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SUBJECT: Paper Tope Input 

BY: 0.  H. Swift 

The nwerouo special charactera which are desired for program-
rraing the Stretch machine pteaent a problem of input, The pwched card 
keyboard is not extenah enough. 

One suggestion, or an aid to ra solution of the problem, ir the ursc 
of the IBM electric typewriter, both uppur and lower cares0 Easantially,
auch Q rmchsrme would double the uaabls character wt now avrihble for the 
afandaxd punched card input. 

Unfot.tulatcly, the etandard Hollerith code will not permit such 
an increase in the symbol table. IFwthc,ranore, it would be convenient to 
employ an eight channel c o b  in which a &mum of seven bits are present 
pea chnroctar, the same code employed by the inquiry station typewriter 
f t  ir  poseibh to t e d r a  the 024 card punch to accept typemiter ~ m p d e s eto 
punch the desired code into cards; however, the metal parte of the 024 are 
not made to punch more than f o u  holer at a timar without bending (expenrive 
to adjust) and, thus, sac& character punched would require two complete 
machine cyclwa, making the 024 too slow to b9 practical with normal type*
writer spebede. 

The oimplicity, arpsed, and coat of punched paper t&pe e~uipmamt 
miat provide ua with an answer to the iiiffic\lltioi. n i r  IXUXAO w i l l  ~ r e u a s  
this question. 

The following device has bebn rugge,stsd a8 one means of paper 
tape input: An electric typewriter (porrtbly that of on inquiry station) sends 
impulacas to  BL paper tape punch which punchse as rapidly ao symbolr can be 
etroked. Al l  lower and upper cam slymbole will have individual coder am well  
as backspace, space, carriage return, line feed, tabulation, black, red, tlae 
same ar those employed by the inquiry station. The tope be aupplisd to 
the punch by a reel of unpunched taps. The punched tape wil l  continua unbroken 
to a tape reader via a alack bin into which the tap0 may fall. Thfa attQvrrepunc2x-
ing an entire record of information before reading bgins, andrfter .puaclaing 
has ceaaed, raading art faster rates than typewriter rtroking. The paper tope 
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i e  wound onto a r e d  aftex it paerses through the reader, and Will probably 
never be ured again, although it can be if necerasrrry. The reader impulree 
an adapter (posaibly that of an inquiry etation) which, in turn, proparly de-
livcsrr the mrarsagle to the computer mtrmory via the exchange. Sea f i g v s  
below: 

There will probably bra ocoarion whbn i t  La derived to type rrhort 
mrsrcegsrr from the computir rather than uee the line printer bscaurs of 
the extended symbol table wed. This can be handled by driving the pwch 
by the adapter at speada faetsr than the electric typewitex caa stroke; and, 
then, a k ~ r ~ a r d 8 ,  type-having the reader drive tha typatmitaa at &ll~tun 
writer sgeedsa. See figure below: 
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Rspttr tape hpoo not been popular for earlier eamputcsrrs becruee 
of certain gr~blexonawhich WWI, net mhared by the punched card method of 
t / O .  The poorible problemti of punched papar' ?ape,um w e  as followar 

1. 	 Ease of mrtirzg data. 
2. 	 Ease of collating &fa. 
3, 	 Tapas longer than practical fax the alack bin 

between the punch and reader. 
4. 	 Eaae of ermr correction. 

Concerning 1 and 2, numerical data wi l l  involve no special symbols 
and hence m y  be gunchard inta IBM carde, aoxted, coUatd, md fed to corn* 
putax 92a standard aard reader or magnetic tape. Xntrupr&Wm to #uahfns 
language can be, easily handled lay programming. Input via paper tape will be 
largely newly written programs which neod no sortjag or collatina. H~RcQ) ,
it be murual to face 1and 2 as problenae. 
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Wen the papar tape becomes too long to be practical for the sluck 
bin, cam 3, the tape may bta wcrund,dfrectly onto a spacial reel from the punch 
letation, The erpatciat real ha8  one removable ride. Shim allows the paper taps 
to ba fed to  the punch from the center of the roll with no rsuhding required, 

Errar correction ir not obvicpudy easy, so #om@ Uscurrion of 4 is 
neCI 8saxy. 

There are several typee of ermrs which cun occur: 

R .  Typographical error - ommiasion of characttar.. 
I 

b. Entry of aymbol6 withe* definition. 

c. Ommiudon of inrtructionr. 

e. Error in program realeonfag, 

The proktems created by error type e are many bat rhould seldom 
create IS problem worm for paper tape input th& for cards. 

Errors of type c mil d tire 4s to handle by sither directly typing 
at t h ~inqwLry station or p&chiG paper tape, whichever crgplSer better. If 

'the corrections &re entered in macMtas Iraaguage, the punched card reader can 
be umd. 

That only real problsmr of error correction which ate geuerally 
m x a  difficult for punched paper tap&than for cards are thora of types a and b, 
More arpecifically, in order to make paper t&peIL practical form of in& t h s s  
muat be ways of overcorning the kuscillcrp of not baing able to F ~ I I ~ O V ~errcws 
from s piece of tape without cuttin$ and pmtixqg, So, to reduce t&e trouble, 
aJJ programs read by the computer Whiah axe to be arrembhd or compiled 
will enter mewry in blacks of several instruction6 at a time. In thir way, 
corrections can be made by the computer a@arfg~nalledby coding Prom the tape 
before areeembling or compiling begins fop each block. For ttxamplr, if the 
typlot operating the paper tape punch notices that slhe has made an error in 

I r n t  atbe liner she fo  writing, she m y  r i e l  the computer with a spbl,, && a8 
kackapece, that an error boo h e n  made. Then, sithey by baclcipaciag and 
using the erase key to correct the d r t a k e ,  or by returning the carriage and 
typing a.new line, the error can be completely wiped out in memory. xf afi 
error i s  found on a line above, the typist can, when the block is Unirhod, 
signal the computer wlaCch ldne is in error (again by symbol and code number 
on tape immediately following the block), and retype the line. U the block6 
rare of a rearsonable length each, no major problem w i l l  be created. 
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The computer i t d f  will find errora which were not caught by the 
typiprt or by the programnasrr. Each of these errom w i l l  be indicated at an 
inquiry station. Them errors can be corrected by can iaalditiod pam of 
paper tape. 

It ahould be noted that some inatallations w i l l  place euch a require-
ment on its inquiry atatione that none can be afforded to punched paper tape 
1 / 0  use. f;n these carie8, an adapter which is independent of any inquiry 
station msly be used with ita own exchange channel to operate a reader and 
punch. Heza, again, more rsaderar,than one can be employed when conti-
nwus input is desriradpar channel, 

Runching or rea$ing paper tape off-line at remote locortione might
be deairable at mome installationpr. Far this radon, the manufacture 6f IL 
suitable typewriter pwch-reader for  eight chnncal paper tape ia under ccm-
midasation. All 88 of the keyboard aymbols and the applicable typewriter 
functionri will be included in the code repertoire, Furthermore, it might 
be the,customer’s wish to crater punched paper tape which ha# been written 
by a teletype device or by some cormpatitortar machine such as Flexowiter. 
This ean be done easily through the propcreed on-line paperr tape punch-
reader and programming. Since the Flexowriter Can d a o  type from properly 
eoQd paper tape, such a device might be common Sol:use off-line. 

Below is a sketch obowing a porrsible aff-line paper tape installation 
and oerociated on*line aquipxnent. 
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