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SUMMARr 

An evaluation t e s t  was conducted t o  compare a modified Synchro- 
Tage typewriter, a Flexowriter  Programatic  typewriter and a Model No. 19 
Teletypewriter  with  tape  perforator  for  use as flight-plan  mput  devices  to 
the LNIVAC Fi le  Computer.  The t e s t s  were based on the use of a flxed-length- 
f i e ld  format for each item of a fllght  plan,  with  the requirement tha t  padding 
characters be  used t o  flll out a f le ld  If the  information  characters were of 
msufficlent  length  to complete the  f ield.  

t o  compare a modlfied  Synchro-Tape m e w r i t e r   n t h  a full program tape, a 
Faexorniter  Pmgramatic  tgpmriter, and a Model No. 19 Teletypewrlter m t h  
tape  perforator. Phase If was conducted t o  compare a modified Synchm-Tape 
typewrlter  with a full program tape and. vfth an  end-of-message tape, a 
Flexowriter  Programatic  typewriter, and a Model No. 19 Teletypemter wlth 
tape  perforator. 

This evaluation was conducted i n  two phases.  Phase I was conducted 

Fifteen  operators  processed 4,080 flight plans  IT^ 390 t e s t  mas. 
Fllght  plans used in t he   t e s t s  were representative of actual t r a f f i c   i n   t h e  
Indianapolis A i r  Route Tpafflc  Control  Center  control area. AU three ma- 
chines axe capable  of meeting the  operational requirements,  but for over-all 
performance, the modifled Synchro-Tape typewriter was  consldered  best for  the 
purpose stated. 

During the initial operation,  the  fllght-plan  input t o   t h e  UNIVAC 
Fl le  Computers i n  A i r  Route ‘haffic  Control (ARTC) Centers  will make use of 
punched tapes which will be  converted t o  punched cards for inser t los  hto the  

by a high-speed paper  tape  input system whch will provlde  for  on-line  entry, 
computer read-in equupment. A t  a later  date,  the  card  input  will  be  replaced 

ble  typewrlter equipments for  producmg punched tape which  would be  usable for 
of data t o  the computer. This eveluation was  made t o  compare severel   avala-  

on-line or card-input  operation  of  the computer  system. Later,  other  machues 
also will be evaluated as they become avculable for testing. 

The present UPmrAG Fi le  Computer programs for ATC data processing 
reqmre all items of flight-plaz  data t o  be entered i n   f l e l d s  of a speclfic 
length. For example, airerafi  %dentifleation  consist% of a varying n&er 
of alphabetical and numerical  chazaeters must be  not only i n   t he  proper se- 
quence i n   t h e  message, but m t  oce,ipy certain columns  on an input  card, or 
be  entered i n  certain word locataons. If the aircraft identity i s  not long 
enough t o  f i l l  the spaces  provided, paddfng characters must be inserted t o  
fill out  the  field. This reqkArement places an exactlng demand for  accwacy 
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upon the  operator who also is expected t o  produce this  tape at a reasonable 
r a t e  of speed. In  the  evaluation, every effor t  was made t o  take advantage 
of the fall capabilitfes of the  dffferent machines to   fUf!Ll l the   bas ic  
input  requirements  while provldfng optfmm conditions  for  the  operator 
during the   t es t  program, 

E Q U " m  

Flexowriter Programatfc typewriter, and the Teletype Corp. W e 1  No. 19 
The Remlngton R a n d  Coo Synchro-Tape typewriter, the  Friden Co. 

Teletypemfter w3th tape  perforator were avaxlable for these  tests.  All 
three maehlnes provide a typewritten  record on a sheet of paper as the 
flight-plan  data  are typed,  sfmultsneovsly producing teletype  tape for 
computer input 

l e t t e r  shift keys that  are repaired for  changing from alphabetical  to nu- 
The Flexowriter and Teletypemiter  keybods  include  figure and 

merieal  characters and vice  versaa The Synchro-Tape tpewr i t e r  has a four- 
bank  keyboard and does not requ2re ase of shift keys when m x i n g  alphabetical 
end nmerleal  characters. 

The  Synnaehro-Tape and the  Plexowlter machines u t i l i ze  a program 

when the  operator  depresses an appropriate key. The Synchro-Tape  machine 
ecntrol  tape  that  automatically completes all of the end-of-message coding 

a l s o  was modified locally t o  perreat a N l  propam tape  operation so that  
It vacild h s e &  all padding characters requBEred t o  complete a f i e ld  auto- 
m a t i c d l r  and provlde  spacing to   t he  start of the next f ield upon depres- 
sfon of the regular space bar. 335s methd of operation  required a full 
program control  tape for the cQmplete input format that  stepped  along with 

e d d  not be modfffed in the  ffeld to operate xn tius same manner. 
every  earpiage mvement as  the  operator t;vped, The Flexowrlter machine 

FQRMAT cornoh, 
To secure and mafnt.ah t h e   a l l w e n t  of Input flight data d t h  a 

fixed-fieXl f o m t  and to assist  the  operator in mamtdnfng accuracy, 
several methods  were investfgated f08p the  dffferent machines. These 
included. 

aceording to the  fixed-Input f o m t  so t4at  the  operator could type the 

by eonforming to the paper fcm as a @de. ThLs method required  sprocket- 
appropriate  flight  data and requ2red charaeter pads in   the desiguated f ie lds  

fed  gager to  obtain format alignment nth the  typewriter  platen  rotation 
and carriage  position. It proved t o  be  Yansatisfactor-y for  various  reasons, 
but pramarzly because the  operator could not  see the  printed form on the 
cPerreEt lfne where  he was typing, due to  the  typemiter ribbon and key 
guide. A different  printed format vas r e p i r e d  fox  successive l ines of 

ra in tam even with the sprocket  feed. 
data. The alignment of the paper stock was very c r t t i c d  and diff icul t  t o  

1. Use of a paper stock w%th printed boxes or colrmms man& 
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indicate  carriage posl%.ion i n  relatmn t o  a format guide. This idea was ais- 
carded  because the  operator would have to  correlate  the  original  flight-plaa 
data n t h  the record copy belng  p?lnted by the  typemiter and the  indicator 
light panel  whde typmg, and It, dLd not appear practicable t o  assoclate  these 
data h s-afflclently close p h y s ~ a l .  relatfonslup  to be worthwhle. 

2. Use of an electrically  llghted  panel above the machines tha t  would 

3. Use of l i n e - d e d  tape stock that  would conform t o  the f ie lds  of the 
mnput format and whach could be cheeked nsepally by the  operator as the  tape 
was bemg punched. This method  was discarded  since it would require an 

tape m t h  respect  to  the proper f o m t  fields.  Also, the punched tape is not 
experlenced operator who could read teletype  tape  readlly t o  check the punched 

readlly  accessible for  reabing when the  operator i s  typing. 

4, Use of a format W d e   t h a t  could be attached t o  the machines for  
convenient visual  reference. This approach seereed the  slmplest and offered 
the most feasible ald t o  Lhe apexator. After some pre1imlna-y  experiments 
wEth various  eonfiguat,%xs of the  fixed format required for  the UKWAC Pi le  
Computers, a tm- l ine  format &-bade was evolved and %sed i n  the  tes ts .  The 

other than the  route of fllghr,. The second l ine  and any succeeding l lnes 
f i r s t  lane eontamed the a r l e l ~ e s s a ,  the h n d  of message, and flight-plan  data 

eontamed mute infosmatfon omly. A code  group was required at the end  of the 
second lane f6r end-of-measage or t o  mdicate a two-card operatlon when a long 
flight-plan  route reqmxed more than one input card. The end-of-message coding 
was inserted au tomt lml ly  by the Spxhro-Tape and the  Flexovriter machines 
by the end-of-messqe pragmm con+,ml tape. The format @de and a typical 
f 3 i & t  plan are shown helm. Periods were used as paddmg characters. 

ADR z Z Q m s  E m  FZX .am AET rn SED 

11- s_--- --- ---_.- _ - _  ----- -ig ---__ --- __--- f Lms 

CHd P AF12345 2ONW U F  EO800 ‘240 T33. 390 
FM ATBW FIX HRWY Fix m!+T FIX AIRWY FIX 
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TEST ~ O N I I ~ ~ I O I i S  

x. The Synchro-Tape tvpewfzer shown i n  Fig. 1 was tested  in two  modes 

message  program ~ o n t ~ o l  tape. 
of operatlono (1) n t h  a fun pmgrm control  tape, and (2) m t h  an end-of- 

(11 When using a PsJL program control  tape,  the  operator typed the  flrght- 
plan data  mthout  regmd ta length of frelds and merely depressed the space 
bar whenever he had completed an item. The machine automatically completed 
any required  pdding an the par+Ae.a;lar f ie ld  and spaced t o  the next f ie ld .  
Thls assured  correct field leng%h and spacing m the  input message unless  the 

bar, or unless he depressed the q s e  bar -le st111 typing alpha-numeric 
operator typed addltlonal characters emcmeously before  depressing  the space 

t e r s  or paddang LII the  flight-plan  tape and would make the  data unacceptable 
characters. These l a t t e r  two opera%cr  aetions w d d  cause  erroneous  charm- 

t o  the computer 
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(2) With an end-of-message  program control  tape,  the  operator was 
required t o  type  the f l ight-plan data and lnsert  proper padding by  memory 

key t o  complete the  fllght-plan  tape. 
or by v isua l  check  of a format guide. He then  depressed the end-of-meseage 

11. The  Model No. 19 Teletypewrlter, shown i n  Fig. 2 with tape 
perforator, was equipped wLth a statlonary format guide  attached to   the 
paper  holders a t   the  ends of the  platen. A position  pointer was mounted 
over the key guide on the  carriage. This provided the  operator with a 
dlrect  mdication of carriage  position  relative t o  the format  &de. 

I11 m The Flexorniter Programatic machine shown in Fig. 3 used an  end- 
of-message  program control  tape  in  the same  manner as  the Synchro-Tape i n  
mode (2), above, and the  operatcr reqmrements were identical. I n  Flgs. 2 

rated  tape 1 s  the  output  tape from the machine containing  the  flight-plm 
and 3, the  black  perforated  tape is the program tape and the whlte  perfo- 

data. 

each machine.  These f l ight  plms were based upon a recent peak-* survey 
Forty sample fllght plans were used for  testing  the  operators on 

of t r a f f i c  I n  the  Indianapolis ARE Center control  area, and were repre- 

craft, speed, altitude,  route, and destination. In  one tes t ,   the  40 f l igh t  
sentative of actual t r a f f i c  according to   c lass  of operator,  type of air- 

plans were copled by the  operators vlsually from sheets of paper, and i n  
auo~her   t e s t  they were copied as recelved  verbally over an interphone head- 
set .  All operators completed a t G t a l  of 80 flight  plans with each of the 
three eqwpments 

The testing program w a s  conducted in two phases. In the   f i r s t  
phase, a t o t a l  o f  nine  personnel were used, consisting of three  experi- 

typewriter  operators  (Center assistant controllers), and three  operators 
enced teletype  operators (CAA c o m i c a t o r s  j , three experienced I B M  826 

with  general  experience on var~ous keyboards and machines. There were 
women employees  of called "ACE" (automat~c  cornmication equipment) 
operators,  Operators were instmcted  to  attempt to  obtam a perfect  tape 

plete  f l lgh t  plan over (restarb).  Corrections to  the  tape by bmkspacing 
copy of the flight plans, and If m error was detected, t o  st& the com- 

were not made since most of the  operators were not able t o  read  the punched 
tape. The t o t a l  time per run, restark times, and indindud  f l ight-plan 
tlmes were recorded for  each run. Upon the completion of t e s t  runs, ell 
the punched tapes were m through %he tape-t,o-card  converter, and the 
cards were  checked with a master set  for  acewacy. Types and numbers  of 
errors on the  tapes were tabvlated mrd categorlzed. 

actual  practice on each machine p r i o r  to   tes t ing,  and each was asked t o  
advise when he  considered h m  t r a in ing  t o  be sufficient. During the   t e s t  
rams, operators were scheduled and rotated  as  practical   to distribute the 
influence of the learn-  processes among all the equipments. The machine 
availahjl i ty and maintenance dld not  permit complete randoidzing of the use 

Each operator i n  t h s  t e s t  phase was given up t o  4 hours of 
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of the machines. Also, the same tes t   f l ight   plans were used throughout the 
tes t s ,  and there was definite improvement i n  all the  operators by the end of 
t he   t e s t  phase due t o  familiarity a t h  the  text of the  fllght plans. 

In the second phase, a t o t a l  of six  personnel was used, consisting 
of two ACE operators who were experienced i n  the  use of Teletype, I B M  826 
typewriter punch card machme, the Remington Rand M e 1  3 alphabetic punch 
Type 306-2, and standard  typemiters, one partly experienced ACE operator rsith 
some experience on the  teletypewrlter,  the Rermngton Rand Mdel 3 alphabetic 
punch  Type  306-2, and the s t & d  typewriter, one ARE Center assistant con- 

writer; one inexperlenced ACE operator  with  very l i t t l e  experience on the 
t r o l l e r  vi th  o n l y  par t ia l  experaence on teletypewriter and a standard type- 

teletypemiter and who could type wAth one m e r  only on a standard  type- 
writer; and  one Center asszstant  controller with no experience on the 
teletypewriter o r  on a standard  typewriter. 

a perfect copy of the  f l ight plms and t o  make a res ta r t  any time an  error 
was detected.  Correetlom were not made for  the same reasons  stated i n  
Phase I. The t o t a l  tune  per m, rest& times, and individual  flight-plan 
tunes were recorded for each m. Upon the completion of the   t es t  runs, all 
the punched tapes were  checked m the same m e r  stated i n  Phase I. Each 
operator in t h l s   t e s t  phase was a v e n  up t o  4 hours of actual practice t h e  
on each  machine pr ior   to   tes t ing,  and  was directed t o  advise when he con- 

were scheduled and rotated ~n each mhmne  according t o  a r a n d d z e d  schedule. 
sldered h i s  tram- t o  be suffzcient. During this t e s t  run, the  operators 

The fllght plans on each maehlne  had the same route of f l igh t  but the  aircraft 
identity,  type of aircraf t ,  altatbpae, speed, proposed or actual. time, and so 
forth, were  mixed as pi-actleal t o  preclude  the memorizmng of the  flight  plans. 

In  t h i s  phase, operators were Instructed again to attempt t o  obtain 

RESULTS 

Phase I. 
Nine operators and the following  equipmats were used. 

1. Synchro-Tape typewriter  (with full program control  tape). 

2.  Model No. 19 Teletypewrlter with tape  perforator. 

3. Flexowrlter Programatic typewriter  with end-of-message  program 
control  tape. 

A t o t a l  of 2,160 f l igh t   p lms  were processed  during 108 test runs. Test  data 
are shown m Fzgs 4, 5> and 6 arad Table I. 

the  &lest number of errors> 90.7. However, the average  time, 45.4 seconds, 
When us- the modified Synchro-Tape  machine, the  operators averaged 

t o  process a flight  plan wes highest, even though less  time was l o s t  due t o  

waiting t h e  required fGr the program tape  to llxn through i t s  complete cycle 
res tar ts .  The tlme advantage galaed from fewer res ta r t s  was negated by the 
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to  the  starting  position.  Since a mexirmmr length 'flWlt plan normally i s  
the exception rather than the  rule, this interval of operator  inactivity 
adds about 8 seconds to   t he   t o t a l  time for  processing the average flight 
plan on th f s  machine. This equipment required a considerable amount of 
maintenance and was quite unreliable fn  the first phase of testing. Most 
of the  diff icul t ies  were  minor but they made the equipment inoperative and 
required a  person of technical experfence with the machine to  return it t o  
operation. 

more errors ( 9 5 )  than when using  the modified Synchro-Tape but the average 
flight  plan time w a s  s l ightly  less,  43.7 seconds. The operators were some- 
what c r i t i c a l  of the keyboard arrangement and operation on t h i s  machine. 
The numerical figure 1 was located a t   t he  right end  of the  flgure baak, 

none of the keys could be depressed, This situation tended to   resu l t  i n  
which was confusing. Intermittently,  the  entire  keybod would lock and 

keyboard action. 
some typbg  errors,  since  the  operator never w a s  completely sure of the 

When using  the  Flexorniter machine, operators averaged s l ight ly  

The Teletypewriter  xith  tape  perforator had the lowest average 

of errors (169.4). The keyboard action of t h i s  machine was preferred by 
fli&t plan  processing time, 40.7 seconds, but averaged the  largest  nmber 

the  operators, who f e l t  that  an experienced  person  probably  could obtain 
a higher ra te  of production compared to  the  other two machines tested. 

Operator Opinions. 

good over-all perfoormance, highest  operator accuracy., ease of processing 

keyboard configuration. 
f l ight  plans received  aurally n a  headset, and because of the  desirable 

1. The modified Synchro-Tape typewriter was preferred because of 

2. The Teletypewriter w a s  preferred because of the speed of  keyboard 
action,  ease of processing fllght  plans visually, and because it appeared 
t o  have contributed  least  to operator fatigue durhg  sustained  operation. 

mashints i n  any of the sigoifican.t  operational  factors. 
3. The Flexorniter machine was not preferred over the  other two 

psychological  "crutch" and dvantage  for an operator  inexperienced v l t h  
4. The Synchro-Tape  machme d t h  a full progrem tape afforded 8. 

t b s  type of equipment  and a flxed-input format, since he  could concentrate 
on the  data  required only for  one f i e ld   a t  any given time. 

Phase 11. 
Slx  operators and the following eqaripment were used: 

1. Synchro-Tape typewriter, m t h  fall. program control  tape. 

2. Synchm-Tape typewrlter, vfth end-of-message  program control  tape, 
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3. Model No. 19 Teletyppewrlter with  tape  perforator. 

4. Flexowriter P rogrmt l c ,  v i t h  end-of-message progrsm control  tape, 

A t o t a l  of 1,920 flight plans were processed  during 192 t e s t  runs. Test  data 
for Phase I1 are  shown i n  Figs. 79 8, 9, and Table I. 

end-of-message  program tape produced fewer errors (51.3) than the  Flexowriter 
(79.6), or  the  Teletypewriter (166.3) , or  the Synchro-Tape with the full 
program tape (77.0). The average flight-plan time (41.4 seconds) for  the 
Synchro-Tape vith limited program tape also was better  than  the  Flexowriter 

(77.0). Maintenance was  no factor throughout this t e s t  phase. 
(53.6), the  Teletypewriter (59.9) ~ 

or  the Synchro-Tape with full program tape 

Based  on over-all averages, the Synchro-Tape typewriter  with  the 

The Phase I1 t e s t s  Ipdicated that the  Flexowriter performance was 
similar t o  that   in   the Phase I t e s t s .  The  same operator  objections to   t he  

Teletypewriter  resulted i n  a larger percentage of total   errors  and considerable 
keyboard  were apparent  during this phase, as noted previously in  make Io The 

this phase. This probably can be attr ibuted  to  the  effect  of inexperlenced 
increase  in average flight-plan time (59.9 seconds versus 41.4 seconds) i n  

personnel. A nev operator seems t o  have appreciably more difficulty  learning 
t o  operate t h i s  machine than the  others. This probably i s  due to the neces- 
si ty  for  f igure and le t ter   shif ts  with the three-row keyboard. The Synchro- 
Tape  machine with limited progmm tape was consistently low i n  percentage of 
to ta l   e r rors  and average flight-plan  time  for all three  classes of operators. 

Operator Opinions a 

processing flight plans  visually, and desirable keyboard configuration. 
preferred because of good over -a l l   per fomce,  high operating speed, ease of 

1. The original Synchro-Tape typewriter w i t h  limited program tape was 

preferred because of good operator  accuracy, and ease of processlug flight 
plans v i a  headset. 

2. The modified Synchro-Tape typewriter with full program tape was 

3. The keyboard arrangement snd method of operation of the Synchro-Tape 
typewriter  (no  figure and le t te r   sh i f t  keys required) was preferred by the 
operators, but they  did  objeet t o  i ts  general  stiffness which reduces an 

However, a definite  maJority  felt   that   this keyboard would be very desirable 
experienced operator's speed, becomes fatiguing, and encourages errors. 

providing i t 5  touch sensit ivlty could be djusted. t o  t h a t  of a Teletypewriter. 

Other Factors. 

participated i n  the Phase I t e s t s ,  it should be stated  that   the test proce- 
dues  conflicted  directly with many of their  regular working  methods and 

In  fairness  to the experienced communications personnel who 



procedures. W s  was necessary t o  prsvlde some uniforrmty of testing a l l  
the eqmpments, and sti l l  conform to  the computer system requirements. 
Undoubtedly, many of the=  errors were ancarrred because the fixed-field 
format conflicted trith the i r  deeply memorized standard operating format 
and coding, and they  probably f e l t  a m e n t a l  s t r d n  because errors were not 
corrected,  but  requlred  restarts. The remainder o$ the  test  operators 
were not so hghly tra.ined o r  specfallzed and therefore, did not seem t o  
encounter similar diff icul t ies .  

be pernutted to  backspace i n  order ta ceprect  the  tape. Also,  additional 
tes t s   a re  planued t o  compare flight plans of a rigld-field-length format 
dth those of  a variable-ffeld-length f o m t ,  and t o  compare other flight- 
plan  input  devices. 

It i s  planned t o  m additmnal  tests fn which the  operators will 

best mac:lune for AT6 ewmputer input pT%rpases inasmuch as it can be operated 
with an end-of-messqe or fill pmgrm control  tape. The l a t t e r  method i s  
an adJuact  for  trdning new operators o r  those using the machine only 
periodically. They can concentrate on one item a t   a t i m e  and actually watch 
the keyboard, i f  necessary,  *fie  proeessing  the flight plan, because there 

result ,  they tend t o  remain relaxed and unconsciously munorize the format 
fs no need t o  be concerned about the fixed  fields of the format. As a 

wbile improving the i r  speed, yet  process M appreciable BmouIlt of data free 
of error. However,  when the opePattors show a considerable imgrovement in 
the l r  production speed, they eho-dd change to   the end-of-message  program 

mamtain a relattlvely low percentage of total   errors  using t h i s  method, 
control  tape method of operation. An experienced  operator  continues t o  

when  us- the fabzl program eon+md tape. 
and b s  average flight-plau  preparation t h e  is considerably less than 

1. On the  basis of these  tests,  the Synchro-Tape typewriter was the  

The four-row keybomd eonfigmation of t h u  machine is  preferred 
t o  a three-row keyboard, because it reqdres  no figure and l e t t e r  shifts. 
The "feel" or touch sensitivity needs frspsovunent. 

the f i r s t  phase of testing> but was .nil during the second phase. Indications 
m e  that  this was a temporary sjtuatlon of production "bugs" and possibly 
some engfneering  design 1Wtat ions .  It is understood that   the   la ter  
models  of the Synchro-Tape typewnter  are  specifically designed and manu- 
factwed t o  avoid the t p e  of di.fflc*;ltles encountered fn the Phase I tes t s .  

control tape. It appeared tobeawell made piece of equipment and had a 
2. The Flexwwriter has the advantage of an end-of-messege  program 

good keyboard touch to  the  operatom. However, the arpaugement and opera- 
Lion of the keyboard was considered the  least  desirable of the three ma- 
chines  tested. If this keyboard could be modified t o  a configuration aud 

The muntenance on the SynchPo-!Bpe machine was  extensive  during 
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method of operation sM1a.r to   t ha t  of the Synchm-Tape, t h i s  machine vodd 
be m e  appropriate  for  the  operators  using  thls equipment for An: computer 
fanctlons * 

3. Although the Model No. 19 Teletypewriter  xith  tape  perforator 
resulted m the  hlghest number of errors in both  phases of t he   t e s t  evaluation, 

It seemed t o  be the most d i f f icu l t  machine for  the new operator t o  learn  to  
it i s  capable of continous, high-speed operation with an experienced operator. 

operate. However, t h i s  i s  a standard  piece of equipment that  already i s  
available,  without need of any modifications, a t  many f ac i l i t i e s .  Therefore, 

data  using t h s  machine. Although It probably Kill have a hghe r   t o t a l   r a t e  
an exgerienced operator  readily can furnish a computer with the  desired  input 

not be a c r i t i ca l   fac tor ,  and where the  avmlability of t h s  m h i n e  may m r e  
of error, it can be used at locations where the time for  data  processing may 

then  offset  the adventages and the  cost of a new specialized  mchine. 

RECOMMENDATIONS 

It is  recommended that  additional  evduitlon  tests be d e  of 
other  types of flight-plan m p t  devlces such as  the FLIDEXi when it becomes 
available. 
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FIG 1 THE  REMINGTON  RAND CO S Y N C H R O - T A P E   T Y P E W R I T E R  



F I G .  2 T H E   T E L E T Y P E   G O R P   M O D E L  NO. 19 T E L E T Y P E W K l T E R  



FIG.  3 T H E   F R I D E N  CO FLEXOWRITER  PROGRAMATIC  TYPEWRITER 
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