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400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096 Issued 7-75 I Revised 5-86 

I Submitted for recognition as an American National Standard 

GRAPHIC SYMBOLS FOR AIRCRAFT 
HYDRAULIC AND PNEUMATIC SYSTEMS 

FOREWORD 

I n  1963, when on ly  token usage was be ing  made o f  t h e  o n l y  e x i s t i n g  standard for a i r c r a f t  h y d r a u l i c  
symbols, MIL-STD-176-2, a s tudy  was made by SAE Committee A-6 t o  determine i f  the  then ASA ( J I C )  standards 
cou ld  be adopted t o  meet the  complex needs o f  t he  aerospace i n d u s t r y  f o r  h y d r a u l i c  and pneumatic systems. 
As a r e s u l t ,  a l though i t  seemed t h a t  o n l y  the  combination diagram approach would meet these needs, i t  was 
recommended, when a cutaway or  p i c t o r i a l  diagram was n o t  requ i red ,  t h a t  t he  graph ic  symbols o f  ASA be 
adopted. 
European concept o f  i n d i c a t i n g  the  i n - t r a n s i t  p o s i t i o n  for s e l e c t o r  valves (s ince i nco rpo ra ted  i n  USAS 
Y32.10, t he  successor document t o  ASA, J I C ) .  

This was e s p e c i a l l y  f o r  the se lec to r ,  check and r e s t r i c t o r  valves, together  with t h e  proposed 

I n  1966, wh i l e  developing t h e  h y d r a u l i c  system for t he  Galaxie C-5 a i r c r a f t ,  t h e  con t rac to r  had t r i e d  t o  
u t i l i z e  t h e  symbols o f  MIL-STD-17B-2. 
comparison w i t h  o the r  contemporary systems t h a t  i t  was decided t o  adapt t h e  ASA Y32.10 symbols end use a 
mod i f ied  graphic symbol, s i n g l e  l i n e  approach. 
understand and maintain. 
ope ra t i ona l  op t ions  and the  coding o f  s i n g l e  l i n e s  t o  descr ibe t h e  func t i on ,  diameter, etc.  t o  g i v e  a l l  
e s s e n t i a l  data. 
s tandpo in t ,  t o  d i s t i n g u i s h  between h i g h  and low pressure l i n e s  accomplished by t h e  use o f  l i g h t  pressure 
l i n e s  and heavy re tu rn ,  or low pressure, l i n e s  g i v i n g  an o r i e n t a t i o n  toward e l e c t r i c a l  symbology. 
Although o the r  dev ia t i ons  o f  a d e t a i l  na tu re  were made, the  success i n  t h e  use o f  t h i s  symbology r e s u l t e d  
i n  a f i r m  endorsement by the  cont rac tor .  

The des i red  system complex was, however, o f  such a magnitude i n  

This task r e s u l t e d  i n  schematics easy t o  prepare, 
They showed how t h e  f u n c t i o n i n g  components are t i e d  together  i n  a system, t h e i r  

A d e v i a t i o n  recommended by t h e  C-5 con t rac to r  was the  d e s i r a b i l i t y ,  from a f u n c t i o n a l  

I n  l a t e  1966, t h e  I n t e r n a t i o n a l  Organizat ion for Standard iza t ion  (ISO), through ISO/TC 20, i ssued for 
review D r a f t  IS0 Recommendation No. 1141 IIGraphical Symbois for A i r c r a f t  Flow Systems". 
requested t o  review t h i s  document by t h e  SAE Aerospace Counci l  as the  U.S. Nat iona l  Committee t o  
ISO/TC 20, voted f o r  i t s  disapproval. 
acceptable standard b u t  a l so ,  through ISO, t h e  expressed i n t e r e s t  o f  t he  i n t e r n a t i o n a l  community i n  such a 
standard. 

Committee A-6, 

This rev iew a c t i o n  n o t  on l y  po in ted  o u t  t h a t  t he re  was no e x i s t i n g  

In  1968, Committee A 4  formed a study group t o  i n v e s t i g a t e  var ious  symbol systems i n  use. This r e s u l t e d  
i n  t h e  recommendation t o  use USAS Y32.10-1967 as t h e  pr imary document and ISO/TC 10 D r a f t  Recornendation 
No. 1219, December 1966, a s i m i l a r  document, as a suppor t ing  one f o r  symbol systems s u i t a b l e  f o r  a i r c r a f t  
h y d r a u l i c  and pneumatic systems. 
and t h i s ,  i n  turn,  was fo l lowed by t h e  f i r s t  d r a f t  o f  a proposed CAE Aerospace Standard (AS) i n  1971. 

A survey fo l lowed which gave genera l  support  t o  these recommendations 
For 
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t he  l a t t e r ,  re l iance was also placed on the  C-5 contractor 's company standards, made ava i lab le  t o  the  
study group, as the f i r s t  app l i ca t ion  o f  t h i s  system on a la rge  scale. 
syrhology were superseded by the two bas ic  documents, problem areas and outreach beyond t h e i r  scope were 
pointed up. Tentative standards o f  another contractor f o r  a new system were a lso  found useful.  

Although some items o f  ASA 

Fol lowing release o f  the  second d r a f t  o f  the  proposed AS i n  ea r l y  1972, which included recogni t ion o f  a 
t rend toward s ing le  page schematics f o r  large, complex systems, a decision was made t o  reverse the  
deviat ion made by the  C-5 contractor and make pressure l i n e s  heavy and re tu rn  l i n e s  l i g h t .  L ia ison  was 
establ ished with the Nat ional  F l u i d  Power Association (NFPA) which rendered assistance i n  i n te rp re t i ng  
ce r ta in  areas o f  USAS Y32.10 and also a f f i rmed the importance o f  IS0 Recommendation R 1219, F i r s t  Edi t ion,  
A p r i l  1970. Changes a r i s i n g  from the foregoing were incorporated i n  the t h i r d  d ra f t .  

In 1972, the  symbols group was expanded and t h e i r  a c t i v i t i e s  resu l ted  i n  a fourth d r a f t  f o r  Committee A-6 
survey, although a l l  sections were n o t  f u l l y  completed. This was approved w i th  some changes and t h e  same 
unf ina l i zed  d r a f t  was sent t o  ISO/TC 20, i d e n t i f i e d  as document N 1334, as a prel iminary proposal; some 
TC 20 members o f fe red  comments which were received dur ing 1973. To consolidate a l l  the  unresolved areas, 
inc lud ing  those where add i t i ona l  explanation was considered necessary, port ions o f  the  document, inc lud ing  
the introductory pages, were re-wri t ten,  symbols redrawn and a considerable number added together with a 
new sect ion on composite symbols and c i r c u i t s .  
given l i m i t e d  d i s t r i b u t i o n  i n  ea r l y  1974, inc lud ing  ISO/TC 20 as Document N 1434. 
inc lud ing  some fu r the r  changes and addi t ions was prepared for release as t h i s  Aerospace Standard, AS 1290. 

This consolidation, represented by  a f i f t h  d r a f t ,  was 
The f i n a l  d r a f t ,  

PREFACE TO REVISED EDITION 

Fol lowing release i n  1975, the  document proceeded through ANSI review and received approval i n  1977. 
documentary errors and queries were tabled fo r  reso lu t ion  i n  t h i s  revised issue. 

Some 

Also, i n  this period, i t  received a s i g n i f i c a n t  "baptism o f  f i r e l '  i n  t ha t  the hydrau l i c  system o f  a l a rge  
c o m e r c i a l  j e t  t ransport  a i r c r a f t  was transposed from a p i c t o r i a l / o u t l i n e  type o f  schematic t o  a 
f i n c t i o n a l  type using AS 1290 symbology (by computer-graphic technique) w i th  the scope o f  the  document 
found t o  be bas i ca l l y  adequate. 
this rev ised issue. 

Examination o f  t h i s  and several  other schematics provided use fu l  data fo r  

Again, i n  1976, a new document ISO/TC 20/N 1542 was created as a U.S. D ra f t  Proposal t o  replace N 1434. 
This document was essen t ia l l y  i d e n t i c a l  t o  AS 1290 bu t  w i th  some e d i t o r i a l  correct ions and var iat ions.  

I n  1978, i t  was revealed t o  CAE A 4  t h a t  U.S. Committee TC 131 would no t  be updating USAS Y32.10 as had 
been anticipated, bu t  would be concentrat ing i t s  e f f o r t  on IS0 1219, 1st Edi t ion,  1976-08-01. 
revealed few changes from the previous issue and, therefore, no incent ive  t o  el iminate USAS Y32.10 as a 
basic document f o r  t h i s  revised issue, however, th is  s h i f t  o f  emphasis by U.S. TC 131 would mean 
consideration o f  IS0 1219 al ternat ives.  

A sc ru t iny  

In  view o f  t he  foregoing, p lus  the  f a c t  t h a t  other discrepancies had been revealed i n  the f i r s t  issue, i t  
was decided t o  consolidate these i n t o  a revised update dra f t .  
survey from which a number o f  use fu l  comments and correct ions were i den t i f i ed .  
accommodate these inputs, inc lud ing  the add i t ion  o f  a d e t a i l  index, some obvious improvements and fu r ther  
IS0 1219 al ternat ives,  t he  l a t t e r  document now being in tegra ted  i n t o  NFPA standards. 

This was processed through SAE A 4  panel 
The d r a f t  was rev ised t o  

In 1980, th is  d r a f t  was submitted t o  CAE A 4  subcommittee survey and comments also i n v i t e d  from a 
spokesman f o r  U.S. TC 131 through an establ ished l i a i s o n  channel. 
subcommittee w i t h  use fu l  comments from some o f  i t s  menbers and from the TC 131 spokesman. 

I t received approval from the 

This d r a f t  was also submitted t o  a l a t e l y  formed IS0 body, ISO/TC 20/SC 10/WG 5 as an updated version o f  
N 1542 which had been placed under t h i s  body's custodianship. A t  a meeting, however, i n  view o f  the  
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s t a t e d  preference o f  t h e  European members f o r  IS0 1219, i t  was voted t o  request t h e  U.S. t o  prepare a l i s t  
o f  recommended changes t o  t h a t  document, making i t  s u i t a b l e  f o r  a i r c r a f t  use so t h a t  t h i s  cou ld  then be 
s l b m i t t e d  t o  ISO/TC 10 Committee 131. 
h i g h l i g h t e d  areas o f  c o n f l i c t  between USAS Y32.10 and IS0 1219 and a l s o  t h e  ex tens ive  number o f  
a i r c r a f t - o r i e n t e d  components i d e n t i f i e d  i n  AS 1290. 

This task  r e s u l t e d  i n  f r u s t r a t i o n  for t h e  r e s u l t  in tended as i t  

L a t e r  i n  1980, a new document, ISO/DP 1219/1, was rece ived  by  CAE A-6 through the  U.S. TC 131 con tac t  as a 
d r a f t  vers ion  o f  an IS0 1219 update. Although the re  was a prev ious  awareness o f  an impending change, such 
appeared t o  be more ex tens ive  than an t i c ipa ted ,  with t h e  b a s i c  symbology be ing  r e w r i t t e n  i n t o  a Vol. 1 
(ISO/DP 1219/1) and with assembly and c i r c u i t  symbology i n t o  a Vol. 2 (ISO/DP 1219/2). A t  a fo l low-on 
meeting o f  ISO/TC 20/SC lOB, as the  successor body t o  ISO/TC 20/SC 10/WG 5, t h e  U.S. was requested t o  
s u b s t i t u t e  ISO/DP 1219/1 f o r  IS0 1219 i n  the  task p rev ious l y  vo ted  on, t he  European members hav ing  also 
rece ived copies o f  ISO/DP 1219/1. 

I n  e a r l y  1981, t h i s  review o f  ISO/DP 1219/1 was undertaken, con f i rm ing  a more comprehensive document than 
IS0 1219 and r e s o l v i n g  a number o f  f r u s t r a t i o n s  but obso le t i ng  some o f  t he  IS0 1219 changes a l ready  
proposed i n  the  r e v i s i o n  d r a f t  o f  AS 1290. 
review due t o  t h e  entrenchment o f  USAS Y32.10 symbology a l ready  i n  use by  i n d u s t r y  for a i r c r a f t  
components. Coincident with th is review was a l i a i s o n  a c t i v i t y  with a member o f  t h e  German de lega t ion  and 
focusing on ISO/DP 1219/1 and i n  1982, a communication was rece ived from the  German Na t iona l  Working Group 
3.3.1, t h e  counterpar t  o f  SAE A-6, o u t l i n i n g  t h e i r  recommendations with respec t  t o  a l t e r a t i o n s  t o  
ISO/DP 1219/1 f o r  a i r c r a f t  s u i t a b i l i t y .  

Also, s i g n i f i c n t  problems s t i l l  remained as i n  the  prev ious  

This was a l s o  reviewed and responded to. 

In view o f  t he  l o n g  delay i n c u r r e d  by  the  above a c t i v i t i e s  s ince  t h e  prev ious  survey and t h e  f a c t  t h a t  
USAS Y32.10 was ANSI Reaff i rmed i n  1979, i t  was considered t h a t  t he  b e s t  course o f  a c t i o n  was t o  i n t e g r a t e  
such symbology from ISO/DP 1219/1 and the  l i a i s o n  exchanges as were compat ib le  i n t o  the  SAE A-6 survey 
d r a f t  o f  AS 1290, with t h e  added recommendation t h a t ,  s ince  ISO/DP 1219/1 was n o t  a f i n a l i z e d  document and 
ISO/DP 1219/2 no t  y e t  formulated, these should be a c t i v e l y  s tud ied ,  when re leased i n  t h e i r  f i n a l  formats 
(as IS0 1219/1 and IS0 1219/2) as a long-term prepara t ion  for t he  nex t  update o f  AS 1290, 
the  cu r ren t  update r e v i s i o n  would represent  the  b e s t  t h a t  cou ld  be done a t  t h i s  t ime, as a f u r t h e r  s t e p  i n  
the  on-going s tandard i za t i on  process. 
ISO/DP 1219/1 would be formulated o n l y  a f t e r  t h e  re lease  o f  t h i s  r e v i s e d  i ssue  o f  AS 1290. 

I n  th is  way, 

I t  was f u r t h e r  decided t h a t  t he  U.S. p o s i t i o n  with respec t  t o  

Accordingly, i n  1982, the  rev i sed  d r a f t  was prepared and processed through SAE A-6 survey, r e c e i v i n g  
approval  with a nunber o f  comments which were then i n t e g r a t e d  i n t o  f i n a l  masters f o r  rev iew by  t h e  SAE 
Aerospace Council. 
Committee was convened by  t h e  SAE A 4  l i a i s o n  representa t ive ,  a t  which the  then-cur ren t  s t a t u s  o f  t h e  
var ious  documents i nvo l ved  was reviewed, i n  p a r t i c u l a r  t h a t  few changes t o  ISO/DP 1219/1 had been proposed 
and with the  general  op in ion  t h a t  t he  c u r r e n t  AS 1290 approach was v a l i d  and could, i n  i t s e l f ,  be a 
p o s i t i o n  paper t o  ISO/TC 10 Committee 131. 
masters were sen t  t o  the  Aerospace Counci l ,  r e c e i v i n g  approva l  i n  1983. 

P r i o r  t o  t h e  l a t t e r  submi t ta l ,  a s p e c i a l  meeting with rep resen ta t i ves  o f  U.S. TC 131 

With o n l y  minor changes r e s u l t i n g  from th is  meeting, f i n a l  

In p repara t i on  for release, i t  was ev ident  t h a t  complete ly  new masters would be requ i red  f o r  good q u a l i t y ,  
fo rmal ized  presenta t ion  o f  g raph ic  symbol s tandard models. 
accomplished with t h e  a i d  o f  computer-graphic techniques accompanied by a f i n a l  e d i t o r i a l  review. 
1984, t h e  document then be ing  considered 95% complete i n  th is  processing, an Advance Copy was presented a t  
t he  13 th  Plenary Meeting o f  ISO/TC 20/SC 10 f o r  rev iew by SC 10B/WG 5 and i n  response t o  subsequent 
comments by  European members, some s i g n i f i c a n t  changes i n  t e x t  were in tegra ted .  

This, i n  i t s e l f ,  was an ex tens ive  task  and 
I n  

Because o f  t h e  many changes a r i s i n g  from these l a t t e r  a c t i v i t i e s ,  such were i nco rpo ra ted  i n  a Meet ing Copy 
which was g iven approval  by Committee A 4  a t  Meeting No. 99 i n  1985 f o l l o w i n g  which the  document was 
brought  t o  f i n a l  e d i t o r i a l  completion, r e s u b m i t t e d  t o  the  SAE Aerospace Counci l ,  approved and re leased i n  
1986 as AS 1290A. 
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10.6 Plug- in Pump - Variable Del ivery  Pressure Compensated 

11. NOTES 

12. DETAIL REFERENCE INDEX 
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1 AS 1290A 

1. 

1.1 

1.2 

7.3 

1.4 

I - NTRODUCTION: 

App l ica t ion :  Th 
in tended p r imar i  
system schematic 

i s  standard presents  a system o f  graphic symbols 
l y  f o r  usage i n  f l u i d  power hyd rau l i c  and pneumatic 
diagrams f o r  a i r c r a f t  o f  a l l  types. It i s  a l so  

considered s u i t a b l e  f o r  marine veh ic les  and o ther  a p p l i c a t i o n s  and f o r  
a n c i l  1 a ry  documents where schematics are requi red,  I n d i v i d u a l  graphic 
symbols shown here in  a re  a l so  considered s u i t a b l e  f o r  use i n  con junc t ion  
w i t t i  o the r  types o f  symbols. 
Basic Documents and Scope: A bas ic  document from which these symbols a re  
der ived  i s  USAS Y32.10 19 67 ( R  1979) "GraDhic Svmbols f o r  F l u i d  Power 
Diagrams", pub1 ished by t h e  American Society  of "  Mechanical Engineers, Uni ted 
Engi nee r i  ng Center, New York, N. Y. 

A p a r a l l e l  document i s  ISO/DP 1219 P a r t  1 ( o r  DP 1219/1), 2nd Ed i t ion ,  1980 
" F l u i d  Power Systems and Components - Graphic Symbol SI', formulated by 
ISO/TC 10 C m i  t t e e  131. 

From these bas i c  documents, symbols have been se lected as being the  most 
s u i t a b l e  t o  represent  i tems i n  common usage and as a bas i s  f o r  new un i t s .  
Recognit ion i s  made o f  t h e  inc reas ing  emphasis on IS0 standards, however, 
t h e  techn ica l  scope o f  a i r c r a f t  systems has requ i red  outreach t o  o the r  
standards and i n  the  c r e a t i o n  o f  new symbols where no precedent i s  evident. 

Types o f  Symbols Comnonly Used ( P i c t o r i a l ,  Cutaway, Graphic): 
symbols a re  use fu l  f o r  showing ac tua l  in te rconnect ion  o f  components. They 
a r e  d i f f i c u l t  t o  standardize from a func t i ona l  standpoint. 

Cutaway symbols emphasize cons t ruc t ion .  They are  complex t o  draw and o f t e n  
t h e  functions a re  n o t  r e a d i l y  apparent. 

P i c t o r i a l  

Graphic symbols emphasize the  func t i on  and method o f  operation. Symbol 
elements a re  easy t o  draw and, i n  most cases, t h e  func t i on  and method o f  
opera t ion  are  obvious; they  d i f f e r e n t i a t e  between hyd rau l i c  and pneumatic 
f l u i d  power media and those he re in  between modular and non-modular 
components. 

V iab le  standards t o  cover t h e  wide v a r i a t i o n  t h a t  occurs i n  func t i ona l  
opera t ion  are  a ma t te r  o f  con t i nu ing  development. 
symbology i s  adequate t o  f a c i l  i t a t e  the  design, analys is ,  procurement, 
f a b r i c a t i o n  and serv ice  o f  f l u i d  power c i r c u i t s  and components. 
permi ts  r a p i d  a l  t e r a t i o n  o f  schematic drawings and i s  capable o f  c ross ing  
1 anguage b a r r i e r s .  

Nevertheless, c u r r e n t  

It a l s o  

Compat ib i l i t y :  

p o r t  i d e n t i  f i c a t i o n  abbrev ia t ions  used t o  enhance symbol understanding. 

Graphic symbol terminology used he re in  i s  compatible w i t h  
RP 243B "Nomenclature - A i r c r a f t  Hydraul ic  and Pneumatic Systems" as are  

Page 6 

COPYRIGHT SAE International (Society of Automotive Engineers, Inc)
Licensed by Information Handling Services

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
12

90
a

https://saenorm.com/api/?name=6f494c6dfa6bd0cf9c04432c7aba833d


SAE AS*lt270A B b  W 8357340 003L044 5 

AS 1290A 
EAE 1, INTRODUCTION 

1.4 Compat ib i l i t y :  (continued) 

Graphic symbols are s u i t a b l e  f o r  s i n g l e  page s u b c i r c u i t  breakdown, 
espec ia l l y  f o r  complex and extens ive systems, s i m i l a r  t o  t h a t  spec i f i ed  fo r  
e l e c t r i c a l  c i r c u i t s  i n  ATA Spec i f i ca t i on  100 " A i r  Transport o f  America 
Spec i f i ca t ions  f o r  Manufacturers Technical Data". 

Graphic symbols noted here in  are compatible i n  areas o f  func t iona l  
s i m i l a r i t y  w i t h  ARP 993A " F l u i d i c  echnology" and MIL-STD-1306A "F luer ics,  
T e m i  no1 ogy and Symbol s" .  

It i s  t he  purpose o f  t h i s  standard 
are i n te rna t i ona l  l y  recognized and 
understanding o f  uniform standards 
a l  so encouraged. 

t o  provide, where possible, symbols which 
t o  promote industry-wide acceptance and 

Thus, f a m i l i a r i t y  w i t h  ISO/DP 1219/1 i s  
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I AS 1290A 

2. GENERAL SYMBOL RULES: 

2.1 Description and Method: 

2.1.1 Elementary forms of symbols are - 
C i  rcl es Tri angl es Lines 

Squares Arcs Dots 

Rectangles Arrows Crosses 

2.1.2 Some symbols (such as selector valves) appear as logic configurations, 
with no resemblance t o  components, others (such as actuators and 
accumulators) are shape-oriented for symbolic representation. 
cases, component function i s  emphasized by the symbol. 

2.1.3 Symbols show connections, flow pa ths ,  functions and method of operation of 
the component represented. They can indicate the condi t i o n  occuring 
dur ing  transition from one flow p a t h  t o  another. They may be rotated o r  
reversed w i t h o u t  altering their meaning except i n  the case o f  reservoirs 
o r  similar as specified. They distinguish between modular and non-modular 
components, l i q u i d  and gaseous fluid media and fluid line functions, 

In  a l  1 

2.1.4 Symbols do n o t  indicate construction, location o r  identification of  ports 
as  on the component, direction of shifting spools or positions of  
actuators on actual components. They do not indicate values such as 
pressure, flow rate o r  other component settings and do not  indicate actual 
1 i q u i d  levels or system conditions by symbolic instrument needle positions. 

2.1.5 External ports are indicated where the flow lines connect t o  the basic 
symbol except where a component enclosure symbol i s  used, i n  w h i c h  case 
the port  i s  a t  the intersection of the flow line and enclosure. Flow 
lines shall cross enclosure lines w i t h o u t  loops or dots and usually 
w i t h o u t  change i n  line thickness. 

2.1.6 Although some symbols using words are as noted herein, symbols w i t h o u t  
words or le t ters  predominate t o  facil i tate a symbol system capable of 
crossing 1 anguage barriers. 

2.1.7 Complete graphic symbols are those which give symbolic representation of 
the component and all of i t s  features which are pertinent t o  the circuit 
diagram. They are often included herein t o  clarify simplified symbols and 
t o  act as  models for new variants. 

2.1 08 Simp1 ified graphic symbols are sty1 ized versions of complete symbol s and 
are the most frequently used i n  system schematics. 

2.1.9 Composite graphic symbols are an organization of simplified o r  complete 
symbols. They usually represent a complex component and may be 
distinguished by the encl osure a s  modular o r  non-modul a r  type. 
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mAR! 
-@ 2.  GENERAL SYMBOL RULES AS 1290A 

2.1.10 General graphic symbol s are usua l l y  simp1 i f i e d  symbol s where on ly  the  
bas ic  func t ion  i s  represented and accessory funct ions are n o t  included, 
o r  where c o n t r o l s  o r  loadings are  general ized or incomplete, They are  
usefu l  i n  c i r c u i t s  where more s p e c i f i e d  d e t a i l  i s  n o t  re levan t  and 
maximum f l e x i b i l i t y  o r  s i m p l i c i t y  i s  des i red such as pre l im inary  diagrams 
o r  manual s .  

2.1.11 I n  m u l t i p l e  envelope symbols, the  f low cond i t i on  shown nearest a con t ro l  
(or operator)  takes p lace when t h a t  con t ro l  i s  caused o r  permi t ted  t o  
actuate, except i n  some cases as  otherwise noted. 

2.1.12 Each symbol i s  drawn t o  show the  normal, a t  res t ,  o r  neut ra l  cond i t i on  o f  
the  component when the  main system i s  unpressurized, unless otherwise 
noted. For complete symbols and a l l  se lec to r  valves, a con t ro l  symbol i s  
t o  be shown f o r  each f low path cond i t i on  possessed by the  component, 

2.1.13 Symbol drawings sha l l  be c l e a r  and sharp. 

2.1.14 The expression " i n  s i t u "  which appears i n  the  explanat ion o f  some symbols 
means ''from the a i r c r a f t " ,  i.e., the i tem may be removed d i r e c t l y  from 
the  a i r c r a f t  w i thout  d i s t u r b i n g  i t s  associated i tems i n  the  same- 
enclosure. 

2.2 Subci rcu i ts :  

2.2.1 Where s i n g l e  page subc i r cu i t s  are used, e l e c t r i c a l  p r a c t i c e  s h a l l  be 
fol lowed i n  t h a t  the  forward end o f  t he  a i r c r a f t  i s  a t  the  l e f t  s ide  of 
the page f o r  the main supply and r e t u r n  l i n e  runs (Ref. ATA 100-2-2). 
add i t ion ,  l o c a t i o n  o f  components and l i n e s  s h a l l  be l a i d  o u t  as t o  
minimize l i n e  bends and cross ings (w i thou t  regard t o  actual  r e l a t i v e  
p o s i t i o n s )  t o  promote s i m p l i c i t y  and t o  f a c i l  i t a t e  func t iona l  
understanding. 

I n  

2.3 Nomenclature and Dearee o f  Svmbol i c  Representation: 

2.3.1 It i s  common p rac t i ce  f o r  component nomenclature t o  express the  purpose 
the component serves i n  the c i r c u i t .  Such nomenclature o f t e n  var ies  
considerably f o r  components serv ing the  same purpose due t o  l o c a l  usage 
conventions. 
ARP 2438 provides the  nomenclature f o r  most o f  the  common components 
referenced herein. 
bas ic  documents. 

I n  use f o r  a i r c r a f t  hyd rau l i c  and pneumatic systems, 

I n  some cases, such may d i f f e r  from t h a t  used i n  the  

2.3.2 Func t i ona l l y  i d e n t i c a l  components o f t e n  serve more than one purpose i n  
system c i r c u i t s  and, consequently, may have vary ing  nomenclature a l i gned  
w i t h  t h a t  purpose. The symbols, p i c t o r i a l l y  represent ing the  i n t e r n a l  
a c t i o n  (i.e., func t ion) ,  w i l l  n o t  vary and the  on ly  d i s t i n g u i s h i n g  
d i f f e rence  may be i n  the  ex terna l  f low l i n e s .  There are, however, some 
s i g n i f i c a n t  areas o f  over lapping symbology where an a l  t e rna te  symbol can 
represent an i n t e r n a l  ac t ion .  The symbol system herein, where possible, 
provides such va r ian ts  t o  i d e n t i f y  w i t h  p a r t i c u l a r  nomenclature as an a i d  
i n  component i den t i  f i c a  t i on .  
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AS 1290A I 2. GENERAL SYMBOL RULES 

2.3.3 Cmponent c o n f i g u r a t i o n  and func t i on  are  so w ide ly  va r ied  t h a t  there  i s  
o f ten  an i nhe ren t  problem i n  the  degree t h a t  such can, o r  should be 
symbol ica l l y  represented c o n s i s t e n t  w i t h  p i c t o r i a l  simp1 i c i  ty. The symbol 
system he re in  has an adequate range o f  symbols from s i m p l i s t i c  general 
symbols t o  complex composite symbols t o  prov ide the  designer w i t h  choices 
t o  i d e n t i f y  t h e  components o f  t h e  c i r c u i t  t o  s u i t  h i s  purpose. Where new 
symbols a re  requi red,  o r  new func t i ona l  elements added t o  es tab l i shed 
symbols, t he re  i s  a l so  guidance and examples t o  generate such cons is ten t  
w i t h  the  o v e r a l l  concept and symbol ru les .  

2.4 Symbol Coding: 

2.4.1 The purpose o f  coding symbols o r  groups o f  symbols and t h e i r  desc r ip t i ons  
i s  t o  i d e n t i f y  t h e i r  o r i g ins ,  as such may be s i g n i f i c a n t  where new symbols 
o r  changes are  considered. 

2.4.2 There a r e  t h r e e  ca tegor ies  o f  l e t t e r  codes t o  i d e n t i f y  these o r i g i n s  as 
ex terna l  t o  t h i s  document and no code i n d i c a t i n g  i t s  o r i g i n  w i t h i n  t h i s  
document. These may be supplemented by a number i d e n t i f y i n g  a note number 
i n  Sec. 11. 

The th ree  l e t t e r  codes are  - 
Code A, o r  abbreviated, A - Basic document i d e n t  f i e d  i n  1.2 paragraph 1. 
Code B, o r  abbreviated, B - Basic document i d e n t i f i e d  i n  1.2 paragraph 2. 
Code C, o r  abbreviated, C - Other standards as noted i n  Sec. 11 

2.4.3 Each symbol, o r  group o f  symbols, shown on the  l e f t  s i de  o f  each page and 
t h e  desc r ip t i ons  shown on t h e  r i g h t ,  may each have code l e t t e r ( s )  o r  
number(s) t o  the  standard noted. Thus, i t  i s  poss ib le ,  f o r  instance, t o  
i n d i c a t e  t h a t  t h e  graphic p o r t i o n  i s  compatible w i t h  a standard and the  
symbol d e s c r i p t i o n  i s  unique t o  t h i s  AS. 

2.4.4 Symbols w i t h  Codes A and B i n  bo th  graphic and d e s c r i p t i v e  p o r t i o n s  
represent  optimum c o m p a t i b i l i t y  w i t h  accepted Indus t r y  and I n t e r n a t i o n a l  
Standards. 

2,5 L i n e  Thickness and Symbol Envelope Size: 

2.5.1 The purpose o f  vary ing  l i n e  th ickness i s  t o  f a c i l i t a t e  i d e n t i f i c a t i o n  o f  
components and tub ing  runs i n  complex c i r c u i t s .  
recommended maximums t o  g i ve  t h e  des i red  degree o f  emphasis t o  s u i t  t he  
schematic. 

Enclosure thicknesses are  

2.5.2 The minimum l i n e  thickness, designated as lit" and used p r i m a r i l y  f o r  low 
pressure l i n e s ,  f l o w  l i n e s  w i t h i n  va lve  envelopes and small va lve 
enclosures, d i r e c t i o n a l  arrows, i s  es tab l i shed a t  0.25 mm (0.010 i n c h )  
represent ing  an as-drawn schematic. 
spec ia l  s i z e  may have 1 i n e  th ickness adjusted p ropor t i ona l l y .  

Other types o f  schematic, o r  those of  
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2.  GENERAL SYMBOL RULES 

2.5.3 I n  the sect ions f o l l o w i n g  on Basic Symbols, the l i n e  th ickness as a 
m u l t i p l e  o f  "t" i s  designated i n  the upper r i g h t  hand p o r t i o n  i n  the 
graphic sect ion and the most commonly used l i n e  th ickness '  are - 

t = 0.25 mm (0,010 inch)  - low pressure l ines ,  e tc .  
1.5t = 0.4 mm (0.015 inch)  - enclosures and envelopes 

3 t  = 0.75 - 0.64 mm (0.030 - 0.025 i n c h )  - h igh  pressure l i n e s  

2.5.4 Symbol envelope r e l a t i v e  s izes can be used t o  d i f f e r e n t i a t e  var ious 
component types t o  o f f s e t  symbol u n i f o r m i t y  as a general a i d  i n  
i d e n t i f i c a t i o n ,  p a r t i c u l a r l y  i n  complex c i r c u i t s .  A l  though actual  s izes  
are dependent on document type, t h e  s izes f o l l o w i n g  are intended t o  be 
cons is ten t  w i t h  the c r i t e r i a  o f  2.5.2. 

(Continued on next  page). 
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AS 129OA I 2. GENERAL SYMBOL RULES -@ 

CECONDARY PUMPS, MOTORS, PRESCURE CONTROL, 
REMOVABLE FILTER ELEMENTS, 
SWIVEL FITTINGS FILTERS 

LINE THICKNESS AND SYMBOL 
ENVELOPE SIZE (CONT'D 1 

2'5 I 

2.5.4.5 

ROTARY ACTUATORS. 
RESTRICTORS 

2.5.4.1 ENERGY CONVERSION.PWS. 
MOTORS, MASTER CYLINDERS 
( PRIMARY UNITS 1 

(-)- - ~ $ ~ ~ ~ Y ~ ~ L ~ ~ ~ ; E s ,  
ELECTRIC MOTORS FOR 
VALVES, ACCUMULATORS, 
GAS BOTTLES FLOW REGULATOR VALVES 

2.5.4.2 

2.5.4.6 

HEAT EXCHANGERS. 
( CMXERS.HEATERS. 
TEMPERATURE CONTROLLERS 1 

i 3 . . ~  MM 

GAUGES, INDICATORS 

2.5.4.3 ELECTRIC MOTORS. AIR 
TWBINES,AIR RECEIVERS, 
GENERATORS 

2.5.4.7 LINE CHECKS, BY-PASS 
VALVES.TURBINES AND 
ENGINES ( INNER)  

2.5.4.8 OPERATORS - L = 6.5 MM 
(.25 I N  1 FOR SOLENOIDS, 
THERMAL8 L = 8.0 MM 
(.31 I N  1 FOR PILOTS, 

COMPONENT CHECKS, HANDLES, c 
ROLLERS,DISCO"ECTS 0 4.0 MM 0.16 I N 0  

I, DUAL-COIL TORWEMETERS 

SECONDARY PRESSURE 
CONTROLS,PRESCURE, 
TEW..ETC. SWITCHES. 

2.5.4.10 

TRANCDUCERS 

L.P. L INE XMCTIONS. 
PIVOTS 

I 
~ 

2.5.4.11 INSTRUMENT CONTACTS, 
TEMPERATURE BULBS ( MIN 1 .  
CAPILLARY LINES 

0.80 MM J0.03 I N  

0 5.0 MM 0.19 I N 0  

f 
PILOT VALVES.FILTER 
ACCESCORIES (ALT .  
6.5 MM 1 

2.5.4.9 H.P. LINE XMCTIONC, 2.5 MM { O . I o  I N  
O SECONDARY DISCONNECTS I 

t 
1.5 MM c0.06 I N  

O 
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3. I 

3.1.1 

3. I .2  

3. I .3 

3. I .3. I 

3. I .4 

3. I .5 

3. I ,5 .  I 

3. I .6 

3. I .6. I 

Page 13 

BOUNDARIES, ENCLOSURES, AND ENVELOPES 

0.0 T 1.5 T 

J./ / / /, / / / 

c- I 

MAX. 6.0 T ---- 
c- I 

1.5 T 

I-1 
I I 

B 

4.0 T 

7-1 

1.5 T 

1.5 T n 
1.6 T 0 
1.5 T 

PRIMARY 

A,B SECONDARY 

MAJOR DIVISIONAL PARTITION I N  AIRCRAFT 
GENERALLY SEPARATING LARGE GROUPS OF 
COMPONENTS8 I .E. ,  CARGO AREA, WHEEL WELL AREA, 
ETC. 

18 

BOUNDARY GROUPING OF COMPONENTS ON A PANEL, 
DOOR,MAINTENANCE STATION, ETC. 

18 

ENCLOSURE FOR AN ASSEMBLY. USED TO BORDER A 
GROUP OF SYMBOLS WHERE THE COMPONENT EXTREMITY 
I S  NOT OBVIOUS BY THE CONNECTING SYMBOLOGY. 
ELEMENTS ARE NOT REMOVABLE I N  SITU. 

3,5 

ENCLOSURE REPRESENTING A MANIFOLD FOR EITHER 
MODULAR OR BOLT-ON COMPONENTS WHICH ARE 
REMOVABLE I N  SITU. MAY BE USED TO BORDER A 
MODULAR COMWNENT I N  A NON-MODULAR ASSEMBLY. 

395 

ENCLOSURE FOR SMALL VALVE ASSEMBLIES CONCISTINO 
OF MORE THAN ONE FUNCTIONAL ELEMENT AND FOR 
SOME TYPES O f  FLOW CONTROL VALVE. 

ENCLOSURE FOR COMMON FLOW CONTROL VALVES. 

INFINITE P o s I ' r I o N I m  DUE TO FLOW 
CHARACTERISTICS. 

ENVELOPES-VALVES 

SINGLE ENVELOPE 

( I )  INFINITE POSITION FOR CONTROL OF AND 
OPERATE0 BY PRESSLIRE AND MAY HAVE TWO OR 
THREE FLOW PATH OPTIONS. SEE 3.1.6.4 I 

(2)  USED FOR OTHER TYPES OF VALVES AND 
COMPONENTS BUT NOT GENERALLY FOR SELECTOR 
VALVES. 

d 
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AS 129OA I 3. BASIC SYMBOLS 

3. I 

3. i .6.2 

3. I .6.3 

3. I .6.4 

3. I .6.5 

3. I .6.6 

3. I .6.7 

3. I .6.8 

3. I .6.9 

B W A R I E S ,  ENCLOSURES, AND ENVELOPES 
( CONT‘D 1 

1-1 
A 

f 

m 
B 

B -  u n  

NEUTRAL -1 AS DRAWN 

f 

A 

MULTIPLE ENVELOPE TWO POSITIONS EACH ENVELOPE 
REPRESENTING ONE F IN ITE FLOW PATH OPTION. 
COMMONLY APPLICABLE TO SELECTOR VALVES. 
ELONGATED ENVELOPE APPLICABLE TO MULTIPLE 
PORT VALVES. 

MULTIPLE ENVELOPE TWO POSITIONS REPRESENTING 
TWO FINITE FLOW PATHS WITH AN “IN-TRANSIT” 
POSITIûN SPECIFIED I N  THE CENTER ELEMENT. 

MULTIPLE ENVELOPE VALVE. INFINITE POSITIONING 
WITH TWO FLOW PATHS: APPLICABLE TO VALVES 
WHERE THERE I S  NO TRANSITION ZONE BETWEEN 
OPTIONS. 

MULTIPLE ENVELOPE VALVE, INFINITE POSITIONING 
WITH TWO FLOW OPTIONS: APPLICABLE TO THREE 
OR MORE PORT VALVES WHERE THERE I S  A TRANSITION 
ZONE BETWEEN THE TWO FLOW PATH OPTIONS WHERE 
ALL PORTS ARE THROTTLED TO CLOSURE EXCEPT FOR 
LEAKAGE FLOW. 

AS 3.1.6.5 EXCEPT THAT THE TRANSITION ZONE 
I S  MORE SIGNIFICANT TO SYSTEM OPERATION ANO 
MAY BE CONSIDERED A THIRD FLOW PATH OR NEUTRAL 
POSITION: COMMONLY APPLICABLE TO SERVO VALVES. 

MULTIPLE ENVELOPE VALVE INDICATING THREE FINITE 
FLOW PATH OPTIONS: USED FOR SELECTOR VALVES. 

MULTIPLE ENVELOPE VALVE INDICATING MORE THAN 
THREE FLOW PATH OPTIONS OR VALVES JOINED 
TOGETHER WITH ONE SET O F  CONTROLS. 

NOTE I 

I N  ALL THE ABOVE VALVES, THE ENVELOPE 
I S  IMAGINED TO MOVE TO ILLUSTRATE HOW 
PRESSURE AND FLOW CONDITIONS ARE CONTROLLED 
AS THE VALVE I S  OPERATED. 

REF CODE A, PARA 10.1 AND 10.2 . 

* ENVELOPE 3. I .6. I 
POSITIONING I S  SIMILAR I N  FUNCTION TO 3.1.6.4 
ANO 3.1.6.5. 
SCOPE OF SYMBOLIC REPRESENTATION. 

( I 1 .  USED AS INFINITE 

THESE ALTERNATIVES WIDEN THE 

Page l d  
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3 .  BASIC SYMBOLS e A C  
-@ AS 1290A 

3. I 

3. I .7 

3. I .8 

3. I .9  

3.1.10 

3. I .  IO. I 

3. I .  10.2 

3.1.11 

Page 15 

BOUNDARIES. ENCLOSURES. AND ENVELOPES 

B 

O 
00000000. 

D 
B 

ENVELOPE FOR PRIMARY CONDITIONING DEVICES, 
WHICH CONTROL THE PHYSICAL CHARACTERISTICS OF 
THE FLUID. 

( 1 )  HEAT EXCHANGERS. 
(2) FILTERS AND SEPARATORS. 

A NUMBER (OR LETTER) INSIDE AN ENVELOPE OR 
ENCLOCURE INDICATES THAT FULL DETAILS ARE 
SHOWN ELSEWHERE. 

THE GENERAL SYMBOL @ INDICATES THAT DETAILS 
ARE NOT COMPLETE. 

17 

AIR RESERVOIRS, ACCUMULATORS, GAS BOTTLES. 

R - 5.50 MM (0.220 IN )  - AIR RESERVOIRS. 

R - 4.00 M (0.160 IN )  - ACCWATORS, GAS 
BOTTLES. 

PRIMARY ENVELOPE OF ROTATIVE ENERGY CONVERSION 
DEVICES (PUMPS AND MOTORS 1, ALCO HANDPWS, 
MANUAL BRAKE VALVES. 

ENVELOPES FOR AUXILIARY DEVICES, ROTATIVE 
DEVICES, REPLACEABLE FILTER ELEMENTS, 
SIMPLIFIED CHECK VALVES, ROLLERS, PIVOTS, ETC. 

OSCILLATING DEVICES. 

TRANSITION PORTION OF ENVELOPE. 
CEE 3.1.6.3 - . 4  . 
FILTER ELEMENT. 
SEE 5.1.1 . 
DIMENSIONS s AND L TO SUIT. 
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AS 129OA I 3. BASIC SYMBOLS 

3.2 

3.2. I 

3.2. I .  I 

3.2. I .2 

3.2. I .3 

3.2. I .4 

3.2.2 

3.2.2. I 

3.2.2.2 

3.2.3 

3.2.3. I 

3.2.3.2 

3.2.3.3 

:LUID FLOW LINES - GENERAL 

FLOW - SOURCES AND DIRECTION 

- *  m A,B 

A 
3.0 1 

3.0 1 

-------- 
&I-- 

L 
4b- 

S 

1.0 - 

A.B 

/ I l I l  c- t +;,I; 11111 

I l  INDICATION OF HYDRAULIC PRESSURE SOURCE. 
2) DIRECTION OF HYDRAULIC FLOW. ~. ~ 

3) INTERNAL HYDRAULIC PILOT VALVE: PUMP OR MOTOR 
ELEMENT. 

I )  INDICATION OF PNEUMATIC PRESSURE SOURCE. 
2) DIRECTION OF PNEUMATIC FLOW. 
:31 INTERNAL PNEUMATIC PILOT VALVE, PUMP OR MOTOR 

:4 )  PNEUMATIC EXHAUST PORT, OR ATMOSPHERIC 
ELEMENT: GAS PRESSURE. 

TERMINATION OF FLUID DRAIN LINE. 

NORMAL DIRECTION OF FLOW I N  LINES OR VALVES. 

t FLOW I N  EITHER DIRECTION I S  POSSIBLE. * *  ALTERNATE ARROW HEAD CONFIGURATION. 
4, C-6 

DIRECTION OF FREE FLOW; USUALLY PLACED UNDER 
A SYMBOL ENVELOPE. TO INDICATE A FREE-FLOW 
ARROW MARKED ON COMPONENT BODY. 4, C-6 

* HIGH PRESSURE ( A L L  PRESSURE LEVELS HIGHER THAN 
RETURN PRESSURE 1 

HIGH PRESSURE LINES. 

HIGH PRESSURE PILOT LINES. 

* LOW PRESSURE 

RETURN LINES: ALL FLOW ANO DRAIN LINES 
CONNECTE0 TO THE RESERVOIR. 

tt LOW PRESSURE PILOT LINES. ANû DRAIN LINES 
VENTING TO ATMOCPHERE. 

SUCTION LINES; (L INES CONNECTING THE RESERVOIR 
TO Ti-!€ PUMP INLET PORT 1 .  

S - I .25 MM ( OR 0.05 I N ) ,  APPROXIMATELY. 

L - 5.0 MM ( û R O . 1 9  I N ) .  APPROXIMATELY. 

0 FOR LINE TERMINATIN .  SEE 2.1.5 . 
ALSO, 3.2.3.1 ( 1.0 T )  LINES ARE Ml 
WITHIN SMALL VALVE ENCLOSURES 
(3 .1 .4 ,  3.1.5, 3.1.5.1 1 AND 
ENVELOPES ( 3.1.6 1. 

+#* I N  COME CASES, PILOT LINES DRAWN AS 
3.2.2.1 OR 3.2.3.1 MAY BE DESIRABLE. 
I .E . :  FOR FLUIDIC INTERFACE. 

Page 16 
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-A#! 
-@ 3 .  BASIC SYMBOLS AS 1290A 

3.2 

3.2.4 

3.2.4. I 

3.2.4.2 

~~ 

3.2.5 

3.2.6 

3.2.7 

Page 17 

FLUID FLOW LINES - GENERAL (CONT'D 1 

A.B.C-I 

: - I  .c-2 

1/2 L 1.0 T 

--il-- 
:-I 

' L  1.0 T 

CROSSING/JOINING 

LINES CROSSING. R - 2.0 MM ( O R 0 . 0 8  IN.) 
7 

LINES JOINING. d - I .5 MM ( OR 0.06 IN)  
D - 2.5 MM  (OR O .  I O  IN)  

D AND d MAY BE REDUCED WITHIN ENCLOSURES. 

LINE CODING 

-FLUID SYSTEM NO. 1,2,3,4, ETC. (OR A,B,C,D, ETC.) 

-TUBE WALL THICKNESS I N  MM, OR I N  
THOUSANDTHS-OF-AN-INCH ( AS SHOWN 

A - ALUMINUM ALLOY 
-TUBE MATERIAL - S - STEEL (CORROSION RESISTING 1 

T - TITANIUM 

- TUBE OUTSIDE DIAMETER I N  MM OR ST'D TUBE SIZE 
( AS SHOWN 1 

-PRIMARY FLOW DIRECTION AND FLUID (GAS OR LIQUID ) 

- L I N E  FUNCTION 

P - PRESSURE R - RETURN S - SUCTION ETC. 

OTHER LINES (UP,  DOWN, ETC.) MAY BE DESIGNATED 
AS REQUIRED. I 8  

~ ~~ ~~ 

L - SEE 3.2.2.2 

FUEL LINE. TO COMPLETE OIL-FUEL HEAT EXCHANGER 
SYMBOL WHERE NO OTHER FUEL LINE STANDARD 
EXISTS. 

I8 

L - SEE 3.2.2.2 

CAPILLARY LINE. 
18 

COPYRIGHT SAE International (Society of Automotive Engineers, Inc)
Licensed by Information Handling Services

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
12

90
a

https://saenorm.com/api/?name=6f494c6dfa6bd0cf9c04432c7aba833d


SAE A S * : L Z ï O A  86 83573qO 0031055 T W 
~ ~~~ 

~ 

AS 129OA I 3. BASIC SYMBOLS 

3.3 

3.3. I 

3.3. I .  I 

3.3. I .2 

3.3.2 

3.3.3 

3.3.4 

3.3.4. I 

3.3.4.2 

3.3.4.3 

3.3.4.4 

3.3.5 

CONNECTIONS. FLEXIBLE LINES 

B 

D 
/ 

1.5 T 

4.0 T 

3.0 T 

( 1 1  (21 

B 

(21 

+ 
c-2 

1 

0 - 

FLEXIBLE LINE (GENERAL SYMBOL 1 .  

d - SEE 3.2.4.2 

FLEXIBLE HOSE. 

D - SEE 3.2.4.2 

COILED TUBING. OR TUBING DESIGNED FOR 
TORSION OR FLEXURE. 

I8  

ROTARY OR SWIVEL CONNECTOR. OR JOINT 

[ I )  SINGLE FLOW LINE. 

(2) W E  THAN ONE FLOW LINE REPRESENTS CONCENTRIC, 
BUT SEPARATE, FLOW PATHS I N  ROTARY CONNECTOR. 

A.B 

BLEEDER FITTING - 
~~ 

I )  CONTINUOUS 

2) TEMPORARY 

B 

JOINTS 

NEED N Y  BE SHOWN 
AT IMPORTANT POINTS. 

PERMANENT JOINT 

RECONNECTABLE JOINT 

PLUGGED PORT, FILL PORT. PRESSURE CAP, DUST CAP 

CAPPED LINE 

EXTENSION FITTING 

SIMPLIFIED SYMBOL. 
(PRESSWIE AND VOLUME BALANCED). 

D - SEE 3.2.4.2 

Page 18 
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e A C  
-@I 3 .  BASIC SYMBOLS AS 1290A 

3.4 

3 . 4 .  I 

3.4.2 

3.4.3 

3 . 4 . 4  

3.4.5 

1.4.6 

1.4.7 

1.4.8 

MECHANICAL. ELECTRICAL ANO FUNCTIONAL 

I 1.0 
_II =DonDu 

112 L L 
c- I 6 T  

I .5 A 
T 

B VARIABLE 

I .o 

B 

i 
A.B 

I .o 

I .5 

1.5 1 1 

VARIABLE 

1.0 T 

t 1.5 T 

MECHANICAL LINKAGE. 

DIMENSION L AS I N  3.2.2.2 . 
I8  

SHAFT O!? PISTON ROD. 

USE SINGLE LINE FOR VALVE SHAFTS. 

9 

ELECTRICAL LINE. 

B 

DIRECTION OF ROTATION. 

FOR SHAFTS, THE ARROW I S  CONSIDERED TO BE ON 
THE NEAR SIDE. 

A.B 

FACILITY FOR VARIABLE CONTROL OF PUMP, SPRING, 
SOLENOID, ETC. GENERAL SYMBOL. 

THE ARROW MAY BE BENT, AS SHOWN, TO ADD THE 
METHOD OF VARIABILITY. B 

FOR AIRCRAFT APPLICATIONS, THE MOST LIKELY 
COMMON USAGE I S  I N  THE SYMBOL FOR A VARIABLE 
DELIVERY P W ,  WHERE THE ADDED PRESSURE 
COMPENSATION SYMBOL INDICATES AUTOMATIC 
VARIATION BETWEEN WIDE LIMITS OF FLOW WITH 
A NARROW VARIATION I N  PRESSURE. 4 , 0  

ADJUSTABILITY FOR FACTORY SETTING OF RELIEF 
VALVES, ETC., I S  NOT SYMBOLIZED. 

SPRING USED AS A MECHANICAL LINK, CYLINDER 
INTERNAL RETURN SPRING. ETC. 

PIVOTING DEVICE WITH FIXED FULCRUM. GROUND OR 
EARTHING POINT. 

TO INDICATE, I N  MOVING BODY COMPONENTS, WHICH 
PART I S  FIXED TO STRUCTURE. 

PRESSURE COMPENSATION, GAUGE NEEDLE, OR 
TRANSDUCER ARM. 

Page 19 
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AS 1290A 3 .  BASIC SYMBOLS =@ 

3.5 

3.5. I 

3.5. I. I 

3.5. I .2 

3.5. I .3 

3.5. I .4 

3.5. I .5 

3.5. I .6 

3.5. I .i 

3.5. I .éi 

3.5. I .9 

:ONTROLS ALL 1.5 T. EXCEPT AS NOTED. 

A- B- 

a @ 

B k 

(2) + 
B 

B 
W 

A B 

u 1.0 T 

I 

MECHANICAL OR MUSCULAR (MANUAL 1 

SPRING FOR VALVE CONTROL. 

MANUAL CONTROL - GENERAL SYMBOL. 

B 

I 1 PUSH BUTTON. 

(2) PULL BUTTON. 

(3) PUSH-PULL BUTTON. B 

LEVER. 

B 

( I )  PEDAL. 

(2) TREADLE. 

( 1 )  MECHANICAL - GENERAL SYMBOL. 

(2) PLUNGER. 

( I l  MECHANICAL - ROLLER. 

(2) MECHANICAL - ROLLER - ONE DIRECTION. 

(3) MECHANICAL - ROLLER - TWO DIRECTIONS. 

REMOTE MANUAL OR MECHANICAL, OR A MECHANICAL 
RELATIONSHIP BETWEEN W I T S  OR ELEMENTS. 
(SEE 3.4.1 1 

I I  

DETENT. 

SHOW A NOTCH FOR EACH DETENT I N  THE ACTUAL 
COMPONENT BEING SYMBOLIZED. 

A SHORT LINE INDICATES WHICH DETENT I S  I N  USE. 

DETENT MAY. FOR CONVENIENCE, BE POSITIONED ON 
EITHER END OF SYMBOL. 

NOTCH USED I N  ACTUATORS INDICATES AN INTERNAL 
LOCK. 

L = 5.0 MM (0.19 IN) TO 8.0 MM (0.31 IN) ..-. . 
, Page 20 
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4.8 

I 

REVERSING MOTOR 

A V 0  

TEMPERATURE 

I AS 1290A 
E I E  
-.$ 3 .  BASIC SYMBOLS 

I 

3.5 

3.5. I 

3.5. I .  I '  

3.5.2 

3.5.2. I 

3.5.2.2 

3.5.2.3 

3.5.2.4 

3.5.3 
~ ~~ 

3.5.3. I 

3.5.3.2 

3.5.3.3 

1.5.4 

1.5.5 

CMJTROLS (CONT'D 1 

MECHANICAL OR MUSCULAR (CONT'D) 

PREVENTS STOPPING I N  DEAD CENTER. 

B B 

I ELECTRICAL 

SOLENOID, SINGLE WINDING, FINITE CURRENT INPUT 

A . 0  A,B 

TORQUEMOTOR, SINGLE COIL - VARIABLE CURRENT 
INPUT 

TORQUEMOTOR, DUAL COIL. 

JamH OR- 

TEMPERATURE (OR THERMAL) - LOCAL SENSING 

\ B 
I 
I 

t' REMOTE SENSING 

18 

FLUID LINE TEMPERATURE COMPENSATED ( WHEN APPEARING WITHIN I A COMPONENT ENCLOSURE 1 
4 r.B 

BLANK 

BLANK 

Page 21 

COPYRIGHT SAE International (Society of Automotive Engineers, Inc)
Licensed by Information Handling Services

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
12

90
a

https://saenorm.com/api/?name=6f494c6dfa6bd0cf9c04432c7aba833d


I 
AS 129OA 

3.5 

3. BASIC SYMBOLS m€@ 

3.5.6 

3.5.6. I 

3.5.6.2 

3.5.6.3 

3.5.6.4 

3.5.6.5 

3.5.6.6 

3.5.6.7 

PRESSURE (SEE ALSO 8.6.1.2 AND 8.6.1.3) I SEE NOTE 

(3) I ( I )  PRESSWIE COMPENSATED (COMPLETE SYMBOL). 

A FLUID LINE B I (3) ALTERNATE FOR FLOW REGULATORS ( C O M  B 1 .  
~~ 

PILOT OPERATION: THE TERM "PILOT" CAN MEAN - 
( i )  A VALVE SPOOL END AS A PISTON FOR SHIFTING THE SPOOL (NOT USUALLY SYMBOLIZEDt 

SEE 3.1.6.9 1 .  

(21 A SEPARATE PISTON MECHANICALLY CONNECTED TO A SPOOL, CHECK, POPPET. ETCi SLAVE UNIT. 

(31 A MINIATURE 2-, 3-. OR 4-PORT VALVE USED TO DIRECT PRESSURE TO THE SpoOL END(S) OF THE 
MAIN SELECTOR VALVE. (CEE 8.1.6.1, 8.2.1.1. 8.2.2.1, FOR COMPLETE SYMBOLS 1 .  

(4) A MINIATURE SPRING-LOADED POPPET ACTING AS A PRESSURE LIMITER TO CREATE A PRESSURE 
UNBALANCE FOR UNSEATING A MAIN POPPET. 

( 5 )  A FLAPPER-NOZZLE OR SIMILAR PORTION OF THE FIRST STAGE OF AN ELECTROHYDRAULIC 
SERVOVALVE. 

THE TERM "DIFFERENTIAL PILOT" CAN MEAN - 
( I )  AN UNEQUAL AREA PISTON MECHANICALLY CONNECTED TO A SPOOL, POPPET, ETC., WITH CONSTANT 

PRESSURE ON THE SMALLER. 

(21 A SENSING PISTON OF GREATER AREA THAN AND MECHANICALLY I N  SERIES WITH A PILOT POPPET 
AS 3.5.6.2 (41 BUT PROVIDING A WIDER DIFFERENTIAL BETWEEN OPENING AND CLOSING. 

B 
er 

a 
L - 
7 . 

( I I  pF.4 
B 

7 

L K 

( 1 )  OPERATED FROM ONE REMOTE PRESSURE SOURCE, OR 
FROM ELSEWHERE WITHIN THE COMPONENT. 

(2) TERMINATION OF ( 1 )  FOR TWO PILOTS I N  SERIES 
( A S  3.5.8.1 1 .  

GENERAL PILOT SYMBOL WHERE DIRECTION OF PRESSURI 
I S  UNSPECIFIED. 

PILOT SUPPLIED INTERNALLY, WERATED BY PRESSURE 
APPLICATION WHEN ACTIVATED BY ANOTHER CONTROL. 

APPLICABLE TO 3.5.6.2 (2). AND WHEN NORMALLY 
CLOSED (3). 

PILOT SUPPLIED INTERNALLY, OPERATED BY PRESSURE 
RELEASE M N  ACTIVATED BY ANOTHER CONTROL. 

APPLICABLE TO 3.5.6.2 (2). AND WHEN NORMALLY 
OPEN, -(3). 

( i )  OPERATING I N  TWO SUCCESSIVE PILOT PRESSWIE 
APPLICATION STAGES ( O N E  PILOT CAUCES SECMJD 
PILOT OPERATION 1 .  

(2) OPERATING I N  TWO SUCCESSIVE PILOT PRESSWK 
RELEASE OR L I M I T  STAGES. APPLICABLE AS 3.5.6.6, 
WITH 3.5.6.2 (2) WHERE THE LATTER I S  FOR CWOL 
CENTERING OR TO 3.5.6.3 (2). 

Page 22 

COPYRIGHT SAE International (Society of Automotive Engineers, Inc)
Licensed by Information Handling Services

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
12

90
a

https://saenorm.com/api/?name=6f494c6dfa6bd0cf9c04432c7aba833d


3 .  BASIC SYMBOLS AS 1290A 

3.5 CONTROLS (CONT'D 1 

3.5.6 SEE NOTE PRESSURE ( CONT'D 1 

3.5.6.8 DIFFERENTIAL PILOT. APPLICABLE TO 3.5.6.3 ( i )  
AND SIMILAR. 

B --m-- 
3.5.6.9 -n I 

DIRECT PILOT AND COMPOUND PILOT OPERATION. 

I N  BOTH ( i l  AND (21, WHEN PRESSURE EXCEEDS 
SPRING FORCE, R.H. PANEL OPERATES. 

(2) APPLICABLE TO 3.5.6.2 ( 4 )  
(PRESSURE LIMITER). 

3.5.7 FOR NEW SYMBOLS OR FOR SPECIAL EMPHASIS, 
WRITTEN CONTROL OPTIONAL. 

3.5.8 SEE NOTE 

~~ 

COMPOSITE CONTROLS (AND, OR, AND/OR1 

3.5.8. I AND i 
ONE SIGNAL, & A SECOND SIGNAL, BOTH CAUSE 
THE DEVICE TO OPERATE. 

I I  

A 

3.5.8.2 OR : 
ONE SIGNAL, 3 THE OTHER SIGNAL, CAUSE THE 
DEVICE TO OPERATE. A 

3.5.8.3 AND/OR I 
THE SOLENOID AND THE PILOT, E THE MANUAL 
OVERRIDE ALONE, CAUSE THE DEVICE TO OPERATE. A 

3.5.8.4 c14 AND/OR I 
THE SOLENOID AND THE PILOTS, OR THE MAMUAL 
OVERRIDE AND THE PILOTS, CAUSE THE DEVICE TO 
OPERATE (PRESSURE CENTERED 1 ,  

3.5.8.5 AND/OR I 
THE SOLENOID E THE PILOT, OR THE MANUAL 
OVERRIDE THE PILOT, OR A MANUAL OVERRIDE 
ALDNE, CAUSE THE DEVICE TO OPERATE. A 

AND: 
GENERAL SYMBOL FOR SOLENOID-OPERATED PILOT 
(3.5.2.1 INTEGRATED WITH 3.5.6.4 (2) 1 ,  

#)TE FOR ALL EXAMPLES CHOWN, THE b (HYDRAVLIC 1 
OR D (PNEUMATIC 1 PILOT ELEMENTS WERE 
RANWMLY SELECTED, ANO ARE INTERCHANGEABLE 
WITHIN THE CONTROL SYMBOL. 

SEE 3.2.3.1(3)  AND 3.2.3.2(3) . 

3.5.8.6 

Page 23 
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I 

GROUND SYMBOL I S  NOT 
APPLICABLE TO AIRCRAFT 
APPLICATIONS FOR LINES 
RETURNING TO A MAIN 
RESERVOIR. ( SEE 3.2.3.1, 
8 . 6 . 2 ) .  (REF. ITEM 4.1.2 

AS 1290A I 4 .  RESERVOIRS, ACCUMULATORS, GAS BOTTLES 

4. I RESERVOIRS 

THE FOLLOWING ARE BASIC SYMBOLS FOR VARIOUS TYPES OF RESERVOIRS SHOWING THE ESSENTIAL 
FEATURES. THE BASIC CONNECTING LINES ARE AS SHOWN: HOWEVER, OTHER ITEMS SUCH AS LEVEL 
INOICATORS. RELIEF VALVES.DRAIN VALVES, FILLER CAPS. BLEED VALVES, ETC., MAY BE ADDED AS 
APPLICABLE. 
DESIGN. 

OTHER TYPES AND VARIANTS SHALL SHOW SIMILAR SYMBOLS, COMPATIBLE WITH THE 

ON INSTALLATION SCHEMATICS. RESERVOIRS SHALL BE ORIENTED AS I N  THE AIRCRAFT 

ALL ENVELOPES 1.5 T. 

4.1.1 RESERVOIR OPEN TO 
ATMOSPHERE 

4. I .2 PRESSURIZED 
( A I R - O I L  INTERFACE 

4 .  I .3 BELLOWS TYPE 
( A I R  AND O I L  SEPARATED 1 

4 .  I .4 PRESSURE OPERATED 
( O R  BOOTSTRAP TYPE 
RESERVOIR 

U 
4. I .5 OPEN RESERVOIR WITH 

ATTACHED HYDRAULIC 
MOTOR-DRIVEN BOOSTER 
PUMP. (SEE SEC. 7 

INLET PORT 

OPEN RESERVOIR - GENERAL SYMBOL 

U 
4. I .6 

OVERFLOW RESERVOIR. OR U RESERVOIR I N  A COMPONENT. 
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I AS 1290A 
e A c  4 .  RESERVOIRS, ACCUMULATORS, GAS 
-@ BOTTLES 

4. I 

4. I . 7  

4. I .a 

4.2 

4.2. I 

4.2.2 

4.2.3 

4.2.4 

4.3 

RESERVOIRS (CONT'D 1 ALL I .5 T . 

A.B 

ACCUMULATORS 

A.B I 

8 
3 

PRESSURIZED RESERVOIR - GENERAL SYMBOL 
SHOW I N  HORIZONTAL POSITION. 

ENVELOPE PER 2.5.4.3 AND 3.1.9 . 

AIR RECEIVER 
FOR PNEUMATIC SYSTEMS. 
SHOW I N  HORIZONTAL POSITION. 

ENVELOPE PER 2.5.4.3 AND 3.1.9 . B 

ALL 1.5 T . 
ENVELOPE PER 2.5.4.5 AND 3 .  I .9, EXCEPT 
AS NOTED. 

ACCUMULATOR - GENERAL SYMBOL 
WITHOUT INDICATION OF ENERGIZING DEVICE. 

ACCUMULATOR, HYDRO-PNEUMATIC 
THE SYMBOL APPLIES TO BOTH FLEXIBLE DIAPHRAGM 
(USUALLY SPHERICAL 1 TYPES, AND TO PISTON 
(CYLINDRICAL 1 TYPES. 

ACCUMULATOR, COMPENSATING ( SELF-DISPLACING 
ACCUMULATOR, OR RETURN-FLOW ACCUMULATOR 1 
AN EQUAL VOLUME OF O I L  I S  DISPLACED I N  THE 
LOW PRESSURE (LOWER) O I L  CHAMBER, TO THAT 
DISPLACED I N  THE HIGH PRESSURE (UPPER 1 O I L  
CHAMBER. 
THE LOWEST CHAMBER (BENEATH THE LOW PRESSURE 
O I L  CHAMBER 1 I S  VENTED TO ATMOSPHERE. 
NON-STANDARD ENVELOPE. 

SPRING ENERGIZED ACCUMULATOR 

FOR APPLICATION, SEE 10.2 . 

BOTTLE, GAS STORAGE 

THE SYMBOL APPLIES TO BOTH SPHERICAL AND 
CYLINDRICAL TYPES, 
APPLICATIONi EMERGENCY GAS BOTTLE, 
OR AUXILIARY GAS BOTTLE FOR 
ACCUMULATOR, 
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I 
AS 1290A F L U I D  CONDITIONERS 3 w  (El 

6 .  I 

5.1.1 

5. I .2 

5. I .3 

5.1.4 

5. I .4. I 

5 .  I .5 

FILTERS 

'4@+' I I I I 

ENVELOPE - 2.5.4.4. 3.1.7, AND 9.13 . 
( i  

( 2  

FILTER OR SCREEN. WITH ELEMENT NOT REMOVABLE 
I N  SITU OR WHERE THIS I S  NOT SIGNIFICANT TO 
CIRCUIT FUNCTION. 
SYMBOL ( SEE 3.1.8 1 .  

MAY BE USED AS GENERAL 

SIMPLIFIED SYMBM FOR SCREEN I N  RESTRICTOR 
VALVES, ETC. 

FILTER, WITH ELEMENT REMOVABLE I N  SITU, 
REGARDLESS OF ENCLOSURE TYPE. 

FILTER, WITH REMOVABLE ELEMENT AND WITH 
BY -PASS. 

PER MIL-F-5504, LINE-TYPE. AS SHOWN. 

SEE 8.6.2.2 (6) . 
C-14 

FILTER, WITH REMOVABLE ELEMENT AND WITH 
A P  INDICATOR. 

C-14 

AS 5.1.4, WITH ADDED CHIP DETECTOR. 

FILTER, WITH REMOVABLE ELEMENT. WITH AUTOMATIC 
LINE SHUT-OFF ON BOWL REMOVAL, WITH A P  
INDICATOR HAVING THERMAL LOCKOUT, SLWIGE 
ARRESTOR, MANUAL RE-SET BUTTON. AND WITH 
INTEGRAL PRESSURE SWITCH. 
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SAE AS*L290A 8b 8357390 003LOb9 O I' 
~ 

- 
5. I 

5. I .6 

5. I .7 

5.2. 

5.2. I 

5.2.2 

5.2.3 

5.2.4 

AS 1290A *=o 5. FLUID CONDITIONERS 

FILTERS (CONT'D 1 

1 OPTIONAL 

WATER SEPARATORS AND FILTER-SEPARATORS 

A,B 

I 
A.B I 

I 
A . 0  I 

A.B -3- 

FILTER, WITH REMOVABLE ELEMENT, WITH AUTOMATIC 
LINE SHUT-OFF ON BOWL REMOVAL (SHOWN AS 
COMPLETE SYMBOL, AS ALTERNATIVE TO 9.13.5 1 ,  
WITH BY-PASS RELIEF VALVE, AND WITH A P  
INDICATOR HAVING THERMAL LOCKOUT, SURGE 
ARRESTOR, AND MANUAL RESET BUTTON. 

PER MIL-F-8815 STYLE A.  AS SHOWN. 

FILTER, WITH REMOVABLE ELEMENT, WITH AUTOMATIC 
LINE SHUT-OFF ON BOWL REMOVAL, WITH A P  
INDICATOR HAVING MANUAL RE-SET BUTTON AND 
THERMAL LOCKOUT HAVING M A N A L  OVERRIDE, WITH 
I N  SITU FUNCTIONAL TEST PORT (SHOWN NORMALLY 
PLUGGED 1 ,  AND WITH SAMPLING PORT (SHOWN 
NORMALLY PLUGGED 1 .  

WATER SEPARATOR WITH MANUAL DRAIN. 

WATER SEPARATOR WITH AUTOMATIC DRAIN. 

FILTER-SEPARATOR WITH MANUAL DRAIN. 

FOR AUTOMATIC DRAIN, SEE 5.2.2 . 
A,B 

CHEMICAL DRIER. 
A.B 
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- A C  
5. FLUID CONDITIONERS -0 I AS 1290A 

5.3 

5.3. I 

5.3.2 

5.3.3 

HEAT EXCHANGERS THESE ARE DRAWN WITH A LARGER ENVELOPE THAN 
FOR FILTERS, AS AN AID I N  IDENTIFICATION. 
(SEE 2.5.4.2 AND 3.1.7 1 

HYDRAULIC FLUID-TO-FUEL HEAT EXCHANGER. 
(REFERRED TO, I N  CODES A AND B, AS "COOLER") 

OUTSIDE LINES INDICATE LICIUID COOLING MEDIUM 

SEE 3.2.6 . 

HYDRAULIC FLUID-TO-AIR HEAT EXCHANGER. 
( REFERRED TO I N  CODES A AND B AS "COOLER") 

OUTSIDE TRIANGLES INDICATE THAT AIR I S  THE 
COOLING MEDIUM. 

UNITS REPRESENTED ARE ( 1 )  HEATERS, 
AND (2) TEMPERATURE CONTROLLERS. 

ALTHOUGH NOT COMMON I N  AIRCRAFT CIRCUITS. 
UNITS ARE INCLUDED FOR SYMBOLIC REPRESENTATION 
OF HEAT INFLOW AND OUTFLOW. EXTERNAL MEDIA 
NOT SHOWN. 
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SAE AS*1270A 86 8357340 00310bb 4 =' 
6 .  EMERGY CONVERSION - ACTUATING 

AS 1290A CYLINDERS, ACTUATORS 

THE ACTUATING CYLINDERS SHOWN ARE SOME TYPICAL VARIANTS AND 
ARE NOT INTENDED AS A COMPLETE REFERENCE. ( SEE NOTE 9, SEC.I i  
ALL FLUID LINES ARE LOW PRESSURE TO DEMONSTRATE POSITION ONLY. 

6. I 

6. i . O  

6.1.1 

6. I .2 

6. I .3 

6. I .4 

6. I .5 

6. I .6 

6. i .7 

Page 2 

LINEAR ACTUATORS (CYLINDERS 1 .  

A.B,9 
CE- 

A bz5 

B b 

ALL 1.5 T. 

( i )  ACTUATING CYLINDERS GENERAL SYMBOL FOR USE 
I N  PRELIMINARY CIRCUITS i @ OPTIONAL, 

(2) SMALL CYLINDERS AS COMPONENT ELEMENTS. 

NOTE: BOTH ABOVE ARE EXCEPTIONS TO NOTE 9. 

I I  
~~ 

DOUBLE ACTING. 

SINGLE ACTING. ALTERNATIVELY, PRESSURE MAY 
ENTER AT ROD END WITH HEAD END VENTED. 

SINGLE ACTING WITH SPRING RETURN. 

DIAMETER OF ROD COMPARED TO DIAMETER OF BORE 
I S  SIGNIFICANT TO CIRCUIT FUNCTION. 

DOUBLE ENDED. PISTON RODS MAY BE EWAL 
(SHOWN 1 OR UNEQUAL DIAMETERS. 

4 

TELESCOPIC CYLINDER-SINGLE ACTING. 

I 
I I I 1 ,  I 
I 1 -  I I r I 

WSITI(3NI f f i  CYLINDERS 

4 
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AS 129OA 
6 .  ENERGY CONVERSION - ACTUATING I CYLINDERS, ACTUATORS 

6 .  I 

6. I .8 

6. I .9 

- 

6.1.10 

6.1.11 

6.1.12 

6.1.13 

6.1.14 

LINEAR ACTUATORS (CYLINDERS 1 ,  
( CONT'D 1 .  

I I 
I 
I 

I 

I 

1 

1 

1 

I 

I 
1 
l 

I 

SIDE-BY-SIDE CYLINDERS WITH COMMON BODY AT 
PORTINGS . 

SWIVEL-END CYLINDER. DOUBLE PORT SWIVEL AT 
ROD END. 

CYLINDER WITH DASHPOT (CUSHION 1 AT BOTH ENDS. 

CYLINDER WITH DASHPOT (CUSHION 1 AT ON€ END. 

ROD END SHOWN. 

CYLINDER WITH LOCKS AT HEAD AND ROD ENDS. 

GENERAL LOCK SYMBOL. 

SYMBOL APPLIES TO EITHER PISTON OR COLLET (ROD) 
TYPE LOCKS. 

CYLINDER WITH LOCKS AND LOCK INDICATORS 
AT HEAD AND ROD ENDS. (INDICATOR DETAILED 
I N  SEC. 9 1 .  

PRESSURE INTENSIFIER. 
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I 6 .  ENERGY CONVERSION - ACTUATIrIG 
-@ CYLINDERS, ACTUATORS AS 1290A 

6. I LINEAR ACTUATORS (CYLINDERS 1 (CONT’D 1 

6.1.15 

6.2 

6.2. I 

6.3 

6.3. I 

6.3.2 

6.3.3 

I-I T 
BRAKE ACTUATOR 

SIMPLIFIED SYMBOL. 

I OTHER-THAN-LINEAR ACTUATORS 

ROTARY OR OSCILLATING ACTUATOR 

FLIGHT CONTROL CYLINDERS 

FLIGHT CONTROL CYLINDERS ARE MADE DISTINCTIVE BY CROSS-HATCHING OF CYLINDER ROD AND 
PISTON, INCLUSION OF END BEARINGS, AND USUALLY HAVING ATTACHED VALVE (DETAILED I N  SEC. 8 1 
AS AN ACTUATOR PACKAGE. 
MOVING-BODY CYLINDERS. 

MECHANICAL LINKAGES ARE STYLIZED REPRESENTATIONS OF USUALLY COMPLEX SYSTEMS. 

GROUND-POINT SYMBOL SHOWS ATTACHMENT TO FIXED STRUCTURE FOR 

n 

MOVING BODY BOOST ACTUATOR 

GROUND POINT, CONNECTED TO INPUT, 
PROVIDES PROPûRTIONAL-LOAD 
FEEDBACK. 

MOVING BODY, FULL POWER, TANDEM 
ACTUATOR 

FIXED BODY, FULL POWER, 
SIDE-BY-SIDE, DUAL ACTUATOR 
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~- ~~ 

7. ENERGY CONVERSION .- PIWS,  
MOTORS, EEGINES I 

THE INTERNAL TRIANGLE(S1 POINT OUTWARD. 7. I PUMPS - HYDRAULIC 

7.1.1 PUMPS - HYDRAULIC - POWER DRIVEN 

7.1.1 . I  

i FIXED-DISPLACEMENT PUMP, WITH ONE DIRECTION 
OF FLOW, AND WITH CASE DRAIN INTERNALLY 
CONNECTED TO PUMP INLET 

ENVELOPE 2.5.4.1 (TYPICAL 1 

A . 0  

7 .  I .  1.2 GENERAL SYMBOL FOR VARIABLE-DISPLACEMENT PUMP, 
WITH ONE DIRECTION OF FLOW, WHERE I T  I S  NOT 
IMPORTANT TO SPECIFY VARIABILITY CONTROL 

CASE DRAIN AND ROTATION OPTIONAL. 

7 .  I .  I .3 VARIABLE-DISPLACEMENT, PRESSURE-COMPENSATED 
PUMP, WITH ONE DIRECTION OF FLOW, AND 
CASE-DRAIN LINE CONNECTION 

SYMBOL FOR MIL-P-19692, OR ISO/DIS 8278, PUMP. 

COMPLETE SIMPLIFIED 

7.1. I .4 AS 7.1.1.3. EXCEPT WITH CASE DRAIN PORT 
BLOCKED, AND WITH SHAFT-SEAL LEAKAGE VENTED TO 
ATMOSPHERE. 

7 .  I .  I .5 

~~ 

( 1 )  AS 7.1.1.3, EXCEPT WITH ADDED SOLENOID-OPERATEC 
DEPRESSURIZATION VALVE. 

(2) AS ( I ) .  EXCEPT WITH ADDED BLOCKING VALVE: 
SEE 8.5.3 . 

7 .  I .  I .6 COMMANO I&+ BASIC VARIABLE-DISPLACEMENT SERVO PUMP, WITH 
BI-DIRECTIONAL FLOW (OVER-CENTER PUMP 1 ,  
SINGLE DIRECTION OF ROTATION. AND WITH CASE 
DRAIN 

COMPLETE SIMPLIFIED 
Page 1 3  
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7. ENERGY CONVERSION PUMPS, mAE 
-@ MOTORS, ENGINES AS 1290A 

7. I . 2  

7. I .2. I 

7. I .2.2 

7.1.2.3 

7. I .2.4 

7. I .2.5 

Page 33 

-3 

T 

PUMPS - HYDRAULIC, MUSCULAR ENERGY DRIVEN 

HAND PUMP - GENERAL SYMBOL 

( i )  LINEAR - SINGLE-ACTING. 
(2) LINEAR - DOUBLE-ACTING. 
(3) ROTARY - SINGLE-ACTING. 
(4)  ROTARY - DOUBLE-ACTING. 

FOOT-OPERATED PUMP (OR CONTROL, OR MASTER 
CYLINDER 1 OF MASTER/SLAVE UNIT 

ENVELOPE 2.5.4.4. 

PUSHING ON PEDAL CAUSES OUTWARD FLOW TO SLAVE 
UNIT, AND RELEASE OF PEDAL PERMITS RECHARGE 
THROUGH THE SAME LINE. 

DUAL-CONTROL CYLINDERS WITH REMOTE RESERVOIRS, 
AND WITH SLAVE UNITS AS OPERATORS OF MAIN 
VALVE ( 1 )  

EITHER MASTER/SLAVE UNIT WILL OPERATE THE 
MAIN VALVE. 

EMERGENCY-BACKUP BRAKE MASTER CYLINDER 

.FOOT CONTROL THROUGH MECHANICAL LINKAGE TO 
MAIN VALVE ( 1 1 1  FOOT MUSCULAR CONTROL FOR 
MASTER CYLINDER OPERATION4 ADDED RETURN LINE 
PORT FOR UNIT REPLENISHMENT BY SYSTEM RETURN. 

MASTER BRAKE CYLINDER ( O R  UNIT 1 WITH RETWN 
FLOW TO INTERNAL RESERVOIR, AND WITH EXTERNAL 
FILL PORT 
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AS 129OA 
7. ENERGY CONVERSION - PUMPS. I MOTORS, ENGINES I 

7.2 

7.2. I 

7.2.2 

7.2.3 

7.2.3. I 

- 

7.2.4 

7.3 

7.3. I 

7.3.2 

1.3.3 

MOTORS, PUMP-MOTORS, POWER TRANSFER UNITS 

SI4 

“EUMATIC PUMPS. COMPRESSORS, MOTORS 

I 

FIXED-DISPLACEMENT, BI-DIRECTIONAL HYDRAULIC 
MOTOR, WITH CASE DRAIN 

NOTE: FOR MOTORS, THE INTERNAL TRIANGLES 
POINT INWARD. 

A,B 

PUMP MOTOR 

OPERATES I N  ONE DIRECTION AS A PUMP, AND I N  
OTHER DIRECTION AS A MOTOR. 

A,B 

POWER TRANSFER UNIT 

THE POWER TRANSFER UNIT-HALF WITH THE GREATER 
ENERGY INPUT OPERATES AS A MOTOR AND DRIVES 
THE OTHER UNIT-HALF AS A PUMP. 

POWER TRANSFER UNIT 

SINGLE DIRECTION OF POWER TRANSFER, AND SINGLE 
DIRECTION OF ROTATION, 

VARIABLE-DELIVERY PRESSURE-COMPENSATED MOTOR, 
WITH ONE DIRECTION OF FLOW, AND CASE DRAIN. 

FIXED-DISPLACEMENT AIR COMPRESSOR 

A 

VACUUM P W  

A 

PNEUMATIC MOTOR, BI-DIRECTIONAL 
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7 .  ENERGY CONVERSION - PUMPS, 
AS 1290A -@ MOTORS, E N G I N E S  

7 . 4  DRIVING AND DRIVEN UNITS 
I . E . ,  ELECTRIC MOTORS, GENERATORS, 

ENGINES, AIR TURBINES 

7 . 4 .  I 

~ 

7 . 4 .  I .  I 

7 . 4 . 2  

7 . 4 . 2 .  I 

7 . 4 . 3  

7 . 4 . 4  

7 . 4 . 5  

7 . 4 . 6  

A 

c - I O  D 

A 

ELECTRIC MOTOR 

ENVELOPE 2 . 5 . 4 . 3  
A,B 

MOTOR PUMP 

ELECTRIC MOTOR-DRIVEN VARIABLE-DISPLACEMENT 
PUMP, 

GENERATOR 

ENVELOPE DIA. 2 . 5 . 4 . 3  

HYDRAULIC MOTOR-DRIVEN GENERATOR 

HEAT ENGINE, PISTON TYPE. 

4 

HEAT ENGINE, GAS-TURBINE TYPE 

AIR TURBINE. 

RAM AIR TURBINE. 
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AS 129OA 

8 .  I 

(.AC 8. VALVES - CONTROL -@ 

8.1.1 

8. I .  I I 

8. I .  I .2 

~~ 

ô. I .2 

8 .  I .3 

8. I .3. I 

8. I .4 

8. I .5 

ô. I .6 

ô. I .6. I 

TWO-PORT SELECTOR 

* 
A 

A 

c- I +MI+- 

& 
A.B I 

I 
IKb 

I 

SHUT-OFF VALVE, MANUALLY OPERATED. 
GENERAL SYMBOL 

SYMBOL USED WHEN THE VALVE TYPE, OR THE 
INDICATION OF NORMAL FLOW OPTION, I S  NOT 
SIGNIFICANT TO CIRCUIT FUNCTION. 

SHUT-OFF VALVE, REVERSIBLE ( OPERATED WITH 
PRESSURE AT EITHER PORT 1 ,  MANUALLY OPERATED, 
SHOWN OPEN. 
SEE NOTE. 

SHUT-OFF VALVE. NON-REVERSIBLE ( NORMALLY 
PRESSURIZED AT ONLY ONE PORT 1 ,  MANUALLY 
OPERATED, SHOWN CLOSED. 

SEE NOTE. 

NOTE: ONLY ONE MANUAL CONTROL NEED BE SHOWN. 

ACCUMULATOR AIR-CHARGING VALVE, SHOWN WITH CAP. 

SHUT-OFF VALVE, MANUALLY OPERATED, 
SPRING RETURN. NORMALLY CLOSED. 

MANUAL SYMBOL MAY BE EXTENDED TO OUTSIDE 
MANIFOLD OF COMPOSITE SYMBOL. 

PUSH-BUTTON VALVE, SPRING RETURN. 
NORMALLY CLOSED 

APPLICATION8 BLEED VALVE. 

( I )  MOTOR OPERATED SHUT-OFF VALVE, SHOWN OPEN WITH 
FULL COUNTERCLOCKWISE SHAFT ROTATION, AND 
CLOSED WITH FULL CLOCKWISE ROTATION. 

(2) RELATED DIRECTION OF ROTATION NOT SIGNIFICANT. 

SOLENOID-OPERATED SHUT-OFF VALVE 

DIRECT-OPERATING SOLENOID VALVE, 
NORMALLY CLOSED. 

PILOT VALVE (COMPLETE SYMB(u- 1 
USED I N  COMPLETE VALVE SYMBOLS, PARTICULARLY 
FOR MODULAR ASSEMBLIES. WHERE I T  MAY BE REMOVE1 
I N  SITU FROM THE MAIN VALVE I T  SERVES. 
ENVELOPE 2.5.4.7 . 
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I 
b A E  J C T ~  8. VALVES - CONTROL AS 1290A 

8. I 

8. I . 7  

8. I .7. I 

8. I .8 

8.2 

8.2. I 

8.2. I .  I 

8.2.2 

8.2.2. I 

8.2.3 

8.2.4 

TWO-PORT SELECTOR (CONT'D 1 

MECHANICALLY-OPERATED VALVE, 
INFINITELY-VARIABLE POSITION, NORMALLY CLOSED. 
( TRACER VALVE 1 

FLOW I S  AN LOGOUS TO OPERATOR POSITION. 

NEEDLE VALVE 

FLOW I S  AN LOGOUS TO OPERATOR POSITION. 

ONLY ONE MANUAL CONTROL NEED BE SHOWN. 

Rd I PRESSURE-OPERATED VALVES, SEE 3.5.6.2(2). 

( 1 )  INTERNALLY OPERATED. 
(2) EXTERNALLY OPERATED. 

APPLICATIONi LOCKOUT VALVES ( PRESSURE DROP 
THROUGH VALVE I S  INDEPENDENT OF ACTUATION 
PRESSURE 1 .  

THREE-PORT SELECTOR 

I A,B P l  I R  

I 
I 

I 
T 

A,B P l  I R  

DIRECT-ACTING SOLENOID VALVE, NORMALLY CLOSED. 

APPLICATION: SHUT-OFF VALVE. 

PILOT VALVE (COMPLETE SYMBOL 1 
USED I N  COMPLETE VALVE SYMBOLS, PARTICULARLY 
FOR MODULAR ASSEMBLIES, WHERE I T  MAY BE REMOVED 
I N  SITU FROM THE MAIN VALVE I T  SERVES. 
ENVELOPE 2.5.4.7 . 
DIRECT-ACTING SOLENOID VALVE, NORMALLY OPEN. 

APPLICATION: BRAKE ANTI-SKID VALVE, 

PILOT VALVE (COMPLETE SYMBOL 1 
USED I N  COMPLETE VALVE SYMBOLS, PARTICULARLY 
FOR MODULAR ASSEMBLIES. WHERE I T  MAY BE REMOVED 
I N  SITU FROM THE MAIN VALVE I T  SERVES. 
ENVELOPE 2.5.4.7 . 
MECHANICALLY-OPERATED VALVE, NORMALLY CLOSED. 

APPLICATION: SEOUENCE VALVE. 

COLENOID- OR MANUALLY-OPERATED VALVE, PLUS 
PILOT, NORMALLY OPEN. 
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AS 129OA 8 .  VALVES - CONTROL 
I 

8.2 

8.2.5 

8-2.6 

8.3 

8.3. I 

8.3.2 

~~ 

8.3.2. I 

THREE-PORT SELECTOR (CONT'D 1 

FOUR-PORT SELECTOR, MULTI-PORT SELECTOR, 
AND MULTI-PANEL SELECTOR 

IR 

P R  

C I  c2 

NORMALLY CLOSED. 
OPERATOR - SOLENOID PLUS PILOT. 
CENTER SWARE INDICATES ALL PORTS CLOSED, 
DURING TRANSIT FROM OPEN TO CLOSE 
(NON-INTERFLOW 1 .  SEE 3.1.6.3 . 
OPERATORS 3.5.6.5. 3.5.2.1 SHOWN. 
ALTERNATIVE OPERATOR 3.5.8.6. 

NORMALLY OPEN. 
OPERATOR - EXTERNAL PILOT TO OPEN, 
INTERNAL PILOT TO CLOSE, 
APPLICABLE TO DIRECT CONTROL MODULAR VALVES. 

SOLENOID/PILOT OPERATED, WITH OPEN NEUTRAL. 
THE GENERAL SYMBOL FOR THE OPERATOR (3.5.8.6 1 
INDICATES THAT I T  I S  NOT SIGNIFICANT TO 
CIRCUIT FUNCTION TO SPECIFY OPERATION BY 
APPLIED OR RELEASED PRESSURE. 

C-17 

SOLENOID PLUS INTERNAL PILOT OPERATED, ONLY 
SPRING CENTERED (ACTUATION BY APPLIED 
PRESSURE 1 ,  WITH OPEN NEUTRAL. 
SIMPLIFIED SYMBOL. 
OPERATCR 3.5.6.5 I N  CONJüNCTION WITH 3.5.2. 
TO EMPHASIZE IMPORTANCE OF SPRING ONLY 
CENTERING. - 

FUNCTIONALLY AS 8.3.2 , 

NON-MûDULAR VALVE. 
COMPLETE SYMBOL. 
SEE 8.2.1.1 . 
OPERATOR 3.5.6.4(1). 
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AS 1290A 
e A C  -g 8. VALVES - CONTROL 

8.3 

8.3.3 

8.3.3. I 

8.3.4 

8.3.4. I 

8.3.4.2 

8.3.4.3 

8.3.4.4 

8.3.4.5 

8.3.5 

FOUR-PORT SELECTOR, MULTI-PORT SELECTOR, 
MULTI-PANEL SELECTOR (CONT'D 1 

P i  i R 

P R  
I l  

c i l  I C 2  

J tlHIXI 

,3.4.  J riKlxl 
8.3.4.7 r iAixl 
8.3.4.8 Il: tl x I 
8.3.4.9 tl%l x I 
8.3.4. I O  t l  x I: :I 

A 

C I  c 2  

SOLENOID PLUS INTERNAL PILOT OPERATED, AND 
SPRING PLUS PRESSURE CENTERED (ACTUATION BY 
RELEASED PRESSURE 1 ,  WITH OPEN NEUTRAL. 
SIMPLIFIED SYMBOL. 
OPERATOR 3.5.6.7 ( 2  1 ,  I N  CONJUNCTION WITH 
3.5.2.1 TO EMPHASIZE IMPORTANCE OF SPRING 
AND PRESSURE CENTERING. - 

FUNCTIONALLY AS 8.3.3 , 
MODULAR VALVE WITH SOLENOID PILOT VALVE AND 
MAIN VALVE SEPARATE AND REMOVABLE SEPARATELY 
FROM MODULE. SEE 8.2.2.1 
SOLENOIDS SHOWN OPTIONALLY OUTSIDE OF 
ENVELOPE. 
CONTAINS CENTERING PISTONS, AND OPERATORS 
3.5.6.4(1) AND 3.5.6.6 . 
COMPLETE SYMBOL. 
NOTEI APPARENT REVERSAL OF MAIN VALVE FLOW PATH 

COMPARED TO THAT OF SIMPLIFIED SYMBOL 
I S  DUE TO LEFT-HAND SOLENOID VALVE 
OPERATION DIRECTING HIGH PRESSURE FLOW 
TO PORT C I  (AND RIGHT HAND SOLENOID 
VALVE TO PORT C 2  1 .  

FLOW DIRECTION OPTIONS 

SHOWING VARIETIES OF FLOW DIRECTION CONTROL, 
WHICH MAY BE OBTAINED WITH FOUR-PORT VALVES. 
THESE SYMBOLS DO NOT ILLUSTRATE COMPLETE 
FOUR-PORT VALVES, AS OPERATORS ARE NOT SHOWN. 

P, R. C I  AND C 2  SHOWN FOR 8.3.4.1 ARE 
TYPICAL F ~ R  ALL OTHERS. 

SELECTOR VALVE. 
FOUR-PORT, THREE-POSITION, PILOT-OPERATED, 
OPEN-CENTER. 
FOR USE I N  OPEN-CENTER SYSTEMS. 

Page 39 
COPYRIGHT SAE International (Society of Automotive Engineers, Inc)
Licensed by Information Handling Services

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
12

90
a

https://saenorm.com/api/?name=6f494c6dfa6bd0cf9c04432c7aba833d


I 
-AC 

AS 1290A I 8. VALVES - CONTROL -@ 

8.3 

8.3.6 

- 

8.3.7 

8.4 

8.4. I 

~ 

8.4.2 

8.4.3 

=OUR-PORT SELECTOR, MULTI-PORT SELECTOR, 
WLTI-PANEL SELECTOR (CONT'D 1 

PHASE-CONTROL VALVE (ONLY ONE CONTROL SYMBOL 
REQUIRED 1 .  I 
EXAMPLE OF A MULTI-PORT VALVE. I 

P- R MULTI-PANEL VALVE 

THE VALVE I S  DETENTED I N  THE FIRST PANEL 
POSITION, AND DETENTED AND SPRING-CENTERED I N  
THE THIRD PANEL POSITION WHICH I S  THE NORMAL 
STAND-BY POSITION. 

ONLY A SINGLE CONTROL I S  REQUIRED. 

INFINITE-POSITION SELECTOR - 
POWER-BRAKE VALVES. SERVOVALVES. 
SERVO PACKAGES 

TO BRAKE 

REFERENCE ONLY 
COMPLETE r 
SYMBOL I I 

I I  
I 1  

R P  

TO BRAKE 

SIMPLIFIED 
SYMBOL 

R' 'P 

SYSTEM 2 

0 0  

SYSTEM i 

A, 13 

POWER-BRAKE VALVE 

BRAKES OFF - L.H. PANEL. 

BRAKES ON - R.H. PANEL. 

BRAKES HOLD - TRANSITION ZONE WHERE BRAKE 
PRESSURE. V I A  PILOT LINE, 
BALANCES PEDAL LOAD, CLOSING ALL 
PORTS, REF. 3.1.6.5 . 

MECHANICAL SERVOVALVE. WHERE NEUTRAL HAS 
DEFINED PRESSURE GAIN AND LEAKAGE REQUIREMENTS 
AS MIGHT BE USED I N  FLIGHT CONTROL SYSTEMS. 

SIMPLIFIED SYMBOL FOR MECHANICAL TANDEM-CûNTRO 
SERVOVALVE. WITH DUAL SYSTEM INLETS AND OUTLET 
AS MIGHT BE MOUNTED ON FLIGHT CONTROL CYLINDER 
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-@ 8. VALVES - CONTROL 

AS 1290A 

8.4 

8 .4 .  I . 4  

8 .4 .  I .5 

8.4. I .6 

8.4 .  I .7 

0.5 

8.5. I 

Page 41 

INFINITE-POSITION SELECTOR - 
POWER-BRAKE VALVES, SERVOVALVES, 
SERVO PACKAGES (CONT’D 1 

SYSTEM I 

SYSTEM 2 - A.C-13 

C l 1  ( C 2  

I-1 

c- I 

AUTOMATIC AND SEMI-AUTOMATIC - 
CHECK-TYPE 

COMPLETE SYMBOL 

% L - 1  

A 

SIMPLIFIED SYMBOL 

SIMPLIFIED SYMBOL FOR SIDE-BY-SIDE VALVE, 
WITH DUAL SYSTEM INLETS AND OUTLETS, AS MIGHT 
BE MOUNTED ON FLIGHT CONTROL CYLINDERS. 

SIMPLIFIED SYMBOL FOR ELECTROHYDRAULIC 
PILOT-CONTROLLED FLOW-CONTROL SERVOVALVE. 

OPERATORS 3.5.2.3 COMBINED WITH 3.5.6.4 . 

SIMPLIFIED SYMBOL FOR ELECTROHYDRAULIC 
PILOT-CONTROLLED PRESSURE-CONTROL SERVOVALVE. 

OPERATORS 3.5.2.2 COMBINED WITH 3.5,6.4(2)  . 

SIMPLIFIED SYMBOL FOR COMPLEX SERVO-PACKAGE, 
AS MIGHT BE MOUNTED ON FLIGHT CONTROL CYLINDER. 

CHECK VALVES 

FLOW FROM THE LEFT ACTS I N  THE SAME DIRECTION 
AS THE SPRING TO CLOSE THE VALVE. FLOW FROM 
THE RIGHT COMPRESSES THE SPRING, AND OPENS THE 
VALVE. THE SPRING I S  USUALLY LIGHT, AND I S  
OMITTED FROM SIMPLIFIED SYMBOLS. 

NOTEI SPRING-LOADED CHECK VALVES ARE 
CONSIDERED TO BE RELIEF VALVES. 
SEE 8.6.2.2(8)  4 
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AS 1290A 8 .  VALVES - CONTROL I 
8.5 

8.5. I. I 

8.5.2 

8.5.3 

8.5.4 

8.5.4. I 

8.5.4.2 

AUTOMATIC AND SEMI-AUTOMATIC - 
CHECK-TYPE í CONT'D) 

COMPLETE SYMBOL 

ïpT L-l 

I 

I 

&: CI 

INI 

SIMPLIFIED SYMBOL 

C-6 

+- 

A, 

INLET D-F?: 
B 

I N  LINE-MOUNTED CHECK VALVE SYMBOLS (E.G., 
AN6807, AN6249, MIL-V-19069 1 FREE FLOW ARROW 
(3 .2 .1 .4  1 SHOULD ALWAYS BE SHOWN TO AVOID 
POSSIBLE CONFUSION OF THE FREE FLOW ARROW ON 
THE ACTUAL COMPONENT BODY, WITH THE SIMPLIFIED 
VALVE SEAT SYMBOL WHICH RESEMBLES AN ARROW 
HEAD. 

ENVELOPE 2.5.4.7 . 
4 

PILOT-OPERATED CHECK VALVE, PILOT OPERATED 
TO OPEN 

OPERATES AS A SIMPLE CHECK VALVE UNTIL PILOT 
PRESSURE I S  APPLIED, WHICH OPENS THE VALVE TO 
PERMIT TWO-WAY FLOW. 

I N  THE SIMPLIFIED SYMBOL. THE PILOT PRESSURE 
OPERATES THE VALVE IN THE SAME MANNER AS THE 
ADJACENT FLOW LINE, 

ENVELOPE 2.5.4.5 AND 2.5.4.8 . 4 

PILOT-OPERATED CHECK VALVE, PILOT OPERATED 
TO CLOSE 

OPERATES AS A SIMPLE CHECK VALVE UNTIL PILOT 
PRESSURE I S  APPLIED, WHICH CLOSES THE VALVE AND 
PREVENTS OPENING. 

I N  THE SIMPLIFIED SYMBOL, THE PILOT PRESSURE 
OPERATES THE VALVE I N  THE SAME MANNER AS THE 
ADJACENT FLOW LINE. 

4 

SHUTTLE VALVE (MIL-V-19068 1 

TWO PRESSURE SOURCES. NON-INTERFLOW: TWO-WAY 
FLOW PERMITTED$ PREVENTE0 FROM STOPPING I N  
DEAD CENTER. 

~~ 

SHUTTLE VALVE, INTERFLOW TYPE, TWO-WAY FLOW 

GENERAL (SIMPLIFIED 1 SYMBOL. WHERE INTERFLOW 
I S  NOT SIGNIFICANT TO CIRCUIT FUNCTION. 

RAPID EXHAUST VALVE 

WHEN INLET I S  UNLOADED. OUTLET I S  FREELY 
EXHAUSTED. 
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e A C  -B 8. VALVES - CONTROL AS 129ûA 

8.5 

8.5.5 

8.5.6 
~ 

8.5.6. I 

8.5.6.2 

8.5.6.3 

8.5.6.4 

8.5.6.5 

AUTOMATIC AND SEMI-AUTOMATIC VALVES 
- CHECK TYPE (CONT'D 1 

I TO VALVE 

-Ea- FREE FLOW. 11 DISCONNECTED, 
FREE FLOW. 

-ma- FREE FLOW. 

,% DISCONNECTED. 
FLOW CHECKED. 

I 
-E@- 

- 

CYLINDER LOCK VALVE, SINGLE, 
WITH THERMAL RELIEF 

ZED, THE CHECK VALVE I S  HELD 
FLOW (THEN AT LOW PRESSURE 

6.5.2. AND 8.6.2.3 . 
WHEN C 2  IS PRESSUR 
OPEN, PERMITTING C 
TO THE VALVE. SEE 

DISCONNECTS 

THE COUPLING HALVES ARE JOINED BY SOME TYPE OF 
STANDARD CONNECTION, OR ARE INTEGRATED AS PART 
OF A DETACHABLE LARGER UNIT. i 

THE COUPLING HALVES ARE JOINED BY A CONNECTION 
SPECIALLY DESIGNED FOR RAPID OR FREOUENT 
DISCONNECTION (QUICK DISCONNECT 1 .  

THIS TYPE I S  COMMONLY REFERRED TO AS A 
"QUICK DISCONNECT" AND I S  USUALLY USED AS A 

COUPLING-HALF THAT I S  PERMANENTLY ATTACHED 
TO THE AIR VEHICLE I S  SHOWN AS PART OF THE 
AIRBORNE SYSTEM. THIS QUICK-DISCONNECT 
DESIGN MAY INCORPORATE PUSH-PULL, THREADED, 
RACK-AND-PINION, ETC. MECHANISIMS. 

DISCONNECTED UNIT SHOWN WITH ADMD DUST CAPS. 

GROUND-SUPPORT CON~ECTION , WHERE ONLY THE 

REMOTELY-OPERATED DISCONNECT 

HYDRAULICALLY-ACTUATED VERSION SHOWN. 

MAY ALTERNATELY HAVE MECHANICAL, ELECTRICAL, 
ETC, OPERATOR. 

FOR OTHER THAN GROUND-SUPPORT CONNECTIONS 
( I . E . ,  BRAKE DISCONNECTS 1 8.5.6.1, ETC. MAY 
BE AS SHOWN, BUT TO A SMALLER SCALE. 
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-AC I 8.  VALVES - CONTROL AS 1290A 

8.6 

8.6. i 

8.6. I .  i 

8.6. i .2 

8.6. i .3 

8.6.2 

I 
AUTOMATIC AND SEMI-AUTOMATIC VALVES 
- PRESSURE CONTROL 

SINGLE ENVELOPE VALVES FOR PRESSURE CONTROL 

I N  INFINITE-POSITION, SINGLE-ENVELOPE VALVES, THE ENVELOPE I S  IMAGINED TO MOVE TO ILLUSTRATE 
HOW PRESSURE AND FLOW CONDITIONS ARE CONTROLLED AS THE VALVE I S  ACTUATED. THE TERM 
" INFINITE POSITIONf' AS APPLIED HERE, MEANS THE RANGE BETWEEN FULL-FLOW AND RE-SEAT 
CONDITIONS FOR AUTOAATIC VALVES ( CONTROLLED ENTIRELY BY THE FLUID PRESSURE I T  I S  SUBJECTED 
TO 1 .  HOWEVER. I N  SEMI-AUTOMATIC VALVES (AUTOMATIC OPERATION SUBJECT TO EXTERNAL CONTROL 1 ,  
THE EXTERNAL CONDITION MAY MODIFY THE " I N F I N I T E  POSITION" CONDITION TO THE EXTENT THAT THERE 
IS ALSO FULL "ON" OR FULL "OFF" OPTIONS. THE FOLLOWING SYMBOLS DO NOT REPRESENT COMPLETE 
VALVES, AND ALL FLUID LINES ARE LOW PRESSURE FOR DEMONSTRATION PURPOSES. 

(DASH-LINED SYMBOLS - REPRESENT IMAGINARY 
r i r --pip OPERATED POSITIONS : 

L-A 

2-PORT 2-PORT 3-PORT I (TO CLARIFY FLOW 
NORMALLY OPEN NORMALLY CLOSED NORMALLY OPEN OPTIONS 1 B 

( i )  AFFECTED INTERNALLY BY UPSTREAM PRESSURE. 
(2) AFFECTED INTERNALLY BY DOWNSTREAM PRESSURE. 
(3) AFFECTED INTERNALLY BY UPSTREAM AND DOWNSTREAM 

PRESSURES: I . E . .  DIFFERENTIAL PRESSURE. 
(4 )  AS (3)  PLUS EXTERNAL PILOT (SEMI-AUTOMATIC 

VALVE 1 ,  AND ALSO APPLIES TO ( 1 )  AND (2). 
NOTE: ALL THE ABOVE ARE GENERAL SYMBOLS INDICATING 

EITHER DIRECT-ACTING OR PILOT-OPERATED 
VALVES. 

( 5 )  ALTERNATIVES TO ( 4 )  TO INDICATE DIRECT-ACTING 

( i )  (2)  (3) 

ONLY VALVES: I .E . ,  NO PILOT, OR THE PILOT I S  

3 {$!! 
- q;b -$ SHOWN SEPARATELY. 

(4)  ( 5 )  
A B 

NOTE 

VARIOUS TYPES OF PRESSURE CONTROL VALVES HAVING UNIQUE NOMENCLATURE ( I .E. ,  "RELIEF" 

SUCH THAT FOR INDUSTRIAL VALVES, MINUR CHANGES CAN TRANSPOSE ONE TO ANOTHER (SEE 2.3.2 1 .  
THUS. PICTORIAL DIFFERENCES I N  SYMBOLOGY MAY SOMETIMES BE MORE SUBTLE THAN IMPLIED BY THE 
NOMENCLATURE. 

- 
"REDUCER" , "UNLOADING", TOMTERBALANCEM HAVE CONSTRUCTIONAL AND FUNCTIONAL SIMILARITIES 

ALSO, THE CONTROLS NOTED I N  8.6.1.2 ARE APPLICABLE TO OTHER TYPES OF VALVES. 

RELIEF VALVES 

THERE ARE VARIOUS COMMON TYPES OF RELIEF VALVE CONSTRUCTION. INCLUDING DIRECT-ACTING, 
TWO-STAGE (OR CWOWIW).  OR PILOT-OPERATED 1 VALVES. SUCH AS BALANCED-PISTON OR 
DIFFERENTIAL-AREA-PISTON TYPES (THE LATTER HAVING TH€ PISTON AREA REDUCED TO ACHIEVE A 
SMALLER SPRING SIZE 1 ,  WHEREBY THE VALVES PERFORM THE SAME BASIC FUNCTION ALTHOUGH THERE MAY 
BE SIGNIFICANT DIFFERENCES I N  DYNAMIC PERFORMANCE. ALL TH€ ABOVE ARE, I N  FACT, DIFFERENTIA1 
PRESSURE VALVES, WHERE THE SETTING I S  AFFECTED ( A N D  SUCH AMPLIFIED BY THE 
DIFFERENTIAL-PISTON TYPE VALVE BY INHERENT AND RELIEVING FLOW BACK-PRESSURE CAUSED BY THE 
LENGTH AND/OR DIAMETER OF RETURN LINES I N  CLOSED CIRCUITS. I N  CODE A, THE SIMPLIFIED SYMôOi 
I S  CONSTRUED TO MEAN ANY OF THE ABOVE TYPES, AND THE DOWNSTREAM PILOT LINE I S  OMITTED SINCE 
THE SMALL TANK SYMBOL IMPLIES CLOSE PROXIMITY SUCH THAT BACK-PRESSURE EFFECTS ARE NOT 
SIGNIFICANT. I N  AIRCRAFT CIRCUITS, ALTHOUGH THIS PILOT LINE I S  ALSO OMITTED FROM SIMPLIFIE1 
SYMBOLS. THE PRESENCE OF BACK-PRESSURE I S  IMPLIED BY THE CONTINUOUS LINE FROM THE OUTLET 
PORT. 
I S  ALSO USED I N  AIRCRAFT CIRCUITS, AND I S  SYMBOLICALLY SHOWN HEREIN. 

A BALANCED RELIEF VALVE, WHERE INLET PRESSURE I S  UNAFFECTED BY DOWNSTREAM PRESSURE, 
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-AC 8. VALVES - CONTROL 
-63 AS 1290A 

8.6 

8.6.2. I 

8.6.2.2 

8.6 2.3 

8.6.2.4 

Page 45 

AUTOMATIC AND SEMI-AUTOMATIC PRESSURE 
CONTROL (CONT'D 

COMPLETE SIMPLIFIED 

(A) B 

P- I P-2 P - l  P-2 

I 

LI I%-@ 
I 
R 

R 

RELIEF VALVE. 
GENERAL SYMBOL FOR DIRECT OR COMPOUND 
( PILOT-OPERATED 1 DIFFERENTIAL PRESSURE, 
ETC. TYPES. 

( 1 )  PRIMARY. 
( 2 )  PRIMARY. 
( 3  1 SECONDARY. 

RELIEF-TYPE VALVES 
DIFFERENTIAL PRESSURE 
DIRECT ACTING 

VALVE OPENS WHEN THE INLET PRESSURE I S  GREATER 
THAN THAT REQUIRED TO OVERCOME THE SPRING 
LOAD, PLUS THE OUTLET PRESSURE. 
THE COMPLETE SYMBOL, OR SIMPLIFIED SYMBOL ( A ) ,  
I S  RECOMMENDED FOR CIRCUIT PROTECTION VALVES 
WHERE THE CONSTANTLY CLOSED POSITION REPRESENTS 
THE NORMAL SYSTEM CONDITION, AND RELIEVES 
PRESSURE FROM A HIGH-PRESSURE TO A LOW-PRESSURE 
LINE ( REFERENCE MIL-V-5523, MIL-V-8813, AND 
MIL-V-5527 1 .  
THE SIMPLIFIED SYMBOL ( B I  I S  RECOMMENDED FOR 
VALVES WHERE THE OPEN POSITION REPRESENTS A 
FREQUENT SYSTEM CONDITION, OR FOR A LOCAL 
BY-PASS VALVE WITHIN A COMPONENT SYMBOL 
(REPRESENTING SPASMODIC OPERATION 1 AND 
PRESSURE RELIEF I S  USUALLY TO A LINE OF 
SIMILAR PRESSURE LEVEL. 
APPLICATION: BACK-PRESSURE VALVE, FILTER 
BY-PASS VALVE, HIGH-OPENING-PRESSURE CHECK 
VALVE, ETC. 4,12,c-14 

DUAL THERMAL RELIEF VALVE 
TWO SMALL-FLOW CAPACITY PRESSURE RELIEF VALVES, 
EACH ACTING INDEPENDENTLY WITH A COMMON RETURN 
LINE, TO RELIEVE EXCESSIVE PRESSURE I N  EITHER 
OF TWO BLOCKED LINES, DUE TO TEMPERATURE 
INCREASE. 

RELIEF VALVE - VENTED TO ATMOSPHERE (BLOW-OFF 
VALVE 1 
DIRECT ACTING. 
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8. VALVES - CONTROL AS 1290A 

8 .6  

~ 

8.6.2.5 

8.6.3 

8.6.4 

AUTOMATIC AND SEMI-AUTOMATIC PRESSURE 
CONTROL CONT 'D 

( i  

A 

I (2) R 

PILOT-OPERATED BALANCED-PISTON RELIEF VALVE, 
WITH INTERNAL AND REMOTE PILOT OPERATION. 
WITH REMûTE PILOT BLOCKED, PRESSURE RISE 
INITIALLY CAUSES THE PILOT TO UNSEAT, AND THEN 
PRESSURE UNBALANCE ACROSS THE MAIN VALVE PISTON 
(THROUGH THE THROTTLING ACTION OF THE 
RESTRICTOR 1 ,  CAUSES I T  TO OPEN. 
PRESSURE UNBALANCE CAN BE CAUSED DIRECTLY BY 
REMOTE PILOT PRESSURE DECREASE AT ANY LESSER 
PRESSURE THAN THE PILOT SETTING TO THE EXTENT 
OF COMPLETE UNLOADING. 

SEE 8.6.1 . 4 

( I )  COMPLETE SYMBOL. 

(2) SIMPLIFIED SYMBOL, 

BALANCED RELIEF VALVE 
COMPONENT I S  PRESSURE-COMPENSATED AT OUTLET 
SIDE TO OPEN AT A CONSTANT INLET PRESSURE 
IRRESPECTIVE OF OUTLET PRESSURE. 
USAGE UNDER 8.6.2.2 APPLIES. 

~ _ _ _ _  

PRIORITY VALVE 
AS 8.6.3 WITH ADDED FREE REVERSE FLOW. 
SEE ARP243B FOR DEFINITION AND USAGE OF 
PRIORITY VALVES. 
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-@ I AS 1290A 

8.6 

8.6.5 

8.6.6 

8.6.6. I 

8.6.6.2 

AUTOMATIC AND SEMI-AUTOMATIC PRESSURE 
CONTROL (CONT'D 1 

ACCUMULATOR 
COMPLETE -- 

ACCUMULATOR 
SIMPLIFIED I 

I ----- 'Z!f==&?T 
RETURN 

A 

L c+ 

B 

B 

PRESSURE REGULATING (UNLOADING 1 VALVE 
DIFFERENTIAL-PRESSURE, PILOT OPERATED. 
LOADING (OR CUT-IN) - 

MAIN SYSTEM VALVE, AND SYSTEM SENSING PISTON, 
ARE EACH PRESSURE BALANCED! PILOT VALVE 
SPRING KEEPS PILOT VALVE CLOSED AGAINST 
SENSING PRESSURE. 

A RISE I N  PRESSURE CRACKS OPEN THE PILOT 
VALVE UNBALANCING THE SENSING PISTON TO 
COMPLETELY OPEN PILOT VALVE, THUS UNBALANCING 
THE MAIN VALVE WHICH SHIFTS TO UNLOAD THE 
PUMP, AND THE CHECK VALVE CLOSES. THE 
DIFFERENTIAL BETWEEN CUT-IN PRESSURE AND 
CUT-OUT PRESSURE (NORMALLY ABOUT 15% 1 I S  
DUE TO THE LARGER AREA OF THE SENSING PISTON 
AS COMPARED TO THE AREA OF THE PILOT POPPET. 
SEE 3.5.6.7 ( 2  1. 

A TWO-PANEL SYMBOL I S  USED FOR THE MAIN 
VALVE TD BE COMPATIBLE WITH THE AUTOMATIC 
SNAP-ACTION OPERATION ( NO THROTTLING 1 .  
SEE 3.1.6.2 , AND 3.5.6.9 . 

UNLOADING (OR CUT-OUT 1 - 

NOTE t 

REDUCING VALVE (PRESSURE REDUCER 1 
GENERAL SYMBOL FOR DIRECT-ACTING, OR PILOT 
OPERATED, 
BASIC FUNCTION AS 8.6.6.1 . 

REDUCING VALVE (PRESSURE REDUCER 1 
TWO-PORT, DIRECT-ACTING. 
SUBSTANTIALLY CONSTANT OUTLET PRESSURE I S  
PROVIDED WITH VARIABLE INLET PRESSURE, I F  
INLET PRESSURE I S  MAINTAINED ABOVE THE OUTLET 
PRESSURE. 
I F  THE OUTLET LINE I S  BLOCKED, OUTLET PRESSURE 
WILL USUALLY RISE TO THE LEVEL OF THE INLET 
PRESSURE, DUE TO VALVE INTERNAL LEAKAGE. 4 

THREE-PORT, DIRECT-ACTING. 
EXCESS DOWNSTREAM PRESSURE WILL RELIEVE TO 
RETURN, AND DOWNSTREAM PRESSURE WILL BE 
MAINTAINED AT A LEVEL CLOSE TO THE 
REDUCED-PRESSURE SETTING ( 
MIL-V-7909 1 ,  SEE 8.6.1.1 , 
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AS 1290A 8 .  VALVES - CONTROL I E I E  
-0 

8.7 

8.7. I 

8.7. I. I 

8.7.2 

8.7.3 

8.7.4 

8.7.4. I 

8.7.5 

AUTOMATIC AND SEMI-AUTOMATIC FLOW 
CONTROL 

m- I -  

I -  - 
A 

- 

COMPLETE SIMPLIFIED 

3Et 
B 

S I W L I F I E D  SYMBOLS 

RESTRICTION 
SYMBOL FOR REDUCED FLOW AREA I N  COMPONENT, 
OR FITTING, FOR CONTROL OF FLOW OR PRESSURE. 
GENERAL SYMBOL. WHEN SHOWN AS A LINE RESTRICTOF 
WITHOUT AN ENVELOPE. 

VARIABLE RESTRICTOR 
NOT COMMONLY USED I N  AIRCRAFT CIRCUITS. 
I F  USED, THE SYMBOL INDICATES THAT THE 
RESTRICTOR CANNOT BE ADJUSTED TO COMPLETE 
CLOSURE. 

SCREENED TWO-WAY RESTRICTOR 

SCREENED ONE-WAY RESTRICTOR 

FLOW REGULATOR (FLOW LIMITER 1 
PRESSURE COMPENSATED. 
SUBSTANTIALLY CONSTANT FLOW RATE I S  PROVIDED 
WITH VARIABLE INLET PRESSURE, I F  INLET PRESSURi 
I S  MAINTAINED ABOVE THE OUTLET PRESSURE BY NOT 
LESS THAN THE MINIMUM REWIRED INCREMENT. 
REVERSE FLOW RESTRICTED ONLY. 
VALVE CANNOT CLOSE COMPLETELY. 

( 1 )  PREFERRED FOR MAXIMUM CLARITY. 
(2) I N  CODE B, THE ARROW I N  THE ENVELOPE INDICATES 

CONSTANT OUTLET FLOW RATE. 

TWO-WAY FLOW REGULATOR (TWO-WAY FLOW LIMITER 1 
PRESSURE COMPENSATED TO PROVIDE CONSTANT FLOW 
RATE I N  EITHER DIRECTION. 

LINE FUSE (HYDRAULIC FUSE 1 
QUANTITY MEASURING TYPE (MIL-F-5508 1 .  
FLOW FROM THE LEFT I S  IMAGINED TO PROGRESSIVEL 
MûVE THE BALL TO THE RIGHT UNTIL I T  SEATS AND 
STOPS FLOW. 

( i )  TYPE I - SELF RESETTING ON PRESSURE 

(2 )  TYPE 2 - RESETS N Y  ON REVERSE FLOW. 

EWALIZATION: FREE REVERS FLOW. 
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8.7 

8.7.6 

8.7.6. I 

8.7.7 

8.7.8 

0.7.9 

Page 

AUTOMATIC AND SEMI-AUTOMATIC FLOW 
CONTROL (CONT'D 1 

I 

LOAD I - I 

&@ r -  g& - -  
I-I 

COMPLETE GENERAL 

49 

FLOW DIVIDER 

FLOW FROM THE LEFT I S  PROPORTIONED BETWEEN THE 
OUTLET LINES, WITH ACCURACY. 

REVERSE FLOW I S  LESS ACCURATE. 

FLOW DIVIDER AND COLLECTOR 

FLOW I N  EITHER DIRECTION I S  PROPORTIONED WITH 
ACCURACY. 

FLOW SENSITIVE VALVE 

LOW FLOWS PASS TO RETURN. AS FLOW INCREASES, 
THE DIFFERENTIAL PRESSURE PROGRESSIVELY 
INCREASES, THROTTLING TO CLOSURE. 

SELF-RESETTING ON PRESSURE EQUALIZATION, 

APPLICATION - RAM AIR TURBINE REGULATOR. 
~~~ ~ 

FLOWMETER VALVE 

A DIFFERENTIAL PRESSURE TRANSDUCER (LINEAR 1 
SENSES THE PRESSURE DROP ACROSS THE RESTRICTOR, 
AND A REMOTE GAUGE I S  CALIBRATED I N  FLOW-RATE 
UNITS. 

DURING OPERATING CONDITIONS, WITH HIGH FLOW 
RATES BEYOND THE CALIBRATED RANGE OF THE 
TRANSDUCER, THE BY-PASS CONDITION PREVAILS, 

17 

THERMALLY OPERATED VALVE 
(TEMPERATURE CONTROL VALVE 1 

WHEN I N  THE TEMPERATURE-CONTROL RANGE, THE 
VALVE I S  ACTUATED I N  A MûDULATING MANNER FROM 
ONE POSITION TO THE OTHER, I N  RESPONSE TO THE 
SENSING-UNIT CONTROL. THE VALVE CANNOT CLOSE, 

APPLICATION: TO CONTROL FLUID FLOW THROUGH A 
HEAT EXCHANGER. 
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