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FOREWORD

By permission of the American Standards Assoclagon axg &h;
merican Soclety of Mechanical Englneers, the symbols con
ge-r-e&n have beeg sdopted without change trom the following American
Standards:

ASA Z32.2.3-1948 - Graphical Symbols for Plpe Fittings, Valves

o - and Dinina.
USaAllll LUTU 4PV EARE & S omnyg ¢

Aca Q0 O 4_1040 _ Nwanhical Swymhnls for Beatina. Ventilating,
n D9 e £ TTLTET T Ti Gpiditetis WJ Maw wow o= o= v g

(Reafttrmed 1864) and Alr Conditioning.
ASA Z32.2.6-1950 - Graphical Symbols for Heat-Power

v __mas__._3 ¢ NES\ A vwan wa e
yseallilrmeaq i1sv) LLd 2 anadad el

ASA Y32.10-1958 - Graphical Symbols for Fluild Power
Diagrams.

1
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Section 1, Scope.

symbols that shall be used in the preparation of drawings wher
or symbolic representation is desired, for all items

aerospacecraft, or spacecraft. The symbols list
commonly employed on engineering drawings. They are for

and interior services.

Q
< o
<
—
Caald
«
O
(0]
o]
Q
[17]
s

e}

provided that the symbol used does not duplicate
herein, and is clearly understandable, subject t

or explained by a suitable note on the drawing

1.3 Application. - Pipe fittings, valves and piping symbols
section 2) shall be used for all systems, except whe
symbols shown for fluid power systems (see section 6)

v PR

fluid power systems. All other symbols shall be used as applicable.
1.4 Use.- Each drawing or one sheet of each set of dr:
which symbols are used shall show a legend which shall
symbols. However, those symbols which are 1 nmistakably identifi
on the drawing by the text or note at or near the b ay

omitted in the legend. In lieu of identifying each symbol, it is permissible
to state that symbols used are in accordance with this Standar the

same Ssymbol may be used for all projections of the system (planq,
elevations and sections) except where specific symbols for the various views

are included in this standard.

[
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Seéuon 2 - Graphical symbols for pipe fitiings, valves, and piping
extracted from Publication ASA 232.2.3:

e —— n T Hell
. PIPT iy e, vaivee . . .

¢ and anining
o @S z.r-gl

lanjed : Screwed :and spigot . Welded Soldered :

g

2.1 Bushing r’ 6 cf - -‘. I'
2.2 Cap ___] _ﬁ\
2.3 Cross 2 .2 2

;
.
9
o,

o
4
g
*l

2.3.1 Reducing *_t.'

2.3.2 Straight
size

c-’io
-T‘-

]
‘a
x 2 71
u{ ’1’
A €
)
4
-3¢ |
K
D
-
D

2.5 Elbow ) &
2.5.1 45-Degree ‘/ |/
- -+
] v
2.5.2 90-Degree (

—

Y
'i) -e-«k‘ —
Ty

2.5.3 'ngled

)
)
)

2.5.4 Turned up

71"

||
2.6.5 Base T ‘{’
2.6.6 Double T ‘I'I'f

((a\]
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. o~ arMr _
MIL-STo=- 17074
93 January 1883
- Bell R ~_ 1A amad
:T\w ﬂumq.s va]y‘esj Y mry Scre'ed -and splqot Welded =
. and piping (cont'a.) T langes
/Q [ <‘9
- ¢ Y. “»H
2R7 Long resiue l N ‘ N
- - L o
. 4 [ 7 =
: 2.5.8 Reducing tL _‘_L ¢
: - =
. . ap G [} ﬁ -
el 18 S PR 'L -
—~ o N\ 1 C\——}
® r——f L J
2.5.10 Side ouugt ‘ T
{outlet up) ___._k: - m
+
2.6.11 Street L—_B
2.8 Joint u 1 C MY 2 —e'—
2.6.1 Connecting | - W _ ' ~— |yl e
pipe |3 | == |7~ T/
2. 8.2 Expansion S———ys
2.7 Lateral .
=l\= N ‘1"/)(‘ b
3.8 Orifice fiange -
—i
2.0 Reducing flange I \
i | i

w
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Plpe 11t 8 : : Bell
: tings, vaives : : =3
:angeplplng (cont'd.) Flanged : Screwed - and spigot

-
.
0y
.

Welded Soldered

2.10 Puae o~
2.10.1 Bull plug —4‘ ) Q
1 0
2.10. 2 Pipe plug ~d \—
2.11 Reducer _ P o N
] —_ AT
2.11.1 Conceninnq  jL~"|i

[T d
o
t

1
b,

[

> W
ceentric N '—‘[\I -%\\ “_7‘__ %

2.12 Sleeve I B I P V2 2 o ---0-
A (N i
2.13 Tee _
= | A 7 X ¢
2 13.1 {Straicht . l u 1l s~ LL ._)‘LJ——" @_—L—Q
P4 ‘size)" _H__,I__“ + tio— <

?
¢
:
:
;

o 1a.3(0met |FON[TO T[T |7 ~
down) T .I
iT i st 011 |
2.13.4 (Ig%ue%lp ‘H_A_* .T.—‘——-1 - N
-t 2 —p—-2 w2 xl q)
Ho€ ole
2.13. 5 Reducing 'ﬂ';:'[—é“' !6 =t % -)(-r—LA')(' %
" TR Y 1

2.13. g(Single. + =4

=A==
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Tings, valves : : e ot Welded Soldered
: Plpe 11t ’ : 5 - and spigot : We
: » [ . )
a9 1Q 7 Qide ontlet! * T Y
Gbe bWV e | WumV =
toutlet !*_@_*. +—@-—+ 3—@-6
down) . , et T,
2.13. 8 Side outlet - T . N
ouet ) g3y 41t @HI-R€
2' 1‘ Un‘on a & [ - l‘l. u‘h
1,1 ﬂ: - ’“F—'
T - '
2.15 Anglevalve \ L . I b——
Jg— J 1 > pd e
2.15.1 Check |2 T N ¥ b
4 L] ’ T v
T g < e
2.15.2 Gate AT NN /\
(etevatton)| &2 o X
v 15 3 Gate (ol XU | (A — (e
Lbw A Wo WA NS L' 4 ’ N w N
2.16.4Globe M“ K ZSJ
‘é‘l_ﬁt‘lsal I
£ |7 3
— Vo O (="
£.16.5 Qlobe <a n—- (9:]‘— SF~ N
(plsm) o
2.16.6 Hose angle| same as symbol é.%3.1
.16 Automatic
e | g
2.16.1 By-pass Ay
B
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LS Jalluasy +v %

: : +  bell T
: Flanged : Screwed :and spigot : Weldod

! l

T Pipe {itlings, vaives
: and piping (cont’d.)

R,

2.18.2 Guvernor
-operated “

2.16.3 Reducing

.17 Check valve .
: 12 17.1 An3le same as 2.156.1
777 check

2 17.2(Straleht | .. ., ~ | P, N C_gﬂ\k—-d\‘b'
= ‘way) 2o Nl e N i R A ;

2.18 Cock
AU R PRUE R F[RF
2.19 Diapbragm
T P o2
IL ] W I
lve . .
2.20 Float va r=1. :--'L :r :..: : <t
.: [ 24 : - ad % A‘A&
Q- < -S>
2.21 Gate valve
¥2.21.1 S < < |POI— D<p-
2.21.2 ,Ant%le same as | symbols zzxgéaaun
C1 Y
9.21.3 Hose gate| sameas symbol .23.2
mpilfied by specfication.

W Also used for genera. STOP VALVE sSymboi when &

G

v’
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"1
D 4

: : : e 3 :
'Plpe mtl.l_n_q?::?lve‘s . Flanged : Screwed .and spigot : Welded : Soldered
Plpm‘ ACULL we s T M
‘ = ‘ 1
2.21.4 Motor- e
opersied —D-
2.22 Globe valve - o
: 2.22.1 —— |
. 2.22.2 Angle same as | Symbols
FJ100€
2.22.3 Hose same as | Ssymbo!
globe
2.22.4 Motor-
operated (L1

2.23 Hose valve

2.

23.1 Angle

2.25 Quick opening

valve

2.26 Safety valve

2.27 Stop valve

o VN

2.21.1

same as

~J
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Pipe fittings, valves and plplng (cont'd.) - Alr Conditioning, Bettlng,
Plumbing, Pneumatc Tubes and Sprinkier
(NCTE: Where line symbols on any one drawing are

duplicates of another service letter symbols may be

added. )
Air conditioning
2.28 Brine return — e e R o o—
2. 28 Brine supply ]
2. 30 Circulating chilled or hot-water flow (4] '
2. 31 Circulating chilled or hot-water return = === == =CHR— === ==
2. 32 Condenser water flow c
2. 33 Condenser water return — e (€ P :
2. 34 Drain >
2. 35 Humidification Ilne - " s
2. 36 Make-up water - - -
2.37 Refrigerant discharge —~R0
2. 38 Refngersnt liquid 8- —
2.39 Refrigerant suction I

ealin
E 40 A?r—rehef lne -— — -

2. 4] Boiler blow off

2.42 Compressed air a
2. 43 Condensate or vacuum pump discharge — Qe w= O = O co——
2. 44 Feedwaler pump discharge Q0= = O Qe e O Qe
2. 45 Fuel-oil flow ror
2.46 Fuel-oil return e inn et ORoie s e
2. 47 Fuel-o0il tank vent — e cmmf @ Ve o
2. 48 High-pressure return o e e e o
2. 49 High-pressure steam Pt Beguns
2. 50 Hot-water heating return — e o —— —
2. 51 Hot-water neating supply - :

ad
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Plpe fittings, valves and piping (cont'd.) - Air Conditlontng, Heating

ef

Plumbing, Pneumatic Tubes and Sprinkiers.

2. 52 Low-pressure return

2. 53 Low-pressure staam

2. 54 Make-up water

2.55 Medium pressure refurn

2. 56 Medium pressure Stea

B

Plumbing
2.57 Acid waste

2. 58 Cold waler
2. 50 Compressed air

2. 80 Drinking=water flow

2. 61 Drinking-water return
2.62 Firelipe

2.63 Gas

2.64 Hot water

2.85 Hot-water return

2.86 Soil, waste or leader {above grade)
2.67 Soil, waste or leader (below grade)

o 1
2. 88 Vacuum

2.0 Vent

Prneumatic tubes

2.70 Tube runs

Sprinklers
2.71 Branch and head
2. 72 Drain

2. 78 Main supplies

ACID

« 58 o0 o

ee oo

*® oo o0
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Section 3 - Graphicsl symbols for plumbing, exiraciss from

Pudblication ASA Y32.4:

Plumbing Symbols

3.1 Autopsy table

)

w
L]
'Y
)
33

: 3.3 Bed pan washer

3.4 Bed pap sterllizer

B-1
B-2,0c

Use specification to describe

arw

arPs

) (:) o]

10

\ 8.6 Can washer

9.0 Dish washer

8.10 Drain

3.12 Gas outlet

he sv s 99 ee 0o 00
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3.13 Range

3.14 Grease trap

[
)
o
Q

mn

(4]

cr
-
cr
o

3.16 Hose rack

317 Hot water tank

3.18 Laundry tray

3.19 Lavatorles

Plumbing Sy=bols (cont'd.)
3.20 Meter
—O—
R M
raln
3.21 Roof dra D
! l, RD
GT
I 3.22 Shower
“a 3.22.1 Head |
A
——0
[ o Bl
2.22.2 Stall P
O c T
HWT
3.23 Sink
-
LT S-2.etC
Use specification to describe
=t fountai
L-2.etc 1.24 Wash founiain
3.24.1 Ctrcular m
to describe
wWF

11
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Plumbing Symbols {cont’d.)

? 8.24,2 Emif circular

WF

*  3.26Urinal
Ut :
U-2.0tc :

e o9 e

Use speciication to describe

3.26 Vacuum outlet

S.27 Water closet

N
\_/

WC-{
WwC-2,.00c

Use specification to describe

@,

WH

S.28 Water heater

12

e 5 96 60 9O 56 O 90 TS 2O 9o 4o 6 8 09 ST GV eV s ov

oo oo se e
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Section 4 - Graphical symbols for beating, ventllating and air conditioning,

extracted trom Publication ASA 232.2.4:

-

ee o0 o8 o

Heating symbols for beating, ventilating and air conditioning - Heating

/o
4.1 Air ellminator A
ra
4.2 Anchor —-
4.8 Expansion joint —
4.4 Hanger or support —)(L
1 [
4.5 Heat exchanger : —
4.0 Heat transfer suriace, plan |0 1
(indicate type such as convector)
(rvn B
4.7 Pump Mo .
(indicate type such as vacuum) \ ;
4.8 Strulner A A
m=1
4.9 Tank (deEignate type) (L2
4.10 Thermometer ﬂ
4,11 Thermostat ®
4.12 Traps ;
4.12.1 Boller return ﬂ
4.12.2 Blast thermostatic —— .
4.12.3 Float - :
4.12.4 Fioat and thermostatic —=J :
4.12.5 Thermostatic —R- :
4.13 Unit heater n‘_x_r‘dj—ﬂj
(centrifugal fan), plan (I _J
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heating. ventllating and alr condltioning (cont’d.) - Heating

b - ) 4
l'n —

4.14 Unit heater (propeller), plan LLJ —_—

4.15 Unlt ventilator, plas [— |

4.16 valves L b
4.16.1 Check LI
4.16.3 Gate e
4.18.4 Globe PR 7V, SN
4.16.5 Lock and shield —_—Pl——

]
4.16. € Motor operated S -~ T
4.16.7 Reducing pressure é
4.186. 8 Rellef =0,
{elther pressure or vacuum) ~
4.17 Vent point ] vent

14

o0 59 sefles weo

ee o0 o0

06 o8 Se @8 %6 o0 ee ev ovces e b o 09 O

ee oo oo v so o0
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Beating symbols for heating, ventilating and sir conditioning (cont'd.) - Hesting

ee o0 ve 06 v o0

su se oo

a9 o8 ©O Ge ev

4.18 Access door

4.19 Adiustable blank off

4.20 Adjustable plaque

4.2]1 Automatic dampers

4.22 Canvss connections

4.23 Deflecting damper

4.28 Exhaust Inlet celling
(indicate type)

16

r( ; r-.nn 12 -m;fm

-
[}
Baalb

iz X BO i
1
(e on n 20212
B (s 20112
[SeCh oK 2= 100 Cf M

e sOX a0 5{9

" ea *
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* 4. 20 Exhaust inlet wall __TR-1348
{indicaie 79 | [ reecrm

4.31 Inclined drop in respect s —— ?——d :
‘u‘; a;‘. Qc"l'l wé: d
4.32 Inclined rise In respect g ——r—— 4 :
. to alr flow L BTy .
4 :

4.33 Intake louvers On screen ' ‘
4.34 Louvar opening !—-\v—nﬂ""' cym :
4.35 Supply ouiiei cslling { ) asoeass 1e0e com :
. e ad :
: 4.38 Supply outlet wall | Irl TR-i12X8 :
: (indicate type) LT vee oo :

4.37 Vanes l ur~

g

4.38 Volume damper

oo o0 068 ov 40 4o 8 se es o0
ee o0 we se oo be 80 90 so oo

* This symbol (direction of arr
ASA Standard Z32. 2. 4-1848 (Reaffirmed 1954},
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Heating Symbois i0F Leating, ventllating and alr conditioning (cont'd.) - Ventilating

.

e 86 o8 se o0 s ob 0

00 sa e ea b0 sv O

ve ve oo

.o v

4. 390 Capillary tube

4. 40 Compressor

4. 4] Compressor, enclosed, crank-
case, rotary, belted

4, 42 Compressor, ODen Crankcase,
reciprocating, belted

4. 43 Compressor, oped crankcase,
reciprocating, direct drive

4, 44 Copdenser, air cooled,
finned, forced air

4. 45 Condenser, air cooled,
firned, static

4, 48 Condensar, water cooled,
concentric tube in a tube

4, 47 Condenser, waisr coovied,

—ta 1t
shell and 2ol

4. 48 Copdenser, waler cooled,
shell and tube

§. i0 Condensing unil,
air cooled

4.52 Dryer

17

oe o

ee o
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.85 Immersion cooling unit

—t
@

MIL-STD-17B-1
23 January 18€3
: Wezllng symbols for heallng,
ventilating and air conditioning (cont’d.) - Alr conditioning
1
4.53 Evaporative condenser _@E
4.54 Evaporator, circular, :@
celling type, finned \ T
: 4.55 Evaporator, manifolded, ﬂg 8 Sl :
: bare tube, gravity air sO O O
A CO ™ _ ' o mme Ao [ Y 7N Y, | n°l9l9n 'A
4. 900 LVAPOUTALUT, Walllviucy, o[o|o
finned, forced alr Uo'ololl 5 -~
o110 §
4. 57 Enporamr, manifolded, n ° o‘o‘ .
finned, gravity air U oloio B :
4.58 Evaporator, plate colls, S S S :
headered or maniioid Smmdeie .
M :
4.50 Fliter, line o :
y.~ = -—— M
4.60 Fllter & strainer, line e :
PR :
4.8] Finned type cooling unit, TLILLD :
natural convection L :
: 4.82 Forced convection :
: ranlina nnit t __J :
. wwWwasisyg wmseas oA~ .
4.63 Gauge X :
: 4 :
; 4.64 High side float Q :
: ' :
i o :
L 0

. e
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woTing symbols for bestins,

ventllating and alr condmmmq

(cont'd.) - Alr conditioning

ev e *°

ee o aw 9o o o0

ne

e
oe e oe o *° e o>

e o0 oo *° ve se e oa e °° es oo 0O se se o0

4.66 Low side ficat

tor -com ressor csed
4.67 Motop 207 P ecip r&uun:.

d\rect connec

4.68 Motor-compressor, enclosed
srankcase, rota direct

T BiiBsemar>)

connec
4 A9 9 Motor-compressor, sealed
‘erankcase, reciprocating

4.70 Motior ~Compressor; sealed
cyankcase, TOWRTY

4.7} Pressurestat

4.74 Recelver, norigonial
4 75 Re

celver, vertical

4.76 Scale trap

[o)
(o}

ee se se oo o° ee oo 0@ .o o oo 8o o0

ve oo o0 so oo 00 e

ee oe ve o8 o° ae o0
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“Heallig symbols Tor bealing,
ventilating and alr conditioning (cont'd.) - Alr conditioning

" ee eo o8 o»

Valves

.80.1 Automatic expansicn

>

4.80.2 Compres=sor suction prmun

}lmumg. thro l
compressor si

4.B0.3 Constant pressure, suction

-

.80.4 Evaporator pressure
regulating, soap action

8

. 80. 5 Evaporator pressure
rejilating, thermostitic
throttling type

4.80.6 Evaporator pressure
regulating, throttling type

{sva norator tldo\

4.80.7 BHand expansion

4. 80. 8 Magnetic stop

4.80.9 Snap action

4. 80. 10 Suction vapor regulating

4.80.11 Thermo suctlion

oo

%M%%w@@%%¢5®

20

0o 26 90 06 G 60 SO 9 88 90 e 0 eofee o0
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Heallng symbois for heating,
ventllating and air conditioning (cont’d.)  Alr conditioning

4.80.13 Water %

L

4. 81 Vibration absorber, line

;

21
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S %

b
£.1.2 Reciprocating f"'H?)

r—v

5.1.3 Centrifugal

5.2 Condenser
§.2.1 Barometric

a
| |

5.2.2 Jet =

5.2.3 Surtace !

\<L
T

5.8 Cooler or heat exchanggr

(A

~/

.

N
N

5.5 Deaerator

5.5.1

[
"
E-
4
g
3
.3

* Lk

g

5.8 Dralper or liquid level

CODLtODQP
f M Vel
V.1 pinguss
8.7.1 Bl
£.7.2
o-peese!
5.7.3
6o

=

extrantad from
Section 5 - Graphical gymbols for beat power apparsius, U
Publication ASA Z32. 2.0:
Hea! power symbois
: : 5. 4 Cooling tower
: .1 Compressor ‘ I :
. a)
: 5.1.1 RewTy $ P Ly
9.1.1 VOB
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Heat power symbols (cont’d.)

|
%
L

6. 8. 2 Double effect

<L

5.0 Extractor

en
e
©

" Asd

..f-‘"
=L i)
ally

./

Yo Ture :no l Yv

n
-
-
)

{lter

6.12 Flow nn2gle

5.13 Fluld drive

5.14 Heater

£.14.1 Alr {plate or tubular)

—
<Al
u;ﬂ

23

5.14.2 Alr (romtiag wpe)
1/

5.14.3 Desuperheaiel i

5.14.4 Direct contact

feed- water T3R 4
5. 14.5 Feed with alr
cutlet 114
Y

—}

5.14.6 Flue gas rebsster
{intermediate superheater)

I\

[44)

.14, 7 Live steam superheater
or reheater

e e B

5.15 Liquid level controller
i & 1 & R)
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s oo

s oo

5.18 Orifice

- o wm _

5.17 Precipitator
£.Lloctrestetic ‘ﬁ £ |
atochonicel/

s a

5.18 Pump
6.18.1 Centrifugal and rotary

-

"

Latters Donote Service

£. Snrler Food
$. Serviee

O- Conswnsste

C. Circ. Wter
w A7

O 01/

' 1/ 4

Fo TFbine

£. Stoen O ine
6 & Erpone
O Dvwan! Ergine

5.18.2 Recliprocating

§.18.3 Dynamic (air ejector

Or eduCtorly e

4

N
Lrl

24

or
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Heat power symbols (cont’d.)
5.24 Turbine 5.24.2 smrln ::rbme o;r
] axial ¢
5.24.1 Condensing mpress _
- 5.25 Venturi tube
g P
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Section 8 - Graphical symbols for fluld power diagrams, extracied from
ASA Publication Y32.10:

8.1 This section shows the basic symbols, describes the principles on which
the symbols are based, and illustrates some representative composite symbols.
Composite symbols can be devised for any fluid power component by combining
besic symbols. A symbol is considered to be the lines, letters and abbreviations
which ldentlfy purpose and method of operation of component represented, and
symbols only are standardized in this section. Component data are added to
symbols when used in circult diagrams and consist of names of ports and coatrol
elements, notes regarding pressure and {flow rate settings and other explanatory
data.

2
3
|l
)
]
9

Symbo he following rules are applicable to graphical symbols

gi 2
for fluid power

.:_,c—c
e
»
g
]

(a) Symbols show connectlons, flow paths and function of component
represented. They do not indicate conditions occuring during
transition from one flow path arrangement to another. Further,
they do not indicate construction, or values such as pressure,
flow rate, and other component settings.

(b) Symbals do not Indicate location of ports, direction of shifting of

spools, or position of control elements on actual component.

Symbols may be rotated or reversed without altering their

meaning except in the cases of:

(1) Lines to reservolr, 6.3.7.1 and 6.3.7.2
{2) Vented manifold, 6.8.3

(d) Line width does not alter meaning of symbols.

(e) Symbols may be drawn any suitable size. Size may be varied
for emphasis or clarity.

() Letter combinations used as parts of graphical symbols are not
necessarlly abbreviations, provided their meaning is clearly
understandable and subject to one interpretation only or

explained by a suitable note or tabulated legend on the

~ s .
drawing when necessary.

(3) Where flow lines cross, a 100p shall be used except within a symbol
envelope. Loop may be used ln this case {f c.arity is lmproved.

(h) In multiple envelope symbols, flow condition shown nearest a
control symbol takes place when that control is caused or permitted
to actuate.

(1) Each symbol is drawn to show normal or neutral condition of
component unless multiple circult diagrams are furnished showing
various phases of circult operation.

(J) Arrows shall be used within symbol envelopes to show direction of
flow path in component as used in the application represented.
Double-end arrow shall be used to indicate reversing flow. )

(k) External ports are where {low lines connect to basic symbol, except
where component enclosure is used.

Externa. ports are at intersections of flow lines and component
enclosure symbo] when enclosure s used.

o~
n
~r
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Fluld power dlagram symbols

ee ow oo aa o

8.3 Flow Lases Asd Fiow Liar Functions Q38 Flow, Dwecimes of
831 Lises, Gerking .

gl —
132 Lises, Pilee

sk of dooh abhall he ar leam 20 line widths 0.3.9 "” - "w Csupectice

LI"“! §1 GRESS Svmr v

with space spprenimarely 3 line widths. x
833 Lises, Liqguid Drais ar A Exhaust G30] Testing Stasion
Leagth of desh and space ahali be wpprsi- "—*

sately equal, esch less than 3 lioe widehs.

B34 Lines, Croesing 8302 Pisid Powsr Tahe-off Statioe
)

—5¢

. o
P L g s
L _x—

B35 Lises, Jeisiag
83.11 Quick Disconmect

J ""'—T— _+_ g3l 'm-cml

Ceonneceor dot shall be .'-nun\y 9 widshs &-&u..?.l'“!‘mﬂ

of ssseciated limes.
e

€36 Lises, Fieibie

L { ) 4 631,22 Vith Ose Chock

N\’ L,
83.7 Lises o Ressrvel e
837.1  Belew Flaid Losnl 831123 Tieh Twe Checke

| +O—

AP

G37.2 Abesr Pisid Level

(0]

C----
o
’s
r‘
»>-a
[
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OB o6 a0 se se wva

e 40 o oo e oe 46 08 ee o

et ae

se oo 4% re ae

ti1.2 Poms ]

Lises owside anvelope are asc ol gymbel,
b represem Row lines connscred therere.

G413 shamss Rosasing
l"-~\k__J!L__ ,’—.~\\--’!-
\_/ W/ \
Awow indicares direction of rorstios by as-
suming it is o8 seer sude of shah.
6414 Cowwis
S8
s Appropriate letter combinntions sre shown in

parsgrspt T-3, poge 12,

AR4Y9 Dummae Huwdramlic
by & e SErT

7N\

)

Appe ] ols shaili be added to mdicote
-L.b-'::"l: lines. and ethed of u-uol

basi
Sy il idiemed s s

mbl by SpPrOPrERE WivEie JilReo ST
PF Fised Displacoment

PK !-mc -~

- [ S

FV Vatiabie Dispmesrom

AAAAA Single, Fized Displocement
l’i~\ V]
Oy
h

i suk Vesiable Displacomes,

-

Meswai D-.l, with Drais

__/"‘\4
e

X3
v
i

N
(9 o]

L%

644 Fiwid Musars, Rowry

|
|

shehs, censecting iimes, and wathed o ol

*Tyme of compresssr shall be indicered within

basic .y-h! by appospriase lewers limed belon

s a_

CF Fimed Dispiaicinin
CX Kisetic

8431 Evemples

B4.31]1 Ceapresser

O

“Type of mosm: shall he indicated within basic
symbol by appuepriare gowepriate jeciets Ui
MF Fized Disviacemenm

MD Oscilleting
MV Vanabis Depiacses

844) Beeeples

64411 ul-cnry Fised Displecenem,
wigh Dvnie

A .
o {a0r ——
wJ \r s

*o oo © o0 ws

ev ee¢ es we

ee oo oo

* ow

e oo oo oo ae

$0 8¢ 99 0% s 84 88 e0 se va
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Fl.id power diagram symbols (cont'd.)

«s 20 20 25 s ss oo

“e o0 se e

ee v

.o

s e 2o 8D 28 we

cv ae s e

er o

v O Movor
84412 Rocsry, Vansble Displacemesnt,

Manual Comm!, with Demin

68441.3 Metor . ]
Owciliming

- r fa .. 1 imaas
PR, L

P——————
652 Double Actusg
BE2] Swmple Sed Rod
| |
R
R529 Dowble Ent Rod
' .y 2
S S
8 6 valves

66 1 Beaic Symsbel

Pesic velve sympol consists oi oae or more
envelones and lines witkin the envelopes te show
flos conditions brtneen porte. The two gysiems
ueed. te show change @ floz condisice =hee
vaive is screated, sre:

(8) Single Favelope

{b} wuiripie Enveiepes

Single enveiors symbols we wsed where bu
one flov pach exists through envelore. Flow lint
swves to shos mew piessvic of llos tendiuent
are controlled as valve i3 actuated.

29

Multiple eaveispe symbols we used where
more than one low pech exists through envelope
Envelopes move to show how flow paths change
—ion vale;ns olemen within component 18 shifted

Seh Velvitg

€0 irs various POSRIONS.

8611 Eeelopes

381.2 Pors

L1

L.

L

BRL3 Porrs, intemally Biocked

i

6.61.4 Fiou Patbs, imernal

L
[ o

L.

P

86815 Fiou, Direction of

[ aned
p—

it
—

£61.6 Comwlis
Controls for valves (see 6.7).

662 Vaives, Single Envelope

86211 Nermslly Open

{ buic.
demnotes
] nermal \ |scrusted
filow pern open flow path closed
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Fluld power diagram symbols (cont’d.)

BAD L2 Nemally Closed

-: basic

: deanotes

: ]

. $ wormal ) ].er-nd
E flow pah closed flow pmh oper

8821.21 Relief Vaive. Simplifaed Symbei for

—E}] basie

denotes

-Q somu —q.nm-d

flow path closed fiow path open

8.8622 Examples
88221 Relief Vaive

‘-@( simplifeed symbol)

(%)

6822.1.1 Pelief Valve, Remotely Commlied

- ——

I (simplified symbol)

88222 Usicading Valve,
Remoely Pilor Operered

—

L

8.622.3 Decelermiss Valve, Normally Opes

=

G822 4 Reducing Valve

Procawe sevulamt for ir o

ocher goses
T -

aon relieving relieving
(siowplified sysbels)

6623 W P s, ﬁﬁ? 314-:.__ [y PN

668231 Check

O (simplilied symbol)

Symbo! isdicaces flow from leh o right only.
88.2.32 Check, Orifice

_.&J_

Cheek, Piloc Operseed, Piiot Opened

aaz3i3

N
— (sieplified symbol)

Symbo! indicates thee flow cas pass frow rigt
to leh when presswre is imrreduced theough cov-
ol comnection.

868234 Shweff, Meawal

__.E..-

BR235 valee, rw Camrel
BR235]1 Vanable

—

30
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Fluid power diagram symbols {cont'd.)

e o0 o0 e

«d se o8 ae oo wa

X3

o2 e

se o5 s8 ae

ae e ve ee oo

ve @° w8 ov s se

868.2852 Presswe Compeonsated 6831S Twee Pasition, Fow Comnection
-
-
w:d FIED] s
(simplified symbol) it
Arow indicates direction of commlied flow.
068.2353 Varisble, Presswre Compeasated desores
v_1 v
— =
Lol HIS Y l 50 el
{simplified symbels) ‘_:J
11 o
883 Valves, Muliple Eavelepe d,
- ervelope
6&3!335:.:‘;5‘ ssscizes of: -+ ] XJ to nge )
(s) E;nlqn for each cperating position of 11
ve
(b) intarnal Aow paths for each valve pesiion actusred.
{¢) Arrows indicating flow directisn thwough I - etwelopes
valve . 10 lek
{d) anul ponis = sormel or mewral valwe
posien.
B8.6.3.1.1 Twe Pesitien, Three Commectian
Fowr Comneai
m basic aaal4 S::c Typiﬂl“;:w Paths for
Cemer Conditions
i

devotes c:]
'\ somal

P

al

'

basic
i

ectweed

Seasess Directienal Comrol. Compiete § {
| Q83 e Pocmion. Fow Comection. s’;::,

Cestazed, Soletwid Comrol, Three Ports Imer-
connected and One Port Block ac Nevtrel.

. . — P | TN

denstes the following possible phases of operation

31
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Fluld power diagram symbols (cont'd )

86832 (COnt,d) 86535 Thee Posicioa, Five (Comsecuor
J_l Sorine (emeeved, Selewwid Comml

: il swam "

: l ast——

. sretrel, centered by Qli.n.l when solenoids are w'_'w

: b-ncr.iud'

< 1 o .

: L th 6“(}&:-‘:2‘]1;‘ fonu... Eigit Osasecrien,

. {3 . izing left
actuated, ewvelope .“I'c::id by -ewergizing V l ‘|l % ]1
l ms—L Y 1Y 12‘_‘”——-5!@
J1 %% ol IRR
T y
actusced, envelopes to leh by eacrginng ngx
= lennid
8823 Esamples. Directionsal Comsrol 6.7 Types of Cossel

88331 Two Positien, Three Connection, @ 171 auri
Speing Offeee, Solennid Comrol Wiea ST

e w )

: w |
M= N >

86322 Twe Posaion, Fow Conmectien

l anne e - ewvelepe
1 by

Pr=

! £7.21 Biles, Diffurantial Aves

86333 TwoPosition, Fow Commection, Seting
Offsex. P il Operssed

? —1

&+
_ |
/1

|
1

: £.7.3Ocher Types of Consrais
: 68234 Twee Position, Fow Ceanecvien,
. Sncins Offset. Mechanicel Centrol, One Extermi
1 r
o[ T —r
. *Type of comrol shall be iadiceted by wppro-
s 11 prisre lester combintion

32
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: Fiuid power diagram Symbois {cont'd.) :
. 8.7.3 (cont'd) , :
. AR MOT Mozes, Air Potary B85 Commecime, Rasssng :
: CENT Cestril wgal :
: COMP Compeasaser .
. cYL Cyiinder ictar, Limeus) !

* DET Detem (Associmed wirh othet .
. coatsels) :
: ELEC NOT Maer, Elecueic .
. HYD MOT Motor, Hydeamlic X
* MAN Masws! .
: “ECH Mechmaicel .
. SERY Serve H .
. soL Solesoid ) :
: SOLPLT  Solewsié Comrolied, Pile Number of lines chrough circle indicates men: |
: ™R Thermal bet of flow parhs twough composent. :
. il ceatm]! sher than listed sbove is woed, its .

neme shaii be speiied ow. AR5 1 Exemple. Rotating Conmectinn uith Tuo

e oo oo

s s ee oo

ae o

es 49 05 o4 se se se o

2% o8 s ¢0 oo s oo

s s

Sorking Lises, and Owe Pl Lime, with Drain
8. 8 Miscellansoes Units
@81 Reservoir for Liquid '
GBL1 Vemes

-9
]

c.

QL2 Pressanized
88 € Ochey Mencellosreous Units

O ©

Q8.2 Recsiver Juz Aiv or Oeher Gases *Type of unin shall be indicsted by q\r/npﬂ.e

letter comiunations a8 follows

ACC Accumul ator
ELEC MOT Metee, Electric
ENG Engine

ENM Maffler. Exbmus:
FLT Filier
Q83 Vewed Manifold ™ Flow Meter
HE Hest Exchsager
iy -~ INT Imensifier
I Lus Lebricager
a Iy PS Presswe Switch
l ' SEP Separmer
d Ld sTR Straimer
commecting lines TACH Tachemeter
TIRB Tusbine
68 4 Gage fur Prsswre o Vocm &1l was ocher then limed above is used, tsname
pm— ahall be *“ﬁ’ [ B
& Arpropriste symbels shaii be edded te indica'e
shnits or commecting lmes.

33

+ se se ee o e

ee 8 o8 eo oo

«o a0 so o0

se 2o es as

ve o s oo



Downloaded from http://WWW.everyspiéc.com ]

M1 -STD- 178:‘1‘
23 January 1963

Fluld power diagram symbols (cont'd.)

-~

6.9 Comonrs brbel )

601 Composem rl-:lm_n. 1' —E_— - ]A
] i b=
Compesem eaciomme sy surormd & compasite J—""t,;q

..i—_—‘;.'.-,==!!!9g_-'ﬂﬂl.-

oymbei > . i
n-ﬂ.ki--dnegnry)-nd_n-u: '
M'.-,-- consrctions and fecticss. B | m_(_

n;i;—inmd pores are assemed to e @ (.

Vesishle Flow-rare Costrwl

prm— © @ o=

3 i ith lmegrel
P Flow 1i maii , enclosme limr withem AQ21 4 Vesiable Displacomest wit
1.:-‘:'-‘:::, shaii cross mliew ;.;‘_._‘w e D o Veives

.82 Esamples, Typical - 1
eoal . k,e!z. Fised Displocemen . Oue la- —— ‘
D‘Q:%:nn Owlets lL ".: ‘ '

w{s
»~

c-.—_——-—l’-

(od
GR21L2  Double wid Inregral Check, Unloed- . I H |

wng, amd Relief Valves

P NP e e e Gueen GEES( D =
-

-—-‘__

B A4

(rr Y rr —=% ¥ |
g S ——— -
] walnb

w
o>
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Fluid power dlagram Symbols {(cont'd.)

g2z véws

an221 *
-

1 .
i Qr—!—)‘-
‘ -—é——-%zr
| ]
s
WuJ

Liel, Delanced Typs.

fenctioasl devail. Port

sames sfe 8ot pan of symbel.)

8 2 Remew Opemted Sequence with lsse

sre

QBT e gl oo

5

e

r -

mi=t0

= St

28225

a2z

Pilee Operased Chrcks
5.1 Diftevemial Pilst Qpened

e
LT

BR22452 Ditteremtial  Pilee Opesed aad

Clesed

ag226

e

Twe Pesktiva, Fow Consscrion. Sle-

ooid Consel, Pilet Opevated

62224 PressweRaducing with isregrl Check

r:‘:&:-.“‘l
=

Ty

.-.......i-.
ol

S

(oimpiified symbel)

r |

=]

(74
on

'...-” :

- v EEEEEE— > &

(coupiore symbel)

se oo 8o

be ©0 @8 eo oo o0 0% 20
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. Fluld nower diasram hnls (eant’d ) '
[ » .-‘u!" e -—t - -‘ _--_1-_' -e g L
~ B8227 TwsPesiicn, Five Comecrion, Solie  BR2ZI0 Cyrie Canwral Pasel, Five Positis )
. mid Comel, Pilet Operered with Exhoust :
* Thrortics * :
raee{T31C M | r ‘ .
-- M 'l'-' : - :
' ] .
S e | == 1R
o
. ] . ) . . .
(simplified symbol) lL . { . _! '
- = -JP --ﬂ T/ T o Lb. u :
r"‘ ' :
* » Pasel Mouszed Sepamte Unins Fur
l E_i_—_ L—i-E‘— -&}0% ?.-1.1 ¢ Pecimge (Relief, Too Gwey, Twe
e A Check aad Flew-rate Comml Valven)
rE—L——ﬁ)—-—J i, ha .- -
- - . --
(compleve aywbol) . - I\ b ¢ H
BR228 Varisble Presswre Compensmed Flow | h " .
e :‘.o_-;éi aac %t:-:ie_;ie‘ IR A MeEED 3 .
‘ L) A e m—— :
!_uf— ] ‘ '-.-_‘T-O-T‘_.___b :
' ‘Eg (e : [] . ; :
L-- _.4..-‘ . E ﬂ.m u% '
. J L (simplificd syabsl) boh o .
: GU228 Mukiple, Three Position, Mesm! Di- -~ - - :
. rectiona! Comml, with lasegra)l Check and Relief T :
s Vaives h ..
. N\ —k;—-] .
| i :
. © 822 Fiow Rem Comesl, Presewre Oon :
. pc-n?vhl bmegsnl Choek .
N 1 S =] :
' 1 o— . .
[] M .
' M&‘M | g————— :
1ir 1 .
b ] :
' ' L 1,_ .
' JL 1 le—-la-. amembeal) H H
5 === e ;
(9 ) :

)
o
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Notice. - When Government drawings, specifications, or other data

are used for any purpose other than in connection with a definitely related
Government procurement operation, the United States Government thereby
incurs no responsibility nor any obligation whatsoever; and the fact that the
Government may have formulated, furnished, or in any way supplied the said
drawings, specifications, or other data is not to be regarded by implication
or otherwise as in any manner licensing the holder or any other person or
corporation, or conveying any rights or permission to manufacture, use, or

sell any patented invention that may in any way be related thereto.

Copies of this standard for military use may be obtained as indicated
in the general provisions of the Department of Defense Index of
Specifications and Standards.

The title and identifying symbol should be stipulated when requesting
copies of military standards.

Custodians: Preparing activity:
Army - MU Navy - Ships
Navy - Ships (Project DRPR-0059(1))

Aivw BAawro - ASD

Addd A Wiwse

37



Downloaded from http://www.everyspec.com

r, . SO E T .
A
R Se
- PURYE MY '
. N :
. -

U Y

o



o

Downloaded from http://www.everyspec.com

INSTRUCTIONS: In » coatinuing effort to make our standardization documants better, the DoD provides this form for use in
submitting comments and suggestions for improvemesats. A users of miliary standerdization documesis are invited (o provide
{ gaestions. This form may be detached, folded along the linas indicated, taped alomg the loose edge (DO NOT STAPLE), sad
- \-—dbd.l-hloetG.h-.d&-nud&-hwtmm“uﬁ-m“mwhw.u
mwd.m.m.mummmm.manmmmﬁummm
problems. Entar in biock 6 apy remarks mot reisted 10 a specific paragrapb of the document. if biock 7 @ filled out, an
-eknovhq-—m'ﬂlh—ﬂdwywmway‘wmmm-mlywﬁiﬁﬁﬁwﬁﬁﬁhﬁﬁ

2

I
CoDMOeTreq.

NOTR: 1\_.;&_..__..-.,_..95g.ﬂgmg_nrmg_‘ggmnm“MNano{

mecification reguiremants on currest contrecs  Comments subsnitied on this form do a0t constitute or imply authoriaation
to wuive any portion of the referemnced documest(s) or to amend coatractual requirements.

(Fold elong this line)

L

(Void elong this line)

l “ “ ' nn SOSYADSE

BRI NECEsBARY

inni IF MAILED

1N THE

UNITED STATES |
OFFICIAL BUSINESS S
PERALTY FDR PRIVATE USE 2300 BVS!. ES.S REH Y MA!L R
FIRST CLASS PEAMIT NO. 12503 WASHINGTOND C SR
POSTAGE Wili BE PAID RY THE DEPARTMENT OF THE NAVY T
e
. ]
Commanding Officer ————
Naval Ordance Station _,_______
Standardization/Documentation Division (Code 524 E——
Indian Head, MD 20640 TS
|
_
AN



(TO DETACH THIS FORM, CUT ALONG THIS LINE )

——— w— w——— —— e —— Gtam e G amn S emewe

— - t—— —

- - — — -~ wm—

— mar b aver  Gmae  mE e e s E  Gwme e ew e e S dmem S

Downloaded from http://www.everyspec.com

fr——— - o
STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(See [nstructions - Reverse Side )
l‘ DOCUMENT NUMBE A 1 DOCUMENT TITLE j
J3s WAME OF BUBMITTING ORGANIZATION 4 TTEL OF OROANMIZATION (Mt o=/ _.)
| [J vewoon l
| [ wen I
& ADORERS (Srveel. City, State, TIP Cods) __
D MANUPACTURER |
— L o
LJ OTVHER (Bpeeify): I
‘ a Parggraph N o W g I
b RMecommenced Wo-ding |
= )

e for Reco!

6. REMARKS

Ta. NAME OF SUBMITTER (Lasl. Fins(. M{) — Oplionst

5. WORK TELEPHONE NUMBER (Incivde Ares

Code) ~ Options!
B MATUING AGDRESS (Streer. Cify, State. ZIF Code! — Oprions: S DATE OF SUBMISE(ON (Y YMNDD)
| .
M had
_ A ——-
NN rorm 1490 PAEVIOUS EDITION 1S OBSOLETE
VUV 22 man 1940



