
appears on output line 16440 and is applied
to one input of the 40th stage NOR gate 173.
The output of NOR gate 173 is connected to .
the input of the 40th stage or supplemental
inverter 173a. The other input to the 40th
stage or supplemental NOR gate 173 is con-
nected to the output 172 of the reset NOR
latch 170 to sustain the 40th stage output
after the register 138 is reset. This minimizes
the criticality of the positioning of the reset
aperture 64 relative to the coded apertures
62 and the corresponding relative placement
of the optical limit switches 66, 68.

Thus, as the aperture disc 38 is rotated, a
pulse of “1”” is applied on line 172 to the in-
put of the shift register 138 and is successively
shifted through the register’s 40 stages until
the next reset or clear pulse is applied to the
register on line 137 to clear all the stages of
the register and to sustain the 40th output on
line 164-40. The first clock pulse after the
reset pulse initiates repetition of this cycle,
terminates the “1” output 172 from the reset
latch 170 thereby terminating both the input
to the first stage and the output from the 40th
stage.

Each of the 39 output lines from the
register and the 40th output line from the
mverter incorporates one of the keyboard
switches 72-1 to 7240 each of which is con-
nected to one of the keys of the keyboard 70.
The key to which each line is connected is
determined by the arrangement of the chara-
cters or symbols on the marking wheel 24, In
one illustrated embodiment, the wheel includes
the letters of the alphabet, followed by an “&”,
followed by the ten numerical characters,
followed by a “.”, 2 “-” and a “/” as shown in
Figure 11b. This is the same order in which
the characters appear on the marking wheel
24, The marking wheel is positioned on the
machine so that the letter “A” is in the mark-

it jmg position when the first clock or timing

pulse after a reset or clear pulse is applied to
the register,

As seen in Figure 115, alternate ones of
output lines 164 are connected to one register
output line 142 and the remainder are con-
nected to register output line 144. The first
output line 142 is designated the “A” line
since the “A” output line 164-1 is connected

thereto, and the second output line 144 is
designated the “B” line because the output
line 164-2 corresponding to the character or
symbol “B” is connected thereto. “A” output

line 142 is connected to the input of an inverter 70

174 forming part of the “A” detent control
circuit 124, and “B” output line 144 is con-
nected to the input of an inverter 175 forming
part of the “B” detent control circuit 126.

When no characters have been selected, i.e.,
when all of the switches 72 are open, the “A”
and ‘ B” outputs 142, 144, the inputs to both
the “A” and “B” inverters 174, 175, and “0”,
and the outputs 1464, 148a of the inverters
174,175, therefore are “1”. The output 1464
of the inverter 174 is applied to the control
input of a NAND latch 177, the “A” control
latch, and the output 148z of the inverter 175
is applied to the control input of a “B” control
NAND latch 178. Since the outputs 146a,
1484, of the inverters 174, 175 are “1” when
no characters are selected, the signals on lines
146, 148 are each “1” to preclude energization
of the detent drive circuits 114, 116. Both
outputs 1464, 148a of the detent control in-
verters 174, 175 are also connected to the
inputs of a system control NAND gate 179
which responds to “1°s” on both inputs to

produce a “0” output on output line 180.

The output line 180 from the system
control NAND gate 179 is connected to a line
1804 leading to the input of a first one shot
trigger circuit 181 which forms part of the
clutch control circuit 122. The output 182
of the first one shot trigger circuit 181 is con-
nected to the input of a second one shot
trigger circuit 183. The output 184 of the
second one shot trigger circuit is applied to
the control input of a clutch control NAND
latch circuit 185 the output 152 of which is
applied to the control input of the clutch drive
circuit 112, as described above.

The output 180 of the system control
NAND gate 179 is also applied to the input of
a system clock control inverter 186, to one in-
put of a second clear control NOR gate 187
and to the input of a first system clear control
inverter 188. When the output 180 of the

system control NAND gate 179 is “0”, i.e.,
when no characters have been selected, the
output 189 of the control inverter 186 is “1”.
Since, in the illustrated embodiment a “0”’
overrides a “1”, the “1” output 189, which is
connected to the clock output line 136, allows
the clock or timing pulses on line 134, gener-
ated by the shaft position pulse generator 40,
to be applied to the shift inputs 162 of the
register 138. When the output 189 of the
clock control inverter 186 goes to “0”, as
explained below, application of the clock
pulses is inhibited since the “0” output on line
189 overrides the “1” clock pulses on line 134.

When the output 180 is “0”, the output
190 of the clear control NOR gate 187 is the
inverse of the other input, the output 191 of a
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system control NAND latch 192, Initially, as
explained below, the output 191 of latch 192
is “1” and, therefore, the output 190 of NOR
gate 187 is “0”. The output 190 is connected
to the second input of the system clear control
NOR gate 166, the other input 165 of which is
connected to the output of system control in-
verter 188 and to the reset output 135 of the
shaft position pulse generator 40.

Since the output of inverter 188 is
when the output 180 of system control NAND
gate 179 is “0”, i.e., when no character has
been selected, the signal on line 165 is the same
as the signal on line 135. This is “0”, except
when a reset pulse is produced by the pulse
generator 40, and since the signal on line 190
isalso “0” at this point in time, the output 137
of NOR gate 166 is “1”,

When a reset pulse is produced on line 135,
the signal on line 165 goes to “1”* and the out- |
put 137 of NOR gate 166 goes to “0”’. This
pulse is applied to the inverting clear inputs
168 of the register 138 to clear the register as
described above. )

The reset pulse on line 135 is also applied

to the input of a second system control inverter
193, the output 194 of which is applied to the
first input of the system control NAND latch
192. The other input 195 to the system control
NAND latch 192 is connected to the output of
the space limit switch circuit 34« and is nor-
mally “1”. When a reset pulse is generated on
line 135, the output 194 of inverter 193 goes
to “0” which in conjunction with the “1”
normally present on line 195 produces a
on line 191 and a “0” on the second output
line 196 of the system latch 192.

The second output 196 is applied to the
inhibit input of the one shot trigger circuit 181.
When the output 196 of latch 192 goes to “1”,
the one shot trigger circuit 181 is inhibited to
preclude energization thereof even if a trigger
pulse is applied to its other input 150. Asa
result, the clutch solenoid 33 cannot be en-
ergized inadvertently. The normally present
“0” on line 196 enables the one shot 181 so
that it is capable of responding to a “1”” on
line 180a when a character or symbol is select-
ed, as will be described below.

The output 196 of the system control latch
192 is also applied to one input of a detent
clear NOR gate 197 the output 159 of which is
connected to the inhibit inputs of both the
“A” control NAND latch 177 and the “B”
control NAND latch 178. When the output
159 goes to “0”, both of the detent NAND
latches 177, 178 are reset to produce “1’s” on
the respective output lines 146, 148 to ensure
that the corresponding detent solenoids 53,

54 are deenergized.

The output 191 of system control latch 192
is also applied to one input of a clutch clear
NAND gate 199. The output 200 of NAND
gate 199 is applied to an inverter 201, the out-
put 158 of which is applied to the inhibit in-

G‘l”

“1 ”

put of the clutch control latch 185. When the
output 158 of inverter 201 goes to “0”, the
clutch control latch 185 is reset to produce a
“1”” on output line 152 to ensure the clutch
solenoid is deenergized.

When one of the switches 72-1 to 7240 is
closed, in response to actuation of a corresp-
onding key of keyboard 70, the corresponding
output circuit 142 or 144 of the register 138
is enabled. As the dock pulses are applied to
the shift inputs 162 of register 138, the “1”
bit is shifted through the register until it is
shifted into that stage which corresponds to
the selected character, i.e., the stage connected
to the output line 164 including the closed
switch 72.

The system also includes an automatic re-
set operable when the power is first turned on.
The “power on” reset circuit 202 produces a
“1” signal on line 203 for a predetermined
time period after the power switch 106 is
first closed. The “1” on line 203 is applied to
the second input of the detent clear NOR gate
197 thereby causing the output 159 of gate
197 to go to “0” to reset and inhibit the “A”
control NAND latch 177 and the “B” control
NAND latch 178, as described above. The
“1” output 203 is also applied to an in- -
verter 204. The resulting “0” output
205 of the inverter 204 is applied to the
second input of NAND gate 199. The
resulting “1”* output 200 of the NAND
gate 199 is applied to inverter 201 to
produce a “0” output 158 to clear and
inhibit the clutch control latch 185
as described above.

The output 203 of the “power on” reset
circuit 202 remains at “1” for a period suf-
ficient to ensure that at least one reset pulse
is produced on line 135 by the optical limit
switch 68 to clear the register 138 and reset
the control circuit. After this predetermined
time period, the output 203 of the “power on”
reset circuit 202 goes to “0”. As a result the
outputs 158 and 159 go to “1” to enable the
corresponding latch circuits 177,178, 185 as
described above.

For purposes of illustration, it will be
assumed that the character or symbol selected
to be marked is the letter “C”. Initially, the
power is turned on by closure of the power
switch 106 causing the output 203 of “power
on” reset circuit 202, to go high, the output
205 of inverter 204 to go low, the output 200
of NAND gate 199 to go high and the output
158 of inverter 201 and the output 159 of
NOR gate 197 to thereby go low, resetting and

inhibiting the clutch latch 185 and the “A” and

“B” control latches 177, 178.

Since the motor 26 is energized when the
power switch 106 is closed, the indexing shaft
36 is rotated to drive the code wheel 38 and
produce timing pulses on line 134 and reset
pulses on line 135. Until such time as the out-
put on line 203 goes to “0”, operation of any
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of the keys on switchboard 70 to close one of
the switches 72 will have no effect because the
“0” inhibit signals on lines 158 and 159 pre-
dude operation of the latch circuits 177, 178,
185 to produce energizing “0” outputs on
lines 146, 148, 152 respectively. The timing
and reset pulses produced on lines 134, 135
respectively, are applied to the register 138
over lines 136 and 137. The signal on line 203
goes to “0” after at least one reset pulse has
been produced on lines 135 and 137 to reset
the register 138.

In order to select the letter “C”, the cor-
responding key on keyboard 70 is depressed to
close switch 72-3 connected between output
kine 164-3 and the “A” output line 142. Upon
occurence of the third clock pulse after a clear
pulse, the “1”" bit is shifted into the third stage
of register 138. Since switch 72-3 is closed, a
“1” output is applied over line 164-3 and “A”
output line 142 to the input of the “A” in-
verter 174. The output 1464 of the “A” in-
verter 174 is driven to “0”. This “0” output
is applied to the control input of the “A”
NAND latch 177 to produce a “0” control
signal on line 146. ,

As described above, the “0” signal on line
146 is applied to the control input of the “A”
detent drive circuit 114. This effects energiz-

i ation of the “A” detent solenoid 53 to shift

the detent plate into engagement with one of
the gear teeth 49 of the double ratchet gear 48

to stop the marking wheel 24 with the character

or symbol “C” in the lowermost or marking
position.

‘Simultaneously, the “0” on line 1464 is
applied to the system control NAND gate 179
to produce a “1” on lines 180z and 180 since
the other input 1484 to NAND gate 179 is “1”.
The “1” on line 1804 is applied to the trigger
input of the first one shot trigger circuit 181
‘to produce a negative going pulse on line 182.
When the pulse on line 182 returns to its high
level, it triggers the second one shot trigger
circuit 183 which produces a negative output
pulse on line 184. The negative pulse on line
184 is applied to the control input of the clutch
control latch 185 to produce a “0” output on
line 152 which is applied, as described above,
to the control input of the clutch drive circuit
112 to energize the clutch solenoid 33 and
effect displacement of the marking wheel 24
to mark the letter “C” on a workpiece sup-
ported on indexing table 22.

In order to preclude the application of
additional timing pulses to the register and to
ensure proper energization of the selected
detent and clutch solenoids, the “1” on line
180 is also applied to the inverter 186 to

. produce a “0” on line 189. Since, as described

above, the “0” on 189 overrides any timing
pulses on line 134, the signal on line 136 is
maintained at 0™ to preclude application of
any timing pulses to the shift inputs 162 of
register 138.

Simultaneously, the “1” on line 180 is
applied to one input of the second clear con-
trol NOR gate 187 to ensure that the output
190 thereof, connected to the input of first
clear control NOR gate 166, remains at “0”.
The “1” output 180 of NAND gate 179 is also
applied to the input of inverter 188 to produce
a “0” output 165 which is applied to the second
input of NOR gate 166. Since both inputs 165,
190 to NOR gate 166 are “0”, the output 137 75
is maintained at “1” to preclude clearing of
the register 138, thereby maintaining the bit of
information in the third or “C” stage for the
duration of the marking cycle.

When the clutch solenoid 33 is energized,
the marking cycle is initiated and the marking
wheel 24 is displaced. As the marking wheel
24 is retracted, the limit switch 34 is momen-
tarily closed and then reopened. When the
limit switch 34 closes, the limit switch circuit
344 produces a negative or “0” pulse on line
195 which has two effects. The “0” on line
195a applied to one input of the spacer control
NAND gate 206 produces a “1” output 207,
applied to spacer control inverter 208 to
produce the “0” output on line 155 to energize
the spacer drive circuit 110 and the spacer
solenoid 35. Simultaneously, the “0” on line
195 is applied to the system control NAND
latch 192 to produce a “0” output on line 191
and a “1” output on line 196.

The “0” on line 191 is applied to one input
of the second clear control NOR gate 187.
Although there is no immediate effect on the
output 190 which remains at “0”, because the
other input 180 is “1”’, NOR gate 187 is there-
by enabled to respond to the release of the
keyboard key to produce a reset pulse as will
be explained below. The “0” on line 191 is
also applied to the clutch clear NAND gate
199 to produce a “0” output 158 to reset and
inhibit clutch latch 185. The clutch solenoid
33 is thereby deenergized.

Simultaneously, the “1” output 196 is
applied to the inhibit input of the first one
shot trigger circuit 181 to preclude generation
of any negative pulses on line 182 to ensure
that the clutch control circuit 122 cannot be
energized. The “1” output 196 is also applied
to detent clear NOR gate 197 to produce a
“0” output on line 159 to reset the energized
“A” detent control latch 177, thereby de-
energizing the “A” detent solenoid 52 to
allow the marking wheel 24 to resume rotation.

As seen in Figure 12, even though the
marking wheel and the code disc 38 begin to
rotate, thereby producing timing pulses on
line 134, the “0” output 189 of clock control
inverter 186 inhibits the application of the
shisft pulses to the shift inputs 162 of register
138.
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energize spacer solenoid 35 to complete the
spacing of the workpiece as described above.
The “1” input 195 to system control NAND
latch 192 has no effect since the other input
194 is also “1”,

When the selected “C” key of keyboard 70
is released, switch 72-3, in line 164-3, is opened.
The output 142 goes to “0”, and the output
1464 goes to “1”. When output 1464 goes to
“1* the output 180 of NAND gate 179 returns
to “0”. This results in the output 189 of in-
verter 186 going to “1” to effectively couple
the timing pulses on line 134 to the register
shift inputs 162 over line 136.

Since both inputs to NOR gate 187 are now
“0”, the resulting “1” output 190 or NOR
gate 187, applied to NOR gate 166 produces
a “0” reset signal on line 137 to clear the
register 138. This precludes inadvertent and
erroneous initiation of a marking cycle prior
to the time a reset pulse is produced on line
135 to synchronize the system.

When a reset pulse 135 is produced, it is
applied over line 165 tothe second input of *
NAND gate 166. Since at this time the output
190 of the NOR gate 187 is still “1”, the reset
output 137 remains at “0”. The reset pulse
135 is also applied to an inverter 193, the “0”
output 194 of which is applied to the system
control latch 192 to reverse outputs 191 going
high to “1”, output 196 going low to “0”.

The “1” output 191 of latch 192 switches
the output 190 of NOR gate 187 to “0” and
terminates the “0” clutch latch clear signal
158. The “0” output 196 of latch 192 term-
inates the detent clear signal 159 to inhibit
input to the trigger circuit 181.

The clear pulse 135 is also applied to input
169 of reset latch 170 to produce a “1” out-
put 172 applied to the input of the first stage
of register 138. As described above, when the
next clock pulse is applied to the shift inputs
162 of the register 138, the “1” output 172 of
latch 170 is shifted into the first or “A” stage.
The resulting output on line 164-1 is applied
to the reset input 171 of latch 170 to terminate
the “1” output 172.

The cycle of operation is now repeated and
upon depression of the next key for selection
of a character or symbol to be marked the
marking cycle is once again initiated, as des-
cribed above.

The timing diagram, Figure 12, has been
divided into three portions, section (a}, which
reflects an operating cycle in which a key is
depressed, the space control limit switch 34 is
closed, the keyboard key is released and a
reset pulse is produced thereafter. Section
(b) of the timing diagram illustrates that the
same effect occurs when the operating cycle
includes the steps of depressing the key,
closure of the space limit switch, producing a
reset pulse, releasing the key on keyboard 70
followed by an additional reset pulse to enable
the system. Finally, Figure 12(c) shows that

s

the same results occur even when the key is

released before the space limit switch is closed.
Thus in all cases, the system is disabled until a
reset pulse is produced after both the key is
released and the spacer limit switch is closed  7¢g
momentarily.

When it is desired to change the marking
wheel, the system may be conveniently op-
erated to stop the index shaft 36 and the
marking wheel 24 in a preselected position. A 75
manual switch 210 connected to the “A” out-
put line 164-1 is closed. The switch 210
connects the “1” output when the bit is in the
first stage of register 178 to the input of an
inverter 211. The resulting “0” output 212
of inverter 211 is connected through an amp-
lifier 213 to the “A” detent drive circuit 114
to energize the “A” detent solenoid when, in
the illustrated example, the character or
symbol “A” is in the marking position. Simul- gs.
taneously, the “0” output 212 is connected
through an amplifier 214 to line 136 to inhibit
the application of shift pulses to the shift in-
puts 162, since as explained above, the exist-
ence of a “0” on line 212 overrides any pulses gg
on line 136. When the set up for replacement
of the wheel is completed, the switch 210 is
open and the normal system operation is
resumed.

For clarity, the details of the release control g5
circuit 128 (Figure 10) has been omitted from
Figures 11z and 115. The release control is
effectively a manual switch and associated
circuitry which when closed prodiices a “0”
output to the release drive circuit 118 to effe- 100
ctively energize the release solenoid 100 in a
manner similar to that described with respect
to the other drive and solenoid circuits.

WHAT WE CLAIM IS:—

1. A marking machine having: a marking 105
member carrying a plurality of marking CoE
symbols, means for driving the marking member
to move the symbols sequentially and repeat-
edly past a marking location, manually act-
uatable means for selecting one of the symbols, 110
and means for momentarily displacing the
marking member into engagement with a work-
piece to effect marking thereof with the
selected one of the symbols at the marking
location; and a control system comprising:
means for generating a plurality of pulses in
synchronism with the movement of the sym-
bols past the marking location, means respon-
sive to the plurality of pulses for sequentially
energising the said manually actuatable symbol 179
selecting means, whereby when one of the
said manually actuatable symbol selecting
means is energised whilst it is manually act-
uated a logic signal is produced for effecting
energization of the marking member displacing 125
means to effect the said momentary displace-
ment of the marking member so as to mark
the workpiece by the selected one of the
symbols which is at that instant at the marking
location, and means responsive to the product- 130
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ion of the said logic signal for precluding prod-
uction of another such logic signal until the
workpiece is marked.

2. A marking machine as claimed in Claim
1 in which the control system further includes:
means responsive to the siad momentary dis-
placement of the marking member for effect-
ing deenergization of the marking member
displacing means after the workpiece is marked;
means responsive to the said momentary dis-

" placement of the marking member for temp-

orarily inhibiting reenergization of the mark-
ing member displacing means to preclude in-
advertent marking of the workpiece; and
means responsive to the said momentary dis-
placement of the marking member and to
deactuation of the symbol selecting means for
inhibiting the said sequential energization
while reenergization of said marking member
displacing means is temporarily inhibited to
further preclude inadvertent marking of the
workpiece.

3. A marking machine as claimed in Claim
1 or Claim 2 in which the control system in-
cludes means for generating a reset pulse after
a selected number of said plurality of puises,
the sequential energization means normally
being responsive to the said reset pulse for
terminating the said sequential energization of

“the siad manually actuatable means.

4. A marking machine as claimed in Claim
3 in which the control system includes: means
normally responsive to said reset pulse for
applying an input to the sequential energisation
means which are responsive to one of the said
plurality of pulses and the said input for ener-
gising a first of the said manually actuatable
means; and means responsive to the energisation
of said first of the manually actuatable means
for terminating the said input to the said seq-
uential energisation means.

5. A marking machine as claimed in Claim
4 in which the sequential energisation means
operates to produce an output signal on a dif-
ferent output line in response to each said 7
plurality of pulses.

6. A marking machines as claimed in Claim
5 in which the pulse generating means is con-
structed to generate said plurality of pulses as
a sequential pulse train; and the pulse respon-

sive sequential energisation means is constructed

to be responsive to each pulse of said pulse
train for sequentially producing an output
signal on a different output line each of which
lines leads to the manually actuatable symbol
selecting means which corresponds to that
one of the symbols located at the marking
location at the instant the output signal is pro-
duced on that output line; the manually act-
uatable symbol selecting means includes a
plurality of manually actuatable switch means
each operable when actuated for selecting one
of said symbols and each connected to one of
said output lines; each of said switch means
being closed upon manual actuation thereof

for coupling said one of said plurality of out-
put lines connected thereto to output respon-
sive means, whereby the output line connected
to said closed switch means is selected.
7. A Marking machine as claimed in Claim 70
6 in which the marking machine includes
means for selectively stopping the marking
member; and the control system includes add-
itional means responsive to an output signal on
a selected output line for effecting energisation 75
of the said marking member stopping means to
stop said marking member with the selected
one of said symbols at said marking location.
8. A marking machine as claimed in Claim
7 which includes; means responsive to said
manually actuatable symbol selecting means
for coupling one of said output lines to said
additional output responsive means, whereby
said one output line is selected; said additional
output responsive means including means res- 85
= ponsive to a signal on said selected output line ---
for producing a stop control signal; and means
responsive to said stop control signal for effect-
ing energization of said marking member stop-
ping means.
9. A marking machine as claimed in Claim -
8 in which; said output responsive means in-
cludes delay means responsive to said stop
control signal for producing a displacement
control signal after energization of said mark-
ing member stopping means; and means res-
ponsive to said displacement control signal
for effecting energization of said marking
member displacing means; whereby said mark-
ing member is first stopped with a selected
symbol in the marking position and thereafter
is displaced to mark the workpiece with the
selected symbol.
10. A marking machine as claimed in Claim
8 or Claim 9 which includes; means responsive 105 -
to said stop control signal for producing a
system control signal; and means responsive to
said control signal for inhibiting the applica-
tion of additional pulses of the pulse train to
said means for sequentially producing an out-
put signal on a different output line whereby
said selected output line is maintained energised.
11. A marking machine as claimed in Claim
10 which includes; spacer means for advancing
the workpiece to position successive portions
thereof at said marking location and means
operative in response to said momentary dis-
placement of said marking member after the
- workpiece is marked; means responsive to
operation of said displacement responsive
means for momentarily energizing said spacer
means; means responsive to said spacer energ-
izing means for terminating said stop control
signal and said displacement control signal to
effect deenergization of said marking member 125
stopping means and said marking member dis-
placement means and for temporarily inhibiting
reenergization thereof whereby inadvertent
marking of the workpiece is precluded; means
responsive to said spacer operating means and 130
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to deactuation of said symbol selecting means
for terminating said selected output while
energization of said marking member stopping
means and marking member displacing means
is temporarily inhibited; means for generating
a reset pulse at the end of said sequential pulse

train; means responsive to said reset pulse when

said symbol selecting means is deactuated for
enabling said output responsive means and said
additional output responsive means, whereby
the workpiece can be marked with another
symbol; means responsive to said reset pulse

in the absence of a selected symbol for applying

said reset pulse to said output signal producing
means for terminating signals on all of said
output lines; means responsive to said reset
pulse for applying an input to said output
signal producing means; said output signal

producing means being responsive to said in-

‘put and to the first pulse of said pulse train
- for producing an output signal on a first of

said plurality of output lines; and means
responsive to a signal on said first output
line for terminating said input to said output
signal producing means; said output signal
producing means being responsive to succes
sive pulses of said pulse train for sequentially
ﬁroducing output signals on different output
nes.

12. A marking machine substantially as
described herein with reference to the accom-
panying drawings.

KILBURN & STRODE
Chartered Patent Agents
Agents for the Applicants

20

25

35

Printed for Her Majesty’s Stationery Office by MULTIPLEX techniques Itd., St. Mary Cray, Kent. 1980. Published at the
Patent Office, 25 Southampton Buildings, London WC2 1AY, from which copies may be obtained.



COMPLETE SPECIFICATION

This drawing is a reproduction of

1569187
9 SHEETS

the Original on a_reduced scale
Sheet 1

_

<9 )

- ——

i
B

by

N7
%

Zhedde \ \\
s \ %.%
—f== < NW

7%

~

L




1569187 COMPLETE SPECIFICATION

This drawing is a reproduction of
9 SHEETS the Original on a reduced scale

Sheet 2
~N i
Nj
X e
L]
BN Y
SR 3
82 N ©
G ‘ \ Lj
Q+ NqI R m)
N °_§
0 R [ ~ |p
® A . R IR




1569187 COMPLETE SPECIFICATION

This drawing is a reproduction of
9 SHEETS the Original on a reduced scale

Sheet 3




1569187 COMPLETE SPECIFICATION

This drawing is a reproduction of
8 SHEETS ¢he Origina) on a reduced scale
Sheet 4

A5




1569187 COMPLETE SPECIFICATION

This drawing is a reproduction of
9 SHEETS the Original on a reduced scale
sheet 5

—

_ ) T | e
yer: O Lo //

OO
ot/
& ]
4
L O
\//L
94
xl

LN 90

2
‘—
'y
(c]
107
49|11 o t!
97 | H—70
9 o S

| |
| AT = =&




¢ is a reproduction of

the Original on a reduced scale

COMPLETE SPECIFICATION
Sheet 6

This drawin

1568187
9 SHEETS

et TAHORAITY
_ .
YULNINTS  —
o | &~ gSwa | A,
Y 4 og7r| LawHS |
y. 72 Bl !
- s oy |
e 7020 | F |
_| g o—2E  wassas Vo
“&\I &“\. 70dLIVYOD
P ¥ BH oBF Y Fobas 27 €
20UNOD FNDWN}O A|— r.sgkzva. 20LNOD me
79 h.o\..m.wn i I s e P
o# a7 77 o Y2 .
@#)| 27, ] A 72 qu\).__ 1 _#
. aIoNT 106 QrNI105
VoNSToS| | | avauza| | |enazze Q.MMWM. quomwﬁ
>y IdIY Tebyrax N Y, #
Al 4 [ 27 o a1 &+ |
" x.&&.wpwk (b 3nxa ] Ly WMMM lkaMWww f Fnxa| || Fnixe
7 gy | |FSUIIRX N o H2L0T2 o
7 | AN | /3




COMPLETE SPECIFICATION

1569187
9 SHEETS

This drawing is a reproduction of
Sheet 7

the Original on a reduced scale

k@w “

= 7
K97 % O giy
) 6
, Z6F
< . 7
NQW\ K274
. |
7
oz
|
e i
\ LA
A= :
AF 567 A
" o
R Iz \QQL.\IaQL sor 8% . .
L9
* S 4 SF O6F L) \OG7 A e
2E7, 267, [ \eg7 oy
[

A A

\sgr



COMPLETE SPECIFICATION
Sheet 8

This drawing is a reproduction of
the Original on a reduced scale

1569187
9 SHEETS

P2
> — -
4 \wma SYF oL 4 FF mMNb\_
27 oL GEF- . ~ P
) I 7 p————
r K j e L il 2z — 774 V
| _ SELE | TLLE | J
A e _ | il i
" \ I l_ “ I 1 1 7 L_‘r*J\U 7
e | A &8 pur-A 097 gl O <
21\ 997 . pa ] A N <
~ oL 257 "|| —J 6/ e
_r\ﬂ.lwm = _ M 7 posr” 257 wr -~
> » . o » " > d




1569187 COMPLETE SPECIFICATION

nal on a.re
Sheet 9




