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IN FORMATION Issved 1-31-68
Society of Automotive Engineers, Inc. REPORT | Revised 21559

TWO PENNSYLVANIA PLAZA, NEW YORK. N.Y. 10001

‘ A GUIDE FOR THE SELECTION OF
QUICK-DISCONNECT COUPLINGS FOR AEROSPACE FLUID SYSTEMS

1. . PURPOSE ized design is required. Designers are well aware of the
economics of dead weight versus payload capacity in
The purpose of this AIR is to guide users in the proper aerospace vehicles.

selection of quick-disconnect couplings for their specific This also applies to ground support equipment when
application in fluid systems. a hose must mate with a coupling half attached to the

aerospace vehicle, Inthe latter case, the coupling half

2. SCOPE ‘ must be as light as passible while performing to its

specified requirements,

The factory involved in the selection of a quick~dis- The relationship between design (factors and fluid
connect are gropiped into the following classifications for =~ media is charted in Fig. 1., ‘The chaft indicates which
the purpose of dliscussion: subsequent paragraphs should be revigwed for a particular

application. The final specification|and design will de-
pend on the level of (performance reqpired as dictated by
the end use.

(a) Functional considerations,
(b) Weight considerations.
(c) Envirpnmental performance factors,

(d)  End fjrring types. 5. FUNGTIONAL CONSIDERATIONS
(e) Addifional considerations.

2.1 A quidk-disconnect coupling as used in this 571 General
AlR is one that ¢an be rapidly and repetitively connected 5.1.1 Design factors vary according to the special-
and disconnectefl without excessive fluid loss. ized functional considerations of the application.

2_'2 The importance of most of the design factors 5.1,2 This section excludes discussion on environ-
included in thesg groups is dependent on the fluid media mental performance as required for pfoduct qualification.
used in a particylar system. The effect of fluid media See Section 1.
on each factor i§ discussed in the text whenever 5.1.3 Topical points in each sulsequent section
applicable, point out variations due to specific fupctional considera-

tions, including reliability and humap engineering,
3. RELATED DOCUMENTS 5.2 Connection and Disconnectigon Types
5.2.1 Push-Pull - Push~Pull types are as follows:

A list of relpted specifications and standards is Class "'A" ~ That which requires axial motion to
attached as Appg¢ndix A of thisydocument, connect and disconpect,

Class ''B** - That which requireq axial motion to
4, INTRODUCTION connect plus rotatignal motion to lock
and an axial motiop to disconnect.

Aerospace quitk=disconnect coupling applications Class '*C'* - That which 1'equire;4l axial motion to
include three classificationsof wsagewhichdicrate the connect, plus rotation to lock and )
relative importance of most design factors. The classi- unlock, and axial motion to disconnect.

fications of quick-disconnect usage are: ground support

equipment, air vehicles, and space vehicles. The level 5.2.2 Threaded - Threaded types are as follows:

of performance required generally increases in the same Class '*A** - That which employs a fast lead (mul-
order of application, tiple) thread to enable connection and
The text of this report discusses requirements and disconnection with a minimum number
considerations in quick-disconnect specification and de- of turns,
sign. "Not all of them will apply to a particular coupling Class *'B*" - That which employs a standard (straight
requirement. Their relative importance will vary with lead) thread to enable connection and
usage classification and fluid media in a broad sense. disconnection with a minimum number
Each application must then be examined by the user and of turns.
manufacturer to obtain the optimum design. 5.2.3 Rack and Panel
Weight and envelope are often the reason a special- ' 5.2.3.1 The rack and panel design contains one or

Copyright 1969 by Society of Automotive Engineers, Inc. : Printed in U.S.A.


https://saenorm.com/api/?name=000fa145c1a2ecf5f52be9c2954fd506

1502

ONILS3L NOLLYDIIITYNO

9NI1S31 NOILONQOHUd —3dd

ADINOd  IN3AND0AQ  ¥3WOo1snd

1rI8viN3d ONY  ALITISYNIVINIVN

NOILvOIdIINZal

JOYINOD ALVYND

NOI1D3dSNI

ONINVITD

ALMIEvIONVHIORILNI

NOILYTIVLSNI

S34AL ONILLI4 ON3

NOISO¥M0D

8%

JONVLISISIY SNONNA

AllaInnH

9%

Nollviavy

3SINdNI HLIM NOT1vN&IA

3

NOILYYF1 3OV

(A3

IONVISISIY 1DVdNI

MOOHS

NOILvY8IA

JONyd IHNIvdIdN3L

WNNOYA/IHNSS3¥d

S1v3S

IDONYWNOJYId gvol 3aIS

Zz

DILD3NNOD ONINNG INIANOMVSIN

QR ID3INNODSIA/0ILOINNOD FIOMIVIT

5%

olnn|o|olojal«l«l«i<) oldio|olo|o|<jo| o) <| <[ < OjRKIE:

SNIATVA d3r138

vis

DILOINNOD ONINNG  NOISNTIONI ¥Iv

€1°S

LO3INNODSIO 1V SSC1 _ainid

e1s

J¥NSSIUd  AVIH

11’s

NOILvDlIdanT

01 °S

ALNIAVYLYdWNOD aind

01°c

somid 1Snag 'Sdvd 1snq

53

SdvD 34nss3yd

8's

ONIZI¥VIO0d

L%

NOILYJIONI LO3INNOD

9%

34 39dNS /3sINdN|

33

dod¥a  aunssadd

lDQODDQDDDQOOQDQD‘QDDQQQ kil |oiolo|olo|o| <<l <ot < <<

Jolojo]o)<|o|ojn|o|<iojoien olololololol«) 0 ol«| <! olo|oj«lojdk<| <D < <4<n
DDODGDDDDUUDODDUDDDDDDmqqqqnmqoaq4404qqd

lojojo|oj<|o|o|go)a

2 lojnjo|ol<|ojaloloj<lo|<|oojolguloiom@lolo alojdiaia|o[aI<| <o) <40

DDQDGODDOODDQDDDDDDDDDDQQQODDQOD<<QUQQQD

DDDDQDDDODDDQDDDDDDDDDDQQQODDQODQQ‘QD44<1D
olololollalalnl|ojojo<ialojolojoja<ioiool<;ol<ik.on<iojn| < < <0} <| <4 <0

ol olololnlolololoioiolololo lojn| 0| o|o| oo 0ol oja| o] o, 0j of 1|00} 0|Cjo| T, O|o|Oja

s

dAL NOILDANNODSIO / NOILO3INNOD

2%

NIDAXO

Q
E .
gIDQODGQDDDDOOQQDDDDDDQQQDQDODDQODQQQD4440

ONIHLVYINE

NiNlL 3y
JITNVHAAH

LHOIAM
SLO244Y
JYOLIVA

SYOLOVdA NOIS3A

NOWLM b ekl

FaVIIddY LON-O
AYNOLLLO -V
FTavoIddv-(]

NOILVYOI4IDAdS JLD3NNODSIa X2INo
NI Q343QISNOD 38 Ol SHOLOVY — i

N4

s NOILO3S

SNOILYY3QISNOD
TVYNOILIQaY

AONVNNOIY3AE |

*L NOILD3S S801DVd
TVLININNOMIANG

% NOILO3S

SNOILVMIQISNOD “1YNOILONNA



https://saenorm.com/api/?name=000fa145c1a2ecf5f52be9c2954fd506

more couplings of which separate halves are installed on
a rack and panel, The locking mechanism is independent
of the coupling.

5.2.4 Remotely Actuated

5.2.4.1 Remotely actuated designs are capable of
connection and disconnection by -other than direct manual
means but also may include manual actuation provisions.

5.2.4.2 Typical classes of remotely actuated coup-
lings are as follows:

(a) Cartridge (SQUIB)

(b) Lanyard

() Electric

(d) Hydraulic

(e) Pneumatic _

(f) Combination of any of the above types

of hypergolic fuels and their oxidizers,

5,7.3 Polarizing may be required to prevent errors
in hose line hook-up during component replacement,

5.8 Pressure Caps - Pressure caps are usually required-
for ground service connections on high pressure systems.
They include secondary overall seal tor reliability, which
is often necessary for reliability assurance on spacecraft/
vehicle applications,

5.9 Dust Caps, Dust Plugs - Dust caps and dust plugs
protect coupling halves from contamination when discon-
nected, They may use the same coupler mechanism as
the coupling, or friction fit resilient material where
allowable. ‘Pressure caps, where used, may serve as
dust caps.:

5.10 Fluid Compatibility

5,101 Fluid media,

temperature, and system pres-

5.2.5 SpeciallRequirements - One type of coupling
in this category is fhat which permits separate throttling
or shutoff of the flid without disengaging the coupling.
This coupling requires axial motion to engage plus rota-
tion to lock. Ther a separate motion to open the
poppets and to closg the poppets. Then rotation to un-
lock and axial motjon to disengage.

5.3 Selection|Criteria

5.3.1 Adequate hand(s) clearance must be pro-
vided for those coupling types which require manual con-
nection and disconpection, '

5.8.2 Maximpm allowable forces and/or torques
required for connedtion and disconnection should be
specified. (These pre dependent on line and system pres¢
sure at connection.))

5.3.3 Separatjon and connectjon forces must.be_con-
sidered in the rack|and panel type.

5.3.4 Limits and types of power sourceg should be
specified. '

5,4 Pressure Orop

5.4,1 Low prdsslre drop is equated to increased
diameter and/or lepgth and therefore greater envelope.
Valving design is a| function of pressure drop.

5.5 Impulse/Surge Life

5.5.1 Implusq life-is\generally required for hydraulic
service couplings, Where impulse is not a design factor,
peak system press

5.5.2 Impulse life varies with system temperature-
pressure profiles, pressure rise rate and number of cycles,

5.6 Connect Indication

5.6,1 Visual - Tape, paint, anodize two-tone (e.g,,

strip of a secondary color, covered or uncovered) denotes
a completely connected coupling,

5.6.2 Mechanical - Extendable pins or balls.

5.6.2.1 The connection indicator(s) should be of
such a nature that any false indication of complete con-
nection will be precluded.

5.6.3 Electrical Switches

5. 6.4 Combination - Electrical, visual, and me-
chanical type indicators may be used in combination,

5.7 Polarizing - Prevention of Cross Connection

5.7.1 Polarizing may be required where many hose
lines of the same size attach in close proximity.

5.7.2 Polarizing may pe reyuw.ed to prevent mixing

-connection.

sure governs the choice of sealing matgrials, lubricants,
and/or the choice of plastic or metalli¢ pars,

5.10.2 The selection of,metallic fomponents, seal-
ing materials, and lubricants is governed by fluid media
and cleaning requirementsinder ambignt and system
temperature and pressire conditions. ‘

5,11 Head Pressure (During Connegt and Disconnect)

5.11.1 Héadvpressure is a direct ipfluence on both
valve and coupler design., See paragraph 5,14,

5.11%2-The need for balanced vallsing is dependent
on head/pressure, line size, coupler design freedom, and
contiection force/torque allowable.

5,12 Fluid Loss at Disconnect - Minimum fluid loss
is desirable with all liquid media. Fluid loss is more
critical inside the vehicle, particularly with volatile
liquids.

5.13 Air Inclusion During Connecfion - Minimum
air inclusion during connection is desirgd, especially on
hydraulic systems.

5.14 Relief Valving

5.14.1 Relief valving is used to relieve pressure due
to fluid expansion in a closed system when the coupling
halves are disconnected. A specializedl type is actuated
by the mating half and allows pressure [decay in a closed
system, with resulting small fluid loss,| to permit

5,14, 2 Pressure release valves may be designed into
 coupling to allo a head pressure up
to operat'ing pressure, They are only usable in closed
systems since fluid loss occurs during actuation. They
are actuated by the mating half.

5.14.3 When pressure balance valve couplings are
used, pressure relief valves are not necessary to actuate
releasé valves, '

5.14.4 Thermal relief valves are designed to allow
a small amount of system fluid to escape to prevent ex-
cessive pressure build up in a closed system when the
fluid is subject to expansion.

5,14, 5 High flow relief valves may be provided to
prevent equipment damage in a hydraulic system which
is closed due to coupling disconnect.

5.14,6 High pressure relief valves may also be high
flow relief valves. High flow relief valves generally
require larger valving than do thermal or pressure relief
valves. '
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5,15 Leakage Connected/Disconnected - The speci-
fication of allowable leakage is usually classified as
zero. Zero leakage is a misnomer. Leakage is quanti-
tative and should be specified as the maximum allowable
for a specific set of conditions.

5.16 Misalignment During Connection - Specify
required misalignment provisions to compensate for
dimensional tolerances such as those entailed in connec-
tion of rack and panel assemblies.

5.17 Side Load Performance

5.17,1 This requirement is dependent on the hose
installation in a given application. The presence of side
loading affects coupler design which in turn controls the
allowable change in seal compression due to side loading.
The condition must be spec1f1ed when present in new ap-
plications since it limitscouplerdesign

5.17,2 Excessiye side loads should be av01ded The
presence and magnitude of side loads, because they
affect coupling design, should be specified when they
are unavoidable.

5,18 Seals

5.18.1 Seal cop
connection and discq
without seal damage

5,18.2 Seals should be adequately contained to pre-
- clude washout under|high flow or surge conditions.

5.18.3 Seals should be located so that they are not
subject to ready darmjage with the coupling disconnected.

figuration should permit repeated
nnection at maximum misalignment

6. WEIGHT CONSIDERATIONS

6.1 General

6.1.1 This section is a discussion of design features
that influence weight. The effect is often indirect
because it relates to[other factors which must also-be
present or absent in p set of design requirements.

6.1.2 A primafy consideration in the design of air-
craft and space vehikles is the useful payload capability.
" Structure, accessorigs, powerplants;.and hardware are all

designed to perform|their function with the minimum
~weight, The weight savings on-each component are re-
" flected in increased|payload.: Several design factors in
quick disconnect degign ‘add weight to the product. Each
factor which influences-wejght should be analyzed

6.3 Pressure Drop - A coupling with excellent pres-
sure drop performance will generally be larger and heavier
than a compact design with more pressure drop resulting
from envelope restrictions.

6.4 Impulse Life - Hydraulic couplings with a high
impulse life requirement will require heavier cross-sec-
tions than an optimum design without this requirement.

6.5 Pressure - The operating pressure range of a
coupling directly affects the choice of material and wall
thickness.

6.6 Connect Indication - A mechanical or electrical
method of indicating complete connection will add
weight directly. Color coding in various forms would not
affect weight.

6.7 Polanzmg Dev1ces - The addition of a deviceto

: : ight as well as in-
crease the envelope to accommodate|the device.

6.8 Pressure Caps - Pressute capg which are artached
to their respective coupling half and are carried on a
vehicle will add weight,

6.9 Dust Caps, Dust'Plugs (see paragraph 6.8)

6.10 Fluid Compatibility - Fluid compatibility is
a direct factor which influences the choice of basic
metals and sealing materials. Fluid ompatibility must
include lubricant compatibility,

6. 11 \Head Pressure - Connection and disconnection
againéUa head pressure will affect the sophistication of
valving, At higher pressures the valyes may have to be
pressure balanced to allow-connectioh without undue
force or torqué. It should be specifigd whether one half
or both halves are pressurized during fonnection and
disconnection.

6.12 Relief Valving - The addidion of a relief valve
may cause a slight increase in weight. It should be noted
that a close tolerance on relief pressyre or high flow can
result in a larger package and a mor¢ complex design.

6.13 Functional Life - The number of connection
cycles required of a coupling is an indirect weight factor
because it affects the sophistication ¢f the design, Mate-
rial choice with respect to wear is alfo involved.

6.14 Temperature Range - Thelfluid and ambient
temperature range directly affects the choice of material
and wall thickness.

individually for an application to determine its value

with respect to weight, Design factors which influence
weight directly or indirectly are noted in the first column
of Fig. 1. A more complete discussion of each factor
may be found in the subsequent sections on Functional
Considerations, Section 5, and Environmental Performance
Factors, Section 7.

6.2 Coupler Design

6.2.1 Threaded couplers are generally lighter than
push-pull and quick turn couplers.

6. 2.2 Rack and panel integration may save weight
on the total package. -

6.2.3 Remote actuation, where necessary, will add
weight due to the additional mechanism. On GSE appli-
cations, the mechanism may be incorporated into the
ground half at no: penalty to the airborne vehicle,

6.2.4 Self-sealing couplings are heavier than non-
self -sealing types.

6-15-Vibratien—Sheck,—Acceleration and Impact -
Resistance to the above environmental conditions di-
rectly affects the choice of materials and wall thickness.

6.16 Corrosion - Resistance to corrosive environ-
ments may dictate the use of special materials and/or
protective coatings where it would not otherwise be
required.

7. ENVIRONMENTAL PERFORMANCE FACTORS

7.1 General

7.1.1 The factors discussed in this section are de-
pendent on application and form the content of environ-
mental testing for each new design. The primary purpose
of this section is to review the established classes of per-

formance and the range of values found in aerospace

applications.

7.1.2 Specifications should reveal the range of the
values for both the operating fluid media and external
ambient of temperature and pressure.
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7.2 Pressure/Vacuum
7.2.1 Hydraulic pressure classes of MIL-C-25427A
are as follows:
Class 600 -~ 600 psig operating
Class 3000 - 3000 psig operating
7.2.2 In practice the pressure/vacuum reqitirements
may vary from a near perfect vacuum to 10, 000 psig in
the disconnected mode. In the connected mode the
external pressure may range to 6000 psi. If external
pressure exceeds internal pressure in the disconnected
mode, differential pressure forces must be considered.
7.3 Temperature Range
7.3.1 Temperature classes of MIL-H-8775 (hy-

(c) Flareless per MS33514 and M$33515,

(d) Flanged per MS24335,

(e) Boss per MS33649,

8.1.2 Special - Couplings can accommodate special
end configurations but their use should be avoided in the
interest of standardization.

9. ADDITIONAL CONSIDERATIONS

9.1 Installation

9.1.1 Factors to be considered in the installation of
a coupling are: ‘

(a) Accessibility to determine that the coupling is
properly engaged.

draulics) and MIL-P-8564 (pneumatics) are: (b) Clearance from adjacent objects for operation.
TypeI -65F to160F ' (c) Elbows, tees, and various-fittings to reduce
Type Il 166-F-te-275-F side load.
Temperature class jof MIL-H-8890 (hydraulics) is: (d) The need for provisions to, prevent hose kinking,
7 Type III 165 F to 450 F (e) Possibility of incorrect conjection (e. g., pres-
7.8.2 The cufrent state of the art deals with tem- sure to return).
peratures from neat absolute zero to over 2000 F. The 9.2 Interchangeability

limit range of nonimetallic seals is up to 450 F. Metallic
seals are needed ahove 450 F, except in very special

applications.

7.4 Vibration| Shock, Acceleration, Impact - The
above requirementy are directly related to the levels
experienced by thel vehicle application. Standard test
levels are specified in MIL-E-5272 and MIL-STD-810
and should be selegted on the basis of system requirements,

7.5 Nuclear of Gamma Radiation - The primary
effect of radiation pn couplings is on non-metallic seals,
Irradiation causes degradation, but specific Ievels can be

met with certain materials,
7.6 Humidity|- Most coupling materials with the

exception of the seals are not affected by humidity.
Under certain conditions of humidity and temperature,
the function may He affected due to frost-formulation.
This is applicable fo cryogenic systems.

7.7 Fungus Resistance - Most coupling materials are
not affected by furjgus and will motsupport their growth,
The use of fungus Jupporting magerials is discouraged.

7.8 Cartrosion|- Consideration should be given to the
environmental confitionsto be expected in service, Par-
ticular attention shoild be given to conditions which

9.2.1 There is no interchangeapility between dif-
ferent manufacturers’coupling halvels, except where a
military detail-désign exists for that specific coupling
“half.

9, 2. 2\Interchangeability is achjeved between dif-
ferent manufacturers' complete coupling assemblies only
where’their respective assemblies ar¢ designed to meet
thesame performance requirements,

9.3 Cleaning - Cieaning considerations are as
follows: ~

(a)- Cleanliness levels are direcfly related to sys=~
tem requirements, In addition, the user should
specify the particular cleanfliness level required.
The user should specify what lubricants are com-
patible with fluids and mazterials.

Consider wear and fluid congtamination after
acceptance testing.

9.4 Identification - The part(s)[should be individu-
ally and permanently identified.

9.5 Mainainability and Reliability - Maintainability
and reliability considerations are as floltows;

(b)
(c)

(a) Care should be taken that np misconnection

could cause the following:

(a) General corrosive attack

(b) Stress corrosion -

(c) Intergranular corrosion

(d) Embrittlement

(e) Galvanic corrosion

(f) Other types of cormrosive action
8. END HTTING TYPES

8.1 The following is a list of various end contigura-
tions which are used for the installation of coupling
halves:

8.1.1 Standard

(a) Flared per MS33656 and MS33657.™

(b) Precision flared per M524385 and M§24386.

can accur which wanld permit valves to remain
closed even though the coupling appears to be
connected.

Special tools should be avoided except where
accessibility and force requirements dictate
their usage.

Replacement of any internal parts of the coup-
ling should conform with the supplier's
instructions. -

(b)

(©)

9.6 Cost - Cost considerations are as follows:

Quick disconnect couplings should be selected with
full consideration for simplicity of design, reliability,
and considerations for the effects of high levels of
cleanliness.

PREPARED BY
SUBCOMMITTEE G-3A, QUICK DISCONNECT,
OF COMMITTEE G-3, AEROSPACE FITTINGS & HOSE ASSEMBLIES
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APPENDIX A

SPECIFICATIONS AND STANDARDS RELATING TO QUICK-DISCONNECT COUPLINGS ‘
Procurement Specification Related Standard | Application Pressure
MIL-C -62005 Coupling MS35746 Goupling Automo- Air Low
Automotive Air Brake tive Air Brake Lines
Lines: Quick Disconnect
None MS$21957 Couplings Quick Air Low

Disconnect Air Gonnection,
Bulkhead Fitting End 1/2

tube size
MIL-C-19179 Coupling MS$26549 Nipple Quick Dis- Fuel Low
Assembly Quick Dis¢onnect connect 2-1/2 inch Pressure
Fuel Fuel Servicing, Flange Type
MS$26550 Coupling Quick Fuel Low

Disconnect 2-1/2 inch
Pressure Fuel Servicing
Nozzle to Hose

MS26552 Nipple, Quick Fuel . Low
Disconnect 2-1/2 inch
Pressure Fuel Servicing Open
Flow, Wrenching Type

MIL-C-25162 Couinng MsS24355 Coupling Reception Fuel Low
Reception Flight Prgssure Type MA=2, Flight Pressure

Refueling, Type M4-2 Refueling Assembly of

MIL-A-25676 Adapier, . ~MS24476 Adapter Pressure 0il Low
Pressure Lubricating, Oil Lubricating Oil Servicing

Servicing Aircraft Aircraft

MS24480 Cap, Lubrication
Fitting, Protective, Pressure
Servicing Adapter

MIL-A-25677 Nozzle, WS4t 75 NozziePressure Qil ' Low
Pressure Lubricating, Oil Lubricating Oil Servicing,
Servicing, Locking Locking
MIL-C-27487 Coupling M$27019 Coupling Assembly, Fuel Low
Halves, Quick Disconnect, Quick Disconnect, Cam-
Cam-Locking Type Locking Type

M$27020 Coupling Half, Fuel Low

Quick Disconnect, Cam-
Locking Type, Male Internal

Pipe Thread, Type 1 ‘\
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Procurement Specification

-7 -

APPENDIX A (Continued)

Related Standard

MS$27021 Coupling Half Quick
Disconnect, Cam-Locking
Type, Male, Hose Shank
Type 1I

MS27022 Coupling Half, Quick

Disconnect Cam-Locking Type,
Male, External Pipe Thread,
Type 111 ’

Application

Fuel.

Fuel

Ms27023 Coupling Half, Quick
Disconnect Cam-Locking Type,
Male, Flanged Type IV

MS27024 Coupling Half, Quick
Disconnect Cam-Locking Type,
Female, Internal Pipe Thread,
Type V

MS27025 Coupling Half, Quick
Disconnect, Cam-Locking Type,
Female, Hose Shank Type VI

MS27026 Coupling Half, Quick
Disconnect Cam<Locking Type,
Female, External Pipe Thread,
Type VII

MS$27027 Coupling Half, Quick-
Disconnect Cam-Locking Type,
Female Flanged Type VIII

MS27028 Coupling Half, Quick
Disconnect Cam-Locking Type,
Cap Dust, Type IX

MS27029 Coupling Half, Quick

Fuel

Fuel

Fuel

Fuel

Fuel

Fuel

Fuel

Disconnect, Cam-Locking Type,
Plug Dust, Type I

‘MS49000 Reducer, Male by

Female by Male, Quick Dis-
connect, Cam-Locking Type,
Type X1

MS49001 Reducer, External Pipe
Thread by Quick Disconnect,
Cam-Locking Type, Male
Type XII

Fuel

Fuel

Pressure

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low


https://saenorm.com/api/?name=000fa145c1a2ecf5f52be9c2954fd506

