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GENERAL INFORMATION

The Difficulties Review encompasses problems gathered from the factory, the field, (ETR

and WTR) and UTP. The factory difficulties are limited to "selloff' and rerun composite

testing.

In the UTP area, the difficulties were excerpted from Central Test Control Reports,

Problem Reports, Supplementary History Sheets anud Problem Review Reports.

Field problems for the Difficulties Review have been limited to captive flights, flight

readiness firings, actual countdown dual propellant loading, quad tanking, component relia-

bility testing, and flight acceptance composite tests Difficulties called out in the search

for critical wealmess program was not documented.

GSE problems shall be limited to ETR Complex 12. 13. 36A and 36B for the present edition.

Hereafter only booster difficulties shall be maintained

Failure analysis reports cover difficulties from the field and fnetory and may comple-

ment the information above.

The GSE Difficulties Review, Book 1 contains 14 Volumes, one volume for each system.

under one cover. Each volume L appropriately indexed.

The Airborne Difficulties Review, Book 2 contains 13 volumes, Each volune is under

separate cover except Volumes II, iV and VI. Volumes 1I, IV, and VI are under one cover

because of the limited material contained in each volume, All volumes are appropriately

indexed.

A guide to facilitate interpretation of data in the Difficulties Review (GSE and Airborne)

• ,is part of each book or volume.



DIFFICULTIES REVIEW-IIYDIIAULIC SYSTEM AIRBOILNE

"INDEX - -

HYDRAU IJC SUBSYSTEMS - PAGE(S)

I.- Booster 0001 - 0135

U. Sustaincr/Vernier 0136 - 0307

Ill. Vernier Solo) 0307 - 0318

I. BOOSTER

Accumulators 0013, 0014, 0016, 0021, 0023, 0030, 0054,

0040, 0056, 0058, 0059, 0061, 0064, 0069,

0072, 0076, 0077, 0084, 0086, 0091, 0093,

0096-0100, 0104, 0106, 0110, 0113, 0124,

0126, 0128,

Actuator Assembly 0001-0012, 0015; 0017, 0018, 0020 -0042,

0044, 0046 -0069, 0071, 0073, 0075 -0079,

0081 -0095, 0097- 0114, 0116- 0122, 0124,

0125.

Bearing 0027

B-Nuts 0060, 0076, 0077, 0088, 0090, 0105

Clamp 0032, 0074

Compensator 0129, 0133, 0135

Diaphragm 0129

Disconrwct-riie-Off 0074, 0079, 0080, 0114, 0127

Ducting ,and Rigid Tubing 0072, 0074, 0076, 0077, 00SS, 0096

Fitting or Flangc 0012, 0050

Flow Limiter (orifice) 0003, 0004, 0009, 0010, 001S, 0020, 0023

0026, 0036, 0112, 0127

', / v



L BOOSTER (Continutd) PAGES

Gage 0001, 0003, 0008, 0017, 0031, 0033, 0035,

0037, 0039, 00.52, 0071, 0074, 0105, 0120

Hose Assembly 0015, 0016, 0019, 0026, 0039, 0058, 0060,

0064, 0065, n076, 9078, 0080, 0085, 0087,

0089, 0095, 0104, 0115, 0121, 0123, 0125,

0128

Manifold 0059, 0075, 0090, 0091

Motor (Torque) 0057, 0079, 0083

Nut 0059

Piston 0006, 0068

Plug, Mechanical 0001, 0003, 0018, 0075, 0081

Pump 0001, 0008, 001z, 0022, 0028, 0034, 0038,

0039, 0045, 0047, 0048, 0051, 0056, 0059-

0061, 0063, 0065, 0067-0069, 0074, 0075,

0080, 0090, 0094-0096, 0099, 0105, 0137,

0118, 0125, 0129, 0131-0135

Screw 0048, 0077

Seals (0-rings, Gaskets, etc) 0002, 0004-0016, 0026, 0029-0031, 0034,

0036, 0037, 0039, 0040, 0043, 0044, 0047-

"0049, 0051, 0052, 0054, 0056, 0061, 0063,

0064, 0066, 0067, 0069, 0072, 0074-0073,

0081, 0083, 0084, 0086-0095, 0097, 0098,

"0100-0106, 0108, 0113, 0117-0119, 0121

0123, 0126-0128

Spring 0055

Switch 0003, 0006, 0007, 0010, 0018-0020, 0022,

0025, 0029, 0032, 0042-0044, 0049-0052,

0073, 0095, 0128, 0130

Tank (Reservoir) 0004, 0005, 0016, 0046, 0053, 0055, 0072,

0082, 0036, 0091, 0092, 0100, o1:0, 01091



L, BOOSTER (Continued) PAGES

Tank (Reservoir) (Continued) 0111, 01115, 01119, 0124, 0128

Transducer - Feedback 0009-0011, 0013, 0028, 0030, 0036, 0039,

0042, 0046, 0050, 0060, 0106, 0109, 0111,

0112, 0122, 0131

Transducers - Pressure 0115, 0134

Valve, Manually Operated 0040, 0"64, 0070, 0078. 0092

Valve, Check 0045

Valve, Relief 0037. 0040, 0041, 0041, 0051, 0053, 0054,

0061, 0062, 0065, 0068, 0070-0073, 0075,

0093, 0115, 0129, 0130

Valve, Servo 0011, 0015-0017, 0022, 0023, 0026, 0027,

0030, 0031, 0036, 0043, 0053, 0057, 0058,

0061, 0065, 0070, 0075, 0085, 0088, 0092,

0093, 0104, 0107, 0110, 0114, 0116, 0117,

0120, 0122, 0135

Wiring Harness 0102

I. SUSTAINER/VERNIER

Accumulators 0146, 0149, 0150, 0220, 0227-0229, 0233,

0237, 0242, 0252, 0258, 0276, 0277, 0280,

0287, 0288, 0297

Actuator Assemblies 0136, 0138, 0139, 0142-0144, 0146, 0143,

"0151-0155, 0157, 0159. 0161, 0162, 0165-

0167, 0170-0175, 0177, 0178, 0130-01SS,

0190-0192, 0194-0223, 0225, 0226, 0 2 2 8 ,

0230, 0232-0236, 0238-0244, 0246, 0247, 024'

0249-0265, 0267-0287, 0299-0291, 0293-
0301, 0303-0307



H. SUSTAINER/ VERNIER (Continued) PAGEq.

Bearing 0155, 0181, 0243, 0275

B-Nut 0165, 01741, 0-78, 0210 - 0212, 0229, 0237,

0249, 0255, 0261, 0282, 0294.

Bracket 0157, 0162, 0185, 0203.

Compensator 0163, 0243.

Connector 0197.

Disconnect-Rise-off 0236, 0251, 0291-0293, 0303, 0306

Disconnect-Staging 0154, 0160, 0164, 0171, 0203, 0227, 0248,

0253, 0263, 0264, 0266, 0267, 0270, 0277,

0288, 0291.

Ducting and Rigid Tubing 0156, 0i60, 0174, 0178, 0187, 0198, 0210-

0212, 0222, 0226, 0237, 0239, 0244, 0245,

0249, 0253, 0271, 0280, 0294, 0295, 0298,

0299.

Fairing (Shield) 0225, 0239.

Filter-Mechanical-Fluid 0139, 0i40, 0176, 0199, 0225, 0247, 0260,

0282, 0295.

Fitting cr Flange 0152, 0M84, 0190, 0198, 0203, 0215, 0218,

0238, 0260, 0261, 0266, 0280, 0295, 0306

Flowlinmiter (orifice) 0136, 0137, 0139, 0142, 0145, 0170, 0171,

0176, 0178, 0179, O1n1, 01sz, uiSS, 0193,

0201, 0206, 0207, 0211, 02z2, 0224, 0226,

0246, 0305.

Gage 0182, 0137, 0189, 0213-0216,.0231,,_0232,.

0238, 021S, 0249, 0291.

Harness/Wiring/Circuits 0173, 0258, 0272, 0304.

Hose Assembly 0136, 0149, 0151, 0165, 0168, 0189, 0191,

0193, 0195, 0197, 0205, 0210, 0211, 0222,

0223, 0229, 0230, 0240, 0292, 0293, 0302,

0305.

Manifold 0201, 0245, 0276, 0307.



II. SUSTAIN ERV ERINIER .Continued) PAGES

Motor 0153, 0176, 0280, 0286.

O-Rings/Seals/Gaskets 0146, 0148, 0150, 0151, 0153-0135, 0158,

0161, 0164, 0167, 0170, 0171, 0175-0178,

0180, 0182, 0187, 0190, 0192, 0194, 0196,

0198-0203, 0205, 0206, 0208, 0209, 0210,

0212, 0214, 0216, 0217, 0219-0223, 0227-

0230, 0232, 0233, 0235-0238, 03-11, 0242,

0246, 0247, 0250-0253, 0235", 0256, 0258-

0262, 0264-0278, 0280, 0282, 02S3, 0285,

0287-0290, 0293, 0296, 0298-0300, 0303,

0305, 0307.

Piston 0209, 0227, 0243, 0250, 0257.

Poppet 0171, 0289.

Plug 0194, 0207

Pump 0137, 0151, 0152, 0159, 0163, 0184, 01S8-

0190, 0193, 0198, 0199, 0214, 0215, 0217,

0218, 0227, 0233, 0237-0239, 0243, 0247,

0254, 0255, 0259,-0262, 0264, 0266, 0270,

0271, 0273, 0274, 0276, 0278, 0279, 0235,

0288, 0302.

Screw 0154, 0158, -159, ,v, 0237.

Shaft 0137, 0241, 0242, 0305.

Spring 0167, 0248.

Switch-P ressure 0306, 0107.

I0



U. buS'TAIN.EIR/EI4NIER (Continued) PAGES

Tank (Reservoir) 0136, 0188, 0192, 0197, 0201, 0212, 0247,
0259

Transducer -Feedback 0138, 0140, 0142, 0147, 0160, 0161, 0165,

0166, 0168, 0172, 0173, 0176, 01i5-01-7,

0191, 0208, 0211 0213, 0215, 0224, 0239,

025i, 0258, 0286, 0290, 0292, 0296, 0302 -

0304

Transducer - Pressure 0257

Valve - Bleed 0202

Valve- Check 0142, 0191, 0195, 0196, 0238, 0246. 0249,

0268.

Valve - Manually Operated 0192

Valve -Relief 0139, 0141, 0200, 0201, 0203-0207, 0215,

0228, 0250, 0265, 0267, 0271, 02S9, 0299

Valve- Servo 0143;- 0150, 0152, 0154 -0166, 0165 -0170,

0172, 0173, 0175, 0177, 0179, 01-0, 0182,

0184, 0186, 01S8, 0390- 0192, 0196, 0197,

0200, 0203, 0208, 0214, 0215, 021S, 0219,

0222, 0221, 0226, 0234, 0240, 0245, 0252,

0254-0257, 0264, 0269, 02980-0282, 02S.,

0287, 0291, 0295-0298

III. VERNIE. SOT,.0

Accumulat,,r 0311, 0:312, 0315 -0317

Actuator Assembly 0307, 0.310, 0:312, 9314, 0317, 0.18

Ducting and Rigid Tbtl~in4 0310, 0315, 0316

Filte r- can ical-Fuid 0308

Fitting or F:lmgc 0308

Flask-Air 0310, 0312



II. _y..EJINIEI' SL (Continued) PAGES

Harness/Wiring/Circuitti 0312, (,13

O-Rings/Scals/"Gaslets 0307, 030,-, 0311. 0314

Pin 0309

Pump 0312

Regulhtor 0311

Squib 030q

Timer 0311

Transducer - Feedback 0313, 0314

Valve-Conax 0309, 0311, 0313
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Subject: Explanatory Information For Use of Difficulties Review (DR)
Data Tab Runs

This information has been prepared to facilitate use of the DR. It is not intended to
describe how the DR was prepared nor the scope of the existing effort.

The Difficulties Review (DR) is presented on a form compatible with automated data
processing and printout.

Appearing at the top of the page (outside of blocked-in areas) is the identification of
the system and whether it is Airborne or Ground Support Equipment. Appearing with
this identification is the date of the document and the page number.

On the right hand side outside of the blocked area, appears the abstract number. An
abstract number is assigned to each item of the Difficulty Review to facilitate trace-
ability to the original input document.

Appearing under the major identification are blocks wherein the information on
component or system difficulty is identified and explained. Attached are samples of
pages coded for reference to the following definitions and explanations:

CODE EXPLANTION

DThis group of blocks callout system, subsystem, test/report number,
failed component name, difficulty (Dif) data source, and GDC part
number if applicable. Also called out here is the vehicle number
if applicable, and the date of difficulty.

In the same row, the site lcation, and in case of a flight, captive
flight, or coutntdown, the time will be entered.

The block containing PRI and OTH refer to whether or not the failure
is prima or a secondary failure. A secondary failure is to be

interpreted as caused by another discrepancy.

The last block in this row is obvious and requires no further explana-

I dtion:

Refers to a major system of the launch vehicle.

Q Reters to subsystem of a major vehicle system if applicable, (Booster,
sustainer, etc).
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CODE EXPLANATION

Q Is a report number as opposed to type of report, (UTP, Countdown,
Flight, FAR, etc.).

Q Is a type of report, such as a FAR, UTP, FHF. etc.

•6) Refers to a component part by name.

(!) Is a component piece part of the component and referred to by name,
(plug, seal, wiring, diode, etc., only where apgiicable).

Is a GDC part number, if applicable.

0 Refers to a site or location at time of discrepancy on the component
or vehicle system.

0 Is the vehicle on which discrepancy occurred. Vehicle number listed
only if unit was installed on a vehicle at time of discrepancy.

GIs the vendor part number, if applicable.

8 Is the vendor name, if applicable.

Is the failure caused by other component or other system. This item
defines the failure as secondary or not secondary.

4 Refers to the primary failure. If item is labeled no, then item (13)
may appear as a yes.

Should item (13) appear as s Le,!s, then an abstract will have been
written to identify the cause of failure effecting the component
referredl to in the Difficulty Review, Item 6. It should be noted that
a multiple failure may bc recorded in these blocks, (yes/yes), or if a
failure did not occur, (no/no).

Defines the failur'e mode. and if identifiable, the cause is called out.
A ca: ,-ful reý.vien (f the failure mode is made to determine effect on
system op'ration and vehicle effort.
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CODE EXPLANATION

)Defines the system effect. This effect is the result of the failure mode
assigned to the component.

Defines the vehicle effect. This effect is a result of the failure mode
and the result of the system effect.

It should be noted that corrective action may be taken whether or not
the failure was confirmed.

ts the corrective action. Taken by GDC, the vendor, or both.

Sactin. b GDC, vendr, o
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