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[57]) ABSTRACT

A machine for magnetically encoding a ticket or the
like which includes a magnetically encodable media
which includes read and write means for first magneti-
cally writing data on the media in one circular sweep
of the media, secondly, a second circular sweep of the
media reading the data recorded and then comparing
the data recorded with the data which was to be re-
corded to verify if the data to be recorded on the
ticket has been properly stored thereon. The machine
also includes a reject marker which is used to apply a
void mark to the ticket if the data on the ticket is de-
termined to be improper.

8 Claims, 36 Drawing Figures

o

o ” D MARKING
3 v PRINT PRINT
MOTOR| (S0 ENQIDS MAGHNE

RS SN, S S | _LOPN|_LCONTROL | .} _____ _______3_0_0_)1
! o SEVER !
i MECHANI : ~
| } L) "240 :
T 1 |

! ! /| paint ] ! 1
| oo | ', HEAD i |||eeen | FEED | |sTOoK i
COLLECTOR— I \ 320 / 'FEED [CONTROL [ SUPPLY ||
360 l \\ II . : . i

! \ / ! i

i AY / 1 i 1

t < S—— —A——_] - !
| 300 22i-3 N~ L 222 2211 20) |
! 255-2- 1 | i
[ I A Y. i
: recorn,” ( (conTROL |
, TIMING 250 TIMING i
-



CATEMTEDAPRZ3 W02 3,806,715
SHET 01 OF 25

3
\
§ . e e
| %& N’i

FIG. I




3,806,715

PATENTEDAPR 23 1974

SHEET 02 OF 25

e St e T T e

MMMMMMMMMMMMMMMMMM

1, 6666656666
| 5566586666

OOOOOO

LOBBXBELON]

JAVN ﬁ

~_-_N



3,806,715

ATEMTERAPR 23 1974

SHEET 03 OF 25

r _ )
| A Y A
[ D i At Rttt =
|
| _
|
! i
_ |
i |
i |
| > |
| 1
1INN
| A~ |
| H31NNOD 045 | "
[ o Tnnnuuunnhﬂ I
: J3NVd SI5349 9333
" owua o m\w [ Wous (Y1810 —T _
! vo:» w
|
! 34,1510 -
| T3aNVd 01
! JOYLINOD
! -
"
| 029
|
|
e e e e e e ——————
009-~
Y3TI0HINOD

2914

22 Old

g2 9ld

vZ Ol4




3,806,715

PATENTED APR23 1974

SHEET

o OF 25

8¢ 91 4
4 i , \ A : ] )
oo R A B ﬂlll-il |||||| I St i Ity
“ |
_
N MHOM L3N _
. os6& | ONIHOLIMS
| ocb (137 0SS 1S LINON ¥O7
“ G 02vH (T — 2lg wm_m&..r_._gm | |
20| g by e
onldl [F0uINGS ({1 §3A3s 1| Gonasos | B /] T
!
1 . 733HM || avam gig _
P INMd || INd HOLVHVANOD | _
_ ovS ¥0109 1o
| == ] k|
| ) Y Y il !
| — L Lozg _
| - |
“ AQV | H _ AOm k “
]
| | |
||||||||||||||||||||||||||||||||||||||||||| J
VP Uw.l.l
00G-00p—— lof

30V443ANI



3.806.715

SHEET 05 OF 25

[JAPR 23 1974

E

NT

: r'."iTE

‘..) i

| ]
| “
_

_ 2-653 _
| o2 I-iege N.._NN €-132 oI |
“ « s &_r = _/A : — — A !

i ! |
| m \ : \ “ m |
] ) / \ 1 — *
|| Addns || touincol g334 / — \ I ee |0 | _
_ e b
! i ‘ oze \ “E_mm>“_ MUUW | | | v [ JHOLOITION
i 0018 Q334 | NI938 ! av3H 17 e ihoar3y | oo _
| | m ! e, 2 | (RI003 ! |
1 I | l>_ “ ) - |
_ 03—/ | |
! WSINVHOZA P i
_ ¥3A3S — |
| .
00eT00e T T T T O TI0EINGY T TING T T T T T TTTTTTTT T —=————t——-

REoRe - SAION3 0S|  [MOLOW
ONIINYW v AN 1Nid Y I |
\ Y,







PATENTED APR 23 1974 - - 3,806,715
SHEET 07 OF 25

=it ;?:li-'—.-lf
/ ﬁl§&==f

’;DJE@EK".WI
_(-II‘Q!T'\"“&"
" ﬁ ar ew|=' = EI’

é I"luu W=y
ﬁ \*l.“_’b!:/,-’:.\ AT




3,806,715

PATENTEDAPR 23 1974

08 0F 25
“_'""_W“§

SHEET

31040 SNILvH3dO
40 S$334930 |
. os! : o
| i { ]
| I |
f ) |
(cOGI) ) L “ “
Tama | _ !
I (08 | (08 |
Tli*ll"_
tONYNL3Y T 3siY |
o]
'(c0%)
T13Ma

az8
g33d
40 3Si

30AD ONILVY3dO
40 S33493a

09¢ osl v

+ — —

“ ! o

_ 1 i {

! |

_ | o9 ||

! | | Aoowv

| I ¥ | 4334

N Lo

3 (:022) g
TA3IMa T13Ma

SWvd
g334 40
TBAVHL



PATENTEDAPR 23 1074 | 3,806,715
SHEET 09 OF 25

FIG 5

\

L B2
o /f L j ]
- —— ’ ,,-" H\J/h‘“’ ) Z/’“x
W A A e

AN

\ =



PATENTEDAPR23 1974 3,806,715

SHEET 10 OF 25

A
§
>
m
E
2!
m
[

f GONTROL | RECORD
PULSE PULSE

TIMING

PULSE
SIGNAL N
AMPLITUDE ,
— e | -




PATENTEDAPR23 1974 3,806,715
| SHEET 11 OF 25







3,808,715

PATENTENAPR 23 1974

13 0F 25

SHEET

8914

d37704.LNOD OH#

-

wl'I e — —— ———
- .
I-cSg 5 29
-4 P-4
QQQ QQQ
8-65¢ — 8-96¢

q9-822



SATFHTEDAPR 23 1974

SHEET 14 OF 25
332
° 320
»~
331-|
- 331-2
331-3
‘ 331-4
342
34 % 365 260
o | ° = 364
o (] - %]l
32 > 5
7 S ] |
|
316
i o.
- 312
. |7
310"
FIG.9 5
i 30
I I
'R
313
//—\
/ o)
@ ) |
yd

314~

3,806,715



PATENTFDAPR23 197 | 3,806,715
SHEET 15 OF 25

F1GIOB

DIREGTION
OF FE



3,806,715

SHEET 16 OF 25

EMTEDAPR 23 1974

-

A

¥
i

ost _ mo | 2l 914

' |
MHOMLIN ONIHOLIMS \
QION310S 704 LNOD WOYA \ﬁ ;
y3A3s oLt N . . A
y - w

_ i

Z2-¢2vb _ "
) o} ! Y 2y g-§£2¢ Dp-€2H 0 ! Y 2y
_ | N i =2
""""" ..mv T |'|||u.||..“.|||l.||tl m

Y | _

| f .IIAu/

r o | — I-g2b
V) ! s ) V] m S
| /» _ M ™ c2b
MHOM LaN| , . A d . 53
alvoe |,
JOY¥LNOD u b-12p
4 3LVO e 1ldvd L . /
4no4 _ L¥vd 8M0d | wyomLan —
1
indino| - v2b )LWEE F3EHL | q081NOD ¥31708.LNOD
M|_N¢ 7
HITIOHLINOD 2-jzp LYvVd OML 31V9 L
ol L8vd 319N
7 -1z N 31ONIS .
1 z22v oy i2b



3,806,715

PATENTEDAPR 23 1974

17 0F 25

SHEET

(39VLS GNOD3S)O  (I9VLS LSHIA)D . - vel 914
| \ 4
(t2) | ‘
a1ONTI0s | )
M3AIS
oL
A “.
|
_
_
|
_
|
|
|
1
-22v | |
|
]
i
|
"
Y “
L
lmlugm_.qo
]
(059 A _ |
L 1inn Y N0D g
3l _



3,806,715

18 OF 25

SHEET

PATEHTED APR 23 1874

Vel Ol d

(0£S) MYOMLIN
ONIHOLIMS
LINN

40700 01

ol

N3349
anng
a3y

13S3Y

ﬁomvw MHOM L3N
ONIHOLIMS
T0YLNOD OL

=TA]
pes

A

A

igo)

d3T0HLNOD
Woy4

,0es



3,806,715

PATEMTEDAPR 23 1674

19 0F 25

SHEET

g
N
=== A
I = |
T
sog —— !
|
—.llnlll_ flﬁl\
QION310S
¥070D
T T
i Pl oeg &
L |
| el
| o_mm_ AV13Y “
! “ 40102 !
| t [
i 1. |
D-GEb j L P |
BROMLIN 3aIAIG ! _,VlllluL_
el | =S T o
! I ‘ o
AVI3Y PEr ~{3Lvole—
J0HLINOD |
__|l|..r|z.,| —
_ mNmL Y3LNNOO
“ WOMS
_ 7N\
!
“ le9 \.Eq.rm 229 HOLVEVYdWOD
“l I3NYd  T04LINOD H0700 WO

vl 914



3.806,715

PATEMTED APR 2 3 1874

20 0F 25

SHEET

- )

p-2bs

o'_.vm\

- e e - —

'

g S |




_3;806;715

Qv3H ONIGH023d Ob

——

SHEET 21 OF 25

DAPR23 1874

MNTE

1k

A

.
i

6.9 (MOVHL Y3NNI) (OVHL ¥31N0) 3SINd 3NN
M » mﬁ NOILYDI4IN3A NOILVOIFIE3A MD01D ONIWIL
LINN | €949 5 ?9.@\_ .
]
H3LNNCO .| ¥31S193Y L4IHS [ 97949 ‘ °-b.9
oL X1434d | . g e
P NOILYOIINAA (=, [
o S DN L 43.LSI1934 L4IHS
9-649 X1434d
NOILYD I HH3A 7
— ¢ 3199 — D T q-tvL9
0-G29 l
_ -9
¢-L19 HOLVHVAIWOD 31vo °
- 1-229 ,
2-849 HO1VHYdNOD
ﬂ\WH_J L—I-819
X1434d M3LSI9IY L4HS| X144NS 3Lve
13S-34d| INYHLN3I-3Y |13S-3¥d 2 es0-1 G3NIL .
7 e === [
2-249 |
X1434d | ¥31S1934 LdIHS | Xiddns | | 3lve
13s-34d! INVHIN3I-34 |13S-34d aaniL
F———= _
I—-229 H _um\.w\
\s. E—— _ R |
LINN
—,_om.rzou 018 HOLVHINID MOIHD ]
ONIQY0I3Y e ALI¥Vd GNV ¥3LY3ANOD ol 0 Id
==

189 Y31Si934 Y344ng Eomml»




3,806,715

PATENTED 4PR 23 1874

22 0F 25

SHEET

STI3IHM

LNIYd ¥04
S¥3I4ITdNY $3snd
d3Al8Q OL ONINILL ASHINIY
. HOLV.LNANWOD NNy
_ 1 i |
e
N-£89
|
SININ
“ 13s
_ . %4 N\
HHOMLIN | HOLNBI¥LSIa TVILING
.
¥0153713S _
sTazHm [T TTNOIS
- Ind
NN S3IHHL 3s 357Nd
! » 201D
soy3Z  cao
ves”] ‘mxz<4m\ r 7
| wawiL _
e — I D—¢89 —~ | \—\ |
fullanuna 289 97189 | !
o |
¥344ng _mm\4 _
WOXH4 | |
| ] d07d-dind _
lp-189 _
\\ o [ W
LINA 4 93NVd
089 .
O LNOD v
AwJMmIB ININd JOHLNOD WON4



3,806,715

23 0F 25

SHEET

NAPR 23 1974

ATENTE

2l

i

| T
81914 | ; .
Y
[~ —— = _ F e e — F———"
[ _ |
_ o} | b . _
SININ= ” T 9 “ - %-189 i
_ d9 | I
o1 4/ _
| ago| ¥ | !
_ —Ts >0 | L
i af Is bugol | b-————-
. ]
SOy3Z~ m 2 o "
! _do
s 3/, “ P-189
o~ -
I e mo_ . M ﬁ“
| =
“ I_H % “ 3189 n.mu_mw 8d
4
[ ] lc \
i HIWIL 4 J
SHNY I - } (1 0
N " = sd °-189
N S A
289 — 129
T8
A LINA 0HLNOD vom

[T}
%
\

ST33HM LNIYd




806,715

3

’

SHEET 2u OF 25

1
1

ATEMTEDAPR 23 197¢

: _ TIYNOIS
01237100 TUNOIS . 3aiAd
X3ANI : ONIWIL Y¥3IA3S
'y
]
Y31NNOD
401937100 |
7 969 - Ss9 ..
— \ ~ 6l 914
-t . 4300y |- W 1G9
=== — v
_ Y

oo L 20 3 [} 474 YNOIS

— , S 12303y
; _ . gs9

31v9 » Y3 LNNOD g
JOHINOD OL A4 ALLNVNO
1S9 ——
. LINN
Q Amukzaouv os9
LNNOD S1¥vd

L3S 13S



ATEMTENAFR 23 187 | 3,806,715
SHEET 25 OF 25

2 802a,-803q_804q
80Ig—2 ' v

| 803
80 ) _eo4
3222 0 ° s22-1
e ] 7R | e I __—+——DIRECTION OF
)/ / \{ ( CARD FLOW
21 802 2 807

o e T

70l
70l
O O

203 —703

702 —702

P, /e
A= FIG. 20

8014 -
\ _-34la.

N
E:\ () e
NN N\

704 N - e

-///////f////'//////// -
702

FIG. 2|



3,806,715

1
VERIFICATION AND REJECT MARKING SYSTEM

This is a division, of application Ser. No. 786,813,
filed on Dec. 9, 1968, now U.S. Pat. No. 3,662,362
which is a continuing application of U.S. application
Ser. No. 681,765 filed Nov. 9, 1967 now abandoned.

BACKGROUND OF THE INVENTION

This invention relates to the marking of record mem-
bers and, more particularly, to the marking of control
tickets, such as those used for merchandise identifi-
cation, classification and inventory control.

Frequent use is made of record members which carry
control information. Typical examples are the ticketing
of merchandise and the control of manufacturing work
in process. It is advanteous for such control tickets to
have a number of sections. One section can remain
with the item for identification; the other sections are
detached as needed.

When a detached section carries imprinted informa-
tion it can be processed manually; however it is advan-
tageous for each detached section to carry machine
readable information so that the processing can be au-
tomated.

With many control tickets, the machine readable in-
formation appears in the form of punched perforations.
Such perforations are undesirable. They detract from
the appearance of the ticket; they cause confusion; and
have to be sufficiently large for correct sensing. by
ticket reading equipment. As a result, there is a limit to
the amount of machine readable information that can
be entered on a ticket of specified size.

In the case of non-visually interpretable information,
the occurrence of an error cannot be detected by physi-
cal inspection. Tickets that are erroneously marked
could seriously disrupt the subsequent processing of
control information.

The information entered on a ticket structure by a
marking machine is ordinarily set by the manual manip-
ulation of various keys and dials. This can be tedious
and fatiguing for an operator and lead to setting errors.
When the amount of information to be set is extensive,
as is typically the case in modern merchandising and
inventory control, the possibility of error is increased.
In addition, because of the numerous variations charac-
terizing even modest inventories, the length of the aver-
age ticket marking run is likely to be short, with the ma-
chine. being re-set at the end of each different run.
Where the number of runs is large, the cumulative time
that is expended in making frequent changes of setting
can become appreciable. Another consideration is that
the marking information generally originates away
from the machine site. The result is further delay and
likelihood of error between the time the information
becomes available and the time that it is actually set on
the machine. o

Once the information to be printed has been speci-
fied, it is advantageous for the corresponding marking
instrumentalities of the machine to be set collectively.
This reduces the amount of time expended in each set-
ting operation. Even when accomplished directly at the
machine site, the collective setting of print wheels gen-
erally involves components of considerable bulk and
mechanical complexity. Where the print wheels are to
be set remotely, the problems of structural bulk and
complexity are increased.

2

In addition to printing, other forms of visual marking
are often desirable on a ticket structure. For example,
selective tickets may have a color mark to indicate the
category of the associated item or a change in the infor-
mation originally marked. For flexibility in color mark-
ing, the number of different colors should be apprecia-
ble.

In addition to the information that is marked on the
ticket structure, it is desirable to specify other matters
at the remote location, such as various control opera-
tions, the number of tickets to be marked and the num-

- ber of parts in each ticket. In doing so, account must
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be taken of the fact that many of the ultimate opera-
tions of a marking machine are mechanical in nature.

SUMMARY OF THE INVENTION

In accordance with still a further aspect of the inven-
tion, the information which is recorded upon ticket is
specified at a remote location and is verified there by
having a reading operation follow each writing opera-
tion. When there is a failure of verification, a signal is
generated to operate a reject marking unit at the ma-
chine. ’

BRIEF DESCRIPTION OF THE DRAWINGS

Other aspects of the invention will become apparent
after considering several illustrative embodiments,
taken in conjunction with the drawings in which:

FIGS. 1 through 3 are general views illustrating a
ticket marking system in accordance with the invention
as follows:

FIG. 1 is an overall perspective view of the marking
system,

FIG. 1A is a plan view of the front side of a multiple
ticket produced by the system of FIG. 1;

FIG. 1B is a plan view of the reverse side of the ticket
of FIG. 1A; y

FIG. 2 is a key to the general block diagram of the
marking system of FIG. 1, as set forth in FIGS. 2A
through 2C; and

FIG. 3 is a perspective veiw illustrating ticket feed in
the marking system of FIG. 1.

FIGS. 4 through 11 are views of the machine portion
of the system and its constituents as follows:

FIG. 4 is a perspective view of the marking machine
with its cover removed;

FIGS. 4A and 4B are graphs illustrating ticket feed
and bed movement in the machine of FIG. 4; )

FIG. 5 is a perspective rear view of the machine of
FIG. 4; : v

FIG. 6 is a perspective view of timing signal genera-
tors in the machine of FIG. 4; ‘

FIG. 6A is a graph of the timing pulse signals pro-
duced by the generators of FIG. 6;

FIG. 7 is a partial perspective view of a recording
head and associated control linkages for the machine
of FIG. 4; :

FIG. 7A is a fragmentary view of FIG. 7;

FIG. 7B is a graph illustrating the motion of the link-
ages of FIG. 7;

FIG. 8 is a fragmentary perspective view of an alter-
native timing mechanism for controlling magnetic re-
cording in the machine of FIG. 4;

FIG. 9 is an end view showing the output side. of the
machine of FIG. 5; '
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FIG. 10 is a fragmentary perspective view of a por-
tion of a print head for the machine of FIG. 4;

FIGS. 10A and 10B are diagrams of alternative print
wheels for the machine of FIG. 4;

FIG. 11 is a fragmentary perspective view of a color
mark unit for the machine of FIG. 4; and '

FIGS. 12 through 15 are views of constituents for the
interface portion of a ticket marking system in accor-
dance with the invention as follows:

FIG. 12 is a block and a schematic diagram of a sever
divide network for the system of FIG. 1 and the inter-
face of FIG. 2B; ‘

FIG. 12A is a schematic diagram of a control gating
arrangement for the network of FIG. 12,

FIG. 13 is a block and schematic diagram of an illus-
trative color comparator for the system of FIG. 1 and
the interface of FIG. 2B;

FIG. 13A is a diagram illustrating the operation of
cam segments used with the color comparator of FIG.
13.

FIG. 14 is a schematic diagram of a control relay
switching network and a color unit switching network
for the interface of FIG. 2B; and

FIG. 15 is a schematic diagram of a print head
switching network for the interface of FIG. 2B.

FIGS. 16 through 19 are views of constituents for the
controller portion of a ticket marking system in accor-
dance with the invention as follows:

FIG. 16 is a block diagram of a recording control unit
for the controller of FIG. 2A;

FIG. 17 is a block diagram of a print wheels control
unit for the controller of FIG. 2A;

FIG. 18 is a block diagram of an alternative print
wheels control unit for the controller of FIG. 2A;

FIG. 19 is a block diagram of a counter unit for the
controller of FIG. 2A.

FIG. 20 is a side view, partially in diagrammatic form,
showing the location of the print means, the ticket, and
the mechanism for moving the bed of the marking sys-
tem; and

FIG. 21.is a sectional view, partially in diagrammatic
form, taken along line 2121 of FIG. 20.

FIG. 22 is a top plan view of the print wheels and set-
ting gears according to the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Turning to the drawings, an overall marking system
100 in accordance with the invention is illustrated in
FIG. 1 as formed by three units: a marking machine
200-300, an interface 400-500 and a controller 600.

The machine 200-300 is capable of being operated
remotely from the controller 600 by electrical signals
sent over a connecting cable 101, through the interface
400-500, and over a connecting cable 102 in order to
produce single or multiple control tickets from a stock
20 of ticket material in a supply bin 210. Power for the
machine 200-300 is supplied from the interface
400-500 through a cable 103; the controller 600 is
powered separately through a cable 104.

The stock 20 of ticket material is fed through the ma-
chine 200-300 over the bed of a feed mechanism 220
and subjected to selected operations. The latter in-
cludes the marking operations of printing and magnetic
recording, following which completed tickets enter the
hoppers 311 of a collector 310.

4

A representative multiple ticket 21 produced by the
system 100 of FIG. 1 is shown in front and reverse
views by FIGS. 1A and 1B, respectively. The ticket 21
is multi-part with two-parts 21-1 and 21-2 joined to-
gether by narrow land areas 22. In addition, cach part
21-1 or 21-2 is multiplex with a tripiex of a header. 4,
stub s, and tab ¢.

The front surface of the ticket 21 (FIG. 1A); which
is illustratively used in merchandising, is imprinted by
instrumentalities in a print head 320 of the marking
machine 200-300 with information such as (1) catalog
number, (2) size, (3) color, etc. The reverse surface
(FIG. 1B) bears a coating 23 of magnetizable material
for receiving code signal counterparts of the imprinted

merchandising information. The code signals are ap-
plied by a recording head (not visible in FIG. 1) posi-
tioned within the marking machine 200-300 below the

. bed of the feed mechanism 220.

20

25

30

35

40

45

50

60

The only apertures in the ticket structure 21 of FIGS.
1A and 1B are centering holes 24 for positioning the
ticket with respect to the recording head and string
holes 25 by which the ticket 21 can be attached to an
item of merchandise, such as a garment. Accordingly,
the resulting ticket is not disfigured by randomly ap-
pearing punch marks of the kind characterizing other
marking systems.

The merchandising information marked on the ticket
21 of FIGS. 1A and 1B is specified at the controller 600
of FIG. 1. lllustratively, that information, as well as
other control information, is pre-coded on punched
cards 610 which are read by suitable units within the
controller 600. Other control signals can be established
by-operating selected switches of a control panel 620.

Information and control signals from the controlier
600 are sent to or through the interface 400-500. The
signals that terminate at the interface 400-500 are con-
verted to form suitable for operating relays and drive
motors at the machine 200-300. For that purpose the
interface - 400-500 contains a number of banks of
printed circuit cards, of which one such card 410 has
been partially withdrawn from ‘an intermediate bank.

The particular interface unit of FIG. 1 is intended for
storage within the base 201 of the marking machine
200-300, as indicated by the dashed-line arrow. The
interface 400-500 could alternatively be located in or
near the controller 600. When the controller 600 is in-
tended for a remote location it is desirable for the
equipment at the actual marking location to be adapt-
able to other kinds of remote controllers, such as a unit
permitting the manual setting of marking indicia, or-a
general purpose computer. Consequently, the interface
400-500 can also be regarded as a conversion unit to
enable input signals to be applied from a wide variety
of control equipment.

In addition to signals from the controller 600, the in-
terface 400-500 also accommodates signals from. the
machine 200-300, some of which are used at the inter-
face, while others are channeled directly to the control-
ler 600. :

1. GENERAL BLOCK DIAGRAM CONSIDERATION
OF THE SYSTEM

General constituents of the ‘various units 800-300,
400-500 and 600 of FIG. 1 are outlined by the block
diagram of respective FIGS. 2A through 2C of FIG. 2.
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At the controller 600 (FIG. 2A) the information car-
ried by the punched cards 610 specifies (1) the number
of tickets to be marked; (2) the number of parts.in each
ticket; (3) the color of any desired color mark; and (4)
the information to be printed and recorded. This infor-
mation is converted into coded electrical form by a
card reader 640.

Signals from the card reader 640 corresponding to
the first three categories of the input information re-
spectively enter (1) a counter unit 650 of the controller
600 in order to specify ticket quantity; (2) a sever di-
vide network 420 in the control portion 401 of the in-
terface 400-500 (FIG. 2B) in order to specify the num-
ber of parts per ticket; and (3) a color comparator 520
in the information setting portion 501 of the interface
400-500 in order to specify the desired color mark.
Signals from the fourth category of information, indi-
cating what is to be printed and recorded, enter the
storage register of a signal distributor 660 in the con-
troller 600.

The signals stored at the distributor 660 are used for
setting the printing instrumentalities of the machine
200-300 (FIG. 2C) before ticket feed commenses and
for magnetic recording and reading during feed.

To set the printing instrumentalities, a switch is oper-
ated at the control panel 620. This actuates a drive
motor 321 at the print head 320 of the machine
200-300 through relays 540 at the interface 400-500.
Operation of the drive motor 321 produces timing sig-
nals which are transmitted through an amplifier 511 of
the interface 400-500 to the controller. The timing sig-
nals indicate when the printing instrumentalities are at
various positions, and act with the stored information
of the distributor 660 to control setting solenoids at the
machine 200--300 through solenoid drivers 550.

Once the print head has been set, the machine is
placed in operation by pressing “start”, “run” and
“feed” buttons at the panel 620. These buttons activate
relays of a switching network 430 in the interface
400-500. The relays in turn control run and feed sole-
noids at the machine 200-300.

In the machine 200-300, the feed bed can be consid-
ered as having three consecutive portions 221-1, 221-2,
221-3, each including a number of stations that are in-
dividually the width of one ticket part, e.g. the width of
ticket part 21-1 or 21-2 shown in FIGS. 1A and 1B. The

sections 221-1, 221-2 and 221-3 are respectively de-.

voted to (1) control operations, (2) printing operations
and (3) other marking operations. For the particular
embodiment of FIG. 2, the ticket parts from the supply
210 remain joined together by land areas until they
reach a sever assembly 240 between the control section
221-1 and the printing section 221-2.

Station-by-station movement of ticket parts over the
feed bed 221-1 through 221-3 is illustrated by the pro-
gression of ticket parts indicated in the direction of the
solid arrows in FIG. 3. The progression is continuous
except at either the beginning or the end of a ticket
marking run. The various ticket groupings shown in
FIG. 3 correspond to the bed portions 221-1 through
221-3 of FIG. 2.

Over the control portion 221-1 of the bed, adjoining
ticket parts are interconnected by narrow land areas, as
is the stock 20 at the supply source 210. Ticket feed
over the bed is initiated by a central feed finger 222 and
edge pawls 223. Other edge pawls 223, of which only
representative ones are shown, are present at each sta-
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tion over the marking portions 221-2 and 221-3 of the
machine bed.

Between the control section 221-1 and the printing
section 221-2 the sever mechanism 240 is selectively
operated to cut the land areas joining the ticket parts.
Illustratively, the sever mechanism 240 is operated: by
the divider network 420. The latter receives a timing
pulse from a timing mechanism 250 through an ampli-
fier 411 each time a ticket is advanced along the bed
of the machine. Thus, if the divider network 420 is set
to divide by three, i.e. produce an output pulse for each
three input pulses, the result is a three-part ticket
shown illustratively in FIG. 3 at the printing grouping
221-2 and at the other marking ticket grouping 221-3.

Beginning with the printing portion of the feed, the
stations of FIG. 3 are numbered sequentially from 1
through 16. Printing takes place simultaneously on the
header and the remmainder of each ticket part, one line
at a time, at stations 3, 5, 7 and 9. These printing sta-
tions are respectively for the first or top line, the sec-
ond line, the third line, and the fourth or bottom line.

The printing instrumentalities are set from the con-
troller 600 through the interface 400-500, making use
of timing signals from the machine 200-300.

The set of stations following printing, namely stations
10 through 16, is devoted to other kinds of marking
operations. The first such marking operation is at sta-
tion 13 where each ticket part receives code signals on
its underside coating of magnetic material, shown in
dotted outline, by‘a facing recording unit 350 (FIG. 2)
under the control of timing signals supplied to the sig-
nal distributor 660 from the timing assembly 250
through an amplifier 512. Provision is also made for
verifying the recorded information. For that purpose
the recorded information is read and compared with
the stored information at the controller 600. If there is
a failure of comparison, the ticket part is rejected at the
next marking station, number 15, by operation of a
stamp bearing the letters “VOID” as shown.

The last marking station for the feed depicted in FIG.
3 is at station 16 where a color mark can be imprinted
on the ticket part from a setting made by the controller
600. On the next cycle of machine operation, the com-
pleted three-part ticket enters a hopper of the collector
310. : E

II. DETAILED DESCRIPTION OF THE MARKING
' MACHINE ’

Perspective views of the marking machine 200-300
of FIG. 1 with its cover removed, are set forth in FIGS.
4 and 5, from the front and rear respectively. The base
201 of the machine setves as a cabinet for the interface
unit 400-500 (FIG. 1). ,

Mounted above the base 201 is the bed and feed
mechanism 220. The mechanism 220 is an adaptation
of similar structure disclosed in detail by U.S. Pat. No.
2,890,650 which issued to A. R. Bone et al. on June 16,
1959.

In addition to the bed and feed mechanism 220, the
machine 200-300 includes (1) a print head module
320, shown in its hinged opened position above the bed
221 in the front view FIG. 4 and in its hinged closed po-
sition in the rear of FIG. 5; (2) recording unit 350

positioned beneath the bed 221 near its output end; (3)

a rotatable color mark unit 360 mounted above the bed
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221 beyond the recording unit 350 and (5) an index-
able collector 310 for completed tickets at the output
end of the bed 221.

During operation of the bed and feed mechanism
220, a drive motor 231 produces rotation of a drive
shaft 232 (FIG. 4) through a clutch 233. Each rotation

of the drive shaft 232 constitutes a feed and marking
cycle of the machine.

Actuation of the clutch 233 to bring about the opera-
tion of the drive shaft 232 is through a run solenoid
234-a which couples the drive gear of the motor 231 to
a driven gear of the shaft 232, Details of the clutch
mechanism are disclosed in the Bone patent referenced
above. ‘

The drive shaft 232 includes a cam 235 (FIG. 4) for
operating a slide (not visible in FIG. 4) beneath the bed
221 to which the ticket feed pawls 223 (FIG. 3) are at-
tached. The slide and the attachment of the feed pawls
223 are similar to what is disclosed in the Bone patent.

Once the pawls are operative, they are brought into
contact with the stock 20 of ticket material by actua-
tion of a feed solenoid 234-b which brings about the
lowering of a lift finger, of the kind disclosed in the
Bone patent, to bring the tickets into engagement with
the feed pawls. This engagement is promoted by the use
of a weight 238 above the bed. At the end of a ticket
run, the solenoid 234-b is deactuated so that the lift fin-
ger can rise through an aperture of the bed and lift the
stock out of contact with the bed pawls.

The feed pawls reciprocate longitudinally. This mo-
tion advances the ticket material by one station per
cycle as shown graphically in FIG. 4A. During approxi-
mately the first 60° of drive shaft rotation, the feed
pawls engage the edgewise feed slots of the ticket parts
(FIG. 3) and move forwardly to carry the ticket part to
the next station. The feed pawls dwell at the next sta-
tion for about 20° following which there is a return
movement. The feed pawls then dwell at the return sta-
tion for about 220° until the next operating cycle.

Besides the cam 235, the bed mechanism includes
additional cams 236-a and 236-b, see FIGS. 4, 20 and
21 which operate through followers 701 (only one is
shown in FIGS. 20 and 21) to rock shafts 702, which
shafts are connected by toggles 703 and 704 to lift and
lower the bed 221, In addition there are provided pins
705 (only one of which is shown in FIG. 21) which slide
within the bed 221 to guide the bed 221 during its up
and down motion. A description of the bed reciprocat-
ing means disclosed herein is shown in prior art U.S.
Pat. Nos. 3,036,520; 2,890,650; 3,095,807 and
2,968,236 all of which are incorporated herein by ref-
erence hereto.

The movement corresponding to the motion of cams
236-a and 236-b is illustrated graphically by FIG. 4B.
Initially, the feed bed 221 is in its lowermost position.
After approximately 30° of dwell at the beginning of
each operating cycle, the bed rises harmonically over
about 90° of drive shaft rotation. At the end of. this
movement, the bed has reached its maximum height
and the ticket parts at various stations are in full
contact with the various printing and marking instru-

-mentalities above the bed. Following the peak of its
rise, the bed execiites a rectograde return movement
for about the next 90°
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of drive shaft rotation. The bed thereafter dwells at its
lowermost position for approxtmately 150° until the -
next cycle.

The upward motion of the bed 221 is also important
in conjunction with the operation of the sever assembly
240 by which the severing of single or multi-part tickets
takes place from the stock 20 of ticket material.

The sever assembly 240 includes pivoted arms 241-a
and 241-b, shown respectively in FIGS. 4 and 5. Each
arm has a reversed L-shaped aperture that receives a
lateral pin of a spring loaded sever bar 242. The bar
242 is slidably mounted with respect to vertical posi-
tioning pins (not shown) of a stop bar 243. In the posi-
tion indicated by FIG. 4, the bar 242 is carried up-
wardly as the bed rises, with its pins riding in the stem
of the inverted “L.” However, when the arms 241-a
and 241-b are pivoted rearwardly by a solenoid 244
(F1G. 5) the pins of the bar 242 move from the stem
into the base slot of the inverted L’ so that the bar is
held in place and comes into contact with. the ticket
material when the bed again moves upwardly. To pro-
duce the severing illustrated by FIG. 3, the bar 242 in-
cludes punches for the land areas 21. The bar 242 alter-
natively can include a knife edge that extends from one
side to the other of the bed 221.

Besides the cams 235, 236-a and 236-b the drive
shaft 232 includes a timing cam assembly 250 and cams
261 and 271 for linkage assemblies 260 and 270. Cam
assembly 250 is used in generating separate timing sig-
nals for severing and magnetic recording. Linkage as-
sembly 260 is used to relieve tension on tickets in the
vicinity of the recording units 350. Movement of the
recording unit 350 is controlled by linkage assembly
270.

(A) TIMING CAM ASSEMBLY

Details of the timing cam assembly 250 are illustrated
by the perspective view of FIG. 6. Separate disks 251-1
and 251-a are provided for general control timing and
magnetic recording timing. Each disk inciudes a pe-
ripheral notch 252-1 or 252-2 that permits light from
a bracket mounted lamp 253-1 or 253-2 to activate a
photocell 254-1 or 254-2 during each notch interval.
The positions and aperture openings of the disks 251-a
and 251-b can be made adjustable. The supply voltage
for the lamps 2583-1 and 253-2 is applied in conven-
tional fashion. The result, for each revolution of the
drive shaft 232, is a control timing pulse signal applied
to the interface 400-500 (FIG. 2) over a timing cable
255-1 and a record timing pulse applied over cable
255.2. The timing pulse signals are applied to respec-
tive amplifiers 411 and 511 which are of conventional
design, desirably mounted on printed circuit boards,
such as the board 410 of FIG. 1.

Illustrative timing pulse signals are shown in FIG. 6A
In a tested embodiment of the invention the time for
each rotation of the drive shaft 232, and hence the ma-
chine cycle time, was about 400 milliseconds. The con-
trol timing pulse generated by the notch 252-1 ap-
peared at the beginning of each cycle and endured for
approximately 120°. Because of the radical displace-
ment of the record timing disk 252-2 with respect to
the control timing disk 252-1, there followed an inter-
val of about 100° during which the disks 251-1 and
251-2 blocked their respective photocells and there
was no timing output. The record timing pulse was then

h
b
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generated for approximately 120°, leaving a no-output
interval of about 20° until the end of the cycle.

As a result of the fixed interval between the different
classes of timing pulses, the control operations, i.e. sev-
ering and the operation of the control relays, can be
timed so as not to occur during recording. Actuation of
a control relay invariably produces electrical distur-
bance effects. If magnetic recording were to take place
at that time, there could be electrical interference with
the code signals applied at the recording station. The
fixed disposition of the timing disks 251-1 and 251-2
with respect to each prevents any such overlap, as
could occur because of drift if an electronic delay unit
were to be employed.

(B) LINKAGE ASSEMBLIES

The linkage assemblies 260 and 270 shown in detail
by FIG. 7 control the operation of the marking machine
in the vicinity of the recording station 13 of FIG. 3.

Both sides of the feed bed 221 on the machine in-
clude gripper fingers 239. These fingers serve to hold
the ticket parts against the bed, but they have sufficient
flexibility to permit ticket advance by the feed pawls.
They are in the form of sections that span several sta-
tions of the bed.

The pressure exerted on the ticket parts by the grip-
per fingers 239 in the vicinity of the recording station
is relieved by the action of the linkage assembly 260.
This permits proper positioning of each ticket before
recording takes place.

For the oppositely positioned gripper fingers 239 in
the vicinity of the recording station, one of which is
shown in FIG. 7, there is a lower spring flange 239-a
(FIG. 7A) that extends for the length of the gripper
section. The spring flange 239-a is mounted at a down-
ward angle so that an upward component of thrust ap-
plied to it will produce an upward movement of the as-
sociated finger. The material of the flange 239-a and
the finger 239, the angle between the two, and the
point at which the thrust is imparted, determines the
relative displacement of the finger with respect to the
ticket 21 (FIG. 7A).

In the embodiment of FIGS. 7 and 7A, upward thrust
is imparted to the flange 239-a by a pressure release pin
262, which is operated through the linkage mechanism
260 from the cam 261.

During each rotation of the drive shaft 232 there is
a point where the follower of the pivoted arm 263 en-
ters a recess of the.cam 261. The resulting downward
motion of the arm 263 is transmitted through a linkage
264 to arm 265. The latter is affixed to a roli shaft 266
that is pivotally mounted beneath the bed 221. An ex-
tension 267 of the arm 265 acts against the pressure re-
lease pin 262. An arm (not shown) on the other side of
the bed, similar to the extension 267 and affixed to'the
roll shaft 266, controls a laterally opposite release pin
(not shown). The shape of the arm 265 between the
pivot point and the linkage 263 is governed by the
structural configuration of the machine. -

That portion of the machine cycle during which the
pressure of the gripper fingers 239 is relieved is illus-
trated graphically by the solid line curve of FIG. 7B.
The gripper mechanism dwells for approximately 160°
of drive shaft rotation and then causes a rise of the
pressure release pin for about 30° followed by a dwell
of 30° and a return of 30°. By comparison with the
graphs of FIGS. 4A and 4B, it is seen that the pressure
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is not released until the ticket part has been advanced .
as far as it ‘will go during the cycle. The pressure re-
mains released for a short interval after the bed has re-
turned to its original position.

While the gripper finger tension is being relieved at
the recording station, the unit 350 of FIGS. 7 and 7A
is being raised into position, where it remains for the
approximate 105° dwell interval indicated by the
dashed-line curve of FIG. 7C.

The recording unit 350, as seen in FIG. 7A, is
adapted for rotary operation. It has a cylindrical sup-
port 351 with two heads 352 and 353 that are of con-
ventional construction and are used for both magnetic
reading and writing. The center of the support 351 in-
cludes a spring-loaded spindle 354 about which rota-
tion takes place. As a result, the recording pattern on
the magnetically coated undersurface of the ticket 21
consists of two concentric tracks, one for each of the
heads 352 and 353. .

The operation of raising and lowering the unit 350
when a ticket 21 is in position for recording serves to
reduce wear on the heads 352 and 353 by the iron
oxide of the ticket coating 23. In addition, the trans-
verse movement of the recording unit 350 facilitates
the proper positioning of the ticket 21 with respect to
the heads 352 and 353 by making use of the spindle
354 for centering.

Control over the transverse movement of the record-
ing unit 350 is by the linkage mechanism 270 which
converts the movement of the cam 271 into a swinging
rotation of a transverse shaft 272. The latter is con-
nected to a toggle linkage 273 that is pivotally mounted
on an L-shaped bracket 274 of the recording unit 350.
The bracket 274 is supported for vertical arcuate
movement of a pair of linkages 275-1 and 275-2.

In addition to carrying the recording unit 350, the
bracket 274 is connected to a mount for a locating pin
276. Consequently, the transverse movement of the lo-
cating pin 276 is synchronized with that of the record-
ing unit 350 and enters the string hole 25 of the ticket
21 before the spindle 354 engages the stub hole 24.
This fixes the ticket 21 in place and prevents inadver-
tent movement by virtue of the rotary contact of the
moving heads 352 and 353 with the magnetically
coated undersurface of the ticket 21.

When the support 351 is in its transversely upward
position, and while it is rotating, recording takes place
by energizing the heads 352 and 353 from coils (not
shown) positioned within the unit 350 and operated
from the controller 600. In a subsequent revolution of

‘the support 351, the magnetic field pattern produced

in the coating during recording energizes internal coils
that are used for reading the recorded information.
This allows a comparison to verify the correctness of
the recorded information with the signals stored at the
distributor 660 (FIG. 2A). : :

From the curves of FIG. 7B it is seen that the gripper
fingers 239 at the recording station return to gripping
engagement with the ticket 21 while the unit 350 is in
recording position. This creates a _clamping effect on
the ticket 21 and assists the locating pin 276, as entered
into the string hole 25, in preventing inadvertent rota-
tion of ticket 21. The locating pin 276 is convexly ta-
pered from its end to promote proper engagement with
the string hole 25.

The recording technique illustrated by the embodi-
ment of FIG. 7 makes use of the fact that the forward
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feed motion of the pawls has terminated by the time re-
cording is to take place. This kind of recording makes
use of a cyclic timing signal, such as that provided by
the timing cam assembly 250 (FIG. 6), to gate stored
signals from the distributor 660 (FIG. 2A) to the re-
cording unit 350. Where the recording support does
not rotate continuously, the timing signal can also con-
trol an internal drive motor (not shown).

In place of circular recording, the invention also pro-
vides for linear recording by a substitute unit 350’
shown in FIG. 8. The substitute unit 350’ makes use of
a line of recording heads 355-1 through 355-8 for re-
cording one binary code word at a time, followed by a
line of reading heads 356-1 through 356-8 for verifying
the correctness of what has been recorded. Each head
records the electrical counterpart of a binary digit, or
bit. There are eight heads in each line to allow for six
data bits (to represent up to 64 alphanumeric charac-
ters), one party bit (for error checking) and one bit to
serve as a clockpulse (for decoding). Where self-
clocking is used only seven heads are needed.

The desired timing is obtained using a slide 224 (FIG.
8) that is otherwise used for the feed pawls of the ma-
chine. As can be seen from the graph of FIG. 4A the
travel of the feed pawls is non-linear. Nevertheless, to
facilitate decoding and reduce error, it is desirable for
- the recorded information to be of uniform density, i.e.
linear in the direction of feed.

A linear recording pattern is obtained for the em-
bodiment of FIG. 8, despite the non-linearity of the
feed motion, by the use of a slotted timing plate 225.
The plate 225 includes a set of slots 226, therebeing
one slot for each code word to be recorded. In addition,
there are slots 227-1 and 227-2 to indicate the begin-
ning and the end of each timing interval.

Each set of slots 226 and 227 is used with a photocell
circuit 228 or 229. The photocell circuit 228 includes
a -photocell 228-a that is illuminated from above the
plate 225 by a lamp 228-b through a slit plate 228-c.
The photocell circuit 229 includes similar constituents
229-a, 229-b and 229-c.

As each slot of the timing plate 225 passes over its as-
sociated photocell 228-a or 229-a a pulse is produced.
The slits of the plates 228-c and 229-c are narrower
than the narrowest slot of the plate. This produces
pulse signals with relatively abrupt transitions at their
leading and trailing edges and promotes precision in
timing.

(C) THE PRINT HEAD MODULE

Turning to the details of the print head module 320
of FIGS. 4 and §, a further view showing its drive motor
321 is given by FIG. 9.

As indicated by FIGS. 4, 5 and 9 the print.head mod-
ule 320 includes four separate bays 331-1 through
331-4, each containing two groups of print wheels. The
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print wheels of each individual bay are set simulta-

neously from the controller 600 (FIG. 2A) and are then
held in their set positions by solenoid actuated locking
bails 332.

The print head module 320 also includes mounting
spindles 322-1 and 322-2 (FIG. 4) for a ribbon (not
shown) which is advanced by ribbon solenoids 323-1
and 323-2 during each machine cycle. Drive for the rib-
bon solenoids 323-1 and 323-2 is from.the interface
400-500 (FIG. 1) and is discussed below.
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As shown by FIGS. 9 and 10, the motor 321 is belted
to a setting shaft 341. A commutator disk 342 attached
to the shaft 341 is used to generate the print head tim-
ing signals shown applied to the distributor 660 of FIG.
2A.

Since the groups of print whels in adjoining bays
331-1 through 331-4 (FIG. 4) are not axially aligned,
conventional gearing is'used for transmitting the mo-
tion of the setting shaft 341 for the first bay 331-1 suc-
cessively to the non-axially aligned setting shafts of the
other bays 331-2 through 331-4.

Details of print wheel setting are illustrated by the
partial perspective view of FIG. 10 for the first bay
331-1. Within the bay 331-1, there are two groups of
print wheels on respective shafts 343 and 344, of
which, for simplicity, only a pair of selected members
343-a and 344-a are shown. In particular the print
wheel 344-a is used to print the righthand character of
the price line on the header h of FIG. 1A, while the
print wheel 343-a is used to print the right-hand char-
acter on the tab portion of the ticket in FIG. 1A.

For a full complement of print wheels, there are five
on each of the shafts 343 and 344, since both the fourth
line of printing on the header & and the line of printing
on tab ¢ have five numeric characters in the illustrative
two-part ticket 21 of FIG. 1A. The other lines have 10
characters each and their bays 331-2 through 331-4
contain two sets of 10 print wheels each.

The representatives print wheels 343-a and 344-a in
FIG. 10 have 12 teeth each, the first 10 of which are
faced with prescribed alphanumeric. characters. The
eleventh tooth is for a null character, i.e. a blank set-
ting; while the 12th tooth is for re-setting. Since there
are 10 character positions, any of the 10 numbers may
be included. Alternatively, some of the characters may
be non-numeric and used to imprint color or size. The
particular print wheel configuration of FIG. 10 is
merely illustrative.

The print wheels 343-a and 344-a are mounted for
independent rotation on their respective shafts 343 and
344, being held in place by fixed retaining rings 343-b
and 344-b. Consequently, when ‘the wheels are .ob-
structed, their shafts can continue rotating.

Rotation of the print wheel shafts 343 and 344 takes
place from the setting shaft 341 through conventional
gearing. The print wheels 343-a and 344-a have a set-
ting gear 341-a that is slippably mounted on the setting
shaft 341, being in side contact with.a spring disk 341-
c. As a result, rotation of the setting shaft 341, pro-
duces rotation of the setting gear 341-a. It is to be un-
derstood that a similarly mounted setting gear is em-
ployed with the other print wheels ordinarily found in
the bay 331-1.

The teeth of the setting gear 341-a are in mesh with
those of the print wheels 343-a and 344-a. In addition,
the setting gear 341-a is engaged by an arm 345-aof a
setting solenoid 345-1. §

Since the setting gear 341-a and the enmeshed print
wheels 343-a and 344-a are slippably mounted on their
respective shafts, the print wheels cannot rotate if the
arm of the solenoid is in place, even though the drive
motor 321 is operating and its shafts 343 and 344 are
turning. :

The setting gear on each other pair of print wheels
has such a setting solenoid 345, some of which are visi-
ble in FIG: 5.
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Accordingly, before the print wheels 343-a and 344-a
can be set, the setting solenoid 345-1 is activated to
withdraw its arm 345-a from the setting gear 341-a, al-
lowing the latter to rotate with the print wheels 343-a
and 344-a.

The setting gear rotates through the teeth of a comb
structure 333 that spans the sidewalls (not shown in
FIG. 10) of the bay 331-1 and is positioned between
the groups of print wheels as indicated in FiG. 4. In ad-
dition, the setting gear 341-a includes a stop pin 341-b
on one of its teeth. When the stop pin encounters the
side of a tooth of the comb 333, rotation of the setting
gear 341-a terminates even if the shaft 341 continues
to rotate. The location of the pin 341-b is such that
when it is stopped by a tooth of the comb 333, the print
wheels have null characters, or blanks, in printing posi-
tion.

During rotation of the setting shaft 341, the commu-
tator disk 342 generates timing signals for the control-
ler 600 of FIG. 2A. The commutator includes apertures
342-a corresponding to the various positions adopted
by the print wheels 343-a and 344-a. As the comutator
342 is rotated to permit light from a source 346 to pass
through the apertures 342-a, a photocell 347 is ener-
gized.

Accordingly, to set the wheels of the print head mod-
ule 320, each setting solenoid of the module, such as
solenoid 345-1 of FIG. 10, is energized to release the
associated print wheel setting gear. The setting shaft
341 (FIGS. 9 and 10) is then driven in one direction of
rotation by the drive motor 321 until ail of the print
wheels are returned to their blank positions, i.e. re-set.

Subsequently, the direction of rotation of the setting
shaft 341 is reversed and the timing signals generated
from the commutator 342 are coordinated with the set-
ting information at the controller 600 until, for each
pair of print wheels, the number of timing pulses corre-
sponds to the position desired. A setting solenoid is
then de-activated to stop the setting gear and the asso-
ciated print wheels. If more than one pair of print
wheels is to be set for the same printing position, their
setting gear solenoids are de-activated simultaneously.

When the setting cycle is completed, the solenoids of
the locking bales 332 are de-activated to align the print
wheels by group and provide further locking.

In the embodiment of FIG. 10, the movement of the
print wheels 343-a and 344-a is terminated at their re-
set position by having the stop pin 341-b of the setting
gear 341-a contact a tooth on the comb structure 333.
Alternatively, the print wheels can be stopped by hav-
ing adjoining teeth filled (FIG. 10A) so that rotation of
the setting gear cannot continue beyond the re-set posi-
tion. Another alternative is to employ a raised tooth on
each print wheel (FIG. 10B) or on the setting gear.
Such a tooth can terminate rotation by contacting an-
other gear or wheel or a stop of the housing.

FIGS. 20 thru 22 show diagrammatically four groups
801-804 of print wheels, normally supported within the
bays 331-1 through 331-4 (FIG. 4) as described above.
It should be understood that within each bay there are
two groups of print wheels in a side by side relationship
as described in the description of FIG. 10 such that a
line of the head of the ticket 21 may be printed at the
same time that a line of the stub or tab of the ticket 21
is printed. In.FIG. 20, each group is shown with five
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print wheels and in addition, there is shown groups
801a-804a of five setting gears each for driving the
print wheels of each group or row positioned within
each bay. In FIG. 21, there is shown, two print wheels
343 and 344a (see also FIG. 10) of the two groups of
print wheels positioned in bay 331-1. Print wheel 343a
is one of five print wheels of the group 802 shown in
FIG. 260 and positioned in bay 331-1. In FIG. 21 there
is also shown a setting gear 341a for positioning. the
print wheels 343a and 344a as described above. In
FIGS. 20-22 the print wheels groups 801-804 as well
as the group of setting gears 801a and 804a of adjacent
bays 331-1 — 331-4 are diagrammatically shown for
convenience as mounted on common shafts, although
it should be understood as described with reference to
the description of FIG. 10 and as shown in FIG. 4, the
print wheels as well as the setting gears of each adja-
cent bay are not ordinarily axially aligned, but are off-
set to print on different parts of the ticket and are usu-
ally driven by separate shafts conventionally geared to
shaft 341 as previously described.

Referring again to FIGS. 20 and 21, the ticket is
shown at 21 and includes a head (h), stub (s) and tab
(t). In FIG. 20 the tickets 21 are shown moving in the
direction of the arrow (right to left) of the figure and
are shown positioned below the print wheel groups
801-804. The ribbon 807 of the machine is shown posi-
tioned above the tickets 21 but below the print wheels
groups 801-804 so that when the bed 221 is lifted up-
wardly, to force the ticket against the ribbon and the
print wheels, a line of type will be printed on the ticket.
In FIG. 21, the ticket is shown in position to be im-
printed by the two print wheels 343z and 344a and in
this case the print wheel 343a is positioned to print on
the stub (s) portion of the ticket and the print wheel
344a is positioned to print on the head (h) portion of
the ticket.

(D) COLOR MARK UNIT

The machine 200-300 has a unit 360, shown from
the front in FIG. 4 and from the side in FIG. 9, for ap-
plying a mark of prescribed color as shown -at station
16 of FIG. 3.

The color mark unit 360 includes a rotatable carou-
sel within a housing 361 with individual container 362
of marking fluid. The carousel is driven by a-motor 363
on a mounting bracket 364 upon command from the
controller 60¢. The mounting bracket 364 also has a
solenoid 365 which locks the carousel 361 in place
when a designated one of the containers 362 is in mark-
ing position. '

A fragmentary perspective view of the color mark
unit 360 is shown in FIG. 11. The rotational position
adopted by the carousel within the housing 361, and
hence by the containers 362, is determined by the in-
teraction between segments 366-a through 366-d of a
cam assembly 366 and corresponding switches 367-a
through 367-d of a switch assembly 367, positioned
above the segments as shown in FIG. 11. The cam seg-
ments contain lobes which are positioned relative to
each other in accordance with a particular code pat-
tern. As the segments 366-a through 366-d rotate in
unison, they operate associated switches 367-a through
367-d, positioned above them, to generate the electri-
cal counterparts of the cam code pattern, which is com-
pared with code signals set at the color comparator 520
(FIG. 2B). In addition there is a timing signal generated
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by a cam segment 366-c¢ operating with switch 367-e
for precise positioning of the selected container. When
there is coincidence between the compared code sig-
nals the desired container, e.g. container 362-a, is in
position for marking. As long as there is a failure of
comparison, the carousel is rotated by the drive motor
gear 363-a until code coincidence is obtained.

Thus, for example, the desired container 362-a
shown in marking position in FIG. 11 may contain
green ink. If the corresponding code is 1000, compari-
son is obtained when the first switch 367-a is activated
by the lobe of the first segment 366-a and the remain-
ing switch 367-b through 367-d are not activated by a
lobe of their corresponding segments 366-b through
366-d.

With the container 362-a in position, color marking
takes place, as shown at station 16 of FIG. 3 as the bed
of the machine rises against the tip and 362-b of the se-
lected container. This depresses an internal valve (not
shown) to allow the marking fluid to pass from the in-
terior of the container in known fashion.

(E) THE TICKET COLLECTOR

The ticket collector assembly 310 employed in the
machine of FIG. 1 is shown with its cover removed and
parts broken away in FIG. 9. Th collector includes a
number of demountable hoppers 311 which are carried
between mounts of outboard and inboard chains 312
and 313, The chains are in turn carried by upper and
lower sprockets with the lower sprocket being driven
by a solenoid activated motor 314. A lamp 315
mounted within the assembly 310 is used with a photo-
cell 316 on a mount projecting outwardly from the
frame of the color mark unit to indicate whether or not
the uppermost hopper -311-a' is empty and, conse-
quently, available for ticket collection.

In addition, as each hopper moves into collection po-
sition an arm 311-a closes a switch 317 that serves to
indicate to the controller 600 (FIG. 2A) that the upper-
most hopper is in its proper position to receive com-
pleted tickets.

The motor 314 is operated with a clutch (not shown)
of a standard design such that the weight of tickets col-
lected by the hoppers 311 will not cause reverse rota-
tion.

In a tested embodiment of the invention, the clutch
of the collector motor 314 was of a quarter revolution
variety for which each actuation of its solenoid indexed
the lower sprocket by 90°,

IIl. DETAILED DESCRIPTION OF THE
INTERFACE

Referring to FIG. 2B, the circuitry of the interface
400-500 has been grouped for convenience into two
sections 401 and 501 which respectively exercise con-
trol and information setting functions.

The control circuitry 401 serves as an interface be-
tween certain switches of the control panel 620 (FIG.
2A) and the feed bed 221 of the machine (FIG. 2C)
through a control switching network 430. In addition,
the control circuitry 401 includes a sever divide net-
work 420 for operating the sever mechanism 240 (FIG.
2C). In effect, the sever network 420 “divides” input
timing pulse signals supplied from the timing mecha-
nism 250 through an amplifier 411 in order to produce
periodic sever control pulses in accordance with the
number of parts prescribed at the controller 600 (FIG.
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2A) for the ticket structure of FIG. 3. The output of the
amplifier 411 is also.used in controlling, for example,
the total number of tickets to be marked by the ma-
chine. :

In the information setting circuitry 501, the constitu-
ents serve as an interface between the controller (FIG.
2A) and various marking instrumentalities of the ma-
chine, particularly the print head 320, the recording
-unit 350 and the color mark unit 360 (FIG. 2C).

The print head portion of the circuitry 501 includes
a 'switching network 540 which operates the print head
drive motor 321 and the bail-locking solenoids 332
(FIG. 9). In addition, the switching network 540 in-
cludes components for operating the ribbon solenoids

'323 (FIG. 4). There is also a set of amplifiers or *“driv-

ers” 550 for each print head setting solenoid 345 (FIG.
10). The setting solenoids are enabled to release their
associated setting gears whenever the print wheels are
to be set with' specified marking information. To sup-
ply sufficient signal strength to the setting solenoids,
the “drivers” 550 take the form of individual amplifi-
ers.

During setting of the print wheels, rotation of the
motor 321 brings about the generation of timing pulse
signals that are supplied to the distributor 660 from the
setting circuitry 501 through an amplifier 511. By mak-
ing use of the print head timing signals, the distributor
is able to release the various setting solenoids 345
(FIG. §) at prescribed times and thus set the individual
print wheels as desired.

With respect to the recording of prescribed marking
information on tickets, the setting circuitry 501
supplies timing signals generated at the machine (FIG.
2C) and gated by a mechanical ‘ticket-in-place”
switch to the distributor 660 through an amplifier 512.
The information to be recorded is then sent to the ma-
chine over a cable 513, Included in the cable 513 are
leads for verification of what has been recorded and for
operating-a reject marking unit if there is a failure of
verification.

Besides serving as an interface for recording and
printing, the information setting circuitry 501 includes
a color comparator 520 for controlling the position of
the color unit 360 (FIG. 11). As long as the position of
the color unit differs from what has been specified at
the controller, as indicated by a mis-match at the com-
parator 520 between the code signals received from the
color unit and those set from the controller, the color
unit is rotated by its drive motor 363 (FIG. 11). When
there is a comparison, rotation of the drive motor is ter-
minated through a color unit switching network 530.
Since rotation of the color unit, while the machine: is
operating could produce a smear on tickets at the color
mark station, the machine is prevented from running
until there is a comparison, at which point the output
of the comparator 520 operates a gate in the control
switching network 430.

The various amplifiers 411, 511 and 5§12 of the inter-
face 400-500 are of conventional design, as are the am-
plifiers of the print wheels solenoid drivers 5§50. These
amplifiers are desirably mounted on printed circuit
boards, such as the board 410 shown in FIG. 1.

Details of the sever divide network 420, the color
comparator 520, the control relay switching network
430, the print head switching network 540 and the
color switching network 530 are discussed below.
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(A) THE SEVER DIVIDE NETWORK

A schematic diagram of a suitable sever divide net-
work 420 for the interface 400-500 of FIG. 2A is set
forth in FIG. 12. This network is operated from the am-
plifier 411 and the control switching network 430 to
produce a sever output for single or multiple tickets, as
specified by binary code signals applied to a gate con-
trol network 421 from the controller 600 of FIG. 2A.
Each binary code signal is in one of two possible states
that are typically (1) a relatively high magnitude signal
level representing a binary “1” or (2) a relatively low
magnitude signal level representing a binary “0.” The
particular sever divide network 420 of FIG. 12 can be
set from the controller for single, two, three or four-
part tickets. Consequently, two input binary code sig-
nals are required at the gate control network 421 since
the maximum number of ticket parts, i.e. 4, is the bi-
nary base digit 2 raised to the second power.

However, in the case of a single-part ticket a continu-
ous output is provided directly at an output gate the
gate control network 421. As a result, the single-part
output is independent of the input from the timing am-
plifier 411. This eliminates the clocking that would oth-
erwise accompany the cyclic actuation of the sever so-
lenoid 244 (FIG. 5).

In the case of multi-part tickets, a shift register 423
of the network 420 is used in dividing the timing pulse
signals obtained from the amplifier 411 by 2, 3 or 4
and, accordingly, a sever pulse appears at the output
gate 422 for every second, third or fourth timing pulse
to operate the sever solenoid 244,

The shift register 423 of the sever divide network 420
is formed by two stages 423-1 and 423-2. An output
terminal Q of the second stage 423-2.is connected to
the output gate 422 for two and three-part tickets. In
the case of four-part tickets, the output from the sec-
ond stage 423-2 is used in conjunction with an.output
gated from the first stage 423-1 through a control net-
work 424.

The shift register 423 is re-entrant in that the output
leads Q and Q of the second stage 423-2 are crossed-
coupled to input leads R, and §, of the first stage 423-1.
In addition, the stages 423-1 and 423-2 are crossed-
coupled through NAND gates 423-a and 423-b. Each
such gate produces an output corresponding to a binary
“1” whenever it has any input corresponding to a bi-
nary “0.” Conversely, the presence of all “1’”s at the
inputs of a NAND gate produces an output “0.” NAND
gates are also the principal constituents of the various
control networks 421, 422 and 424. The NAND gates
423-a and 423-b are controlled from the network 421
according to whether a double, triple or quadruple-part
ticket is desired. '

The stages 423-1 and 423-2 are known as clocked
“flip-flops” and are biased in conventional fashion. The
term “‘flip-flop” refers to the fact that each stage has
two stable and interchangeable signal states that are
present at the respective output terminals Q and Q.
When one of the terminals Q or Q is in a “*1” state, the
other terminal Q or Q is in an “'0” state. Thus, the sig-
nal state of Q is the inverse of Q. “Clocking” has refer-
ence to the fact that the interchange of signal states be-
tween the terminals Q and Q is controlled by a regu-
larly recurring clock or timing pulse signals that act in
conjunction with applied inputs. The clock pulse sig-
nals are supphed to both stages 423-1 and 423-2 from

i8
the amplifier 411 of FIG. 2B over a clock pulse line CP.

In the schematic representation of the sever divide
network of FIG. 12, the setting portion S of each stage
423-1 or 423-2 has two input terminals §; and S, while
the re-setting portion R has two input terminals R, and
R,. The input terminals S, and R, of each stage are
cross-coupled to the output terminals Q and Q. When
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at least one “0” on the re-setting terminals R, and R,
the occurrence of a clocking signal will set the stage
with a ““1” at the Q output terminal (and an “9” at the
O terminal). Conversely, the presence of “‘1°”’s on both
re-setting terminals R, and R, and at least one “0” on
the setting terminals S, and S, with a clocking signal,
produces and “0” at the Q output terminal (and a “1”
at the Q terminal).

In addition to the setting or re-setting of individual
stages in conjunction with clock signals, direct re-
setting can take place on the direct re-set line DR. In
the system of FIG. 12 initial re-set occurs over the line
DR when a feed signal is applied by closing a switch on
the panel 620 of the controller (FIG. 2A).

In a tested embodiment of the invention, the shift
register stages 423-1 and 423-2 of FIG. 12 were inte-
grated circuit modules of the kind sold and marketed
by the Motorola Company under the designation MC
845 P. Each such modaule is advantageously packaged
on a printed circuit board, such as the board 410 of
FIG: 1.

To produce a single-part ticket, the output gate 422
of FIG. 12 is enabled continuously by having the code
signals supplied from the controller to the gate control
network 421, in order to specify a single-part ticket,
produce a *“0” on the single-part control line 421-1. Be-
cause of the NAND logic used in the output gate 422,
the result is a continuous output.

To. produce a sever pulse signal at the output gate
422 for every second timing pulse on the clock pulse
line CP, both interstage NAND gates 423-a and 423-b
have *“0”s applied from the gate control network 423
over the two-part control line 421-2. Hence, both the
setting and re-setting terminals S, and R, of the second
stage 423-2 are always enabled. Because the second
stage is cross-coupled to itself, there is a change in its
output for every clock pulse, irrespective of occur- -
rences elsewhere in the sever divide network. The out-
put of this stage. is applied to the output gate 422 and
is converted into a sever pulse on the sever divide out-
put line 422-1 by each second timing pulse on the clock
pulse line CP at the output gate 422.

To produce a sever pulse signal at the output gate
422 for every third timing pulse on the clock pulse line
CP, only one of the interstage NAND gates 423-a or
423-b is continuously enabled. If the NAND gate 423-a
connected to the re-set terminal R, of second stage
423-2 has a “0” applied to it over the three-part con-
trol line 421-3, its output will always be a “1.” The sec-
ond stage 423-2 changes state every third cycle of oper-
ation so that, in effect, the output on the sever line
422-1 is obtained by dividing the input on the clock
pulse line CP by 3. '

Each “divide-by-three” sequence is summarized in
Table 1 below for the successive application of a re-set
signal DR and three clock pulses CPy, CP;, CPy:
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TABLE 1
State of State of
- - . First Register Second Register
Pulse Signal Q-Q Q-0
DR
0-1 0-1
cp,
1-0 0-1
CcP,
-0 -0
CP; (Output Gener- -
ating Signal) 0-1 0-1

The divide-by-three sequence begins with .both
stages 423-1 and 423-2 in the state “0”-*“1” for Q and
Q, as established by signal on the direct re-set line
DR. Subsequently, the first clock pulse CP, of the
sequence causes a change in state of the first stage
423-1, but not of the second stage 423-2. The second
stage fails to change state because “0’”’s occur on
both the setting terminal S and the re-setting terminal
R: so that these terminals are disabled. Upon the
occurrence of the second clock pulse CP, of the
sequence, there is a change in stage of the second
stage 423-2, but not of the first stage 423-1.

Thus, at the end of the second clock pulse CP, of the
sequence, both stages have changed state in the same
way and there is a ““1’” output on the Q terminal of the
second stage 423-2. Consequently, when the third
clock pulse CP; of the sequence is applied there, the
output gate 423 is enabled. At the same time the stages
423-1 and 423-2 are re-set.

To produce a sever pulse signal at the output gate
422 for every fourth timing pulse on the clock pulse
line CP, the interstage NAND gates 423-a and 423-b
act as inverters. Consequently, the changes in state of
the two stages 423-1 and 423-2 are staggered, and
there is a complete permutation of states for every
fourth cycle of operation. In effect, there is an output
on the sever line 422-1 that is obtained by dividing the
input on the clock pulse line CP by 4.

Each divide-by-four sequence is sumimarized in Table
II below for the successive application of a re-set signal
DR and four clock pulses CP;, CP,, CP; and CP,:

TABLE II
. State of State of
Pulse Signal First Reg(l)si%)[ Second Reggz«(:_)r
DR
0-1 0-1
CP,
1-0 0-1
CP,
-0 1-0
CP,y
0-1 1-0
CP, (Output Gener-
ating Signal) 0-1 0-1

As with the three-part setting; the divide-by-four se-
quence begins with both stages 423-1 and 423-2 in the
state *0” - 1" for Q and Q, as established by a signal
on the direct re-set line DR. Subsequently, the first
clock pulse CP, of each sequence brings about a
change in state in the first stage 423-1, but not of the
second stage 423-2. The second stage 423-2 fails to
change state because both a setting terminal S, and a
re-setting terminal. R, are simultaneously disabled.
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Upon the occurrence of the second clock pulse CP; of
the sequence, there is a change in the second stage
423-2, but not of the first stage 423-1. To that point,
the divide-by-four sequence is like the divide-by-three
sequence, except that different setting and re-setting
terminals are endbled. However, upon occurrence of
the third clock pulse CP; of the sequence, only the first
stage 423-1 returns to its re-set state. The second stage
423-2 does not change because there is simultaneous
disenablement of a setting terminal S; and a re-setting
terminal R,. The second stage 423-2 returns to its re-set
state following the occurrence of the fourth clock pulse
CP4.

The output of the second stage, in conjunction with
the NAND gate 424, serves to generate an output dur-
ing the fourth clock pulse DP,. ’

Details of the gating networks 421, 422 and 424 for
the sever divide network 420 are set forth in FIG. 12A.

The gate control network 421 has two binary inputs
B, and B,. The relationship between the inputs and the
number of ticket parts is summarized by Table III, be-
low:

TABLE III

Binary Inputs

B,-B; Number of Ticket Parts

0-1 1
1-0 , 2
1-1 3
0-0 4

The gate control network 421 makes use of NAND
logic. Both the complemented and uncomplemented
inputs are needed to avoid ambiguity. The comple-
ments are generated by inverters 421-a and 421-b.

For a single-part ticket, the binary inputs B, and B,
are “‘0” and ““1.” Because of the inversion of the input
B,, “1’”’s appear at a single-part control NAND gate
421-c, which produces an 0" output on line 421-1.
The latter enables a NAND gate 422-a of the output
gate network 422 to produce a continuous output on
the line 422-1.

For two-part tickets, the binary inputs B, and B, are
*1” and *“0.” Because of the inversion of the input B,
*‘1’”’s appear at a multi-part control NAND gate 421-d.
The result is an ‘0" on the two-part control line 421-2
which enables both interstage gates 423-a and 423-b
(FIG."12). When the direct output Q' of the second
stage 423-2 becomes a “1” the corresponding output
of the first stage 422-1is an “0.” The latter is converted
to a “1” by a control gate 424 and applied to an input
NAND gate 422-b of the output gate network 422. The
direct output Q of the first stage also appears at the
gate 422-b, so that the subsequent occurrence of a
clock pulse CP at the gate 422-b generates an ‘0"
which converted to a ““1” on the output line 422-1 for
the duration of the clock pulse interval.

For three-part tickets, a control *0” is obtained on
the line 421-3 for the interstage gate 423-a from the
output of the second inhibit gate 421-b, which is “0”
only for a three-part ticket. The four-part control gate
424 has a “‘1’? output because of an input “0” from ei-
ther inverter 421-a or 421-b. Therefore, the occur-
rence of each third clock pulse CP; in a three-part se-
quence produces a ‘1’ on the output line 422-1 for the
duration of the clock pulse interval.
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In the case of a four-part ticket, both inverters 421-a
and 421-b apply ““1"’s to the four-part gate 424. From
Table I1, it is seen that the direct outputs Q of the first
and second stages 423-1 and 423-2 are “0” and “1,”
respectively, for each fourth clock pulse CP, of a four-
part sequence, and an output on the line 422-1 is pro-
duced accordingly. ,

The output from the gate network 422 is also gated
by the clock pulse line CP at a unit 425 to supply pulse
signals to the counter unit 650 (FIG. 2A). '

In a tested embodiment of the invention, the various
NAND gates and inverters of the sever divide network
420 of FIGS. 12 and 12A were integrated circuit mod-
ules. Suitable modules are of the kind sold and mar-
keted by. the Motorola Company under the designa-
tions NC832P, MC846P and MC862P.

Each module 832P includes two NAND gates of four
input terminals each. The gates have a high current-
handling capacity, and one such module is illustratively
employed for the constituent gates 422-a and 422-b of
the output gate network 422,

In the case of the module 846P there are four NAND
gates per module. Each gate is able to accommodate
two inputs, but where inversion is desired only a single
input is used. Accordingly, a single module can be used
for the inverters 421-a and 421-b and the NAND gates
421-c and 421-d in the gate control network 421.

The module 862P has three gates per module, with
three 34 inputs each. The gate 424 and the interstage
gates 421-a and 421-b are illustratively on one such
card.

(B) THE COLOR COMPARATOR

The color comparator 520 of FIG. 2B provides an
output whenever the color mark unit 360 has been ro-
tated to the position specified at the controller 600
(FIG. 2A). The number of binary code signals needed
for that purpose depends upon the number of individ-
ual containers 362 within the housing 361 (FIG. 4).

In general, the relationship between the number k of
binary code signals and the number n of containers is
given by equation(1);

2k—1 <n< 2k
’ )

Thus, where the carousel 361 has ten color mark con-
tainers 362, four binary signals are needed.

An illustrative color comparator 520’ making use of
NAND logic is set forth in FIG. 13. Such an arrange-
ment permits construction of the comparator with
modules having only NAND gates. For simplicity the
circuitry has been limited to accommodate four color
mark containers. Consequently, only two binary setting
signals C, and C; from the controller are needed. It will
be appreciated that the circuitry of FIG. 13 can be ex-
panded to accommodate any number of color mark
containers.

In the circuitry of FIG. 13, setting signals from the
controller are compared with counterparts signals from
the color mark unit 360 (FIG. 11). The result of the
overall comparison is coordinated with a timing signal
from the color mark unit to identify the time in the po-
sitioning cycle when a container is in a pre-specified
position. :

The comparison is made by a bank of comparator
units 522-1 and 522-2, there being one such unit for the
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signals representing each pair of bits being compared.
In making the comparison, a direct signal from one
source is compared with the inverse of the correspond-
ing signal from the other source in an internal NAND
gate §22-a (or 522-b). This provides.an enabling, i.e.
“1” output whenever a comparison is attained, regard-
less of whether any particular input is a “1”" or an ““0.”
In addition, within each unit 522-1 or 522-2, a second
comparison is made of the counterpart signals of first
comparison using a second internal NAND gate 522-b
(or 522-a). This avoids any spurious enabling, ie. “1”
output because of ambiguity in the logic.

Inputs C, and C, from the controller are supplied di-
rectly to the comparator units 522-1 and 522-2. Inverse
inputs C; and C, are supplied from inverters 521-a and
521-b of a gate control network 521. The latter is simi-
lar to the control network 421 used for the sever divide
network of FIG. 12. Direct inputs K, and K, from the
color unit, as well as inverse inputs K, and K, are sup-
plied from a switch assembly 367, shown mechanically
in FIG. 11 and schematically in FIG. 13.

When there is coincidence between the inputs C, and
C, from the controller and the inputs K, and K, from
the color mark unit, the internal NAND gates 522-a
and 522-b of the comparator units 522-1 and 522-2
have “1” outputs. In addition, if any color mark con-
tainer is in its position, there is a “‘1” at the output of
the inverter 523 on the timing signal line T. The coinci-
dence condition is sensed by a NAND gate 524, pro-
ducing an “0” output. The latter is inverted by an out-
put gate 525 to provide a positive going, i.e. “1 ” output
to the control switching network 430 and the color unit
switching network 530 (FIG. 2B).

Considering the operation of the switch assembly 367
in FIG. 13 with respect to the comparator units 522-1
and 522-2, there are two cam segments 366-a and
366-b for the color unit signals K, and K,. There is also
a timing cam segment 366-t for a timing signal T. The
cam segments 366-a, 366-b and 366-t set upon asso-
ciated switches 367-a, 367-b and 367-t.

The switches 367-a and 367-b are shown as sets of
transfer contacts in FIG. 13. An “X” is used to indicate
normally open contacts, while a bar is used for nor-
mally closed contacts. Each terminal extending to a set
of transfer contacts is biased from a network 526 by a
voltage source and an associated voltage dropping: re-
sistor. The result is an “0” on lines containing closed
contacts, and a ““1’’ on lines containing open contacts.
When the switches 367-a and 367-b are operated there
is an interchange of conditions, with the normally
closed contacts becoming open and the normally
opened contacts becoming closed.

For example, with the switch 367-a in contact with a
depression of the cam 366-a, the normally closed
contacts remain closed and the normally open contacts
remain opened. As a result, there is an “‘0”” on the line
K, and a“'1” on the line K;. This results from the fact
that the voltage of the biasing source associated with
the line K, is dropped by its associated resistor through
the closed contacts of the switch 367-a, but the voltage
of the line K, is not dropped because of the open
contacts of the switch 367-a.

An illustrative relationship between the cam seg-
ments 366-a, 366-b and 366-t and various colors of
marking fluid within containers 362 of the carousel 361
(FIG. 11) is shown by the layout of FIG. 13A. The
shaded regions of the layout represent the depressions
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on the various cam segments and, consequently, “‘1'"’s
for the direct signals K; and K., while the unshaded re-
gions represent cam lobes and, consequently, **0’"’s.

Thus, to set the color mark unit 360 so that a con-
tainer with blue ink is in marking position, the code sig-
nals applied from the controller are C; =*‘0" and C, =
“1.” With the cams 366-a, 366-b as shown in FIG. 13,
the signal K, is “1” and the signal K, is ““0.” Conse-
quently, the inputs to all of the gates of the comparator
units 522-1 and 522-2 are “1”"’s. As a result, the output
gate 524 produces a “1” which is inverted to a ““0” by
th_g_ate 525. The motor 363 (FIG. 5) of the color mark
unit is operated until K; becomes “0” and K, becomes
“1.” At that point the comparator units 522-1 and
522-2 have ‘‘1” outputs. Nevertheless, there will still be
no output to the various switching networks 430 and
530, to terminate the operation of the color unit drive
motor and permit commencement of a ticket marking
run, until the timing cam 366-t is in a position to pro-
vide a “1” output through its inverter 523. Thé timing
cam 366-t assures proper selection of the correct color
mark container.

As noted earlier, the various constituents of the com-
parator 520’ in FIG. 13 are muitiple or single-input
NAND gates, the latter serving as inverters. Conse-
quently, fabrication of the comparator is facilitated by
permitting the use of printed circuit modules with a sin-
gle type of gating structure.

In a tested embodiment of the invention with ten
color mark containers, making use of two additional
comparator units' (not shown) for control signals C;
and C,, five integrated circuit modules were employed.
Four of the modules were of the type MC 846P dis-
cussed in conjunction with the sever divide network. Of
the four modules, one was used for input control sig-
nals C, through C, in circuitry patterned after the gate
521; two modules were employed in circuitry patterned
after the comparator gates 522-1 and 522-2; while the
fourth module was used for the NAND gate 523, the
inverter 524 and additional gates (not shown) at the
control switching network 430.

(C) THE CONTROL SWITCHING NETWORKS

Switching within the interface 400-500 takes place in
networks 430, 530, and 540 which respectively control
the bed mechanism 220, the color mark unit 360 and
various constituents. of the print head 320.

Considering first the feed control network 430 and
the color mark control network 530, their components
are shown in FIG. 14 with related switches of the con-
troller switch panel 620.

Associated with the feed control network 430 is a
start switch 431 that is closed by an operator at the ma-
chine site in order to ready the marking system for
operation. This action applies line voltage from an ex-
ternal power source 105 to the drive motor 231 (FIG.
4) by way of the cable 103. Even though the drive
motor begins rotating, the feed bed remains inactive
until the run solenoid 234-a is actuated. The latter is
controlled remotely from the panel 620.

To initiate operation of the run solenoid 234-a, and
bring about a periodic raising and lowering of the ma-
chine bed, a start switch 621 is closed at the control
panel 620. A start relay 432 will then be energized if
the contacts 202 and 203 of mechanical switches on
the machine bed are in a closed condition. The
contacts 202 are normally open and close only when
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ticket stock 20 (FIG. 4) is present on the bed. The
other contacts 203 are normally closed and opcn only
when the ticket stock becomes jammed.

When the start relay 432 energized, it closes nor-
mally-open contacts 432-a in a voltage supply line of
the run solenoid 234-a. The latter is then operated
when a run relay 433 is actuated to close normally open
contacts 433-a.

The run relay 433 is powered from a dlrect current
source 622, at the control panel 620, through a run
switch 623, a position switch 317 for the collector 310
(FIG. 9) and a gate 434 of the network 430. If the col-
lector has not been indexed so that one of its hoppers
is not in position to receive completed tickets, the posi-
tion switch 317 is open, and the run relay 433 cannot
be energized. Similarly, the run relay 433 cannot be en-
ergized unless the color unit 360 (FIG. 11) is in the de-
sired position, since there will be no enabling output
from color comparator (FIG. 13) and the gate 434 will
be open.

Thus, the gate 434 prevents the feed bed of the ma-
chine from being raised and lowered as long as there is
rotation of the color mark unit. The gate 434 is advan-
tageously formed by NAND logic. Since the output of
a NAND gate is an *“0”" when its inputs are *“1’”’s, an in-
verter is used to provide a positive going “1°’’ output for
operating the run relay 433. It will be appreciated the
gate 434 may take other forms, including a conven-
tional AND gate.

With both the start and run relays 432 and 433 ener-
gized, the run solenoid 234-a acts upon the clutch 233
and brings about rotation of the drive shaft 232 (FIG.
4) to periodically raise and lower the bed of the ma-
chine.

The feed of tickets to the various marking stations of
the machine is subsequently commenced by the closure
of a feed switch 624 at the control panel 620. If there
is no output from the counter unit 650 (FIG. 2A) to op-
erate an inhibit gate 625, a feed relay 435 operates to
close a set of contacts 435-a. These contacts are in the
supply line that extends to the feed solenoid 234-b
through contacts 433-b, which were previously closed
by the run relay 433. As explained previously, the feed
solenoid lowers the ticket stock at the input of the feed
bed into contact with feed pawls 223 (FIG. 3). When
the counter unit signals the end of a ticket marking run,
the inhibit gate 625 disables the feed relay 435.

Turning to the print head switching network 5§40, de-
tails are shown schematically in FIG. 15. The drive sig-
nals that bring about the rotation of the print wheel
motor 321 (FIG. 10) are initiated at the control panel
by the closure of a switch 626. The latter is connected
to the direct current source 622 of the control panel
620 and is ganged with the run switch 623 so that the
print wheels are settable only when the machine is not
running. This permits the print wheels to be set without
interference because of the raising and lowering of the
feed bed.

Closure of the print wheels setting switch 626 causes
a flip-flop 681-a within a print wheels control unit 680
of the dlsmbutor 660 (FIG. 2A) to change state. The
flip-flop 681-a is of standard design and, upon changing
state, activates a print motor relay 541. This closes
relay contacts 541-a and permits current from the ex-
ternal power source 105 to be applied to the .print
motor 321 through the normally closed contacts 542-a
of a motor direction reversal relay 542.
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Simuitaneously with the powering of the print wheel
motor relay 541, the flip-flop 681-a enables a timer unit
681-b to produce a pulse output at the end of a prede-
termined time interval. The latter produces an output
for the time interval during which the direction of rota-
tion of the print motor 321 is to be reversed. Accord-
ingly, it activates a direction relay 542 and closes nor-
mally open contacts 542-b, while opening normally
closed contacts 542-a. Since this changes the connec-
tion of the supply lead, the motor 321 reverses its direc-
tion of rotation.

Operation of the drive motor relay 541 also closes
contacts 541-b and 541-c to allow current from the
source 105 to be applied to the bail locking solenoids
332 (FIG. 4) in order to release the print wheels.

The network 540 additionally includes components
for driving the ribbon (not shown) used with the print
head 320. The ribbon is carried by spools (not shown)
mounted on spindles 322-1 and 322-2 (FIG. 4) and
driven by rotary solenoids 323-1 and 323-2. When one
of the solenoids is used for clockwise rotation of its as-
sociated spool; the other solenoid is used for counter-
clockwise rotation of its spool.

Power for the solenoids 323-1 and 323-2 is obtained
through a diode 544 and a limiting resistor 545. The
latter are switched to a capacitor and one of the sole-
noids to cause the armature of that solenoid to rotate
and engage a ratchet attached to the ribbon spool.
When the solenoid is de-energized, it pulls away, free-
ing the spool. The duty cycle, i.e. “‘on” = ““off” time, of
the solenoid is regulated by a switch 204 that is cam-
operated every machine cycle.

A latching relay, represented by a switch 205, is actu-
ated to select the solenoid that is to be operated.

The position of the latching relay 205 is established
by eyelets of the ribbon to bring about a change in set-
ting each time the ribbon is substantially taken up by
one of the spools. Each eyelet, at the end of ribbon
travel in one direction, moves a linkage to re-set the
latch relay 205, i.e. connect the energizing circuit to
the other ribbon solenoid. In a tested embodiment of
the marking system, the eyelets were positioned to
allow approximately 90 percent of the ribbon surface
to be used.

Thus, the ribbon is steppingly advanced during each
cycle of machine operation until unwound from one
spool and wound on the other, after which the switch
205 is tripped to bring about the stepping advance of
the ribbon in the opposite direction beginning with the
next cycle of machine operation.

1V. DETAILED DESCRIPTION OF THE
CONTROLLER

In addition to the control panel 620, the controller
600, as outlined by FIG. 2A, includes a card reader 640
for supplying setting signals to the sever divide network
420 and the control comparator 520 of the interface
(FIG. 2B). The card reader 640 also supplies setting
signals to the counter unit 650 and the distributor 660.
The signals sent to the distributor specify the informa-
tion that is applied to the tickets by the print head 320
and the recording unit 350 (FIG. 2C).

(A) THE CARD READER

The card reader 640 is of standard construction and
is operated by switches of the control panel 620. It is
used to read individual cards 610 that are-prepunched
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in accordance with the particulars of a ticket marking
run.

Thus, each card is punched to specify (1) the infor-
mation to be imprinted and magnetically recorded on
the ticket structure; (2) the total number of tickets in
the run; (3) thé number of parts in each ticket; and (4)
the color of any desired auxiliary mark.

The cards 610 are advantageously of the type used in
conventional data processing. Each card is able to ac-
commodate up to 80 columns of information in 12 rows
per column. Thus, for the ticket structure of FIG. 1A
the first 35 columns of a card are used to identify the
35 characters constituting the merchandising informa-
tion imprinted in four rows of the header h and dupli-
cated in three rows on the stub s and in a single row on
the tab t. The rows of each set contain ten characters
each, except for the fourth row of each set which has
five characters illustratively indicating price.

Beyond the first 35 columns of the punched card
there are four columns that allow up to 9,999 tickets to
be designated per run. In practice it has been found
that the average run generally is less than 100 tickets.
For illustrative machine under consideration the num-
ber of parts per ticket is four or less, and only a single
column is needed for that purpose. Finally, the color
unit has ten individual containers as specified using two
additional columns. Consequently, 42 columns are
neéded in all.

Since the foregoing information makes use of no
more than 11 different characters, including the
“blank’’ character, a single punch per column suffices.
While some print wheels have alphabetic characters,
the total number of characters on any print wheel is
nevertheless no greater than 11. In the general case, al-
phabetic characters are represented by plural punches
per column. o

In the case of punched information specifying ticket
quantity, the number of ticket parts, and color mark,
the card reader 640 is pre-wired to provide a binary
coded output signal, The print wheel and recording in-
formation, on the other hand, is transferred directly to
the distributor 660. v

For reading, a switch of the panel 620 is closed to
feed an individual card into the reader 640, where the
punches are sensed mechanically, electrically or opti-
cally. A second switch is closed to transfer the informa-
tion that has been read.

(B) THE SIGNAL DISTRIBUTOR

Pulse signals corresponding to the information to be
imprinted and magnetically recorded -on the ticket
structure enter a buffer register 661, containing eleven
flip-flops for each column of the card. From the regis-
ter 661, information signals are transferred to a record-
ing contro! unit 670 and to a print wheels control unit
680.

Referring to FIG. 16 and the details of the recording
control unit 670, the signals from the buffer 661 enter
a converter 671 that is pre-wired to produce a six bit
binary code word for each column of the punched card.
This format has been chosen for compatibility with the
ASCII (American Standard Code for Information In-
terchange) system which allows each code word to rep-
resent any one of 64 alphanumeric characters. ‘While
the print wheels on the print head of the illustrative sys-
tem are each limited to eleven characters, including the
blank character, so that four bits would suffice, the re-
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corded information can be more extensive. Further, the
converter 671 includes parity bit generating equipment
so that each six-bit word is accompanied by an addi-
tional bit which is “1” or 0’ depending upon (1)
whether the parity is to be odd or even and (2) the
number of “1"s in the code word. The presence of the
parity bit is important when the récorded information
is decoded for control purposes.

Thus, the card code representing the number 3 in-
cludes a single punch in one of the card columns. The
punch is translated by the converter 671 into a six bit
binary counterpart or 000011. In addmon in the case

sulting, for example, in the code word 1000011.

From the converter 671, the binary code signals are
transferred in two separate groups to shift registers
672-1 and 672-2, since the recording unit 350 (FIG. 7)
employs two readwrite heads 352 and 353. Each regis-
ter 672-1 or 672-2 is pre-set with prefix and suffic code
words to identify both the beginning and the end of
each recording sequence. Hlustratively, each suffix or
prefix code word consists of seven consecutive “I’’s.
The informational code words from the converter 671
enter the registers 672-1 and 672-2 either directly or
through gates (not shown) that are controlled from the
switch panel 620.

In the recording unit 350 (FIG. 7), rotation of the cy-
lindrical support 351 generates internal clock pulses.
These are carried to the recording control unit 670 by
a clock pulse line 674-a and are applied to the shift reg-
isters 672-1 and 672-2 through timed gates 673-1 and
673-2. The latter are enabled by the timing signal re-
ceived from the record timing mechanism 250 (FIG. 2)
on a timing line 674-b. The timing of the gates 673-1
and 673-2 is such that recording will take place only
during a pre-specified interval. In addition, the shift
registers 672-1 and 672-2 are re-entrant so that as the
clock pulses cause the stored information to appear se-
rially on the recording lines 675-a and 675-b, the same
information is returned to the reglsters for use during
the next machine cycle.

The serial bit stream on the recording lines 675-a and
675-b energizes internal coils of the unit 350 to record
the desired information in the magnetic coating of the
ticket structure. One of the lines 675-a or 675-b is for
the outer recording track, while the other is for the
inner recording track.

Recording is completed during one revolution of the
read-write heads 352 and 353. During the next revolu-
tion, the magnetic field produced in the coating is
sensed by the heads 352 and 353, giving rise to bit sig-
nals on verify lines 676-a and 676-b. The signals on
these lines are applied to respective verification shift
registers 676-1 and 676-2. When a prefix code group
enters the prefix portion of each register, indicating
that a replica of the recorded information is present,
respective control gates 677-1 and 677-2 operate to
allow a bit-by-bit verification of the replica with the
original in comparators 678-1 and 678-2. Whenever
verification cannot be made, a signal -is supplied
through an OR gate 679 to the reject marking station
of the machine and to the counter unit 650. This signal
activates a solenoid to operate the reject marking
stamp; it is supplied to the counter unit 650 to permit
an adjustment in the specified ticket quantity count.

The circuitry of recording control unit 670 of FIG. 17
is adapted for serial recording. Alternatively, where the
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recording unit 350’ of FIG. 8 is employed, the circuitry
of FIG. 17 is adapted for parallel recording with control
pulses obtained from the photocell assemblies 228 and
229 (FIG. 8).

(C) THE PRINT WHEELS CONTROL UNIT

A block diagram of an illustrative print wheels con-
trol unit 680 is set forth in FIG. 17. Operation of the
unit 680 is initiated from the control panel 620.

As explained in conjunction with the discussion of
the print wheel switching network 540 (FIG. 15), en-
ablement of a flip-flop 681-a initiates rotation of the
print wheels drive motor. It also sets a signal distributor
682, so that there is 4 gating output on each of its termi-
nals 683-a through 683-k.

Rotation of the print wheels drive motor generates
commutator timing pulses, which serve as clock pulses
for the pulse signal distributor 682. After an interval
determined by a timer 681-b, a motor reversing signal
is produced, and an AND gate 685 is enabled to allow
the commutator timing pulses to-act upon the distribu-
tor 682. The AND gate 684 prevents any change in the
distributor 682 until after the print wheels have been
collectively re-set to the blank character.

The pulse signal distributor 682 résponds to the com-
mutator timing pulses to produce successive changes in
signal level on output lines 683-a through 683-k. The
latter are associated with successive characters, e.g.
“blanks,” ‘“‘zeros,” ‘‘threes” of the individual print
wheels.

The print wheel information signals in the buffer reg-
ister 661 and the outputs of the pulse signal distributor
682 act jointly upon a selector gate network 684. Illus-
tratively, the network 684 has 11 flip-flops for each col-
umn of print wheels information carried by any control
card of the deck 610. This in order to imprint 35 char-
acters upon a control ticket, the flip-flops in the net-
work 684 form a matrlx of 35 columns with 11 rows
each.

One of the flip-flops in each column is set from the
buffer register 661 according to the particular charac-
ter desired for the associated print wheels. Each flip-
flop that has been set is gated from the distributor. As
the outputs of the distributor change at the successive
terminals 683-a through 683-k in successive instants of
time, the outputs from the selector network 684 are se-
lectively terminated. For example, if the second print
wheel column of a card contains a punch mark corre-
sponding to a three, the third row flip-flop in the sec-
ond column of the matrix network 683 will be enabled.
This energizes a setting solenoid and retracts an arm
that otherwise prevents a setting from moving freely.
When the output of the pulse distributor on the
“‘threes’ terminal 783-d terminates, the flip-flop in the
third row of the second column in the matrix network
683 is no longer gated and there is no longer any output
to the particular print wheel setting solenoid.

An alternative embodiment of the print wheels con-
trol unit 680’ makes use of NAND logic and is shown
in FIG. 19. An initiating flip-flop 681-c is used of the
kind employed in the sever divide network 420 (FIG.
12), except that the input signals are applied to a direct
set terminal DS and a direct re-set terminal DR. The
mode of operation for such a flip-flop is summarized in
Table 1V, below:
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TABLE IV
Inputs Output
DS-DR Q-Q
1-1 Unchanged
0-1 -0
1-0 0-1
0-0 1-1

Before the switch 626’ is closed at the controller, a
local direct current source 627 applies a“‘1” to the di-
rect set terminal DS of the initiating flip-flop 681-c and
to one input of a NAND gate 681-d. The other input
terminal of the gate 681-d is also supplied with a “1,”
since the Q output of the last stage of the distributor
682 is “1” before re-set takes place. Consequently the
direct re-set input DR of the initiating flip-flop 681-c is
“0.” The corresponding Q-Q outputs are therefore 0"
-“1.”

When the switch 626’ is closed, the source 627 is
grounded and a “0”" is applied to the direct set terminal
DS. This causes a change in output, which initiates a
sequence of actions comparable to those described for
the circuitry of FIG. 17, except that the operations of
the various flip-flops are in accordance with Table IV.

The distributor 682 consists of a cascaded chain of
flip-flops 682-a through 682-j of the kind used in the
sever divide network 420 (FIG. 12). These flip-flops
are pre-set so that when a direct set signal is received
at the terminals DS a “1"" appears at all of the Q termi-
nals. As the clock pulses are applied, the flip-flops are
successively re-set. After the tenth timing pulse has
been received, the tenth flip-flop 682-j is re-set and an
output supplied to NAND gates 681-d, 681-g and
681-h to terminate the operation of the print wheels
drive motor and to re-set the flip-flop 681-c.

Instead of taking the form of matrix of rows and col-
umns, with each position of the matrix having a single

flip-flop, the selector network 684 (FIG. 17) may in-

clude manually controlled 11-point, i.e. 11-contact
switches, with one switch for each column of the ma-
trix. The row positions of the switch contacts are
ganged together, with successive rows connected to the
“blanks,” “‘zeros,” etc. lines of the print wheels control
unit 686. The wiper of each switch is connected to a
driver amplifier of a setting solenoid.

(D) THE COUNTER UNIT

The counter unit 650, as shown by FIG. 19, includes
a quantity counter 651 and a collector indexing
counter 652. The quantity counter 651 is set from the
controller and it is decremented by the output pulses
received from the sever divide network 420 (FIG: 12).
When the counter 651 has been decremented to a zero
it produces an output which acts upon gate 625 (FIG.

14) and terminates further operation of the machine..

Whenever there is a failure to verify the information
that has been magnetically recorded, a reject signal
from the recording control unit 670 (FIG. 17) sets a
- flip-flop 653. Upon the occurrence of the next sever di-
vide output a gate 654 is operated to allow the pre-
existing quantity count to be supplemented in an adder
656 by the number of tickets parts m, as set in a register
655. This restores the counter 651 to the condition that
existed before the occurrence of the reject signal. The
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reject flip-flop 653 is re-set through a delay line 657 by
the sever divide signal at the end of the multi-part
count interval. Thus a rejection may take place any-
where during a multi-part interval without affecting the
counting operation.

The collector indexing counter 652 which appears in
the counter unit 650 receives the single-part timing sig-
nals.from the amplifier 411 (FIG. 2A) and is decre-
mented accordingly. It is mechanically pre-set for a
convenient count, such as 144, that depends upon the
capacity of the hoppers used in the collector (FIG. 9).
When the collector counter 642 is decremented to
zero, it supplies an indexing pulse signal to the drive -
motor 314 of the collector 310 (FIG. 9). The output
used in indexing the collector may be controlled manu-
ally from the control panel.

While various aspects of the invention have been set
forth by the drawings, it is to be understood that the
foregoing detailed description is for illustration only
and that various changes in shape, proportion, arrange-
ment of parts, as well as the substitution of equivalent
elements for those shown and described, may be made
without departing from the spirit and scope of the in-
vention as set forth in the appended claims.

We claim:

1. In a system for magnetically recording information
on a plurality of tickets one after the other to provide
a predetermined number of tickets, each of said tickets
including a magnetic recording media layer on which
said information is recorded, said system including at
least first, second and third stations, supply means at
said first station for supplying said tickets one at a time,
magnetic write means at said second station for mag-
netically recording information on said magnetic re-
cording media layer of each of said tickets, magnetic
read means at said second station for reading the infor-
mation magnetically recorded on each magnetic re-
cording media layer, visiually observable reject mark-.
ing means at said third station for applying a reject
mark to a ticket, means for moving the tickets from.
said first station to said second station and then to said
third station, storage means coupled to magnetic write
means for supplying information to said write means,
first control means coupled to said storage means and
said write means for providing a control signal to write
the stored information on said magnetic layer, second
control means coupled to said read means for providing
a control signal to read the information stored on the
magnetic layer after writing of the information thereon
by said write means, comparison means coupled to said
storage means and said read means for comparing, the .
information in said storage means and the information
read by said read means to-determine if the information
recorded is the same as the information'in said storage
means and to develop a reject signal if the information
is not the same, and means for providing said reject sig-
nal to said reject marking means in order to apply a re-
ject mark to said ticket when said ticket arrives at said
third station.

2. In the system of claim 1 in which means is provided
for determining the number of reject marked tickets to
provide an add ticket signal to said supply means, said
supply means supplying one additional ticket for each
visual reject marked ticket in response to said add
ticket signal in order to provide a predetermined num-
ber of the tickets without reject marks applied thereto.
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3. In a system of claim 1 in which said write means
comprise rotary write means for recording information
on said magnetic layer in a circle.

4..In a system of claim 3 in which said read means
comprise rotary read means for reading said informa-
tion. .

5. In a system of claim 4 in which said write means
and said read means comprises a common read-write
magnetic head.

6. In a machine for magnetically recording informa-
tion on tickets carrying a magnetic recording media,
first means for supplying one ticket at a time at one of
a plurality of stations of said machine, second means at
one of said stations for magnetically recording data on
said recording media, third means at one of said sta-
tions for reading the data recorded on said recording
media, storage means coupled to said second means for
storing and providing the information to be recorded to
said second means, verification means coupled to said
storage means and to said third means for determining
if the recorded data matches the data in said storage

32

means and providing a reject signal in the event the
data does not match, reject marking means at another
one of said stations responsive to said reject signal for
applying a reject mark to tickets which have been indi-
cated as bearing information which produced a reject
signal, means for setting the number of tickets to be
supplied at said one of said stations by said first means
and means responsive to the reject signal to provide a
control signal to said first means to provide an addi-
tional ticket for each ticket to which a reject mark has
been applied, and means for moving the tickets be-
tween said stations.

7. In a machine according to claim 6 in which said
second and third means comprises a read-write head
and in which there is provided means for rotating said
head to record data in a concentric circle on said media
and thereafter to read the data recorded.

8. In a machine according to claim 6-in which said re-

20 ject mark is a visual observable reject mark.
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