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Act  [ P e  &. 95-85) s 
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Tha AERTRPaMB oyetsm a t  Dallas/Bart W s t h  tWI$Bt% Airpark h@s 
besn i n  oparstdan since January 1974 and bas aceueulated 
khan 21 million mX%sr a f  vehicle agerntfon th~ean~dh 5979, The 
primary thruot s f  Phase IT a f  t h t  AUF B r s g r a ~  wra kne@rwa&tin$ 
dasLgn modifications tha t  would enhance aperation sf  5ha highly 
swccressful, a i r p o r t  tteshie19 i n 1  &n urban taipgilfcation, Thfr .9"sWEk 
documents t h o  activities anuacfatsd w i t h  the f&brio&$ion, trst 
and d~monstratian ef tha  urban application v~hicla, dasfqnsead 
P B O ,  

Vehicle Eabrieakf an f nvalvad a carnpl~to reaudoww o f  aest 
vehkclo T3C5 used %n Pha&s X of AUTP, ts$snlian sr @@4iffc&tf~~ 
o f  those p a r t e  s t i l l  app l i cab le ,  uoe of body y~neXa ramafnir~g 
fram t h e  original AxRTRAWS productian, Pabrfcat%on or pracutewas 
a f  new compnents and a u b s y s t ~ n s  and ssssmbly s f  the P40 u r h n  
prototype veh ic l e .  The finished product, externally c f n i l a r  %a 
$he AIRTRANB vchfclsa, has Blanded into t h e  D/FU syst@n during 
Zhr vshiclass dmmonstration and revenue rerv%ce aperakionr, 

Tha P h a s s  X X  t e s t s  and de~onsksatbana, other t h s n  rsueta 
waathst t e s t s  repasted in Volume were csnductsd with t h e  
falkawinq abjectivea: 

(1) Design infarmat ian 

Tablo 1-1 pr.esents a sumany sf the  testa canduet@& du t%w 
P h a s e  P X ,  Soma t+rtr p r s d u c ~ d  aatlsEastory ra%c%ko, &nQ ro@s 
r e q ~ f r ~ d  ahange@ begere  astiePaot~sy results were ~ b k & % ~ ~ d s  



TABLE 1-4 PHASE !I VEHiCLE TEST WMMARV (PAGE B OF 2) 

System Tested Sumary o f  Re~ubts ! 
Heatfnq, venkllating 
and a i r  eondi t i on ing  

--.-*- .- -- "... .-.. 
Door operatar 

rating but acceptable, 

Steering system Imwdanee t e s t s  prove the  rotary damper 
on P90 i s  required. The wsoftn g u i d e /  
swi tchwheel spring is more desireable, 
The s t eer ing  reversal system dsmon- 
stretion was successful, 

Dynamic g r a p h i c s  A f t e r  EM1 prabfems assoc ia ted  with t h e  
AAU were corrected, t h e  dynamic graphics  
displays operated satisfactorily. 

TV surveillance Prototype system functioned 
satisfactorily thraugh~ut the Airport, 
w i t h  the unly  excaptian in t h e  Brani f f  

- 



--.%._PI___- *- 

i s ~  levels are  aseeptab le .  
are  acceptable also, 

except f o r  a slightly noticeable 'humB 
associated with the motor eontrofler. 

B@vera% s i q n i f i c a n t  test r e s u l t s  were o b t a i n e d  duriltg t h e  
Phaaa 1% teses, Mong these a r e $  

( f f  Numerous miles of successful demonstratian and revenue 
operat9on a t  h/FW Afrpart 

(21 Suspension system characteristics are improved over 
A f  RTRANS 

( 3 )  1PV survsillanco in vehicle bmgrrrve~ passenger seeurfty 

( 4 )  Guceesaful steering reversal in s t r a i g h t  and e u r v ~ d  
sections sf the guideway to permit s h u t t f c  operations 

[ 5 )  Regenerative braking system pravides smoother stops 
than A f  RTRANs 

( 6 )  Addition af dynamic graphics display in vehicle ~ n d  
time-to-arrival d i s p l a y  fn s t a t i o n  h e l p s  passenger% uaa 
system more easily and w i t h  lees anxisty  

The t e s t  program associated with P4Q and i t& positive tset 
r@%ults are cartafnly step8 in the r i g h t  direction 60 gain 
canfidance far  the uehicls" suwccassful f w t u r ~  i a  dn urban 
appliaatian, Wddikional re%$nemante to BBO during f u t u r e  t a ~ k l w g  
a r a  ahE@ssary ta make the v ~ h i c b s  g u i t a b l c  fn sn urban 
enu$ranm@nt, 



The objetotfva ag tbet u88 
to  enhano@ the urban ruitr  yetem. 
T)ra f rbrf ocrtlon, in-gllant netra- 
tSon of r gretatype urban 
Phaor fl[ program and dowurrented i n  tBfr  t~)plrt IttoluIm I ) *  

Objaativrr aosociat.d wftb the above tasks werer 

(11 Convarrrion of the Pkrrrrr f terct v#hi@lr Ef365) ta  8 
prototype urban vehlcle wbicb is caspstlblr with the 
AIRTRAhJS oystem 

(2) Tea~ting t o  evaluate e-nent and systffm Qlaaignr 

(3) Dalabnattrt4an rnd retttsnue opecat fan 



Yought fabricated an urban p r ~ t o t y p e  vehicle (P40) to be 
used to dsasnstrate vehicle suttabflity for urban environmentc 
The Phase I t e s t  vehicle gT3651, shown i n  Figure 3-9,  was 
convertad i n t o  an urban prstotype v e h i c l e  [ P $ O ) ,  shown i n  Figure 
3-2, which was usad for de~anstratiaa In the AIRTRWMS system a t  
the Daflas$Port Worth Airport, 

3.1 PLANNING AND COHTRGL 

VougRt MateriaBs, HanuEactur$ng and Engineering crqaniza- 
tians coordinated closely throughout the design and fabrication 
phase. Factors affecting c o s t ,  maintainability and reliability 
[such as maintenance access,  quality, tolerances ,  types o f  fabri-  
cation and compati$il%fy wikh manufacturing methods) were eva8u- 
a te8  during design, As the design progressed, manufacturing 
planning and t o o l  d e s i g n  activities were coordinated as shown in 
Figure 3-3. 

Control of the work was accoaplishad as shown in F i g u r e  3-4. 
To expedi te  the work,  Engineering issued advance engineering 
aaferfal orders (AEMQ) on a%% long-leadt%me items. A3 subsyst~m 
designs were completed, they  were advance-released alho. This 
pracsss was continued u n t i l  the final engineering specifications 
and blueprints wepe released. The Raterials organization placed 
materiel orders, fallowed the procurement, received the materials 
inspected  by Qualfty, and then delivered them to the prototype 
c s n t r o l  u n i t  (PCU). Manufacturing prepared operation sheets and 
toal  orders from which PCU released work order packages f o r  shop 
fabrication. Qual i ty  performed shop Inspections during  t h e  
fabrication e f f ~ ~ t .  

Ordering long-leadtime items as  eariy as possible  is 
necessary, especia l ly  in a low-volume production e f f o r t ,  There 
were several instances when, becsuse of  low quantities af  parts 
and l a c k  of fallow-on production, suppliers d i d  not r e s p n d  ts 
sur procurement efforts, I n  those i n s t a n c e s ,  work-around net3ads 
were implemented such as in-house d e s i g n  and manufacture of ftcws 
normally procured. 

Change contro l  was organized a b u t  as shown in Figure 3-9. 
Engineering work instructions a r  revised drawings wese releesad 
to the Manufacturing and Materials organizations as were the 
original releases, 

3.2 VEHICLE ASSEMBLY 

The v e h i c l e  was planned and fabricated utflfsdag ssecnbly 
l i n e  produckion methods. The same tooling and method@ will be 
used to fabricate urban vehicles, P r ~ d u c t f a n  method8 aesved t e  
b e t t e r  c o n t r o l  t h e  work and r e s u l t a d  in w higher  quality prn8uct.  
F igures  3-6 and 3-7 sat f o r t h  t h e  vehicle assembly seguenee an@ 
portray where t h e  subassemblies and detail8 s a k ~ r  &he a s a a ~ b l y ,  















I n  Piguro 3-6, statkan P a  d e n ~ t e a  ramoval a f  5'365 equipment* 
The TJ65 test vehicle had an aluminum body r h f e h  housed test 
equipment and personnel. The aluminus body was eemovsd along 
with a l l  of t h e  test equipment and vehicle ~ubsyatem equipment. 
Equipment planned to be a part ~f the P4Q vehicle was retained i n  
the fabrication area far  installatfon. A t  s t a t i o n s  11 and 10, 

* a l l  T365 equipment and structure was remved.  The chassis was 
reworked i n t q  the P40 configuration a% station 9. The new bsdy 
t r u s s ,  sdat frames, electronic cabinet  f x a ~ e s ,  pluwbinqr eiec- 
trical wir.ing, subfloering, penematic eqztipont and dc and ac 
panels!  were f n & t a I l r d  at sta t ion  q 4  Tha assembfy, installation 
and inspec t ; ioa .e f fo t t s  were cankinuesd as shown in Figure  3-7 
until P40 was functionally checked out and d e l i v e r e d  for testing 
and demonsera%fan, Figures  3-6 and 1-4 present the assemblies as 
line stations £or qoankity productiaw~ however, P40 was fabr i -  
cated in one lacaticn. Figare 3-8 presents t h e  ax16 subas~embly 
as an example o f  haw the bubassemblies were bufft up and in turn 
entered  t h e  next asseably, 

3 . 3  FABRICATIBM SUMMARY 

Protatype vehicle P40 was E~brfcated utilizing production 
line planning, tooling and methods. The s a l e  tooling and 
t e c h n f g u e s  can be used by Vaught to produce urban vehicles, 

A single-vehicle-unit fabrication effort such as the P40 
vehicle encsuntered procureaent problems peculiar to tho situ- 
a t i o n .  Same potential e q u i p ~ n t  suppliers d i d  not respond to 
requests for equipment and materials, and some who d id ,  placed a 
minimum buy in the ir  r e s p n s e .  This campelled Vouqht to design 
and fabricate the components in its shop or look f o r  alternate 
methods t o  f i l l  the fabrication need. This type of problem 
should be alleviated on a prsduel ion run. 
























































































































































































































