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A. IDtroductiolll 

With the approaehinc advent at autc.atic codias achemea to be uaed on 

hip llpeed COIIIJNtiDC -chine a, nch as those in the IBM 700 series. one ia 

t.preaeed Vith tbe arti~icial aDd unnatural notations forced upon such other­

viae sophisticated OJ'8te• b7 the use of initial card input using the Hollerith 

code •. Aayoae who baa read the description of Fortran vill doubtleaa agree 

tllat a 110re pnerali&ed ~~et of letter• and characters voW.d not only reduce 

t.be ..,_t ot vritiDS (&Dd errors) Deeded to describe the problem but also 

-a tM readiD& aDd interpreting ot ''J'ortran equations" IIIUch simpler and 

mre Datura!. 'ftle purpose at this paper is to describe a .ore generalized 

card pachiDg •chiDe which the author ~eels vould take a large step in 

-.kiDC wch vork aore natural without introducing a.rr.t really nev concepts. 

:rt ahoald be ·stated that this device is not aiaJed at sisplit'yi!J6 any 

particular autc.1tic cod1Dg ayetea. It voul.d be uae~ in any system requiri!J6 

tbe 1Ditial iaput to be -.de rta cards vith 12 rove such as the staDclard. IBM 

card. 

ID brief, the key punch consbta of a keybOard (standard nuaber of keys) 

CODDected to a punch and an electric typewriter so that if a character ie 

atruct it 18 both puDched in a single card colUIIIIl aDd typed on a sheet of 

paper. A oae-to-one correspondence between cards aDd lines of typing is 

aa~. ODe feature ot the syatea 18 that each at the 108 distinct character• 

aa;r be in aUbscript position, superscript position or .ain line (normal) posi­

tion. Since auch cards coul.d not be easily interpreted on the top ot the 

card, nor priDted. by exiatin« tabulators, it is felt that the typing on a 

abeet ot paper ot the int01'111&tion that vas punched is a very desirable 

aapect at the proposal. Tbe typewritten. listing vould be valuable for at 

leut tvo reasons: (1.) eaue in the detection of errors, both ke7 punching 
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tbe problea at a later date. l't ie f'elt by tbe vriter that, hariJIC llV.IIbered 

!pt1ou botb in 'the propoae4 problem aDd 1D the liettns of the code pro­

claca4 b)' the calculator, that auff'1c1eut cme-to-cme correepoDClenee ie 

prortcled for 4elmgiq &rJIJ./or other purpoeeu. 

!be particular charae'teru wsecl 1a this deecriptiOD could easily be 

~ 'b7 cba.D@iDg the type bars. AlGO vi th a larger keyboard mcma 

cbarac:tera could be iDCorpcrat.ed as tbe puDch cocle could also be easily 

B. Detailed DescriptiOD 

1. lrezboard. 

A teutati ve la)'Ollt or the keyboard IIB.Y be f'O\md on the f'olloviug page. 

It Vi.ll be ilmediately observed that each character key "contains" three 

characters - an upper charscter, a lover character and a middle character. 

'!'be person doiq the key punching makes the choice by depressios tbe "UPPER" 

key, the "LOti.ER" key, or neither key, respectively, during the strikiug or. 

the character key. 'fbis is the same technique that a typist vou.ld employ 

vhile t:n>inB a capital letter on existing t)'pevriters. 

Since each character can also be used as a superscript, a sUbscript, or 

"l!aiD-liDe" character, a pair of keys labeled "SUP" aDd "SUB" will be fCNDd 

em the keJboa.rd. 'l!leir une iSJ analogoue to the use of the "UPPER" aDd "LOWER" 

Jmys described in the previous paragraph. Jl'or eX8J11Ple ~ if' .cme wanted to puDch 

"1'" as &D expoDeDt, ODe would· depress the "UPPER" aJ!d "SUP" keys SDd theD 

strike the "T-t-'i" key. Do eore than 3 keys need eYer be depreeeecl to puDch 

aD7 character in any positiOD. 
/ 

It voalcl probably be more cOIJ"fenient, frca a key punehiog standpoint, if 

the f'our kel'&, "~", '"LOWER", "SUB", "SUP" were aloo available on the lover 
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left side ot the keyboard. 

Several lte;ve for the lllallipulating of cards are nee4e4. 'Die JiOst basic 

te;ra Nell to be the follOYiDg: 

(a. ) SPACE ke7: Sule as on exiatiag mchi:ae . !he card is shifted ODe 

colua:a &Dd the typewriter leaveo one space. 

(b.) PBID (or IJEC1') key: Pass the current card into the stacker and 

poeition a bl.allk .card for plmching. The typewriter executes .a 

carriase retur:a a:Dd. rolla the platen for a new line. 

(c.) DUP (Duplicate) key: Duri:ag the depresaion of this key a pUDched 

card (or portion thereof) i& duplicated on. another card. The 

duplication process ia to cease upon the release of the "DUP" key. 

Duriag the duplication process, the duplicated information would be 

t1J)evr1tten. Thia key would also allow the key punch to be uaed as 

an interpreter, if Deeded, &ince typing ia produced. 

(d. ) Card Pod tioning Device: It vO\ll.d be very desirable to have a akip 

bar (as on tbe 036 key punch) or card control drum (as on the 026 

key punch) to initially poeition the card and possibly perforu other 

siDilar card actions. It would also be desirable to have the type­

writer carriaee .ake the corresponding motions. 

2. Pwlch1DI Code 

!be puDching code described herein requires a maximum ot just foar holee 

in uy colUIIID, i.e., to represent any character in any position. !be puuching 

ache• splits the 12 colUII:Ds into three zones: Zozae 1 consiatiug of rova 9 

t!1rou8h 2, Zooe 2 cona1stinc ot rove 1 aDd 0, and Zone 3 coneisting of rove 

11 aDd 12. 'fbe f'uDctioD of each zone is as follows: 
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Zoae 1: !hi• zcme i• puDCbed accordi!J8 to vllicb character key is clepressed. 

For exaaple, DOte on pap 5 that A, a, aDd a all have the same 

puaebi.._ iD Zoae 1. AD exeepticm to this will be described later. 

Zoae 2: !his aoae i• pmacbecl accord11J8 to vbicb of the three characters 

oa a giveD cb&racter key is cboeen by the depressins ot either 

the "LLWER" or "OPPER" lr:eya dur11J8 the strikiq ot the character 

key. The "'LC7aR" key INPPlies a pu.neh 1-n the 1 rav aM. the "UPPkri" 

key supplies a punch in the 0 rov. OD page 5, Clas• 01 (p1mch 

in 0 rov, DO pmach in 1 rov) correuponds to the "UPPER" key aD4 

siailarly 'for Class 10 aDd the "LOWER" key. 

Zoae 3: !hie zcme is punched accord11J8 to vbether the character ( co.plete~ 

de-tiDed by zoues 1 aad 2) is a superscript, sUbscript, or .ain-

liDe character. 1'be "SUP" key npplies a punch in the 12 rov and 

the "SUB" key supplies a paach in the 11 rov. 

Ill the exaap1e be1ov, using .just cme character key, the a•terisk ( *) is 

uaed as a 'Wt.iD-1ine" ref.ereDCe poiut and is not punched em tbe card. 

Ill *A&4 

* Aa.tt .,Aa.ll Ill 

IIIID8BBIDDUDIIDDBDDID1fDUDIDIOODIDDIODD8UIDDDDOOOD~GauDOOuuOOODOUbU01100000uOOub 
e I I J 4 ~ I I I I 111 n Q D 14 15 11 11 11 !Ill 11 nn lUHill llltll J1 J1JJJtlS JIJIJI JltO tiUUt4t$t14lt0tO 5I ~I SHJ~ ~HI !I S1 ~Uiil U 6l64515U151ll II 11 llllltl5 "11 'I 1911' 

~ lllllllllllltlttlll I I 111111 I I I II I I 11111111 II II 11 1 I Ill I Ill I 1 I I I I I I I I I I I Ill 111 I I I I 
lE • 
- l2222222lll222lll222lll2222222222222222212227222222222222222l222222222222i222222 

333333tllll333lll333lll333333333333333333333333333333333333333313333333333333333 

•4444444444444444444444&44444444444444444444444444444444444414114···444444444•44 

5 55 5 5 5 5 5 5 5 5 5 U 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 B 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 ~ ~ ~ ~ 5 5 5 5 5 5 5 5 

11151&&6&1&&&616&6&66&&66&16&116&616&86161&666&&1&11&&16&&&666&66666666666666666 

11111111111111111111111111111111"711111111111111111111111111111111111111111111111 

'I II Ill I a II I B 8 8 II a II II I II a Ill a a I II a I I a IIIII a I a I a I I a II 8 1111111 8 I 8 I 8 8 8 a I a 8 8 8 A a I 8 8 8 8 8 

! !9 U I 9! 9 U1 9 9 9 U U 9 9 9 9 I 9 9 9 9 9 9 9 9 9 9 9 9 9 99 9 9 9 9 9 9 9 9 9 9 9 99 8 9 9 9 9 9 9 99 9 o 9 9 9 9:1 9 9 9 9 9 9 9 9 9 9 9! 
' 1 • s I 1 I I 11 n '2 13 MIS • n 11111111 111llt:r511llltltll J1 UlllA 15JillJIJ14ttlt1Utu~•••,.U151 ~· SHJ~~BB' SH5<{1 ,. 'l•Jb<OS~"" "'" ~" •1•3" •s '& n •a >9M 
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It voal4 seem to be cleairable to keep tbe punch code tor the digits 

0,1, •• • 1 9 the DUie aa 1D the &.lllrcrlLh cude. '!his vCRil.d perBit tile iJJter­

preb.tiOD 'by exietirt« illterpreters or card 1dentif1eat10D mabera allid would 

alJio pel"llit tbe paach~ or 4ec1Jal. data cards on existiD« ke7 pancbee if'· 

cleaire4. ibis aill baa been realized in this proposal and bas been accomplisbe4 

1D a atra:!.&btt'orvarcl ~~aDDer for &11 digits except 0 aDd 1. !be camplicatioa 

1D chle· to the UH or the 0 and" 1 ron to defioe Zone 2 Mel the eolutiOB ODly 
·' . 

ea~plieatea tbe ll&lftlt'aeture 8Dil BOt the use at the key punch. '!'be problea 

1a aellt10Ded here on.l.y becaue it 1e the exception aentioned dur11J8 the 
' 

c1eacr1pt10D or ZoDe 1. OAly tbe tvo character keys, (0+ aDd )1- are ldfected. 

!tie operat1011 or the (0+ key ia as ·rollova {oaitt1Dg any ~~~~entlcm of auper-

aeripte 8Dtl nboeripte since the Zone 3 conventions are UDal'fecU:d and applicable) : 

U tile character key (0+ ia struck {but DOt "LLWER" or "UPPkR") a s1JI8le 

paDCh ill the aero raw OCC11l"s. 

It tbe cbaracter key (0+ 1a struck duriJt« the depreaaion of "UPPER", 

pwte:hea in the zero rcN, 9 rov aDd 7 rov v1ll occur aa iDClicated on 

11De 1 011 pap 5. 

'tt the character key (0+ 1D struck dviq the depression at "LOWER", 

paacbea 1D the 1 row, 9 rov aDd 7 rott· Vill occur. 

IIO!'R: !be perscm doiag the "te7 punchiq ueea the .,._ technique tts vtth 

other . characters. 

'!be paaehiJtC teclm1que for the )1- character key is SD&lOgou - aee line 

11 oa pace 5. 

IB Appel!di:l:: A rill .be found the punched representation or each cb&racte1· 

u it voalcl be paDChect 1a " .. iD·liDe" posit_ioa. '!'be addition of a 12 or 11 

paach voald mate the same character iuto a superecript or sUbscript, respectively. 
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3. OperatiOD&l Aspects 

The operatioa ot this device ha8 easeDtial.l.7 been explaiued in the 

toreaotDs pa.I'Sgrapha. A few obeervatioas, hoftYer, might be in order at 

thia tme. 

'ftle ~ or puDChiDg voald probably be 8li.Pt~ Slover than CaD be 

obtaiDeCl at pnaent. lbM..er 1 the IRIIIber ot characters that are Deeded to 

c!eocribe a cc:w.plete problea 1D aa alltcaltic cocl1J18 system 81lCh u FortraD 

are tl"'eRDClous~ fever so that a Det pin 1D PliDchi.Ds speed should be 

obtaiDable. 

AD atteqrt vas II!Bde 1D the design at the mJboard to keep Greek letters 

in one area, operations iD an area, aDd sill1larly 'tor puDctuatiorJ, ccapa.riaa 

aJabol•, aDd f'ullctioaal s,.bol111 < r , E ,1T , ...; , , , ", • > . 

·!be a4aptatioa ot thia tJl)e ot pmchinc to an au'tallltic cocliag &)'Stem 

already uing tbe Hollerith code shoul4 DOt be dif'ficult aa ODl.7 the card 

1.-p 1DterpretiJ18 portiOB is aff'eeted 8.D4 DOt the "cocliag" or "eOIIPiling" 

areas. 

l'ey panchiDC errors should be relatiftly fev cl1le to tbe relative~ nall. 

UICJIQDt or puDchiJ18 Deeded to describe a probl.ea. I:t Deeded, a card verifier 

coald be b1lilt to verif7 card.a iD IIUCh the aaae way that cards are precaently 

beir.as verified. JIOMeYer 1 there is a teelins Y10J18 local experiencecl ke7 

puac:hera that vinal. -.eriticatioa ot card• is sa.tilles faster. '!be author 

feels that it is conceiT&ble tbat a caret'al. readiag of the typed page•, pro-

411ced durins the key pu~~chiDC, ld.ght be a sufficient verit'icatioa. 

C • !!xa!ples . 

A conventioa for vriti.D8 expODents iDYOlTiD« 110re thu one level l!dght 

be to ue the uteri all ( •) in l!lleh tbe .._ vay that P'ortran uses u ~ 
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t 
!be upresaiaa, • , woU4 be pmebe4 &Dill typed e:mctly that ~Y 1Datetut o~ 

t 2 2 · P'ortr&D'e IIDllerith - exxt. Ji>we"Mr, e vaa14 be e.t 1Detea4 of exx(Ux2). 

A spee1al nbecript eOJmtDtioa voald be Deeded cml.y for nbacripte of 

IIOI'e tbaa c.e leftl. tile expreca1oaa a1 aDd. a1 ,J woald be t7J)ed an4 panchecl 

aBet~ that vrq .. 1D8tea4 or a(i) aad a(1,J). Portr&D's cODVentiOD aight 

be 1laecl ~or a1.1 Uld. thea 'be a1(.1) 1Mtee4 or a(i(J)). 

Sall!llatiODa (or prc4ac:ts) eauld look !!ltCh DOre rmthe:atical. ~ 

~ ro: 

elrp'eNiOD, a1 • L 'b1Je.1' coulc1 be written aa: a1 .. L b 1 , 3xcJ 1Dstead 
Jaal Ja;l 

at: a(1) • SW{J,l,20,b(i,J)xe(j)). !be rmaber at characters baa also been 

re4uce4 f'rca. 28 to 17. '!he possible removal ot the colon ( : ) would reduce 

tbo Dlllllber to 16 . 

D. Jti.Du:tactlariq Coasiclerationa. 

1. Pmlch 

2. 

AD RPQ rnabaitted earlier for jut a punch (without the typewriter) 

was co:niclere4 by Iml soae tiae ago. A quite reasonable price vas 

quote4. 'file present proposal requirea a slightly different punch 

s1111pler iD that DO DD:re than ~ punched holes are required in any 

eol?DID (instead of 5 previou.ely), aDd more cCIIIPiicated nov \D ·that 

a special eaee exists tor tbe (0+ &Dd )1- keys as· described earlier. 

It would seea that no real 4evelopaeut difficulties exist as fa~ as 

the puaeh ie ecmeerDICl. 

A et&Dd.anl aiu 'kaJ'boa.rd has been as8lllled throughout this dis-

C'\UJUiOD. · AD ad41ticmal. tom- keys 1D the lover left corner of the 

keJboarci voul.cl be desirable, but voW.d ODl.7 add 1110re convenience fox:· 

tbe person ua1J18 tbe key :pmch. 



:.cyj)nritera vith three cbAn.ctere per aut7 have previoual)" been 

ba.Ut. !!ae probl.ea ot ~aipi.Jt« an eleetric tJP"~"iter Yith t!1J:ee 

character• per ke7 •7 ~ ODe or the tvo .. in 41ffical.tiea toreeeen 

'b7 the avthor in tbe developaeat or tbe vbole . 4ertce. 

!be other -.in ditt1cult7 aeeu to be the •roll1118" ot the platen 

(tor superscript ~ nbacript pr1Dt1118) b7 tbe 4epreaa1J18 or a lre7 

OD tbe ke~. Poeaibl)" tbe additioa of tvo &441ticmal rachet and 

pawl •cbaDi ... voul..4 go a lOU« va7 in aolviJ18 t.h:ls problea. 

It voal4 aee• tbat the teaturea described 1D tbe tvo prertou paragraphs 

voul.d be applic:Ul.e to orcl1DD.r7 tJ)eVriten &Del would :tiad a read7 aarket 

vbenmtr acieatitic tJPiDS ia per:tOI"'RCl. J!JeDce, if' tbe developaeut cotrte are 

Yer'7 h1ah tblq ll1ght be ~84 ontr aeTeral pro411Cta. 

3· Panch-Ynevriter CalbiDatioa 

'!be iclea at paneb.-t)PoW't"iter ccabi.Daticua ia DOt at all De¥. aa4 aeveral. 

ua~~plea alrefl47 exiat. rt voal.d aeea tbat i:t the tvo uni ta exiut aeparatel)" 

tbat tbe probte. or t7Ut8 tbrm together voal.4 at woret be a aaraouat.able ODe • 
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