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I M P O R T A N T  

OPERATDRS OF NEW S-2 AIRCRAFT TANKERS NEED T O  BE AWARE THAT 

THE F ILLER SYSTEM HAS NDT BEEN TUNED FOR USE WITH RETARDANT 

MIXES. THIS CAN ONLY BE DOME UNDER FIELD CONDITIDNS, AND 

RUST BE ACCOMPLISHED BEFORE THE AIRCRAFT GOES INTI3 SERVICE.  

UNLESS THE SYSTEM HAS BEEN PROPERLY TUNED, (SEE PARAGRAPH 3 - 8 ,  

PAGE 30 . )  LOADING PROBLEMS RAY A P X A R ,  WHERTIN SOME TANK BAYS 

MAY F I L L  FASTER THAN THE OTHERS. WHETHER OR NOT SUCH CONDITIONS 

E X I S T  M A Y  BE DETERMINED BY LOOKING INTO THE TANK THROUGH THE A I R  

VENT PIPES BY MANUALLY DEPRESSING THE VENT BOORS TO ESTABLISH A 

L I N E  OF SIGHT. 
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1.0 OPERATION OF THE SYSTEM 

1 .? GENERAL DESCRIPTION 

A e r o  Union Corporation' Grumnan 52 t nk sy tem can h o l d  u t0 

600 gallons of  f ire  re tardant  mix. Contained in four separately 

controlled drop ccmpartments, the retardant can be dispersed in 

several d i f f e r e n t  patterns, as illustrated in Figure 1-1. 

The tank compartments are filled f rom t h e  tail o f  the  airplane  

through a single quick disconnect  fitting located j u s t  below t h e  

rudder. Quantity received is indicated to bo th  ground crew and 

pilot, each baing furnished a gauge, one i n  the  cockpit and t h e  

other near the  f i l l e r  in t h e  t a i l .  

The tank doors are opened and closed by hydraulic actuators 

c o n t r o l l e d  e lec t r ica l ly  through a s o h i s t i c a k e d  r e l a y  system. 

The airplane's 1,50[3 P.S-I. hydraulic system s u p p l i e s  t h e  energy. 

1.2 POSS13tE DROP CONFIGURATIDNS 

A. One door at a time; manually or automatically sequenced. 

E. Two d o o r s  a t  a time; manually or automatically sequenced. 

C. Various useful combinations o f  the above. 

0. Four  doors at a t ime. 

The numbers and l o c a t i o n  o f  the doors is shown in Figure 1-2. 

.1 DROP SYSTEM CflNTROL, W A R N I N G  A N D  CIINDITIOId ADIITSORY OFVICE>- 

The d r o p  system c o n t r o l ,  w a r n i n q  and c o n d i t i o n  advisory systems 

include t h e  f o l l o w i n u :  
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A .  

0 .  

C. 

0. 

E,  

F. 

G. 

H. 

1. 

3.  

K. 

1. 

Drop system Arming Switch. 

Drop sys tem qICCll l i g h t ,  

Door position l i g h t s .  

Drop Button. 

Drop Selector Switch. 

Auto-Manual Switch, 

Short-Long Switch. 

Emergency Drop Button. 

Electrical system p r o t e c t i o n  and c o n t r o l  d e v i c e s  

Emergency system pressure gauge. 

Two retardant quantity gauges4 

Loading system purge v a l v e .  

THE DROP SYSTEM CONTROL PANEL 

The d r o p  system control panel (shown in Figure 1-3) is located 

on t h e  lower p o r t i o n  o f  the center i n s t r u m e n t  panel, It c o n t a i n s  

t h e  following: 

A. Th8 drop system Arming Switch. 

8. Four door p o s i t i o n  lights. 

C. The Drop S a l e c t o r  dial and switch. 

D. The Auto-Manual S w i t c h .  

E. The Short-Long Switch. 

4 

. 



i, 

F i g u r e  1-3, The drop system c o n t r o l  p a n e l ,  
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t .5 THE DROP SYSTEM ARMING SWITCH 

This switch has twn p u s i t i o n s ;  "ARfl" and "OFF" and is guarded 

i n  the  armed p o s i t i o n ,  

switch musk be i n  t h e  armed position. 

F o r  normal  operation o f  the  doors, t h i s  

1.6 THE DOOR P O S I T I O N  L I G H T S  

There is one amber colored light for each o f  the f o u r  tank doors. 

Each l i g h t  comes on when i t s  r e s p e c t i v e  dour is i n  t h e  open pos- 

ition; cont inu ing  to be lit u n t i l  t h e  closing door actuates a 

limit sw i t ch  i n  t h e  f u l l y  c lossd  and locked position. 

1 .7  THE DROP SELECTOR SWITCH 

The Drop Selector Suitch, located o n  t h e  c o n t r o l  panel, is used 

to determine which doors will open when the D r o p  B u t t o n  is de- 

pressed. The face p l a t e  is marked, as f o l l o w s :  

A .  The f i r s t  "SAFE" position; located at about I 'D  o'clock" 

on t h e  face p la te .  With t h e  Drop S e l e c t o r  in this pa- 

sition, no doors will open when ths  Drop B u t t o n  is de- 

pressed. The D r o p  S e l e c t o r  will automatically advance 

t o  t h e  next p o s i t i o n ,  however, when the  Drop B u t t o n  is 

released. Thus, f o r  f l i g h t  s a f e t y  purposes, the  Drop 

Ssleetor should be p l a c e d  in t h i s  p o s i t i o n  and the A r m i n g  

Switch turned on prior to taka-nff ,  s a  as to al low the  

pilot to drop t h e  retardant l oad  simply by triggering the 

Drop Rutton t h ree  t i m e s  I n  a row, should an emergency 

situation arise. 

E. The ' * I  - 2" and the "3 - 4" p o s i t i o n s  operate p a i r s  af 

doors ,  as indicate'd; either manually or automatically 
sequenced. 

6 



C .  ' T h e  "ALL" position'opens all Pour doors at once. 

0. The second t'SAFE" p o s i t i o n  operates in t h e  same fashion 

as t h e  first. 

E, The I I?",  r12yt, "3" and 'l4" position are used t o  operate 

t h e  doors in s i n g l e  fashion; either manually or i n  an 

automatic mode. 

F. The t h i r d  "SAFEm9 p o s i t i o n ,  

no doors will open when the  Drop But ton  is depressed, 

w i th  the Drop Selector i n  t h i s  p o s i t i o n .  This p o s i t i o n  

difPers,From t h e  others  in t h a t  t he  Drop Selector will 

n o t  automatically advance when t h e  Drop  But ton  is re- 

leased. T h i s  is a l o c k  o u t  o f  t h e  system and the p o s i t i o n  

tha t  t h e  Drop Salector shau ld  be i n  at a l l  t i m e s  other 

than at  take-off  or while p r e p a r i n g  t o  make retardant 

drops, to p r e v e n t  inadvertant opening o f  the  d o o r s .  

As i n  the case o f  tha others,  

In summary; each t i m e  the Drop B u t t o n  is depressed, the selected 

doors will open and t h e  Drop S s l e c t o r  w i l l  automatically rotate ,  

c lockwise ,  to t h e  next  p o s i t i o n .  

leased, th0 doors will close after t h e  t i m e  d e l a y  i n te rva l ,  b u i l t  

i n t o  t h e  apera t ing  cycle,has passed. 

When t h e  Drop Button is re- 

1.8 THE AUTO-MANUAL SWITCH 

With t h i s  switch i n  "MANCIAL" p o s i t i o n ,  t h e  Drop Button must be 

depressed and released f o r  each new door s e l e c t i o n .  When set on 

''AUTO" t h e  Drop Button need o n l y  be depressed once and h e l d  t o  

90 through a pre-selected sequonce automatically. 

7 



1.9 THE SHORT-LONG SMITCH 

blhen t h e  Auto-Manual S w i t c h  is s e t  on "AUTO", t h e  s e t t i n g  o f  

t h e  Short-Long S w i t c h  will determine t h e  t i m e  i n t e r v a l  between 

separa te  d r o p  events .  I f  t h e  s w i t c h  is s e t  i n  t h e  "SHUHT" 

p o s i t i o n  the  time interval b e t w e e n  d o o r  openings w i l l  be less 

t h a n  it would be if t he  swi tch  is s e t  on t h e  ''LONG" p o s i t i o n .  

1 .IO THE "GO1' L I G H T  

The green  I'GLl" l i s h t  is located i n  t h e  nilotls qlare shield 

area a l o n n  w i t h  t h e  enqine C h i a  Detector lights. T h i s  in- 

dica tor  shnws drop system r e a d i n e s s .  T o  b e  on, t h e  Armina 

Switch must be in t h e  armed p o s i t i o n ,  t h e  Drop S e l e c t o r  must 

b e  i n  a p o s i t i o n  other t h a n  s a f e  and th r  Tvstem h y d r a u l i c  pres-  

sure must be at least 1,000 P.S .?  * 

1.17 THE DFlOP ELITTON 
A 

The OroD %',ton I s  a ouarded  nush b u t t o n  switch l o r a t e d  o n  t h e  

left hand qriD o f  t h e  pilot's c o n t r o l  whee l .  T h i s  switch t r i o -  

n p r s  t h e  dcror oneratin- mechanism as nroqrammerl o n  t h e  Drop 

S e l e c t o r .  

The e l e c t r i c a l  p o r t i o n s  o f  t h e  d r o o  system are  a r o t e c t e d  bv t w o  

circri i t  breakers mounted nn t.hs c i r c u j t  breaker p a n e l  b e h i n d  t h e  

ro-nilot*s seat, 

The j u n c t i o n  box and r e l a y  p a n e l  is l oca t ed  on t h e  forward side 

o f  the a f t  c a b i n  bulkhead, a t  the r e a r  o f  t h e  retardand t a n k ,  

8 



tlnder no rma l  conditions , the d r o n  system is h y d r a u l i c a l l y  a-.t rqsted 

r i t i l j  z i n i  t h e  s h i p  I s  1,511Cl P .S, T h y d r a u l i c  system t o  s u m l v  f l u i d  

f l m  and r e t u r n .  ThF! operat in- ,  pressu7e is shown on TalJqes loc-  

a t e d  on t h e  o v e r h e a d  a a n s l  i n  thP r n c k u i t .  

T o  s u p o l y  enouoh vo lume f o r  i i n i f o r m  oneration o f  d o o r s  i n  a l l  se- 

nuences a large a r m m u l a t o r  has beerl i p r o r a o r a t e d ,  S h i p  I s  s y s t e m  

ureys' ire Till? t h e  accumulator which has beon nrp-charoed gitn 

n i t r o n c n  and is d i r e c t e d  to f o u r  electricallv controlled 4-t:iav 

srl?ln-.tor valves bv  mean? c f  a nrt?S?*!re m a n i f o l d .  Each comoe-t- 

ment  o f  t h e  tank h a s  it's o m  4-tday selector v a l v e  and actuatina 

c y l i n d e r  so that when a s e l e c t i o n  is made 2nd t r i r o e r e d ,  r e a d y  

uressure is r o u t e d  throush t h e  u a l v e f s )  t o  t h e  r e s o e c t i v s  ac t -  

LiatSnq cylinder(s), open inn  and thpn c l o a i n r !  t h P  door(s). 4 

2-way r e s t r i c t e r  is l o c a t e d  i n  t h e  unner l i n e s  controllinn uren-  

i n ?  and clasino speed. Heturn f l u i d  is acceoted back t h r o u g h  t h e  

iralwe(s) a n d  channe led  t o  t h e  ship's reservair  by m y  o f  t h e  rc3- 

+ i i r n  m a n i f o l d .  

The 1nvFr wafkino l i n e s ,  one f o r  each a c t u a t o r ,  c a n t a i n  a s h u t t l e  

v a l v e  seoaratinn t h e  normal h v d r a u l i c  systsm from t h e  mmproen7v 

system and is l o c a t e d  c l n s e  t o  t h e  a c t u a t o r ,  To c l r e v e n t  damage to 

t h e  dnors,  the 2-way r e s t r i c t e r  alsn r n n t r n l s  t h e  d o o r  opcninq 

s ~ ~ e d ,  when t h e  R m - r n R n C v  s y s c ~ m  i r :  U S R ~ .  

The l a r o e  accumulator ussd in ths normal d rDn svstem is divided 

t iv  a f l o a k i n n  o i s t a n ,  The lower chamber i s  charned  w i t h  l,~? 

1j.S.T. o f  nitraqen t o  o r o v i d e  a l a r o e  volume 3 f  h y d r a u l i c  f l u i d  

u n d c r  ?rcRsure t o  t h e  uvue:' ckiambe? f a r  USE! i n  t.he d r o r i  qyst.em. 



T h i s  additional v o l u m e  may b e  needed i f  t h e  s h i p ' s  h y d r a u l i c  

numes cannot nrouids s u f f i c i e n t  f l u i d  d u r i n q  Beak demapds. The 

cushion o f  n i t r o o e n  also a c t s  to dampen surqRs i n  t h e  systm. 

The f i l l e r  v a l v e  and nressure qauqe are  l o c a t e d  on t,he l e f t  hand 

side o f  t h e  empenaqe. 

1 .I S T H E  EF'IERGENCY SYSTFM --- --- 

Should t h e  n o r m a l  system fail, an emeraency pneumat ic  s y s t e m  i s  

p r o v i d e d .  The s y s t e m  c o n s i s t s  o f  a forward  mounted nitrogen sup- 

p l y  bottle, charged t o  1 , U O ; l  P . S , I .  A pressure oauge and 

Emergency Dump B u t t o n  are l o c a t e d  on  t h e  instrumcnt panel .  F o u r  

s h u t t l e  v a l v e s ,  one for each actuator, are located i n  t h e  hydra -  

ulic system between the 4-way v a l u e  and lower o o r t  o f  t h e  a c t u a t -  

i n g  c y l i n d e r s ,  

When t h e  Emergency D r o p  B u t t o n  is depressed,  nitroqen passes  f r o m  

t h e  s u p p l y  b o t t l e ,  t h r o u g h  t h e  d r o p  v a l v e ;  c o n t i n u e s  t h r o u a h  a 

m a n i f o l d  to t h e  s h u t t l e  v a l v e s  and into t h e  l ower  Forts a f  t h e  

a c t u a t i n q  cylinders, o p e n i n n  a l l  4 d o o r s  a t  once. T h e  h y d r a u l i c  

f l u i d  o n  t h e  o p p o s i t e  side o f  t h e  p i s t u n s  w i t h i n  t h e  a c t u a t i n s  

c y l i n d e r s ,  passes back throuqh a ?-way r e s t , r i c t c r  and each b-uqy 

v a l v e  tn  t h e  s h i p s  reservoir. Saeed o f  door  open inn  on emero- 

e n ~ y  mode i s  c o n t r o l l e d  b y  t h e  2-way restricter. The shuttle 

valves a r e  automatic resettino and r e q u i r e  no a d j u s t m e n t  ar"ter 

use o f  the emergency s y s t e m .  

1.16 U S I N G  THE DROP SYSTEM 

P r i o r  t o  take-off and when p r e p a r i n g  t o  make r e t a r d a n t  d r o p s :  

A .  Tnsure t h a t  d r o n  s v s t c m  c i r c u i t  b r e a k e r s  arp s e t .  

i 
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F. See t h a t  the a i r c r a f t  bydraulir: sys tem h a s  pressure o f  

at l e a s t  I , T 1 U U  P . S . 1 ,  

C ,  Turn on t h e  Arminq Swi t ch .  

D. Set  t h e  Auto-Manual and t h e  Shor t -Lona swi tches  as d e s i r e d ;  

f o r  e i ther  manual o r  a u t o n a t i r  d o o r  o p e r a t i o n s .  

F. R o t a t e  t h e  D r o p  Selector t o  t n e  d e s i r e d  p o s i t i o n ,  ( A s  pre-  

v i o u s l y  stated, t h i s  s w i t c h  shuuld b e  s e t  on t h e  f i r s t  “SAFE” 

p o s i t i o n ,  f o r  t a k e - o f f . )  A t  t h i s  noint, t h e  ” G O ”  l i q h t ,  

l o c a t e d  in t h e  same a rea  where t h e  en? inp  C h i p  Detect,or 

l i q h t s  a r e  found, w i l l  come on, arovidino that t h e  Drop  S e l -  

ec tor  is not m i n t e d  t o  one o f  t h e  ” S A C € ”  positions. ‘ ’ hen  

t h i s  l i o h t  is on, it i n d i c a t e s  t h a t  t h e  Arminq S w i t c h  i s  uo, 

t h a t  a t  l eas t  1,OcI I l  P.S.I. o f  h y d r a u l i c  pressure h a s  been 

a t t a i n e d  and t h a t  a d o o r  s e l e c t i o n  has boen made on t h e  Drop 

Selector. 

Far semi-automatic d r o p s ,  s e t  the Auto-i”lanual s w i t c h  i n  t h p  “T lANI IAL”  

c o s i t i o n  and t u r n  t h e  Drop S e l e c t o r  3s d e s i r e d .  Push t h e  Drop R u t -  

t o n  firmly, when ready, holding it i n  f a r  at l eas t  one. second. 

When t h e  Or03 But ton is released, t he  door(sj will c l o s e  and t h e  

Dron S e l e c t o r  will automaticelly advance i t s e l f  to t h e  n e x t  pos-  

ition. 

(Note t h a t  under narmal  USE, t h e  tank snould b e  empt ied f r o m  left ta  

r i g h t  and t h a t  i f  t h e  r i g h t  hand doors a r e  opened first ,  t h e  f l u i d  

l R v e l  i n  t h e  left hand bays will he reduced, as t h e  f l u i d  Plows 

throuqh the i n t e r b a y  check v a l v w ,  toward  t h e  r i q h t  hand bays,) 

F o r  automatir drops, p l a c p  t h e  Autn-rNanLlal S w i t c h  on “AUTO“  and set 

the  S h o r t - L m o  Swi tch 3s n e e d e d  F o r  t h e  d e s i r p d  i n t e r v a l  bptween 

d r o p s .  



When ready, push a r e  h o l d  t h e  Drop Button i n  u n t i l  a11 t h e  tank 

doors  have opened o r  r e l e a s e  t h e  button, as desired, to s t o p  t h e  

scquence. 

B u t t o n  is re leased .  

The doors will c l o s e  i n  about 3 seconds a f t e r  t he  Drop 

1-77 LOADING AND PIEASUAING RETARDANT 

The l o a d i n g  o f  r e t a rdan t  is done t h r o u g h  a single qcick d i s c o n n e c t  

fitting mounted o n  the a f t  end o f  t h e  a i r p l a n e  j u s t  b e l o w  t h e  r u d -  

d e r ,  

p i l o t ,  each b e i n g  f u r n i s h e d  a qauge, one i n  t h e  c o c k p i t  and t h e  

o t h e r  near  t h e  f i l l e r  i n  t h e  t a i l .  I n  order to p r o p e r l y  rese t  t h e  

gauges, a p u r g e  v a l v e ,  l oca ted  o n  t h e  c e n t e r  i n s t r u m e n t  p a n e l ,  should 

be d e p r e s s e d  briefly b e f o r e  l o a d i n 5  begins. 

Quantity rece ived  is i n d i c a t e d  t o  both t h e  g r o u n d  crew and 

1.18 GROUND UNLOADING Of RETARDANT 

I f  t h e  tank c o n t a i n s  r e t a rdan t  and the need arises to onen t h e  tank 

d o o r s  f o r  some reason, a d r a i n  port i s  l oca t ed  in d o o r  number 3 .  

An u n l o a d i n g  value assembly is p r o v i d e d  which can be i n s e r t e d  in t h e  

d r a i n p o r t  t o  emnty the tank. To empty  bay number b, t h e  f l u i d  level 

e q u a l i z i n g  rod should he l i f t e d  t o  allow f l u i d  r e m a i n i n n  i n  t h a t  bay 

t o  f l o w  back i n t o  bay number 3 and o u t  t h e  drain Dort. 

1 , I g  THE FLUID LEVEL E O U A L I Z I N G  ROD 

A red h a n d l e d  rod, connec ted  to a s e t  o f  i n t e r n a l  i n t e r b a y  check 

v a l v e s ,  i s  l o c a t e d  j u s t  i n s i d e  t h e  a i r c r a f t  e n t r a n c e  d o o r  o n  t h e  

a f t  side, Under  n o r m a l  c i rcumstances ,  t h e  rod  is left i n  t h e  re- 

t r a c t e d  position. It is used dur inn  ground u n l o a d i n g ,  as  outlined 

i n  1.18 above, o r  b e f o r e  r e l o a d i n g  o f  r e t a r d a n t ,  i n  t h e  event, t h a t  

one o r  m o r e  b a y s  were n o t  empt ied  d u r i n q  t h e  Drav ious  f l i a h t ,  

1; 



.. 

A s i t u a t i o n  a f  t h i s  sort can occur wben t h e  mission is cance l led  

a f t e r  unp or m o r e  b a y s  h a v e  been emotied arid r e t a r d a n t  remains 

i n  t h e  o t h e r  bays, It. can also occur  w h m  t n ~ l  e n t i r e  m i s s i o n  

is a b o r t e d  and the p i l o t  e lec t s  to lighten the l a n d i n q  l o a d  b y  

dumping bays 1 and 2 .  

I n  e i t h e r  case,  t h e  equalizing rad should be l i f t e d  o f f  t h e  re- 

tracted p o s i t i o n  p r i o r  to r e l o a d i n g  t h e  t a n k s  i n  o r d e r  t o  s t a r t  

the r e l o a d i n o  p r o c e s s  with t h e  r e m a i n i n q  f l u i d  l e v e l e d  o u t .  This 

will h e l n  t o  assure t h a t  one o r  m o r e  b a y s  arc nnt over fillpd v h i l e  

t h e  o t h e r s  are still b e i n o  loaded.  Several minutes s h o u l d  b e  al- 

lollled to nass b Q f O f e  t h e  s y s t e m  is reloaded i n  o r d e r  t n  assure t h a t  

t h e  e x i s t i n g  l o a d  is l e v e l e d  out. When usin? t h i s  s y s t e m ,  i t  i s  

i m p o r t a n t  t o  r e t r a c t  t h e  h a n d l e  a f t e r  t h e  t a n k  is f i l l e d .  

ThF! m e r a t o r  may f i n d  v a l u e  i n  knowinq t h a t  t n e  e o u a l i z i n r )  rod  

doesn ' t  have t o  b e  u s e d  when r e t a r d a n t  is j e t t i s o n e d ,  ta r e d u c e  

t h e  landinq l o a d ,  i f  it is dropped f r o m  hays 3 and 4 .  By do jnp 

-this, t h e  i n t e r n a l  t ransfer  check v a l v e s  will automatically a l l o w  

f l u i d  s t i l l  i n  t h e  l e f t  hand bays t o  pass t o  t n e  r i o n t ,  e n u a l -  

izing t h e  f l u i d  l e v e l  i n  a l l  f o u r  bays .  
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2.0 GROUND CHECKING THE SYST€M 

W A R N I N G  

KEEP ALL PERSONNEL AND EOUIPMEMT CLEAR OF TANK DOORS AND ACTIIATORS 

DURING A N Y  OPERATIONAL CHECKOUTS OF THE SYSTEM! SERIOUS I N J U R Y  TO 

PERSONNEL AND COSTLY DAMAGE TO THE SYSTEM CAM RESULT FROM FAILURE 

TO HEED THTS WARNING1 

2.1 A GENERAL NOTE 

A complete  functional check o f  t h e  system reouires  t h a t  t h e  

d o o r s  be made to operata i n  all drop configurations i n d i c a t e d  

on t h e  Drop S e l e c t o r  Switch, 

T o  supply energy f o r  ground checkout ,  wi thou t  running t h e  engines,  

t h e  a i r c r a f t  has a secondary h y d r a u l i c  a u x i l i a r y  pump loca ted  in 

t h e  left wheel  well. I n  u s i n g  t h i s  system, it is rRcommended 

t h a t  an electrical power source o the r  than t h e  a i r c r a f t  b a t t e r y  

system be used, whenever p n s s i b l e ,  t o  avoid d e p l e t i o n  o f  b a t t e r y  

power. 

To utilize t h e  aux i l j -ary  hydraulic pump f o r  ground check-out  

power  source: 

A .  Push in t h e  Main and Stand-Bv I n u e r t ~ r  c i r c u i t  breaksrs.  

E. Turn Auxiliary pump swi tch  on. (Red-guarded s w i t c h  loca ted  

on the overhead pane l  i n  the COCkDit.) 



2.2 K E T T I N G  READY TO CHECK THE SYSTEM 

A .  Supply t h e  a i r p l a n e  wi th  an ex te rna l  source o f  power. (Recommended) 

8. See t h a t  all a i r c r a f t  e l m t r i c a l  s w i t c h e s  and c o n t r o l s  are set 

in o f f  or s a f e  p o s i t i o n s .  

C. Turn on t hose  swi tches  necessary to s u p p l y  t h e  r e t a r d a n t  tank 

systems w i t h  h y d r a u l i c  and e lec tr i ca l  power ,  i n c l u d i n g  c i r c u i t  

breakers, a s  necessary.  See Par. 2.1 far recommendations. 

D, Check a l l  system w a r n i n g  and advisory lights by using t h e  "Press 

to T e s t "  f e a t u r e  i n c l u d e d  i n  t h e  light assemblies.  

2.3 SEGINNING THE SYSTEMS CHECKS 

A. Check f o r  pressure j.n normal h y d r a u l i c  system accumulator. It 
should b e  at 1,OLIO P . S . I .  

E. Check f o r  pressure in emergency systsm storage b o t t l e .  It should  

be a t  1 , u O C t  P.S.I. 

C. Assure  t h a t  the Drop S s l e c t o r  Switch is i n  the "SAFE" p o s i t i o n  

located a t  "11 otc1uck" an t h e  dial face, 

D. After e s t a b l i s h i n g  electrical and hydraulic pouer, turn on 

t h e  A r m i n g  Switch. 

E. S e t  t h e  Auto-Ptanual S w i t c h  i n  t h e  "MANUAL" p o s i t i o n .  

NOTE: The areen ''GO'' liqht w i l l =  appear a t  t h i s  t i m e .  



2.4 CHECK NUPlRSR 1 

i 

Depress and release tho Drop Button, holdinq it firmly f o r  a b o u t  

one second. 

RESULT TO EXPECT: With t h e  Drop S e l e c t o r  i n  the "SAFE" n o s i t i o n ,  

no doors  should open and t h e  Drop Selector  s h o u l d  advance to d o o r  

number "1 ts p o s i t i o n .  

NOTE: A t  this p o i n t  a green "GO" light should come on and remain 

lit i n  a l l  p o s i t i o n s  o t h e r  than "SAFE" and as l ong  as the airplane's 

h y d r a u l i c  pressure remains $t least a t  1,[711D P.S.1. 

2.5 CHECK NUMBER 2 

A .  Depress and release t h e  Orop Button. 

RESULTS TO EXPECT: Number 1 door should open and O r o p  Selector 

should automatically advance, clockwise, t o  t h e  next  p o s i t i o n ,  and 

i n  about 3 seconds after the Drop Rutton is re leased the door s h o u l c !  

close and t h e  light should 90 out. 

2.6 CHECK NUMBER 3 

A. Dspress and release t h e  Drop B u t t o n .  

RESULTS TO EXPECT: Door number 2 should respond i n  t h e  same manner 

as  door number 1 in the previous check, 

The Drop S e l e c t o r  should advance to t h e  d o a r  number "3" p o s i t i o n .  



2,7 CHECK NUMBER 4 

A .  Depress and release t h e  Drop Rutton. 

RESULTS TO EXPECT: Door number 3 should resnond in the same manner 

a s  d o o r  number 2 i n  t h e  previous check. 

The Drop Salector should advance to t h e  door number "4" p o s i t i o n .  

2.8 CHECK NUMBER 5 

A .  Depress and release t h e  Drop Button. 

RESULT5 TD EXPECT: Door number 4 should open in t h e  same manner 

as d e s c r i b e d  in previous checks. 

The Drop Selector should advance to t h e  "SAFE" p o s i t i o n  located at 

''4 o'clock" on t h e  dial face.  

NOTE: The Drop S e l e c t o r  should n o t  advance when t h e  D r o p  Button 

is depressed with t h e  se l ec to r  in this p o s i t i o n .  It must be moved 

manually From this position, 

2.9 CHECK NUMBER 6 

A .  Manually advance Drop Selector  to t h e  "SAFE" p o s i t i o n  located 

at about "8 o'clock" on the dial face .  

B. Dcpress and release the Drop Button. 

RESULTS TO EXPECT: No door shou ld  open. 

The Drop S e l e c t o r  should advance t o  the door "1 -2" p o s i t i o n .  

1' 

... 
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2.10 CHECK NUPIEER 7 

A. Depress and re lease the Drop putton. 

RESULTS TO EXPECT: B o t h  door  number '*.)I' and door number 'r2" should 

open simultaneously and t h e  appropriate door l i g h t s  should come an 

as i n  prev ious  checks. About 3 seconds a f t e r  Drop Button is re leased 

t h e  doors should close and lights should go out .  

The Drop Selector should advance t o  t h e  door " 3  - 4" p o s i t i o n .  

2.11 CHECK NUMBER 8 

A. Depress and release t h e  Drop B u t t o n .  

RESULTS TO EXPECT: Doors number 3-4 s h o u l d  open s i m u l t a n e o u s l y  

and t h e  appropr ia te  door lights s h o u l d  come on as in p r e v i o u s  

checks. About 3 seconds after t h e  Drop But ton  is releasEd the  

doors s h o u l d  close and t h e  l i g h t s  should  ga out. 

5 

The Drop Selector should advance to t h e  "ALL" p o s i t i o n .  

2 . 1 2  CHECK NUMBER 9 

A ,  Oepress and release the  Drop B u t t o n .  

RESULTS TO EXPECT: 

shou ld  come on. After about 3 seconds t h e  doors  s h o u l d  c lose  

and t h e  lights should g o  o u t r  

All 4 doors should open and a l l  4 door  lights 

The Drop Selector s h o u l d  advance t o  t h e  next "SAFE" p o s i t i o n  locatcd 

a t  about "11 o'clock" on t h e  dial face. 



2.73 CHECK NUMBER I n  

A .  P o s i t i o n  Auto-Manual Switch to "AUTO". 

B. R o t a t e  ths Short-Long S w i t c h  to the "LOI\IG" position. 

C, Turn t h e  Orop Selector to t h e  door number tl?l' p o s i t i o n ,  

0. Oepress and hold the Drop Button. 

E, R e l e a s e  Orop Button when the Drop Selector h a s  advanced t o  t h e  

n e x t  "SAFE" e o s i t i a n .  

RESULTS TO EXPECT: The Orop  Selector should automatically advance, 

opening a l l  4 d o o r s  i n  sequence, rema in ing  ooev for about 3 seconds 

a f t e r  t h e  Orop B u t t o n  is released,  The door lights should come an  

i n  sequence as t h e  doors open, remaining l i t  as l o n g  as d o o r s  are 

w e n .  

NIITE: With t h e  Short-Long S w i t c h  t u r n e d  t o  t h e  "LONG" o o s i t i o n ,  

time l a p s e  bstueen door openinqs shauld be n o t i c e a b l y  long, 

2.14 CHECK NUMBER 11 

A .  Manually mov8 the Orop Selecto?  S w i t c h  to the door 2" DOS- 

ition. 

B. Depress Orop B u t t o n  and hold o n l y  until d o o r s  I t ?  - and '$3 - 4" 
indicate open; t h e n  release.  

NnTE: Continuinq t o  h o l d  down Droo B u t t o n  ~ 5 1 1  only cau5e non- 

functional e n e r q i z i n g  of doors wh ich  a m  already onen. 



e', 
AFSl 11.75 TO EXPECT: 

t o  the "ALL" position or what ever p o s i t i o n  t h a  selector is i n  

when t h e  Drop But to i t  is rel8aSed. Doors 1 and 2 should open tooek- 

h e r ;  then doors  3 and 4 t o g e t h e r  and a l l  d o o r s  s h o u l d  r e m a i n  open+ 

The appropriate door  l i g h t s  should come on as  t h e  selector advances 

as i n d i c a t e d  i n  p r e v i o u s  checks. About 3 seconds a f t e r  t h e  Drop 

B u t t o n  is released the doors should close and t h e  l i g h t s  should go 

aut. 

Thp Drop Sdlec to r  shou ld  automatically a d v a n c c  

NOTE: It is n o t  necessary to check t h e  "ALL" n o s i t i o n  on  t h e  Droo 

Selector in automatic mode. 

2.1 5 CHECK NUMBER 1 2  

A .  Reneat cheeks Number 10 and Number 11 u i t h  t h e  Short-Lonq 

S w i t c h  in t h e  "SHORT" pos i t i on .  

t 

RESULTS TU EXPECT: A not iceable  increase  i n  speed between d o o r  

openings should occur.  

NOTE: The Short-Long Switch will allow an i n f i n i t e  variation i n  

speed between door o p e n i n n s  w i t h i n  it's maximum and m i n i m u m  s e t -  

tings. 

2,16 CHECK NUMBER 13 

A .  Deact iva te  h y d r a u l i c  and electrical power t o  simulate t o t a l  

system failure. 

0 .  Deoress the red Emergency Dump B u t t o n  l o c a t e d  on t h e  c e n t e r  

i n s t r u m e n t  panel h o l d i n g  it momentarily. 

2 



RESULTS TO EXPECT: All 4 doors  should open simultancously and 

remain open until h y d r a u l i c  and e l e c t r i c a l  m u e r  is restored. 

NOTE: A bleed in^ o f P  o f  residual a i r  w i l l  occur in t h e  cock- 

pit in t h e  v i c i n i t y  of t h e  Emergency Dump Button. 

! 

21 



3.0 CHECKING, S E R V I C I N G  AND ADJUSTING SYSTEM COMPONENTS 

3.1 WARNING 

SERIOUS I N 3 U R Y  T O  PERSONNEL CAN RESULT FROM A FAILURE TO R€- 

COGNIZE THAT THE DOORS AND THE OPERATING MECHANISMS MOUE WITH 

CONSIDERABLE FORCE AND SPEED, THEREFORE, ALWAYS KEEP IN rimn 
THE FOLLOWING MINIMUM SAFETY AECDMMENDATIONS: 

A. 

B. 

C, 

0, 

Never a t t e m p t  t o  make repairs or adjustments w h i l e  the 

system is energized 1 

Always post  a guard when operat ing  t h e  drop s y s t e m  o n  

t h e  ground to assure that  the area  around t h e  tank re- 

mains clear o f  personnel and equipment. 

P r i o r  to working under t h e  doors, o r  makinq any adjust- 

ments to t h e  systems, be sure to b l e e d  o f f  r e s i d u a l  . 
h y d r a u l i c  pressure. To do this, a p p l y  e l e c t r i c a l  power 

and SLOWLY s h u t t l e  t h e  S i n g l e  Engino R u d d e r  Assist Swi tch  

back and f o r t h  u n t i l  fluid ceases to be heard r e t u r n i n g  

t o  the reservoir, Disconnect  e l e c t r i c a i  power. TO in- 

sure t o t a l  d i s i p a t i o n  o f  hydraulic pressure, manually 

operate "OPEN'' and ''CLOSE" side o f  1 GS more o f  the 4- 

way va lves  until any mot ion  of  the actuator  cea'ses and 

no sound can be detected within the system, 

Drain t h e  emergency system pneumatic pressure s u p p l y ,  

u t i l i z i i n g  t h e  ground filler point l o c a t e d  i n  t h e  nnsB 

cone. 

The qround  crew s h o u l d  s t a y  c lear  o f  any o p e r a t i n g  me- 

chanisms when the r e r  f a i r i n g  is removed, whenever 

pressure exists within t h e  systems. 



E .  Pull the system c i r c u i t  breake'ks whenever f eas ib l e .  

. .  

3.2 NORMAL GROUND S E R V I C I N G  REQUIREMENTS - 

A. O i s i p a t e  a l l  hydraulic residual pressurs. 

8. Pre-charge t h e  normal  hydraulic system to 1,000 P.S.I. t h r o u g h  

the  ground s e r v i c i n g  p o i n t .  

C. Fill t h e  emergency n i t r o g e n  s to rage  bnttle to 2,OOR P.S.I. 

through t h e  ground servicinq p o i n t  l oca t ed  i n  t h e  nose. 

NOTE: If the emergency system has been used f o r  any purpose;  

it will b e  necessary t o  remove c o n d e n s e d  hydraulic vapor f r o m  

t h e  emergency manifold, T o  accomplish this, it will be npces- 

sary to d i s c a n n e c t  t h e  emergency m a n i f o l d  l i n e s  f r o m  t h e  bottom 

o f  the 4 s h u t t l e  v a l u e s  and t h e  center  connec t ing  " t e e "  f i t t i n g  

from t h e  n i t r o g e n  s u p p l y  l i n e .  Clear the  mani fo ld  and the other 

l i n e s  w i t h  compressed air. 

D. Grease the actuating system l u b r i c a t i o n  p o i n t s  p e r i o d i c a l l y ,  

E, P e r i o d i c  i n s p p c t i o n  o f  hydraulic line and components s h o u l d  be 

made to insure an e f f i c i e n t  and l eak  free system, 

3.3 CHECKING AN0 ADJUSTING DOOR TORUUE SHAFT CENTER LOCK NECHANISMS 

W A H N I N G  

BE SURE TO DEACTIVATE THE SYSTEMS B E F O R E  M A K I N G  AMY ADJUSTNENTS! 
SERIOUS I N 3 U R Y  NAY OCCUR THROUGH FAILURE To HEED T H I S  W A R N I N G ! ! !  

A .  See t h a t  t h e  doors are closed. 



E. D e t e r m i n e  that  t h e  actuator is f u l l y  extended,  

i 

C. Check t h e  onerating linkage to see if a s tep  o f f  o f  approximately 

1/16th inch exists between t h e  edge o f  t h e  i d l e r  arm and t h e  

edge n f  thR idler link, as shown in F i g u r e  3-1. 

0. Adjust t h e  a c t u a t o r  rod end, as required to obtain the correct 

setting. 

3 . 4  ADJUSTING L I M I T  SWITCHES 

A. Be sure t o  D e a c t i v a t e  t h e  system. 

B. Check t h e  o p e r a t i n q  mechanism p a s t  c e n t e r  l o c k  adjustments, as 

outlined i n  Paragraph 3 .3 ,  before  a d j u s t i n q  the l i m i t  switches.  

C. Adjust the limit s w i t c h e s  so t h a t  t h e y  are actuatpd when th@ 

p i s t c n  i n  t h e  h y d r a u l i c  c y l i n d e r  is ? / R t h  inch Prom t h e  f u l l y  

extended D o s i t i n n .  

3.5 CHECKING AND ADJUSTING TORQUE ARPI ALIGNMENT 

A .  See t h a t  pas t -center  l o c k i n g  mechanisms are properly set .  

8. Open t h e  tank doors .  Disconnect  t h e  d o o r  l i n k s  at thk torque 

a r m  end. 

C. With t h e  torque shaft(s) r o t a t e d  t o  the fully apen p o s i t i o n ,  

so t h a t  t h e  torque arms are pointed down, swinq t h e  doar(s) 

towards t h e  C l o s e d  position, check ing the  alignment o f  t h e  

door rib a s s e m b l i e s  t o  t h e  center l i n e s  o f  t h e  torque arms, 

as shown i n  Figure 3-2 A d j u s t  a s  necessary. 
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ATTACH P O I N T  

Figure 3-2. Torque arm and door alignment. 
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D, Rotate the torque s h a f t  to t h e  f u l l y  c losed  p o s i t i o n ,  making 
sure t h a t  t h e  c y l i n d e r  is f u l l y  extended and t h a t  the past 

c e n t e r  locking mechanism is enqaqed. Bind the mechanism i n  

t h i s  p o s i t i o n  to assure t h a t  movement does n o t  occur. 

E, With a suitable torque a r m  alignment gauge, such as is shown 

i n  F i g u r e  3-3, check t h e  arms for angular alignment, The tool 

should make firm contact wi th  both  tank seal f l anges ,  as shown 

a t  ( A )  and (E) and to t h e  torque shaf t ,  as at ( E > ,  checking 

t o  see that  t h e  center  line s c r i b e d  on the gauge is centered 

on the torque arm b o l t  hola, as s h o m  at ( a> .  

F. If adjustment is required,  loosen the torque arm clamping bolt(s), 

A l i g n  t h e  torque arm(s> as required and r e t i g h t e n  the b o l t ( s )  to 

225 inch pounds o f  torque.  

G, Reassemble t h e  loor links. 

I n  manufactur ing t h e  alignment gauge, it is essential thak t h e  c e n t -  

e r l i n e ,  shown i n  Figure 3-3, is established p e r p e n d i c u l a r  t o  a line 

drawn f r o m  p a i n t s  ( A )  and (8). You may f i n d  i t  convenient to use a 

s t r a i g h t  length o f  angle  to e s t a b l i s h  t h i s  reference plane.  

It is also important t h a t  the cutout used to e s t a b l i s h  t h e  to rque  

tube con tac t  p o i n t ,  shown at ( C > ,  be c a r e f u l l y  made. 

o u t  edge a d is tance  equal t o  1/2 o f  t h e  torque tube diameter from 

t h e  c e n t e r l i n e .  For practical purposes, the  tubes will be found to 

measure 1.90 i n c h e s  in diameter, 

Index the cut- 

3.6 ADJUSTMENT OF DDOR SEAL PRELOAD: TU STOP SMALL LEAKS 

To increase the s e a l i n q  e f f o r t  i n  a l o c a l i z e d  area, proceed as 

f o l l o w s :  
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A. Determine the  source o f  the leak.  

3.7 

E. Open the door and check t h e  rubber  seal for freedom from fore ign 

p a r t i c l e s .  See t h a t  the m e t a l  s e a l i n g  edge is free f r o m  n i c k s .  

C, To increase t h e  depth o f  seal edge penetratian, l o o s e n  t h e  clamp- 

ing bolt(s) c m " n  to t h e  door l i n k s  and ribs, i n  t h e  area need- 

i n g  a t t e n t i o n ,  and r e l o c a t e  t h e  b o l t ( s )  and bushings assembly 

closer toward t h e  door skin. Retorque to 300 i nch  pounds, 

ADJUSTMENT OF DOOR SEAL PRELOAD; TO STOP LARGE LEAKS 

To increase t h e  s e a l i n g  effort for an e n t i r e  d o o r ,  proceed as f o l l o w s :  

A .  With the door shut, see t h a t  the  past c e n t e r  locking mechanism 

is p r o p e r l y  set, a s  d e s c r i b e d  under Paragraph 3 .3 .  

E. Open t h e  door.  

C ,  Loosen a11 t h e  c lamping b o l t s  common t o  t h e  ribs and l i n k s .  

D. Slide t h e  bulk-bushing assemblies  t o  t h e  bot tom o f  the slots .  

(Towards t h e  door skins). Torque a l l  b o l t s  t o  4U-50 i n c h  pounds. 

E. Gently close the  door, us ing  a s u i t a b l e  mechanical lever, 

f. Gently open t h e  door, as  above. 

G. The above ac t ions  will have caused the clamping assemblies  to 

s l i p  to a static load p o s i t i o n .  Nark the position o f  each clamp 

with a penc i l ;  applying t h e  reference marks to t h e  door ribs. 



H. Loosen each clampinq bolt and slide t h e  assemblies toward the  

d o o r  skin a dis tance  O F  a p p r o x i m a t e l y  3/32nds o f  an inch. 

thn b o l t s  t o  300 i n c h  pcunds. 

Torque 

I. Close the door hydraulically, making sure t h e  past-center 

l o c k i n g  mechanism engagHs as it should, 

J. Fill t h e  tank w i t h  water and check f o r  leaks. Re-adjust a s  

necessary, 

J ,8  TUNING THE FILLER SYSTEM 

In o r d e r  to be a b l e  t o  compensate f o r  varying c o n d i t i o n s  i n  t h e  

f i e l d  t h a t  otherwise could cause t h e  f o u r  s e c t i o n s  o f  the tank t o  

fill at different rates, a means o f  a d j u s t i n g  the f i l l i n g  rates of 

t h e  f o u r  sect ions  has bean built i n t o  t h e  f i l l e r  sys+.nm, 

S i m p l y  s t a t e d ,  the tunina system is a mani fo ld  i n c o r p o r a t i n o  four  

variable res i s tance  v a l v e s ,  spring loaded in t h e  closed Dosition. 

should f i e l d  obspruations show une or more tank s e c t i o n  lead?nq 

t h e  others  i n  rate o f  f i l l i n g ,  t h e  r e l a t i v e  rates o f  filling can 

be adjusted by i n c r e a s i n g  or decreasing the s p r i n g  t e n s i o n  at the 

v a l v e  ($1. 



4.0 TROUBLE SHUOTIMG THE SYST€M 

4.1 CANNOT OBTAIN A G R E E N  rrGO1' LIGHT 

A.  Check e l e c t r i c a l  power. 

0. Check c i r c u i t  breakers. 

C. Press to test "GOtt l i g h t  bu lb .  

0. Check Arming Switch. 

E. Check t h a t  system h y d r a u l i c  pressure is at l cas t  1,UUO 

P.S. I .  If using t h e  auxiliary pump, be  sure that Stand- 

By I n v e r t e r  S w i t c h  is on. 

F. Check emergency dump de-arm w i t c h .  

G. Check "GO" system "Mele t ron"  pressure s w i t c h ,  l o c a t e d  on 

j u n c t i o n  pane l .  See Figure  4-1. 

L2 DOORS (ALL) WONIT OPEN 

A. Check f o r  ''GO" light. 

E. Check tank disconnect  cannon plt ia. 

C. Check cannon pluq c o n n e c t i o n s  t o  4-way v a l v e s .  

0. Check Control and Auto-Hold relays locatcd in relay box 

OR j u n c t i o n  panel.  See Firlure 4-1, 
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WIRING OMITTED FOR C L A R I T Y .  

:I 
! 

j/ 

F i q u r e  4-1. J u n c t i o n  box and relay o m e l .  

3: 



E. Check Orop But ton  leads f o r  a grounded  switch; the C o n t r o l  

re lay  s h o u l d  respond t o  each Drop B u t t o n  a c t i o n .  See F i g u r e  0-1. 

A. Check for "GD" l i g h t .  

0. Attempt to apen t h e  door(s) i n  q u e s t i o n  by use o f  the manual 
over-ride but ton(s )  an t he  v a l u e  assemblies, If t h e  door(5) 

open: 

1. Check cannon p lug  on 4-way va lve .  

2. Check f o r  obvious wiring breaks,  p a r t i c u l a r y  i n  area 

o f  splices. 

3. If t h e  Drop S e l e c t o r  is s k i p p i n g  a door; f a i l i n q  t o  send 

a signal t o  t h e  valve assembly, check the sequence r e l a y  

f o r  proper  s e t t i n g .  See Fiqure 4-1. 

4. I f  the door(s) still wonqk open electrically, it may be 

necessary t o  replace t h e  4-way v a l v e  assembly, 

C. I f  t h e  door(s) won' t  o p m  manually: 

1, Check-for bind ing  linkage OF o t h e r  o b s t r u c t i o n ,  

2. Check 2-way restrictw for blockage.  

3. Chsek for  failure o f  4-way v a l v a .  



(c1 . .  
4.4 DOORS WON'T OPEN FULLY 

A. 

8. 

C. 

0. 

Check f o r  r'GO'' light. 

Is the  Orcd But ton  baing firmly pushed and held  down f o r  a t  

least onB second? 

Door closing t i m e  delay relay may be s e t  t o o  fast; not allowing 
doors to open f u l l y  before immediata closing. Check and ad just  

the relay. 

Check for i n t a r n a l  leakage s i t u a t i o n  on 4-way va lve  or actuating 

cy l i n d a r .  

4.5 DOORS (ALL) WDNtT CLDSE 

A. Ch8ck for HGOH light. 

B. Check tank disconnect  cannnn plug. 

C. Check all e lectr ica l  power connections. 

0. Check time d e l a y  relay. Sea Figure 4-1. 

4.6 ONE OR MORE DOORS WON'T CLOSE 

A, Check for "GO" l i s h t .  

B, Attempt t o  c l o s e  t h e  door(s) in question by use o f  the manual 

over-ride button(s) o n  the v a l v e  assemblies. 

close: 

if tha door(s) 

7 .  Check cannon plug on 4-way valve .  



2 .  Check for obvious wiring breaks, p a r t i c u l a r y  in area 

o f  splices. 

3 ,  Check llmit switches for pcsitiva actuation. 

4. I f  the door st i l l  w o n t t  close electrically it may be 

necessary to replace t h e  4-way v a l v e  assembly. 

C. I f  th8  door(s) won't close manually: 

1. Check f o r  b i n d i n g  l inkage  or o t h e r  obstruction. 

2. Check 2-way rest r ic ter  f o r  b l o c k a g e .  

3. Check f a r  fai lure o f  4-way va lve .  

4.7 ONE OR M D R E  DOORS OPEN A M 0  CLOSE NORMALLY 8UT PDP OPEN AFTER 

CLOSING AND CONTINUE C Y C L I N G  

A. The mechanical l inkage may n o t  be going past center. 

4.8 DOORS OPEN T O O  SLOWLY AND CLOSE TI30 FAST 

A. Check for reverse i n s t a l l e d  2-way restricter.  

4.9 THE ODORS STAY CPEN LDNGER THAN 3 SECONDS 

A. rThe door opening timer d e l a y  relay is either f a u l t y  ur out o f  

adjustment. See figure 4-1. 

4.10 IN AUTOMATIC OPERATION, THE TINE INTERVALS BETWEEN ODOR OPENINGS 

,IS TOO LONG OR T O O  SHDST AND CANNOT BE CORRECTED BY ADJUSTMENT 

OF THE SLOW-FAST SWITCH 
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A ,  Check sequence relay for adjustment or fai lure,  

4.11 DDDR OPEN LIGHT STAYS DN AFTER THE ODOR IS CLOSED 

L 

A, The door limit switch is not  being actuated. 

B. The limit switch is d e f e c t i v e .  

4.12 DOOR OPEN BUT NO DOOR LIGHT COMES ON 

A. Press t o  t e s t  bulb. 

0 .  Check tank disconnect cannon plug. 

C. ThB limit switch is d e f e c t i v e .  

4.19 EMERGENCY SYSTEM ACTIVATED AND ONE OR MORE DOORS WON'T OPEN 

A. Check for pressure in emergency nitrogen s u p p l y  b o t t l e ,  

1, toss o f  a i r  i n  system can occur as a result of  leaking 

v a l v a  or f i t t i n g s ,  

6. h e c k  system f o r  jammed s h u t t l e  va lvecs) .  

4.14 EMERGENCY SYSTEM IS ACTIVATE0 AND HYDRAULIC FLUID IS VENTED 

THRU DUMP VALVE 

A. As a result of numerous emergency activations, hydraulic 
uapor will condense and bleed through the  dump valve .  

NOTE: See maintenance instruction Paragraph 3.2. 



4.15 NORMAL SYSTEM ACCUMULATOR PRE-CHARGE WILL NOT HOLD PRESSURE 

A. Check external loss i n  ground serv ice  p o i n t  and l i n e  fittings. 

* 
0. Failure to d e t e c t  any external leakage w i l l  i s o l a t e  a i r  loss 

to inside o f  accumulator. 
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