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of eo_ded desmgnatmns to articles that are subsequently

tions. 'The invention has been principally. ide_.t.if».elt_‘q::e-d_ in
connection with the coding of letter mail, and in the
specific example set out below the articles to be coded

o 3 MBZ 25@
Patented Aug 27 1963

 _2_

the same geegraphwal area as the town mtended the

-matter can be readily corrected with only a small delivery

delay. On the other hand, if a letter destined for Van- -

of sortation error is considered trivial.

‘couver from Ottawa is erroneously sorted and sent to
Great Britain, the resulting delay before the error has

been rectified would be very serious. The avoidance of

- errors in the primary destination designation (country or
_'-'Iarﬂ'e geographical or political erea) is thus of SPEOIEI
| | | Im[p@rtance

ThlS invention relates to apparatus for Imnumzmg the 10 -
harmful effects of operators’ errors in. the application -

It is not intended to give the impression that any form
With conven-

~ tional manual ‘sorting methods errors have mever been
to be sorted on the basis of such imposed code designa- =

- principal purpose of the present invention is to add still =

care assumed to be letiers of the *usual type that pass

through the mails.  However, as will become apparent,

- plicable to the handling of any other articles on which

entirely avoided, and indeed with the modern improve- S
ments. in mechanisation of postal sorting methods, it is

believed that errors can be substantially reduced. The

further to this improvement by providing apparatus that

- will automatically check the operator’s first chosen code
the essential principles of the invention are equally ap- -

20

- acode de31gnat10n can be ampesed and which are destined
| leubsequently to be sorted in accordance with such coding.

 The invention is concerned with a coding system operat-
ing in accordance with the binary system.

-In @ typical

' such system, the operator has five keys [fOI‘ each hand, 25

one key corresponding to each finger, and each character -

to be coded corresponds to a selected combination of
.ﬁnger operations. Thus, unllke a typlewrit...r where each

combination (which will signify the main 1ge0graphleal_'
~or political area of the letters destmatlon) and will
‘compare -this chosen code combination with a set of
“acceptable” code combinations, and indicate when an
error has been made.
~ check against all possible eperators errors, such as the |
substitution of an erronecus “acceptable” code combina- -

The present apparatus cannot

tion for the correct “a.eeeptable” code combination, but
it can prevent all other ¢rrors in the initial coding step.

' Moreover, it can ensure that all one-finger errors (the

key corresponds umquely to a given ehatraeter, in the

- binary system each combination of. keys eorrespends to
" a given character (or, in some instances, characters, since

30

the same eembmatmm may be used for both a letter and

a numeral).

The broad c}b]eet of the preeem mventlon is. the :redue- |

‘tion of operators’ errors in such coding apparatus. It
has been found that the majority of errors which occur

- in practice result from either one desired key not being

quite adequately depressed, or one key that should not

be ldepressed being accidentally touched and operated.
o That 1s. .10 say, th_e IIlEL]OI‘ItY of errors made by an ex-
* the combina- |

| '[perleneed operator are “one-finger errors,’
 tion of keys actuaily depressed dift

fering only in respect of

one finger (or one key) from the eembnatmn intended.
| * when one finger
. is d1splaced from ‘its correct position so as to depress the
wrong key.: This is a “two-finger” or two-key eIror, -
since, not only is one key depressed which should not -
_be, but also one key is not depressed which should be. -

It.is not considered a “one-finger error’

~ As a practical matter, the prt:nbabﬂﬂy of sweh a dlsplaeed
- finger type of error is low.

One important object of the plesent mvenuen is the
| "_prev,mmn of apparatus for detecting one-finger errors in
- the operation of a keyboard. Once such errors have been .

most likely to occur) are a,mongst those detected during
this 1111t13,1 coding step. L

It is believed that the mctnner of operatmn of the

present invention will become more readily apparent after

reference has been made to the accompanying drawings

- “which. demonstrate by way of example one method of
35 o
- FIGURE 1 shows a plan vlew ef the keyboa:nd panel e
“of a coding desk; . |

carrying the invention to praetlee In the drawings:

FIGURE 2 shows a elde view of FIGURE 1 eut away _'

 to show part of associated electrical circuits;

40
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‘detected, the detector may be employed simply to warn

‘the operator of the erroneous coding attempted, or it may

~ be employed autematmally to block the’ appheatlen of

the erroneous code to the article,

| “As will later be explamed the' basic prmczples of
~ the present invention may be further extended also to

detect some two-ﬁn ger, three-ﬁnger and more complex

| errers | -
In its spee:tﬁe apphcatmn to a maﬂ eedmg and sertmg'

system, the invention will nermally be empleyed to detect

~all one-finger and some multiple-finger errors in: the code

combination applied to articles of mail in respeet of the
_"'prunary destination designation of such articles. In this
way the number of total code combinations available is

-~ not universally restricted; it is only restricted in respect

of the first code designation applied to the article.
~is in keeping with practical requirements. -

This
1t an occa-

FIGURE 3a shows a portion of a matrix and an asSO-

ciated smtehmg enemt eentrolled by the left hand key-;_.,_.;_ | __ S
“board,; S

FIGURE Sb shows the swztehmg elremt Gpereted by .
the right hand keyboard and centmlhng the same matrix;

FIGURE 4 is a fragmentary circuit diagram; ;
- FIGURE 5 is anether ISE[IIlll&T :Er&gmentary cn*cmtv.

diagram; .
 FIGURE 6is a general ClI'Glllt ldlaﬁram illustrating the o
‘manner of operation of a printing and feeding meehamsm o
- in accordance with the arrangement of the matrix; A
~ FIGURE 7 is a mere ldetaﬂed fwew of the prmter of' Sl

FIGURE 6; S

and | |
FIGURE 8 is a diagram shewmg some only of the

“parts of FIGURE 3a arranged in a manner to demon-
~strate the particular choice of- coding eemblnattens

B iadepted in accordance with the peesent invention.

'FIGURE 1 shows the keyboa,rd panel of a coding deslt

-_..'M such panel comprising a first binary keyboard L

60

 having five keys, L1, L2, L3, L4 and L5 for- operation
by the left hand and a second binary keyboard R -having

. five keys R1, R2, R3, R4 and RS for operation by the '.
" right hand.  In both instances the thumb is considered

65

as the first ﬁnger so that the thumbs operate keys L1
and R1, the other fingers being numbered consecutively
from the thumb towards the smallest finger.

2 shows the manner in which each of the keys L1 to L5

and R1 to R5 is mechanically arranged to close a pair of -

- 'eorrespondmg contacts LC1 to LC5 and RC1 to RCS.

70

| smnal EITOr Causes a letter- to 1be dn'eeted to a town within -

Each such pair of contacts is arranged in series between ',
a positive voltage supply 11 and ground with a corre-
spondmg relay eml LRE e} LRS and RRI to RRS lnter- .

FIGURE



. . -each numeral.

. -.for this purpose.

e ../pressed by the human hand.

e -;_';"-’:Whlch fellerws

PR _pesed As wﬂl be e,pps.rent depressmn ef eaeh one ef-'.
.. the finger-operated keys, will cause enerwlzeuOn 'of the'
eerrespendmgly designated relay coil. - -
-~ 0o Attenition is now directed to FIGURE‘, 3@ in Whleh a .
. binary switching" system is illustrated for eennectmg the
i - positive. supply 11 to each one 1nd1v1duslly of thirty-two
~ '« horizontal lines in a matrix 12, As: far as this sw:ttehmg.
-~ system is concerned, relay coil LR1 operates only one
'_j-zf"';-f_{_'_'--'".'mevs,ble contact arm LR11, while relay coil LR2 has two
o+ sucharms LR21 and LR22, relay coil LR3 has four arms
SRR LR31 to LR34, relay coil LR4 has ewht arms LR41 to-
S LR48 and rele,y coil LR5 has sixteen arms LR51 to
e LREM In this way any one of the thirty-two horizontal

N I 3}102,254 . - |

10

lines can be connected to the positive voltage supply 11

R _'_-"_;i;"by empleymg a different combination of relay energiza~

'erf eombmattens meludes the one in’ Wthh 0" keys are

The switching arms -

“This number

It is inconvenient to use this eombmatmn,'
. ._‘;:-thh reduees the number avaﬂable to 31,
.~ since there - are only twenty- -six letters in the alphabet an-

- ';,-fother five 1eembmstlens ean Ibe unused

- However,

__ - Each such line thus corr espends umquely toa par- .
T '..';fi-'f-_.f tleular combination of operated keys..
“o e are assumed to be in their upper positions, as shewn in.
;"--.L}FIGURE 3a, when the corresponding relay is un-e¢ner-
oo ogized. - Energization of a relay will cause its entire bank
:'of contact arms to move to their lower positions. N
S A particular combination of key .operations is then
B ehesen fo eertrespend to each letter of the alphabet and
R This is essentially an arbitrary choice. -
Sl The letters reqmred to be used most often may conven-
- *7 . dently be made one-finger operations; the next most fre-

. - quently used letters, two-finger combinations and so on.
.7 In this connection; it should be. appreeiated that it is the
L "_'_:L_i'jlettels that will appear most eemmenly in the code desig-

- “nations, and not the letters which appear most frequently'

. -in ordinary Ianguafre that are so chosen.
- binary system, that is to say using’ five keys the number
- of combinations available is 25, that is 32..

30
‘With a five bit ~

o
- every one of the horizontal matrix lines.
. lines are shown broken in F IGURE 35, ﬂ:uut appear-in - -

As ‘a prectleal . ~full in FIGURE 3a. Since the same code system has been -

chosen for the r1ght hand, each of the vertical - metrlx-_-,__ﬂ; k

ORI -a partmular eede cembme’tmn to swmfy beth a Ietter and
@ numeral, so that some of the combinations are. used
e In eheesmg the table of code designa- -
i - tions. JCDI].SIdBI‘&tHJIl 1s also given to the manual ease with -

40

| '-3_;-".f-wh1eh ceitain combinations of keys can :res,dlly be de-_ o

45

A typical list |0f eode deslgna,tlens IS sbewn in Table 1

L TABLE 1
o Oembmetlon Oerref.--_--'--f- Cembmetien §: " Corre- -
- ofkeys . [~sponding || '; - ofkeys = | sponding
depressed { code deslg- . .depressed - . | code desig-
T netlen - .. "l - nation
R S O e L8 B - C,0
A eeliaiatiilaee O B T o
_2,1_.' ----------------- - X B R 5,2_..a_.-..:_.,.-_...._.__-...._-'....;l_'...... J IR
R KRN V- W S (o) SRS B I
B TN S S B A 1 - TN R 18 35 3
R - NSRRIl B I s SOSEODUR | B 0,8, el Unused® |
B2l LR 0,32 e ] Unused
i SSNOISEECT UG B U SRR | SF:%: 31 S 7
Y SUTUUCH DU KOO LN -t | KRR T S PR ~K:
,.2-___...._..__...._..-. ______ Y,S B 'Iﬁ,d’,l_..__..__-_....,..._'-_.. aaaa D
,2,'1.. T R M 5,4,2;.;-_, ______________ s R
:3'-1-_-_—-_.-'-,-'-_%—-_._--'1-'— ----- - B . .- 5:412:1—--— -------------- F -
83 79 SNSRIV AR & Unused B, B oL N .-
,3;2_'_-;_,,_______________,; SrT ; ?.-554:3.11-.-5-.---—--— -------- W
R T N S Unused 0,4,3,2 - Ve
S 1o ] 53,2, e Ll Unused

In the left hend eelur :

| :'65
o , the key cembmatmn is shewn -
BT the numerals in. th1s eelumn referrmcr to the numbermg o
. of the keys shown in FIGURE 1. |
. s eenvemently wsed for both the le ft and the rlght hand,
. although there is nothing inherent in the system that de-
. mands this.

Takmfr the bmary eode set eut ef Ta.ble 1 and epplymg E

-;- -'st to the matrix lines shown in FIGURE 3g, it immediate-
- ly becomes possible to label each of the horizontal matrix
~ lines with a corresponding code- character.
the letter M 13 septesented by the eembmafuen of ‘keys = -
1, 2 and 4. Now, if the: corresponding relay coils LR, -
- LR2 and LR4 of the left hand are assumed to be enér- .
gized so that their banks of contact arms. ere moved. to
‘their lower p@SlthIlS (the the contact ar
LR3 and LRS remain in their upper positions) the posi-
 tive voltage from source 11 is conducted down through :
- the first contact arm LR11 it encounters, down through -
the second: contact arm LR22 it ene{mnters up through
the next contact arm LR34, down threugh the fourth
contact arm LR47 and ﬁnally up through the last con-
tact arm LR314 to impose such voltage on the sixth
" horizontal line from the bottom of the matrix 12. Tt
. will be observed that this line has been labeled at the-_
extreme nght hand end Wlﬂ‘l the letter M, to mgmfy this
20 .
. been smﬂarly labeled to agree with the key combinations
-to which -they correspond. For symmetry of illustration,
all thirty-two horizontal lines in the matrix have been-f.'_'f_ y
- shown, including those that are unused. In practice, such -
lines can be simply omitted, because they serve no subse-
quent . purpose. |
- also be omitted, ‘depending on the coding pmeedureg.-_-_} :
adopted as will be more fully explained-below. B

fact. All the other lines shewn in the matrlx 12 have '

Ipdeed scme others. of the lines 1

- As shown in FIGURE 3D, a similar smtchmnr ai'lencre-f:

‘ment is adopted for control by the relay -coils RR1 to .

‘RRS that the Leys of the right hand keybeard control.. -
- The switch arms RR21 to RR516 shown in FIGURE 3p
- serve similarly to connect the source of positive voltage = -
11 to one or other of thtrty—twe matrix- lines. These |
-metrtx lmes extend: Veltlcally SO that elaeh ene crosses
The vemcal. N

lines will eerrespend in the same sequence to the letter
~ or pumeral that is to form the code designation. - These o
~characters heve been: a.pphed to each of the. verucal ma.trlx -
lines in the same way asto the herlzental ones. T
Now, before proceeding with the deser1ptten of the
‘apparatus provided, it will be desirable to- explam that, =
in the sorting of mail by post .office authorities, it is cen—' ER
ventional to demgnate a certain number of Iarge cent:res_._

Cag DIRECTS. Other major cities in the same country

50

L ueentres

 there : are currenily nineteen des:tgna,ted DIRECTS. o
' which is destined for a DIRECT is coded - aeeerdmﬂ"ly o
. Each DIRECT has its own individual bin in the primary .
60 sortation stage and after sorting is ‘dispatched dlreetly ter'_ﬁ'?_._.-'_

.77 .the centre concerned without further sorting. -
; far as the {Jl’lglllatlﬂﬂ' station is eeneemed itis unneeessary o

S to impose any code demgnetllen on sueh matl beyend the,t

- as the sorting is bemg carried out in, are usually dessg—'_.__---;
nated DIRECTS, but - occasionally very Ierge cities in
~ other countries and foreign mail generally may also be *
80 deSIgnated The choice of DIRECTS will ‘be. arbef_ra,ry‘_.-?; -
. and will depend on the volume hef mail for various centres _'
"~ being handled by the sorting pest office, and by the - .'

proportion of such mail whleh is destined for the major. . °
“Taking the Ottawa post office as an example,

Mail

~Thus;

of the DIRECT itself.

70
“The right hand column of Table 1 shows:,
oo the cede ehameter that eerrespends to each key combi-
© . nation, This table will require to- be memorized by the

"o . operator and- Wl]_l represent the prmetps,l mental human'

Il. B eﬂert mvoived S 1

DIRECTS will reqmre swbsequent breakdown.
ample, again assuming the Ottawa post et‘ﬁee to be the

AT mzul fo- eentres rwhteh ere net de31gnated -as '

The same ‘code system - OF 1g1netmg point, the mail to a small town, in. Ontario wﬂl,_' -
©require ﬁrstly to be soited under “Ontarle” and then sub-
jected to a secondary sortation in ‘which all the “Ontarlo”f D
‘mail is further sub-divided into individual towns or dis-
In some mstsn*ces a tertlery and even a qus,temery RO
‘sortation may be necessary to eﬂeet the neeessary fineness. ~ -
- of breakdewn ~Since the post office system-of Canada is

ple and since tthe pnnelpal areas o _'

trtcts

bemg teken as an exrm

For example . "

15 of I‘Bl&}’ﬂ.. o

For ex-



into which non-DIRECT mail is divided are defined by

provincial boundaries, non-DIRECTS are referred to- as -

3,102,254

PROVINCES. In other countries, this type of mail may =

well be referred to as STATES or COUNTRIES or DIS-~ o
TRICTS. The name applied is of no. eensequence what 5 (h_e does is to apply the DIRECT or PROVINCE code, as .
This must happen to every letter handled. -

=d1st1ng1ushes this mail: from the DIRECTS is the fact

that
- quired to be made at the office of origin.

Bach piece of mail is thus icoded initially either Wlth a
DIRECT or as a PROVINCE code designation. Taking
her example, there
is shown below in Table 2 a list of the DIRECTS pro-
posed for use in the Ottawa post eﬁiee, together wmh the

the Ottawa post office system as a. fur

| cede demgnatmns ehosen tor eaeh

at least one further breakdown of such mail is re- '

10

~ the matter.

- -te-_"ﬁhe"’nsnies of "the" centres to which ﬂiey apply. The
tables given herein are furnished merely to facilitate an

understandmg of the description which follows.
‘Whenever an operator codes a letter, the first thing that

appropriate.

‘When the code applied is that of a DIRECT there is no

subsequent. coding at this point, and that is an end t0

When the wcode applied is that of a

P-ROVENCE, the operator goes on to code the letter fur- -

" ther in accordance with additional code designations that -
have not been listed herein. It follows that the combina-

 tion of code letters first applied by the operator must

15

‘be chosen from one or other of Tables 2 and 3. {If the = .-
‘operator presses any other combination of letters during
- the initial coding step, he thas made an error.
other combinations ican be used later when in effecting @
- subsequent breakdown of a letier initially coded by
- PROVINCE it is necessary to code the town, suburb and
20 |
© lected code combinations shown in Tables 2 and 3 are
“acceptabie.”
ceptable.”

~Many
street name and number. But mltlally only the few se-

All other code designations are “unac-
In the examples chosen there are nineteen

- DIRECTS and nine PROVINCES, which provides a total

25-

20

of 28 ‘acceptable code combinations.

tersection iof the matrix lines corresponding to such com-

- bination.  The circles represent DIRECT acceptable com-
binations DC, while the squares show PROVINCE ac-
- ceptable combinations PC. Tt will be remembered that

- the horizontal lines always represent the first letter ‘of

TABLE 2
- Directs

TT _.._..._.__._____..._..____.._.._;_' Teronte |

VYV o e i Veneeuver

WW e Winnipeg. |

M o Mmltreel .

HA _. ‘Halifax.

HM oo - Hamilton. |

FE " British & Ferelgn e
O US e U.S.A. (other than NYC)
COA Ottasﬂs. (local mail). |

GD ,..__.'_";-_:_.......,_.'_.____.__..'_._..*...7.._. Governmerit- Depe,rtlnents

LD __'_.__....._;__-_;_.__;;.._-;__,ﬂ London, Ontario. -

PB e ‘Peterborough, Ontarm

OB e . Quebec City.

IN e - St..John, N.B.

EOQO Edmonten
KRG Kingston.

HL e Hull, P.Q..

NY o L NeW Yerk City.

WS - Windsor, Ontario.

It will be noted tha_t some of the DIREC"'“S represent' o
~ niot a major city but a major geographical area, such-as-
“British and Foreign” and “United States of America.”
Such. mail will ebwerusly require. substantial - subsequent_ |
breakdown, ‘but for the purposes of the first sortatlon

stage, these areas are treated as DIRECTS.

Table 3 shows a list of PROVINCES ‘employed at the o

Ottawa post office, tege‘i:her mth the eode demgmtmn
cho-sen fer each

| TABLE 3-

L '- Provmces e
TOX i Ontarm
QX e Quebec.

MY - Manitoba.

Al . Alberta. -
PX New Brunswick and Prmce Edwerd Is.
CY o British Columbia & Yuken |

Sy ‘Saskatchewan.

FX o Newfmmdlend

___________ Neva Seetna

It esjnnot be too highly stressed that the choice ef the' :

~ particular déstinations that make up the list of DIRECTS g

. 45

~ “the . combination while the vertlcal lmes represent the .
- second letter. - |
3D -
~ trix cross-over points DC and PC, from all other matrix
cross-over points, that is distinguish “acceptables” from
- “unacceptables.”

- is done by connecting the DC and PC cross-over- points
40

It is necessary o drstlngussh in’ tihe aapperatus the ma_-"

In the specific example illustrated, this

together in the manner illustrated respectively in FIG-

: URES 4 and 5. FIGURE 4 shows on a larger scale the

cross-over. point of muatrix lines H and A, representing

- the DIRECT, Halifax. The vertical matrix line is con-.

~ nected through resistor R16 to a common point 13 with ~

‘a second resistor Ri1 which connects such point to the

‘horizontal matrix line. |

‘nected to ground through resistor R12 and to one elec~
trode of a rectifier R13 and hence to a bus bar DB. When

- . avoltage from source 11 is applied to the horizontal

50
- will' rise in relation to ground by an amount determined

'The common point is also con-

trix line H only, the voltage at the common point 13

- by the relative resistances of resistors R11 and R12.

55

- Similarly, this point 13 will be raised in Voltege the same
amount when the vertical matrix line A alone is connected -
-to source M However, when both matrix lines H and

A are simultaneously connected to the source 11, the

~common point 13 will be raised to a higher voltage than
- when either of the lines is individually energized. This

~and PROVINCES as well as the choice of the individual

code designations, is entirely arb1trary It will vary from. |

one post office .to another and may vary from time to

‘time in the same post office, as.the volume of mail varies. '_
~ ~The code designations are chosen with a view to being -

comparatively easy to remember. . “They usually include

‘either the initial letter of the city repeated, such as TT

for Toronto, or two prominent letters from the word,

such as QB for Quebec City. - All the PROVINCE code: N
~ designations are. chosen by e,dleptmfr the first letter of
~ the PROVINCE and fellewmg this. ewher with an X or a

J. Such a- system makes. the task of memorizing the code

somewhat easier for the operators, ‘but the apparatus to
which the present invention relstes would be equally ap--

- plicable if the eode des:lgns.tlens were entlrely runreleted

65

voltage is transmitted through rectifier R13 to the DI-
RECT bus bar DB. As will be seen later, the lower

~ voltage resulting from energization of only one of the
- miatrix lines is arranged to be too low to actuate the sub-
sequent -Circuit,- whereas the higher xneltage racquired
. through energization of both matrix lines is sufficient to

effect subsequent wactuation. = All the cross-over points

- DC are similarly mtercenneeted each having a rectifier

R13 which feeds to the common DIRECT bus bar DB.
- The rectifiers prevent a signal fed from one cross-over
| '__-_j__.pemt being dissipated by return through the remsters R12
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of one of the other ‘cross-over points DC. In an identical

- manaer, the matrix lines ‘at each of the PROVINCE
) _"cross-rover pemts PC, of which the e}eample for Ontario,

- 0OX, 1s shown in FIGURE 5, are joined together and '
__ _'_transnut their combined signal o ;a PROVINCE fbus bar'
-75'" o |

PB sepsmte from ’bus bar DB.

Fach of these ac-
ceptable code combinations has been shown in FIGURE
3a by a circle or square placed around the point of in-

a-



" |printing

| _"ff - is-carried iout is shown only d.ﬁagm -
. 6, but is further described below in connection with FIG-'
URE 7. The only other part m the printing mewhramsm- L
- 60

. closed by the movement of the frame 'ca[rrymg the type.,
" barsas.the ‘printing operation is effected.

: -'_.=3,"1:02,-',2'547_ e

The eﬁeot of a 51gnal on one or +other of these bus_”" '

o 'j'?' .'-ba:ﬂs will now be described in connection with FIGURE 6.
. - This figure shows two triodes DT and PT connected for
. energization by bus bars DB and PB. respectwely The. -

ST '.'."anﬂde circuit of triode DT includesa relay coil DR hav--
.. ing contact arms DRCI, DRC2 and ‘DRC3. - Similarly,
- triode PT has in its ‘anode circuit a relay cml PR with

. contact arms PRC1, PRC2, PRC3 and PRC4. All these
R f _- “contact arms’ occupy ﬁhelr lower {posmons as shown,
o when the oorr65pond1ng relaa.y coils are unenergized.
... der the normal, quiescent conditions prevailing in the -
" absence of any energization from bus bars DB and PB,
.~ the control grids of both trlodes are subjected to ia nega—':_--__
.. tive bias supplied from a source. of negative potential 14
-_;_-"'._f".*_'-"-_'_-f'_'-i,--mhrough contact arms DRCI and PRC1.

" grids are also connected to their respective bus bars, the.
7 control ‘grid of trlode PT being d1rect1y connected to bus -
. bar PB, while the grid of triode DT is connected to bus
| o tba.r DB through ‘the norm-aLly closed contact arm PRC4.

It will be helpful to: ex.plam the operation of the SyS-

TS tem while proceeding with the description of its structure, o
L for which: purpose let it be assumed that a positive signal =~ ducting condition so lor.ig as contacts FEI remain closed
Contact arm DRCZ serves a similar purpose to contact.*.--_*
~arm PRC2, connectmg the. printer oypyratmg coil PM to
the positive supply when the relay coil DR is energized. - -
~ Contacts DRC3, when closed, connect the positive supply

1itoa feedmg-e]ectmg coil FE of the printer 15. Where-- -

. '.-."-:-:;i{,'_;cc:-rresPondmg key-oentrolled relay coils LR1 to-LR5 and
" RR1-to RRS, to set the printing bars in réadiness to
T print. the. 'clhosen code on the letter which the openator -
. .isicoding ‘and ‘which is thus currently sitvated in the -
DB echanism. - Such printing bars havmg been set
O by the key-lcontrolled relays, the printing operation. will -
. be effected as soon as the opematmg coil PM is energlzed "
2+ - 'The: 1_part1cu1¢ar manner in which this prmtlng operation -

1m!atlcally in FIGURE

shown in FIGURE 6 is a pair of contacts 19- which are

- The third contact ar

Un~

~These control

1 PRC3 which is moved u[pwardly.__;_.;-' )
7 "~ when the triode PT conducts, connects the posmve sup-- -
- ply 11 to a feeding advance coil FA mounted in a feeding
- o ?mechamsm forming part of the printer 15 and which

o serves to position the letter proPerly for such printing.

~ . More specific description of one form that the printer 15 .
. may take will be described below with reference to FIG- =
% URE . Before the feed advance-coil FA can be ener-

15

- code symbols. -

readme&a for the 1mp051t1011 thereon o-f a furthel set of

- The fourth con‘nact a.rm. PR(M- u:.:f uhe tnode PT when "

. moved to its upper position disconnects:the grid of the
other diode DT from the bus bar DB, and connects such L
bus bar to a relay coil 21 which mntrols the normally
.'_;_'closed contacts 18 already described and a pair of nor—-__'_:[_g
- mally open contacts 22 which When closed energize a
. lamp 23 on the cadmg desk '(see also PIGURE 1). |

Before explaining in further detail the manner of Lop—-"-'-.;'

_eratmn of these latter parts, the triode DT and. its opera--

__--'ltmn wﬂl be described. Its hleldmfr contacts DRC1 operate:

20

-~ " is supplied to bus bar PB from one or other of the PROV- o
- 'INCE code cross-over points' PC on the matrix 12, If
S thistis a low voltagu, resulting from. energization olf Lr.:utlly
© . one of the matrix lines, it will be insufficient to overcome .
. the negative bias on the grid and the triode will remain
".'.__Ilon—fconductmg "M, however, the positive potential on
- busbarPBis tha,t produced be simultaneous energization.
L of both associated matrix lines, then this higher potentials
BRI ‘will raise the potentnal of the grid of triode PT sufficiently -
- for such triode to begin to conduct. o
- cordingly be- ‘energized to change over its contact arms
S to the :pcrsmon opposite from that shown in FIGURE 6.
.~ .Contact arm PRC1 acts as a holding contact, the grid of
o triode PT bemg disconnected: from the negative source 14 - -
. “and connected through a pair of normally closed ‘contacts:
E ~ FE1 to the centre tap of a potential divider PD con- -
© 77 mnected between the positive source 11 and. ground
.. this'way a small positive bias is placed on the grid of the
o triode PT, which thus remains in its conducting condition
-~ until contacts FE1 are opened, regardless of subsequent
Uhanges in potential of bus bar PB. Contact arm PRC2.
.- serves at the same time to connect the positive source 11
/.- through normally ‘closed -contacts 18 to the operating coil -
. PM of a printer shown gemerally at 15. Such printing
- mechanism 15 will include additional contacts LRIP to -
~.=+ - LR5P and RRI1P to RR5P operated respectively by the -

925
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gized, the printing operation must be completed and con- -

o tacts’ 19 closed ‘the latter serving to complete Q. circuit
- toa feed operating coil FO, normally open contacts FO1 -
R of Wh1ch are connected in the circuit to coil FA: - le_‘_

- . F A when 50 energlzed advances ﬁhe letter ‘one lme in.

75

- DB will be energized to its full voltage.
In

“on that tube.

- in i similar manner to the ': bolding contacts PRCL, con-
. ‘mecting the" grid of the triode initially - to the negatwe
- bias, but, once the triode has started- to conduct and
energized is relay coil DR, ‘connecting - sucnh grid to the

~~positive bias so that the trmde will be mairitained in con-

-as coil FA advances the letter one position to be in readi--
- ness for another line of codmg, the coil FE ﬁ]ects the .-
‘This is re- .
- quired because mo further coding is applied. after a DI-
Relay PR will ac~

printed; letter completely from the prm;,er

- RECT has been coded.  Coil FE, like coil FA, only be-
- comes operative when coil FO is energized, since its sup-

. 'ply passes through normally open contacts FO2.
gr

The practwal operation of the system is as foﬂows o
If one of the selected DIRECT codes is- correctly S

-_.,":-_-_'_;apphed 10 ‘the keybaards by the operator the bus bar -
This voltage
‘will pass through contacts PRCéﬂ to the grld of triode -
: DT and will be sufficient to overcome the negative bias

‘As a result this tube will conduct and
“relay coil DR will be ene ergized to reverse the position
‘of contacts DRCE DR(Dz and DRC3.. Contacts DRCI,_- :
will hold the ‘triode DT in its opﬂmtmg condition, not- =

Wlthstandmﬂ the fact that the operator. may im
- release the keys.

= ;"LRSP and RR1P to RR5P to prepare the. correct mark-

. ing bars in position for ‘printing on the letter.
50

A nfzw letter Wﬂl thenﬂ'_:' S
be presemed for codmg R

If, on the other hand, a correctly chosen PROVINCE

__ combmatmn of keys is depresspd by. the operator full

'-posrttlve voltage wiil appear’ on‘ the ‘bus bar PR. " This -
~will overcome the standing. negative bias on the grid -
- of triode PT, causing this triode to conduct and to change

- over the position of its contact arms,

~will apply the holdmg positive grld bias; contact arm
I’RCE wﬂl energlze the operatmg coﬂ PM of the, prmter'-'

It will be remembered that when 1111posmg_ L
@ PROVINCE codmg on a letter; the letter must remain S
~in the printer for additional subsequent coding, although
~ advanced to a new. posmon so that the code marks will
: not be supenmposed

1edlately R
. Depression of the appropriate. keys
~will -also have aotuated the jprmter contacts LR1P to

The
‘printer-15 will be then operated by its coil PM whmhff
- receives voltage through contacts ERC2.. |
- operation will close contacts 19 thus: energizing coil FO -
- and, closing contacts FO2. ~These latter contacts,” to- -
-gether with contact arm DRC3 will now establish a cir<
- cuit energizing the. fEPdlﬂg-B]€Ctlng coil- FE, so that the,;-'lf:- |
- letter, after having had the DIRECT code markmgs im-
- prmted on it, Wﬂl be ejected from the ‘mechanism to

- make room for the next letter.

The printing

| Energization of coil -
FE will also open contacts FE1 which will then break
‘the supply of positive bias to the grid of triode DT. The
- latter will then cease to conduct and will revert to its

. quiescent condition, as will the rémainder of the dircuit, . .
- awaiting uubsequent operation. = The operator will know.
- ‘that a correct combination of keys has been pressed, by . -
the -fact that a printing o;:aarauon has ' taken place and

. that the letter has been ejected

Contact arm. PRCI{I:; =



15 end contact arm PRC3 W1ll energlze the feedmg ad-

that circuit are closed by coil FO which follows closing
of contacts 19 on appheatwn of the code markings to
Coil FA will advance the letter ready .for a
- second coding operation. The operator will then pro-
- ceed to code the next aspect of the address, which will
~The code combination for this

the letter. .

normally be the town.

town will be different from any- of the PROVINCE or
_DIRECT code combinations and accordingly it will not

energize either of the bus-bars PB or DB. For example

if the PROVINCE coding ‘were OX (Ontarle) the nex
code might be GA (for the town of Galt, Ontario).

quence. The matrix is no longer effective and

eeptabﬂlty“ is no longer a requirement for operation of |
the printer, once the first coding step has been com-
~ pleted. This effect is achieved by reason of the triode
~ PT remaining energized, so that the operating coil PM
of the printing mechanism also remains energized. . Thus,

GA
is an “unacceptable” eembmatlon, but this is of no cense- |

8,102,254
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The printing mechanism - itself cemprlses a frame 42
vance coil FA of the printer as soon as contacts FOL in

o).

carrying ten printing bars LB1 to LB5 and RBI1 to

~ RBS each operable by an associated solenoid controlled
by respective contacts IRIP to LR5P and RRiP to
RR5P, which, in turn, are controlled by the kev-operated

solencids LR1 to LRS and RR1 fo RR5 (see FIGURE
FIGURE 7 shows bars LBI, LB2, LB4 and RB1 |
extended to print the binary marks corresponding to the

- code designation MT. With the printing bars thus set

10 _ : -
eration 15.¢e

15

by the keys L1 to LS and R1 to RS, the printing op-
ected by movement of frame 42 towards
the portion of the rear surface of letter L exposed through
plate 41. This movement is effected by coil PM co-

‘operating with an armature 43 connected to frame 42.

As such printing operation is completed the contacts 19

‘which are mounted on plate 41 are closed, with the ef‘feet |
“already described in connection with FIGURE 6.
- Forward movement of the letter L is controlled by

| .an endless belt 44 bearing pre]ectmns 45 to engage the

20 _
-on shaft 47 which carries one part of a clutch 48, the

as soon as the operator presses.the keys for the next

code combination it will be immediately printed regard-
The contacts

less of the nature of such combination.

19 will be closed again, so that coil FO will be energized

- and hence coil FA will be. energxzed The letter will
be again advance d in readiness for yet athird coding.

05

As soon as the operator has impressed all the desired
- stages of code markings on the letter, he will depress
an - eject button 24 (FIGUE{ES 1,2 and 6) which wﬂl_. o

~ close contacts 25 arrengecl to provide -direct energiza-
tion of the feeding-ejecting coil FE. The- letter will

~ thus be ejected from the printer; contacts FE1 opened

" '_.-~_'and the circuit returned {o its quiescent COIldlthIl
.- Should, however, the operator . depress a DIR CT
combination after havmg coded a PROVINCE combina-

tion (a series of actions which. must neeessarlly be er-

" roneous), the voltage which will appear on the direct
bus bar DB wﬂl pass through -the raised contact arm

- PRC4 to energize coil 21, This will open contacts 18

..:,upplymﬂ power to the printer operating coil PM, thus
preventing the erronecus code being prmted and at the
same time 1t will close contacts 22 energizing a warning
 lamp 23 which appears in front of the operator and

- indicates that an erroneous eedmn* has been attempted.

As soon as the operator releases the wrongly pressed

keys, coil 21 will be de-energlzed and the circuit will -
be ready to receive a proper coding combination, the -

- erroneously selectecl eede cembmatmn havmg been 111-'
effectual. | | | | |

- I, m1t1elly, on the first cochng operatwn for each

- letter, the eperater chooses any code combination which -
‘'is not one .of the selected PROVINCE or DIRECT

“acceptable” code combinations, neither of the triodes

30

“automatically dzsengen‘es 1tself. Thus each of clutehesr.' |
48 and 53 will connect the constantly turning motor

rear edge of the letter. Belt 44 is driven by roller 46 |

other part of which is connected to a shaft 49 driven
by a motor 5¢. Gearing 51 drives a. further shaft 52

from shaft 49, shaft 52 carrying one part.of a second -
‘clutch 53, the other part of which is mounted on shaft
54 that drives through gearing 55 to shaft 47. Clutch

- 48 is operated by feed advance coil FA and clutch 53

is operated by feeding-ejecting coil FE, the energization

of which has already been described. Each of the - o

clutches is of the known type that, upon energization,
completes one revolution transmitting rotation and then

50 to roller 46 driving belt 44 for one revolution of

‘the clutch in ‘question, regardless of the shortness of
- the duration of the impulse energizing coil FA or FE. -

When clutch 48 is closed by coil FA, the single revolu-

~ tion of shaft 47 that results advances the letter I the

40

- face of the letter.

required short distance for the new printing operation

to take place beside the first such operaﬁon on. the sur-
When clutch 53 is closed by coll F&,

- the single revolution of shaft 54 that results, causes a '-

PT and DT swill be energized and the operating coil

PM- of the printer will not be energ1zed ~Accordingly

‘the keys will be -ineffective to impress any code upon
the letter. This fact will be apparent to the operator

by virtue of the fact that elearly no operation has taken . -
‘place and the letter has not been fed forward. The

. operator will then realize that an error has been Irnde; |

 and will select the correct code.. If desired, a warning
light arrangement could also be assoemted with this form

- ‘of erroneous operation, but it will not normally be
 necessary, as the absence of the movement associated

with a printing eperatien wﬂl be readily apparent to
. the operator.

 In further suppert of the general methed of epereﬁen
- described in FIGURE 6, a simplified, schematic illus-

-';FIGURE 7, although it will be understood . that any
other convenient form of prmtmg mechanism may be

G0
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 tration of one possible form of printer 15 is shown in

70

- substituted for the one shown, since the partlcular nature

~ of the printing meehamsm ferms 110 part 01: the present |'

| '.'mvent;l.on o

FIGURE 7 S‘hOWS a- letter L 111 prmtlng aposmen be-,"

. -tween a glass sheet 40 and a perfereted metal plate 41.

bination MT' for Montreal.

relays RR1 to RR5 are not shown in FIGURE 8 but are
“assumed to be in position to energize the vertical matrix |
‘line 31 for T. These matrix lines are shown sormewhat
heavier than the other matrix lines in FIGURE. 8, since .

“example as the “Principal” matrix lines.

 number of revolutions of shaft 47, sufficient to propel_l
_le‘i:ter L entirely out of the mechanism.

In a practical printer, other mechanisms, such as ink-

ing rollers and devices for feeding a fresh letter into -
correct initial position each time a previous letter has

been ejected from the printer, will be required, but there
appears 1o be no purpose in further describing these mech-
anisms, as they are entirely conventional and form no
part of the present invention. Indeed neither do any of
the mechanisms shown in FIGURE 7, but these have

been included in order to render a complete understand-

ing of the operation of the circuit of FIGURE 6. B
As has already been explained, the twenty-eight selected

'eede designations for DIRECTS and PROVINCES are

arbitrarily chosen. However, once they have been chosen,

- certain. other requirements must be met in accerdanee'

with the preferred form of the present invention, to avoid

any possibility of one-finger. errors in- respeet of such

chosen code combinations. This feature is explained with
the  aid of FIGURE 8 which shows the switches of the left

~hand switching relays LRI to LRS in position for ener-

gizing the matrix line 39 corresponding to the letfer M.

~ An example is being taken of the DIRECT code com- |
The rlght hand smtehmﬂ' T

they are being considered for the purposes of the present

New let it be
assumed that the operator makes a one finger ‘error with

* the left hand. This means that, keeping four of the relay

75 coils in the pmper condition correspondmg to the letter



- FlI‘St order ASSgcmteS

. combinations. -
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(that is i wrth relay ccﬂs LRE LR2 aud LRé& euergrved)

"~ the fifth relay coil is assumed to be in the incorrect posi-
S tion. That is it is assumed that one key is either errone- |
. ously operated or erroneously not operated. This is done -

- - five times, once for each key, since five such one-key
. errors ‘are pcssrble and the switching arrangements pro-

- of the- Ottawa pest office, culy 28 “acceptable” combina-
- tions are used.

.

duced are such as'to energrze the other horizontal matrix =

. lines designated 32 in' FIGURE 8, i.. those correspond-
-~ - ing to the letters Y, P, X, Fand one unused line near the
= . bottom:of the matrix. This group of lines 32 may be
“oo.oo o referred te as “First Order Associates” of the Priucrpal -

-+ line 30. This is because they represent lines that: may
o be euerglzed with a “first order” or one-finger error.
~ . the same procedure is carried out for the: vertical Prin--
+ . cipal line 31, First Order Associate lines 33 are produced.
~+ Itwill be apparent that, for each selected Principal line, -
_.__f'-';_'_,-i{f-.;-'_:_:f::there will be a chﬂerent group of ﬁve First Order Asec-_'
PR E"'-’fr--'-f_'ﬁ}rcrate lines. .

‘eliminated, because ‘any one-finger error must necessarily

... manner, this associated group mcludmg every combina-
v _.?_';f.‘-_i__'_'_trcn of matrix lines that ccrrespcuds to & combination
. of key operations differing only in respect of a single key
'~ from the key combination corresponding to the Prrncrpal_' |
T .-matrrx line combination under consideration. .
w7 This requrremeut uecessarrly restricts the number of
e _;.-'f“.;jccde cembmatlens that can be made “acceptable,” but;'
- -.“_,l;lnet unduly,
- - “acceptable”

If

L ‘But when the line P is chosen as a Prruclpal line
© . the other First Order Assc-crates will not be the same as.
A thcse ‘which accompany the Principal line T. -
. . Inits broad purpose, the preferred form cf ‘i:he mven—-“ |
e e 'trcn sets out to avoid First Order errors in ‘the prrmary
IR ._-ﬁ,'-'_‘.-_',cedmg step. Ten pcssrble First Order errors can arise,
. .. since ten fingers are used in the coding. D
. _."!'_'._.g'..--..._-3reseuted on. the matrix by the ﬁve points at which the - 30.
. “. . horizontal Principal line crosses the First Order Asso-
. clates of ‘the vertical Principal line and the five points at
' which the vertical Principal line crosses the ‘horizontal -
o -It-will be seen from FIGURE 8 =
SR _j'that all these ten points are “unacceptable” points, that
.o ds7to say ‘they do not ccrrespcud to a DIRECT or -
- ~PROVINCE code combination. |
- of “acceptable” code combinations that no one of them
s a combination ‘which could result from a First Order
- error in one of the other “acceptable” combinations, ail

-~ 'possibility of a one-finger error in the first sortation is

10

“than the uumber of . blIlS

12

ccmbmatrcus be requrred I the e rample grveu abcve

In some  post . offices, more than 28

- “acceptable” combinations: may be needed, but never more
to which the mail is sorted
~-on the first sortation. Hewever in’ some punched card -
~ sorting systems,. the full number of available “acceptable”.. o
- combinations may be employed - with advantage.

'The

. need for fewer “acceptable” combinations than the the-
oretical maximum in post office systems permits a hybrid
- choice, that is a mixture of some odd number combma—-,._.'_
“tions. aud some even mumber combinations.

‘This mix

ing of the odd and even types of co

- number iof “acceptaible” combinations possible, but permrts'--'-'."

15

"By so. selectrng the set

55

In- fact, if some" srruﬂarrty between. the
. comblnauous and the names of the cities
~ - etc. concerned can be sacrificed, a total of 512 “accept- gq
.- able” combinations can be used. For eaample with ten
*keys, there are 219 possible -combinations- of operation.
o - This is 1024. - Then if all the ccmbmatreus 1uvclv1ug an -
© .7 ‘odd total number of keys are chosen, there are 512 such |
o “These can then all be made “acceptable,” -
.. ‘because-a one-finger error in setting up a combination
-+ involving an odd number of keys must uecessarlly result.
. vin'the: depressren of an even number of keys, and all the .
cooon o even - mumber  combinations will have ‘been made “un-
_'.f'."_"f;"acceptable ? Suurlarly, if all the even number key com-
B '._.“'-'.'bmatrcns are made acceptable, there can be 512 of these,
. . the “unacceptable” combinations -then bemg constituted .
. - by all the: eperauons mvolvmg depressmn cf an cdd num-l o
-.-ber of keys. - | A | |

Iu practrce seldom weuld as mauy as- 512 uac‘i‘fﬁptable”fj_’vg 5 1

o

more latitude of choice, |
‘to be made ° acceptable that are cemparatrvely easy for

- the operator to remember, by virtue of a sin

S - There will be some measure of reciprocity
S v in-this: regard ‘For example, since the line for P is a

. First Order Associate for the line for T, when the latter 9g
S isan Principal line, then the line for T will be a First
.. Order Associate when the line P is chosen as a Principal

R line. -

'Keys. -

and hence enables cchbruatrcne

For example “acceptable” DIRECT code com- :

“acceptable” cembmatlcu QX (Quebec) is. .

-an even combination (4 keys). - -
All the possible code cembmatrcne must fal into cue.s--'.-_{_"
“or other of the two classifications or sets that have, for
' convenience, been referred to as “acceptable” and: “ua-.--f -
N ecceprable ”In the matrix an “acceptable” ccmbmatrenaﬂ.--_-
1s distinguished - by the ‘connections ‘which extend : frcm';; -
~ the corresponding matrix-elements (FIGURE 4 or FI1G-
" URE 5) to the operating circuit of FIGURE 6, the “un-
. aecepta:ble” combinations being simply constituted by a
~ lack of connection between the matrix elements.
40

- elements together (one of the “manners of connecting” .
- usually being a failure to connect), and that some means’
- should be provided for drsuugurshmg between the simul- .
" taneous energization of a combination of matrix elements -
‘that are connected together in the first manner and the
- simultaneous energization of a ccmrbruauen of matrix ele-{-?f.}”-' %
-' rcuents that are connected together in the other manner, =
- Moreover, in the specific example given, those code =
-}'ccmbruaueus that are connected in the first or “accept-
able” manner are further divided into two categories “DI-
“RECT” and: “PROVINCE ” lbetweeu whrch tbe 1ud1cat1ug.'
circuit can discriminate., T
. Furthermcre it is to be. uudersteed that “enern*u.atren
- is here used i in the broad sense of a change of cend1treu
Although the most convenient method of operation is.to -
charge the selected combination of matrix elements, as in .
‘the foregoing example, it is apparent that it would be pos-.
sible to maintain all the matrix elements. ncrmally charged
Cand then to drscbarge the. selected ones.
then be “euerglzed” in the sense that their condition and =
“hence theu energy state Weuld have beeu made di Terentf o
| _frcm the remarlurug elements.” -~ .
In the foreging description, the 1deat1na‘ueus of mail S
have been' divided into two ‘basic categories “DIRECT”;,‘-?_;-I.w_
and “PROVINCE.” Additionally, if desired, a- category
- of “SUB-DIRECT” can also be emplcyed :
- category will be destined for medium size towns too small = -

. to come umnder the “DIRECT” classification, but. never-:.':‘j::_';;'_-lf__.
. theless large - enough- te be adaprted readily for compara-

-t;urely drrect scrtmg Iu ccdmg a. letter destmed fur

bination reduces 'the L

ilarity to the =~
| _crty concerned. Such a hybrrd choice has 'been adopted - -
~in the examples of code combinations i given in the tables

above. |
| _bmaubu MT (Monireal) is an even number key combina-
...:treu——-S keys (L3, L2 and L4) for M and 1 key (R1):
- for T, making a total of 4 keys while the “acceptable”

- DIRECT code combination NY - (New York) is an odd -
“number key combination—-3 keys (L3,-1L4 and L5) for .
‘N and 2 keys (R2 and R4) for Y, making a total of 5 j_-
Slmﬂaﬂy PROVINCE “acceptable” combination
- OX (Ontarlo) is an odd combination (3 keys), while -

These are rep- = PROVINC

As will
.be apparent, this arrangement could be reversed with the -
- “unacceptable” combinations connected and the “accept-
R - able” combinations unconnected.
. produce an - uuacceptable ccde ccmbma‘tlcn Whlch Wﬂl-_,’.;_"-'
o f_'.uct operate the printer. BN LT R
o All the code-combinations are- chusen in thls way. 45
That is to say—for each combination in which the matrix -
.. lines ‘are associated ‘with each other in the so-called
" “acceptable” manner, there is -an - associated group of
- combinations of matrix lines in which said lines are asso-

~ciated 'with each other in the so:called “unacceptable” g

Moreover, any snitable
method of connection may be used which will provide the ~ °

- mecessary indication. The esseutral feattre is that tberef" § ;
~should be two drffereut manners of ceunectmg the matrix -

“These would iy

‘Mail in this



~ one of the preseleeted SUB-DIRECT codes.

~ .such" a modification.

| -;is,; 102,254 N

“SUB-DIRECT” destmatton the operater i
| PROVINCE code des1g1&tren

The apparatus. already de-

~ scribed eheeks ﬂ:us code and having found it correct effec-
- tively removes the 1

1atrix 12 from further action as far
-as this plece of mail is eoncerned “The next code applied

" to the piece of mail is the two letter code of the SUB-

- DIRECT.. To indicate that a SUB-DIRECT code is being
-applied: the operator presses a special ::}perstuprr key or

bar (not shown). In’ this modification, for each pro-

~ vince there will be provided a secondary matrix' (con--

sidering the matrix 12 as the primary matrix), and the

rst .codes the

14

errors, since the mtersectmn points of First Or der Asseer—-
~ate lines P and F with First Order Associate line X are
- acceptable, both as PROVINCE code

designations.
Nevertheless in any particular system it could readily be

done, although it will reduce somewhat the number of
‘possible “acceptable” code combinations.

 ence. has shown that by far the majority of operators’

errors are First Order errors, the added complexity of

- also elummatmg all Second .Order errors would not nor-

10

first two letters of the second code applied to the key- '-

~+board will be compared in the secondary matrix of the -

_ province concerned. This matrix will be set to dis-

~ tinguish SUB-DIRECT" destinations (which require no
- further coding) from all other breakdowns (which do -
If the specially operating sub-
direct key has not been depressed then the secondary
But if this key has been

require further coding).

matrix will have no effect.
depressed (indicating that the eperater intended to apply

—a SUB-DIRECT cede), the ‘matrix will be employed to
B indicate the comparison. that it has made of such code,

15

mally be justified. If will be undestood that, in the ap-

‘paratus illustrated many Second Order errors are in fact
eliminated, although, unlike the First Order errors, not

all the Second Order errors are neeesssrﬂy ellmmated'

" Since only 28 combinations are connected to be ‘accept-

able,” all other combinations, which will include many

 Second, Third and hlgher Order e1u1 ors, wrll be detected _

~and rejected.

It was mentioned earlier in thls deSn..-—I'lpltIOIl that the'

- IUNUSED matrix lines could be omitted, as they serve '

20

no purpose. Srmﬂarly, all those matrix lines may be omit-

ted on: which no “acceptable” crossover point DC or PC

~ appears.

-and specifically ‘to indicate if such code is not in fact

the apparatus furnishes acheck against a co ding error

- .at the SUB-DIRECT stage, analegeusly wrth the prmerpal'
check made- by |

The: :dlserrmmatmg mechanisms that dlstrngurshes be- g

jatrix 12.

tween energization of the two dlﬁerent manners of matrix

“element combination may be, as in the example iltus-

trated,: connected to a printer so as’ meehs.mes,lly to pre-

be appreciated, however, that this aspect of the epparstus o

In this way
25

For ....:ss.mple the horziontal lines for letters C,

Y,I, D, X, R and Z and the vertical lines for letters C, K,
Q, H, U, P, E, M, R and Z serve no PUrpoOSse and need
not ibe prowded altheu'gh as a practical matter, it is usual

to retain these lines so that changes can more readily

30

be-made later by the sddttlon ef dlﬁererlt a,ewpts,ble
_'..cemlbmatlons |

It has been. essumed thret,gheut the {oregemg descrrp—'

tion that two separate keyboards are used, one for the

* . right hand and one for the left hand. Altheugh this wifl
~vent an erroneous - code marking being imposed. It should

| could be simplified if desired, while stull remaining with- '.

in the ‘ambit of the present invention. For example; the

depressren, of a combination of keys corresponding to an

| unaeeeptable code cembmatmn could simply illuminate

sequent reliance being placed on the eperator to make

if it has been applied, that such letter is deflected to a
reject bin for manual sorting.

~elements making up each “acceptable” ¢
connecting together those of the I‘E‘ﬂlalIllIlﬂ‘ unseceptable

- combinations ‘to enable a circuit to the warning device .
to be established whenever an “unacceptable” combma- -
: __IlOIl of keys is depressed by the operator.

. Although it is believed that by far the ma]errty of
| errors result from the operator making a one-finger error,

it would be possible, if ‘desired, to so select the codes
For ex-
--a.mple ‘the 'sixteen pemts of crossing of the herlzental-.._ -
- First Order Associate llnes with, the vertical First Qrder:
_Associate ‘lines shown in FIGURE 8 each represents a
Second Order error, that- is to say- a ‘two-finger error.
~ They represent ofly a partreular type of two-finger error,

- namely one in which the two errors are distributed one

- to each hand.  If the system is also to be designed to

“as also to eliminate all Second Order eirors.

_cover the. srtuatren arising where both errors occur on
‘the same hand, then it will be necessary to. determine the

| In such a simplified ar-
| -._,.ira.ngement it nught be preferable to. isclate the matrix

ombination, while:

35

| - FIGURE 1. -
o .or other symbols is thus produced and fed to a matrix
~as in the foregoing example. o - o
49 certain instances, be used as an alternative, with only cne’
- code designation employed.  This would be equivalent
to the relay coils LR1 to LRS controlled by a single, five-
: _.key keyboard L and operating switch arms feeding to the
horizontal lines of the matrix. There would be no second
keyboard and no vertical ]mes, so the matrix would no
Jonger preperly be so called.
- ceptable™ and uneeeepteble” cross-over points, but in-

50
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be the convenient way. to operate, ‘the same final result
could be achieved with a single, five-key keyboard. The
first time this keyboard was operated, a selected combina- -

tion of the left hand relay coils LR2 to LRS would be en-

ergized and held in their energized. positions, and then the

- second time the keyboard was used, it would energize the
a warning light or sound a warning buzzer to advise the .

'?-_eperator that the wrong keys have been depressed sub-
10,
~sure that such code marking is not spphed to a letter, or.

right hand relay coils RR1 to RRS.

‘In other words, a

~single keyboard could, in this way perferm at dlﬁerent_ |

times the respective functions of the two keybeards of
A code combination representing two letters

‘Moreover, a possible srmpltﬁed eedmg system eeuld in

It would not- have “ac-

stead “aceeptable and unseceptable lines. Supposing

“all the lines cerrespendmg to an even number of finger
operations (that is those in the foregoing example rep-

- resenting the letters X, G, I, P, Y, B, U, 1, Q, Z, X, F,

| __Secenrd Order Asseels,tes of ‘each matrix line required to -

bea Principal line, and to ensure that the points of cross-
6D

“ing of such Second Order Associatés. rw_lth the Prlnerpal
line extending in the other. direction are unseeeptable

' *.This would have to. be done for every slcceptable Cross- .

.over point.

) ssmultaneeusly and taking every possible eombmatmn of

. Second Order Associate lines tfer each Prmelpal lme They
‘have not been illustrated.. =

As will be seen from FIGURE 8, no attempt has been
75

| -"'made i the present system to ehrnrnste all seeend OI'der

The Second Order ‘Associate lines would be-
'_;__censtrucrted by changing over the position of two switches
70 -
There will be found to be ten

W and V) were deemed “aeepte.ble
~ would be considered “unacceptable.”

-ergize 'a warning device.

then the remainder
Of course, if few-

60 €T than 14 “acceptable” lines were required, then this
~number eoeld be reduced and the number of “unac-
ceptable” lines increased correspondingly.
-connections .to " these lines could . then resdlly distin~
~guish the aeeeptable
_ . For example each of the “unacceptable” lines could en-
Although this arrangement
.would be limited in its apphcatren to a coding and sort-
- ting system having a maximum of 2¥ coding alterna-
" “tives, where x is the number of keys (which is not neces-

‘sarily five), -it nevertheless will embody the important

Eleetr1eal

set from the unacceptable set.

feature of the present invention, the avoidance of all

one-finger errors, provided the sets f “acceptable” and _
“unacceptable” lines are. prop erly -chc sen in the manner'
‘hereinabove indicated. |

Threughout the foregoing spemﬁeaﬁen and n the ap- |

Since experi-



o for exa
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. ."_;:j:'jpﬂllded 'CI&II‘I]S reference is made te bmary “keys . “key-.'

S _'_.}';fj_-"'-'boards” and ¢ keybeerd means.” W:itheiut explanauen such.
SR ,‘-:exPressmns may imply direct finger ~epemtmn by an opera-

S '_ﬁ?"'ter but it-is desired to 'hereby define these terms as includ-
- ing within ‘their scope the binary keyboard-like mecha-
LT nIsms that have been duvelleped in recent years and which
L are: eperated by SIgnals from punehed tape or other sterage' |
T __dewces toset up a. bnary code designation. Apperaftus is,
nple, known, in which the operator is prewdedf
SRIREE Wlth a keyboard: 11Le an erdmary typewriter (one key
. for each character), but in which the intelligence fed into
“the machine by the depression of ‘a single key is auto-
S matically .converted nto a bmery-ntype signal equivaléent
% . to'the depression of a plurality of keys on a binary key-
board, Accor dingly it is within the scope of the present
e invention for the “binary. swnal to be generated 1nd1reet1y_,
. inthis way by any means for generating a binary signal,
. such'means necessarily including a plurality of individual- -
. ly operable ‘members, ‘whether such members be keys for
20 gization by said first and second switching means of a
~ combination of said elements associated mth each other
© in the first of said manners and. energmatlen be said first:
and second switching means of a. combination of said =

direct physical operation by the operator’s- fingers or
whether - they be other movable devices controlled in-
'_--;.;_‘;__dlreetly by some separate selecting instrumentality, -

e,102 254
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- matrix element “of sa1d second series in ‘a selected one -
erent manners, and indicating means connected
-~ to said matrix elements’ for dlstmcrulshlng between ener-'_f]

Moreover, although the term matrix has been used

EECR T herem 1o refe1 specifically te the Cross-over arrangement,‘,
R ]-'?i_?-'_;--'_--'-:'_',-z111uetreted in. FIGURE 3a,

" this is merely by way of example and that any suitable

- circuitry designed to perform the samé function may be

-~ . substituted for that. illustrated. Basweﬂy, the essence

it is to be understood that

 of the mventlon in its' broadest felm is the provision of-

S discriminating means associated with a plurdlity of in- .
R dividually. eperable members for gene1 ating a. bmary s1g- |
R __,_"'“nal (one .or two five-key keyboards or other apperatue{”f'
0. asjust: e:-nplamed), sueh dxsemnmatmg means being
i _.-:--"-.:i-.,Q}edaprted to determine the combination of such
. operated and to distinguish among the combinations so.
ST :'--'preduced those which- fall into a first “acceptable” 'set.
- from those which fall into a second “unacceptable” set, -

. ﬁhe sets. bemg S0 predetermmed rthet for any seleeted-;t B
S combination in the first set there is an associated group of .
.. combinations in the second set, such associated group
TR jmcludmg every combination of said members dlﬁermg
= -only inrespect of a single said member (a so-called ene--
~ o finger or ene-key errer) frem the seleeted co

1b1neten
i} elalm SR

SR mgnale including a plur ahty of mdlwdually operable mem- -
L -j-{;-bers, a matrix having two series of elements, first switch-

- . ing means operated by said bmary members for con-
wrh 'neeimg an epergization source to each one of the first -
- Series: of said. elernents exeluswely, the element so con-

L f‘ineeted corresponding umquely to the combination of op-

-+ . erated-binary members, second S‘mtehmg means operable -
. - by said binary members for connecting an. energization
oot source. to each one of the second series of said elements ;

R dlﬂ?ermﬂ lenl ym respeet ef a smg]_e sa1d ember fre

embers_ )

eans of a cembma.—_? 65 ._ :
" binations of matrix elements in which said clements are
- associated with each other in said second ‘manner; Sald'.ﬁ_}' -
~_associated group including every. ‘combination of matrix
elements that corresponds to a ICOmbIH&tIOIl of e’peratedf_;f_fr
| lsmgle key from the
- combination of operated: keys. cerrespondmg to the last- .

 mentioned matrix element combination the elements ofﬂ L

1L Apparaﬁus comprlsmg means fer ﬂeneratmg bmary __,_45..

-~ of two dif

o _combmetmn of

_"-’--}eembmatlen ef epereted bmary members cerrespendmgf-"'f'
- to the last-mentioned matrix element combination the
| _elements of which a:re assoeleted W1th eeeh other 11:1 thﬂ-

S&ld first manner.”
2. Apperetue cemprlsmg bmary keybeard

163.]18 ha‘f-'- -

nn a plurality of individually operable keys a ‘matrix havs
- ing two series of elements, first smtcﬁlmg means openated
- by Sald keye for eonneetmg an- energlzatlon SOUICce to
 each one’of the first series of said elements’ exelu31vely,'*?"7"

the element so eonneeted 'eerrespendmfr umquely to: the}i-._:'.i

| -_'eomfbmatmn of operated Leye second” swzttehmg meansf“f*'"
- -operable by said keys for: eenneetmg an . energization
- source to eeeh one of the second series ef said elements
e}eeluswely, the element so connected corresponding -
-un1quely to the cembmatlen of epenated keye each matrix

element ‘of said first series being rassociated with ea,eh-'_'

elements associated with each ether in the seeond of said -
~mannpers, the combinations of matrix elements being so -
~chosen that for each combination in which said clements .

are eesoel-:lted Wlth eaeh other in said ﬁrst manner, there

- is-an associated group of combinations of matrix ¢lements
in which said elements are associated: wﬂh €ach other in
30 --"said second: manner saed eseeelated greuy melud~1ng every -
1atrix elements - that eenespende toa- -
._cemblnlatlen of epemted keys Idlffermg only ‘in ‘respect -
- of a single key from the combination of operated keys
| ﬁ'_eerleepeﬁdme to the last-mentmned matrix element com-
- bination the elements of Wh1eh Iare asseelated Wlﬂl each

. other in ﬁhe said ﬁrst manner

3. Apperatus comprising a cﬁrst *bmery keybeerd sfer':-'-i"f"_'

'-.I:;“-epemtlen by an operator’s left hand, said keyboard com-
~prising a plurality of mdlwdually operreble keys, a seeend--if3 o
“binary keyboard for operation by an operator’s right hand, =
- said keyboard comprising a plunahty of mdwrdua]ly ep-fi; |
~erable keys, a matrix having two-series of elements, first
DR swmehmg means ‘operated by the keys of said first key-

~board for. eonneetmg an energization. source to each one -
of the first series of said elements exclusively, the element’

. so connected corresponding uniquely to the combination

~in the second of said manners, the co
" elements being so chosen that for each combination 111'-‘3_‘_-'
~which said -elements are- wasseelated with each other in-
- said first manner, there is an ‘associated -group- of cem—f

“keys dif

- of operated keys, second switching means- operated by the'_

- keys of said second keyboard for eennectmg an energiza~

- tion source to each one of the second series of said ele-

ments exeluswely, the element so connected eerrespendlng_.

uniquely. to the combination of operated keys, éach matrix
element of said first series. bemg -associated with each

- matrix element of said second series in a selected one of

55_]'tw0 different manners, and mdleatmg means - cenneeted_f}:;_-g-.

S Lexclusively, the element so connected corresponding uni-

s quely to the combination iof operated binary members,
- each matrix element of said first series- ‘being assoeiated
~'with each  matrix element of said second series in a se-
. lected one of two different manners, and indicating means * .

":;'f"eenneeted 10 'said ma‘tnx elements for distinguishing be-

. tween: ener glzatwn by said first and second swtr.:hmg o
. means of a combination of said elements associated with

. each other in the first of said Manners- e:nd energization

. by said first and second switching n
. tion of cach elements associated with - eaeh other in the
- second of sald manners, the combinations of matrix ele-

- ments being so chosen that for each combination in which
.'_".'-_f’sa:td elements are aseoeleted with eeeh other. in said first~
. manner, ‘there is an- associated: group of combinations of -

. matrix elements in which said elements are assocjated with -

© 7 Jeach ether in said second manner, said associated group
- including every combination of- matrlx elements that cor-

‘responds-to a combination of ope reted bma:ry members
n the

- to said matrix elements for distinguishing between simul- '
N .";_'taneoee energization by said first and second switching
 means of a combination of said elements associated with =
- each -other in the first of isaid manners and simultaneous
60 ._;;energlzat1en ﬂjy said first and second switching means ef-’.;:
@ combination. of said elements raseeelated wﬁ:h each other
binations of matrlxg_-i

ering only in respect of a

‘which are asseelated Wl‘i:h ea,ch other m the said ﬁrst'j‘.a- .-

- '-’:rmanner

he 75

4 Appwatus ucempmm g a ﬁlSt fbma'ry keybeard for_ff?_”_'_"f



. of lsaud mManners, the - combmatlons of ¢

17

: a'foperatmn by an operators left hand sald keybc}ard com- "

~ uniquely to the combination of operated keya,
binary keyboard for operatron by an operator’s right hand,

~ said second keyboard comprising a plurality of individual-
ly opera'ble keys, means for printing a second code pattern
- on each of said plurality of articles, the nature of said
. second code pattern so prmted correspondmg uniquely to .
 the combination of operated keys of said second keyboard,
a matrix having two series of elements, first switching
- means operatad by the keys of said. first keyboard for -

connecung an energization source to each one of the first

:

18

- means for- ardvancmg a sald article in sard prmtmg means,
- prising a plurahty of individually operable keys, means for

|  printing a first. code pattern on each of a plurality of
" iarticles presented seriatim to said prmtln g means, the
nature of the code pattern so printed corresponding

a second

“means connecting said discriminating means to said ad-
- 'vancing means for operation thereof to advance a said
- article to receive a further code marking mpon detection
by said discriminating means of energization of a said -

combination in said first category, means associated with
- said Prrntm'g means for ejecting a said article therefrom,

10
 ing means of energization of a sard CO]
second category.

- means connecting said discriminating means to said eject- =~

ing means for operation thereof to eject a said article from
said printing means upon detection by said discriminat-
ﬂbmaﬁon in SBJld.

7. Apparatus as clarmed in clarm 6 mcludlng means'- !

- for ‘detecting the energization of a -said combination in

15

‘series of said elements exclusively; the element so com-

nected correspondmg uniquely to the combination of op-- .
~ erated keys, second switching means operated by the .

said second category immediately following the energr-_- -
zatron of a said combination in said |

" 8. Apparatus comprising means for generatmg binary

first category.

- '31gnals including a plurality of individually Operable mem-

keys of said second keyboard for cennectmg an energiza-

 tion source to each one of the second series of matrix

- of said second keyboard, each matrix element of said -
. first series bemg associated with each matrix element of

‘said second series in a: salactad one of two different man-

. said first and second switching means of a combination of

25
 mers, and indicating means. connected to said matrix ele- .
ments for drstmgmshmg between snnulﬁaneoas enarglza-' __
tion by said first and second switching means of a com—.f-._ﬁ
bination of said elements associated with each other in
‘the first of said manners and s1multaneous enérgization by

| 20
. elements exclusively, the element so connected corre-
sponding uniquely to the combination of operated keys -

bers, a matrix having two series of elements, first. switch-

.mg means operated by said binary members for connect-
‘ing an energization source to each one of the first series .
 of said ‘elements exclusively, the element so connected

- corresponding uniquely to the combination of operated

* binary members, second switching means operable by said
_, bmary mambers for connectmg an energization source to

" each one of the second series of said elements exclusive- .
"1y, the element so connected correspondmg uniquely to

" the combination of Operatad binary members; each ma-
trix element of said first series being associated with each
matrix-element of said second series in a selected one of

 two different manners, the number of combinations of

- said’ elements associated with each other in the second -

| 1atrix elements
- being so chosen that for each combrnatmn in which said
elements are associated with each other in said first man-

~ner, there is an assomrateﬂd group of 'combmatrons of .
. matrix elements in ‘which said elements are. -associated
- with cach other in said second manner, ‘said associated -

group. mc;ludmg every ‘combination of matrix elements

~that corresponds to a combination of operated keys dif-

fering only in respect of a single key from the combina-

| ~ tion of aparated keys mrreapondmg to the last-men-
- tioned matrix element combination the e]ements of which.

‘are associated with each other in the said first manner.
5. Appanatus according to claim 4 including means

- ing 1
o 'socrlated with each oﬂher in the sacond said manner.

- said first manner are divided into two categories, said
indicating means including discriminating means for dis- -
tinguishing between simultaneous energization by said first -
~ and second switching means of a combination of said ele-

“ments of the first such aategory and energization by said

_first and second switching means of a combination of

-~ -said elements of the second such category, said apparatus |
o further 111c1udm g means assocrated Fmth sa1d pnntmg

b
b

45
'connectmg said indicating means to said printing means
~ for preventing operation of - said printing means ‘upon

~ simultaneous energization by said first and second switch-
eans of a combination of said matrix elements as— -

matrix elements associated with each other in the first -

~ said manner being small in relation to the number of
scombmatraas of matrix elements associated with each

35
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other in the second said manner, and indicating means con-
nected to said matrix elements for distinguishing between

~energization by said first and second switching means of |
a combination of sald elements associated with each other

in the first of said manners and energization by said first

‘and second switching means of a combination of- -said

 elements associated W1th each othar in the second of

- sald manners..

9. Apparatus accprdmg to claim 8§, mcludmg prmtmg

‘means for printing a code pattern on each of a plurality =~
of articles, means connecting said printing means to said =
“signal generating means to cause the - code pattern so

printed to correspond umiquely to the combination of
operated binary members, and means for preventing op-

50 eration of said printing means upon energization by said

‘6. Apparatus as claimed in claim 4, wherein the CDIIlbl- |
_ nations of matrix elements associated with each other in

first and second switching means of a combmation of said.

-matrix elements assocrated w1th each other in the second -.

| _sal.d manner

60
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