i+

]

EPORT AD- 7 s o 0100 ‘

ORT DOCUNM ‘
REPOR U 3 1 03 OMB No. 0/04-0188 y
D,puC rADIPNIAR DUFIEN 17 TRy LONRCUION 2T AIOMATICN 13 & J IMITUCRICTS, €A NG SRisLiNg 2374 souf ey ‘
Fatnenng are mantaning the 0ata neeqed. and Jompieting U DUrSen estimate N7 Ny JINEf 43Tl CT Iny
QU300 01 1TIrMAtIn, (AUdING SUGFEILIONS 1CF reguang 1atan Doerations ang Reprety, 1215 ,eteessn

Dasis ighwai Swite 1214 Arungton, /A 22202-4382 1700 14-3'988). Hasrangian, TC 105C3 i
1. AGENCY USE ONLY (Leave blank) | 2. REPORT DATE ls,azponr 1YPE AN URTES COVERED 5

. 14 Aug 89 fuq 88 - Ayg 89 :
4. TITLE AND SUBTITLE  Technology Insertion (TI)/Industrial S. 'UNDING NUMBERS

Process Improvement (IPI) Task Order NO.

(Directional Contract

Data Base Documentation Book.!E:ﬁ&glﬂégzgg=§¥£gégggl9 ReEair)

6. AUTHOR(S)

McDonnell Douglas Missile Systems Company

7. PERFORMING ORGANIZATION NAME(S) AND ADODRESS(ES) 8. PERFORMING ORGANIZATION
REPORT NUMBER

McDonnell Douglas Missile Systems Company

St. Louis, Missouri 63166 R F33600-88-D-05567
L

9. SPONSORING ! MONITORING AGENCY NAME(S) A@gDRESS(ES) 10. SPONSORING . MONITORING
WL L AGENCY REPORT NUMBER

HQ AFLC/LGME %&

WPAFB OH 45433 = o F33600-88-D-0567

11, SUPPLEMENTARY NCTES

Prepared in cooperation with WR-ALC & HQ AFLC

$ 122, OISTRIBUTION  AVAILABILITY STATEMENT ‘ 12p. OISTRIBUTICH (OO

| ,
Distriburien Statement A ! ‘

120 ABSTRACT (Manimum 200 worgs)
Technology Insertion (T1)/Industrial Process Improvement (IPI) Data Base !
Pocumentation Book Volume, for WR-ALC/MANPGC (Directional Gyroscopic Repair) !
This document contains detailed information abouct lavouts equipment and processes j
for this RCC. !
;( ;

14 SuBIECT TERMS - 15. NUMBER OF PAGES
AINT NCE DATA &fE, TECHNOWGY |
\NSERTION, %&E%Pﬂogt)emsw( AIRCRAFT, Q54

MNP PG | GROSCOPES, FOUWPmMENT, A AF

6. PRICE COODE

A7 SECURITY CLASSIFICATION 18, SECURITY CLASSIFICATION |19, SECURITY CLASSIFICATION | 20 LIMITATION OF ABSTRACT
OF REPORT OF THIS PAGE OF ABSTRACT
Unclassified Unclassified Unclassified Unclassified

VSN 73600 28R 3509 Jtancarg soven J34 Qey D <49
R e IR TR RN | e




THIS DOCUMENT IS BEST
QUALITY AVAILABLE. THE COPY
FURNISHED TO DTIC CONTAINED
A SIGNIFICANT NUMBER OF
PAGES WHICH DO NOT
REPRODUCE LEGIBLY.



TECHNOLOGY INSERTION-ENGINEERING SERVICES
PROCESS CHARACTERIZATION
TASK ORDER NO. 1
(BLOCK 1)

DATABASE DOCUMENTATION BOOK
WR-ALC

MANPGC j_ﬁ

CONTRACT SUMMARY REPORT
14 AUGUST 1989 o

CONTRACT NO. F33600-88-D-0567 {\-\ ;. |
CDRL SEQUENCE NO. B008 R N

MCDONNELL DOUGLAS

McDonnell Douglas Missile Systems Company
St. Louis, Missouri 63166-0516 (314) 232-0232

Distribution Statement A Approved ict public relaase | 9 —02790
pentnte I
91 6 19 200




WR-ALC (MANPGC)

1.0 ldentification of RCC
RCC MANPGC has been identified by the statement of work of the contract
F33600-88-D-0567 for process characterization.




2.0 General Information

MANPGC is a Resource Control Center under the MANPG section of the Industrial
Products Division (MAN) at WR-ALC. MANPGC is located in Building 158. The
area is maintained as a 300,000 class clean room though clean room garb is not
required. The primary workload is MISTR work. It consists of a variety of
directional gyroscope systems and a number of fluid damped rate variety of
directional gyroscope systems and a number of fluid damped rate and rate
switching gyros. Most product in the area is a 1955 to 1965 design. The workload
has been decreasing for some time due primarily to product age.

MANPGC will be discussed in more detail in the following Section 2.1 through 2.8.

2.1 Facllity Layout Drawing

The accompanying facility drawing represents MANPGC's portion of Building 158.
The RCC is spread into two locations in Building 158 and shares part of its prime
area with MANPPC which has moved into the area in the last year. It is not
maintained consistent with clean room practices.

2.2 Equipment

MANPGC equipment is mainly individual workbench stations, vacuum and
circulating ovens, leak detecting stations, and many manual and semi-
programmable test stands. Most of the tooling is standard precision hand tools
furnished to the technical operators in complete kit sets. Each separate PCN
model does require some special tooling but little is complex enough to require
much concern in this study. The circulating and vacuum ovens are minor
adaptions of standard units. The leak detection equipment are standard catalog
items such as Veeco or Varian, then adapted to specific model gyros or families of
gyros. The test sets and stands, except for the contraves rate test stations, are of an
age consistent with the product design age. It is doubtful that it can be properly
supported much longer.

2.3 Workforce

MANPGC has a stable workforce with little variance. The workforce is comprised of
instrument mechanics, three supervisors, a clerk, and a senior supervisor. The
following is a breakdown of the mechanics within MANPGC.




WG 3359 G-10 1 25.0 yrs.
WG 3359 G-09 55 20.7 yrs.
WG 3359 G-07 10 7.6 yrs.
WG 7009 G-04 1 12.0 yrs.

it is to be noted that the workforce is shared between the gyro RCCs as workloads
vary. A major concern is availability of trained instrument mechanics if increased
workload was demanded. The age of the workforce shouid also be of a concern.
Experience is very high but natural attrition is reducing the numbers faster than
training is furnishing younger mechanics. Surge conditions would be gated by this
constraint.

2.4 Repair Process Technologies

The repair process technologies within MANPGC consist of defining the
malfunction causes of gyroscopes, repairing as required, and retesting to verify the
completeness of the repair. The gyros are pretested to identify malfunctions, torn
down and repaired as required to technical overhaul manuals. Repair is generally
accomplished through replacement of worn and/or defective piece parts. The
rebuild and acceptance testing is also diracted by Technical Orders and test
specifications. Some mandatory replacement of high failure items are directed by
Technical Orders to extend MTBF. Precision bearing and miniature slip
rings/brushes are examples of some 100% replacement parts.

2.5 Workload Volume and Mix

The workload within MANPGC consists of Management of Item Subject To Repair
(MISTR) and exchangeables. MISTR represents greater than 98% of the workload.
The RCC repairs and tests in excess of 6000 units annually.

2.6 Material Handling

Material handling in MANPGC is mostly accomplished by the repair operator hand
carrying the items between stations. The gyroscopes are small, weighing from
ounces to a few pounds. Units are repaired by a single mechanic rather than by
line flow process. The one exception of this method is rotor repair, which are
repaired in groups rather than one at a time. The repair is still accomplished by a
mechanic, not a line, but an operation is completed on multi assemblies before
moving to the next operation.




——

2.7 Storage

Storage is on line in MANPGC. It is accomplished on shelved hand trucks between
aisles on the repair floor. The items for repair are received, logged in, and placed
on the storage trucks for pretest. After pretest, the items are returned to the truck to
wait the availability of a mechanic. The item is repaired and calibrated then
returned to the truck or another truck for test and ship.
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I . 1. DATE
1 WORK CONTROL DOCUMENT 8119 it 1 o Zpaacs
’ . 1 3. QUANTITY 4, PRODUCTION SECTION/RCC 5. DATE scHeD 6. CATE COMP
~. "B1970A/88121A 1 "O"MNPGC : | -
<115 8. TECN DATA %, ITEM SERIAL NUMBER
GG2479AB01 5F10-4-5-53;5F10-4-5-53-1
10. MODEL - DESIGN ~ SERIES 11, STOCK NUMSER .. 1 12 oPTIONAL . .
6615-00-137-6038 NOTE: Use QQ-571 type SN6OWRP solder and
& anticorrosive flux MIL-F-14256. Observe
13 SEAL uise all notes, cautions & warnings throughout
' ' Rate Gyroscope T0. MDC data required IAW MAOI 66-22.
18 16 m _ Ty 19 2.
hon PoR.oe WORK TO BE ACCOMPLISHED MECHANIC p ug
010 Receive and clean gyro. Ascertain data - -
correctness on forms AFLC 959 and AFTO 349.
020 Perform functional analysis. If serViéeab]é,’
0100 stamp condition tag and proceed to Step
160.
020 Perform functional analysis. If serviceable,
0200 stamp condition tag and proceed to Step
MNPGB 160. :
030 Disassemble only to extent required to repair
or replace the faulty parts (70 5F10-4-5-53,
Section III)
2 040 Clean gyro (T0 5F10-4-5-53, Section IV)
050 Take rotor and bearing assembly to repair
area. See attached Work Control Document.
060 Mechanical null and balance adjustments.
(TO 5F10-4-5-53, Section VI)
070 Temperature cycle (four hours)
(TO 5F10-4-5-53, Section VI)
080 Complete drift, stop adjustment, and
performance checks (70 5F10-4-5-53, Section
vI)
090 Clean and cement printed wiring board to gyro.
(TO 5F10-4-5-53, Sectfon VI)
. «'.“"fe”_\ FINAL DESTINATION a2 COORDINATION/INITIATING RCC SIGNATURE/DATE 23, DOCUMENT S/N
CPATER | PemeTIORAL COB [ & MANPGC * MAQNG
t;lANﬂGBf <
MANERG MANSAA

AFLC 3", 959

PECVIOUS SHITION WILL BC VIRD.

SRR 30 P Sl
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WORK CONTROL DOCUMENT (CONT'D) [ owESTIS pae’ or Craaes
18 - 1 1. . 1.
m‘g‘ el WORK TO BE ACCOMPLISHSD MECHANIC vpe 5.7 N
[ { 100 Certify that this item does not contain any B 'Q\
- foreign objects such as tools or unattached
components
110 |Clean, inspect and install gyro covers. (T.0. =
' - 5F10 4-5-53, Sect1on VI) S !
e 120 - | Immerse gyro in freon and observe for bubbles.
. Fill and leak check (TO 5F10 4 5 53, Sectlon
Wy—-- - -
130 Assemble electronic inverter. Assemble gyr6 N
and inverter if requ1red (Temperature cycle ‘
required if inverter is removed) (T7.0. 5F10-4-
5-53, Sectioa 1.}
140 Select and install trim resistors and cover
assembly. (TO 5F10-4-5-53, Section VI)
47 |150 Perform functlonal analysis. Stamp condition B
: 0100 tag.
4 {150 Perform functional ana]ysxs Stamp condition B
(Z; 0200 tag {
MNPGB h
160 Final visual, paint, check for mod TO compliante
| Complete AFTO Form 349 and install WR-ALC decals
‘ IAW MAOI 66-40. Attach condition tag.
.\ -
‘ (
N’




..ll.|ll..llIIIIIIIllllllllllIIIIIIl-I-------q-I:f

AR

caa¢

. 1. DAT” |
-~ WORK CONTROL DOCUMENT 7167 pce 3 or 4 rages
B‘]_ erfb‘étf 214 3. QUANTITY 4, PRODUCTION SECTION/RCC S. DATE SCHED §. DATE COMP
023864 "0" MNPGC/MNPGR
7. PART NUMBER 8. TECH DATA 9. ITEM SERIAL NUMBER
10063458-102 5F10-4-5-53
10. MODEL - DESIGN - SERIES 11, STOCK NUMBER 12, OPTIONAL
TRU-2A/2 6615-01-092-7096
13. SERIAL NUMBER 14. NOUN
Rotor & Bearing Assy
18, 16 17 18 19. 2.
sl Pon or WORK TO BE ACCOMPLISHED MECHANIC po e
05a Remove ball bearing form the rotor and ring
10-40 assembly (TO 5F10-4-5-53, Section V).
05b Assemble a new bearing or bearings into the
10-40 rotor and ring assembly (TO S5F10-4-5-53,
Section V).
05¢ Place assembly in Balance Machine and
10-40 dynamic balance (TO S5F10-4-5-53, Section V)
05d | Install spinmotor wound stator ‘
; 10-40 (TO 5F10-4-5-53, Section VI)
05e - Install header, primary and secondary coil
10-40 winding assemblies, and gimbal stop
capscrews (TO 5F10-4-5-53, Section VI)
05f Install gyro electronic assemblies
10-40 (TO 5F10-4-5-53, Section VI).
05g Install damper assembly
10-40 (TO 5F10-4-5-53, Section VI).
05h Assemble rotor and bearing assembly
10-40 (TO 5F10-4-5-53, Section VI).
051 Install gimbal assembly
10-40 (TO5F10-4-5-53, Section VI).
05j Position rotor, stator and damper
10-40 (TO 5F10-4-5-53, Section VI).
et FINAL CESTINATION o COORDINATION. INITIATING RCC SIGNATURE,DATE . 23. DOCUMENT $/N
SISPATCH FUNCTIONA, CODE | & . c prr 70 QNG > fme £7
L3 MANY(; S D AN i
~'/ ' /(mv_(-l-—.x" L {7 m[ /? Iune <

e o~ e s

PEEVIOUS CHITIQN WILL #C USED.




WCRK CONTROL DOCUMENT (CONTD) | v oare pce bor & eages
L] 168. 17 18. . 19. 20,
_\“"1‘,“:‘: et WORK TO BE ACCOMPLISHED MECHANIC g oo
g 0S5k Set perload and run in motor (36 hours) {
b 10-50 (TO 5F10-4-5-53, Section VI). -
3
. {
R 19N
£ . } {. \\‘
N




i . - 1. DATE -~
WORK CONTROL DOCUMENT 7167 et Lor % sages
2. ST 3. QUANTITY 4 PRODUCTION SECTION/RCC S. DATE SCHED 6. DATE camp - -
&Efﬁ&@ |- L 0" MNPGC/MNPGB S\ G £ 2 54
K T NuMder R 8. TECH DATA ] 8 4 5 St | e TEM SERIAC NUMBER
. «G2479ABOL . - ."SF10-4-5-53; 5F10-4-5-53-1: A

Yo

X8

10. MOOEL - DESIGN - SERIES

“6%'@:&65‘!37-6038 . '

12. oPmioNaL -
and intiooragsive FIBS AYDO¥RYaA39dder . .

AFLC J37% 959

Fe _, MAQNG

et

-

KM_'WEKPRIZ\'T"

TRU-2A/2 * 6615-01-006-0050 X
- Observe all notes, cautions, and warnings
13 SERIAL NUMSER - - s | M WOUM - throughout the TO. MDC data required Iiw
Rate Gyroscope MAOI 66-22. :
18 18. T _ . ; -
°,‘,’::,f: s ,'fun"“,s S WORN 10 BE ACCOMPUSNED =~ -
01 _ | Receive and clean gyro. Ascertain data _
10-10 correctness on” forms AFLC 959 and AFTO 349.°
02 Pretest .. w
10-20 | If serviceable, proceed to Blocks 15 thru i7. R
. 1f unserviceable, enter brief malfunction PA 16 Juy 10688
T . ‘description. 7084
ANO IMRT
03 Disassemble only to extent required to repair W
10-30 or replace the faulty parts. PR
'(TO SF10-4-5-53, Section III). "~ =~ = * - 7on. [ | 01 SER 1988
04 .| Clean gyro (TO 5F10-4-5-53, Section IV). FV)VR
0-30 .- ' S
10-30 | _. 706, || 01 SER 1988
05 "Take rotor and bearing assembly to repair v
10-30 | area. See attached Work Control Document. PA‘? 02 SEA 1988
7084
06 Mechanical null and balance adjustments. wa
10-60 (TO 5F10-4-5-53, Section VI). PA o 88
07 Temperature cycle (four hours) WA
10-60 /TO 5F10-4-5-53, Section VI). PA 6
L7054/ | 06 SEP 1988
08 Complete drift, stop adjustment, and WE
10-60 " | performance checks (TO 5F10-4-5-53, Section PA
vI). 7064 06 SEP 1988
09 Clean and cement printed wiring board to WR
10-70 gyro. (TO 5F10-4-5-5-3, Section VI). i PA SER 1988
7084 07
n FINAL DESTINATION - 2 . COOROINATION/INITIATING RCC SIGNATURE/DATE . . DOCUMENT /N .
onspaTCN PR

WR-ALC/MANSAA




4

[.
WORK CONTROL DOCUMENT (CONTD) [ o PAGE 2 OF 4 PAces
18, 16 1. 1. 15. 20,
oty il WORK YO BE ACCOMPLISHED MECHARIC - o
: 10 Certify that this item does not contain any WR B
“ foreign objects such as tools or unattached FA
components: : 7084 07 SEP 1988
11 Clean, inspect and install gyro covers. ,"DVR
10-70 (TO 5F10-4-5-53, Section VI). A
7084 017 qu 1988 '
< 5
12 Immerse gyro in freon and ahsarva for bubhles. WR .
10-80 | Fill“and leak check. (TO 5F10-4-5-53, oPA || 07 SEP 1988
X 'Section 1V). N 84 e
13 Assemble electronic inverter. Assemble gyro )
10-90 and inverter if required. (Temperature cycle WR
required if inverter is removed.) (TO 5Fl0 PA 0 7 SEP 1988
§ 4-5-53, Section VI. 7084 :
14 Sele@:t', and install trim resistors and cover WR
10-100 | assembly. (TO 5F10-4-5-53, Section VI) PA h
7084 0 7 SEP 1988
15 Final visual, paint, check for mod TO )
10-110 | compliance. Complete AFTO Form 349. 07 SEP 1888
S .
16 Perform Functional Analysis (Final Test)
10-100 | Stamp Serviceable Tag B
07 SEpP 1988
17 Attach serviceable tag and install WR~ALC decal.
10-110 | IAW MAOI 66-40. Complete AFLC 959 qu y
L o
700, [ | 07 SEP 1088

WR-ALC/MANSAA "OVERPRINT"
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\FROGRAN NAMES 300273 HT
\CPIN:  B1H-TRU2AZ6038-U0012008 - 07 5EP 1683
\DATE OF LAST REVISION: 22-NOV-87

\UUT TYPE: RATE GYRO e |
\UUT NATIONAL STOCK NUMBERY  $515-00-137-4018 ;Af;’,f-: ,

\UUT MFR/PART NUMBER: HOMEYWELL GGR479AR01
\OFERATOR'S NAME WILSCN

\TEST STATION: RATE STATION § 2 ' .
\DATE & TINE OF TEET: 07-SEP-88 103107137

$GYRO IN TEST POSITION 1 IS SERIAL- NUHBER XIB .
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\£ THPORTANT NOTE CONCERNING THE STATIC RESISTANCE TESTS -

\2 $RHHN I 4 B RS S i i s

\2

\3 It a fsilure of Siabic Resistance should occurs the orerator aqy retest the UUT Static

\2 Resistance asnually,

\% I? an in-tolerance measuresent is odtsined in this manners then the Frevigus failuee is

\2 to be idnored.

\2

\xxxxxxxxxxxxxxxxxxxxxxxxxxg}xxxxxxxxxxxx:xxxxxxxx:xxxxxxxxxxxx::xxxxz::xxxxxxxxxxtxxxxxxx:xxxxxzxxxxxxxxxx::xzx

\

/ STATIC RESISTANCE TESTS

FIN A 70 CASE J1-A,CASE i OR  JICOOSE+3T 100000407 L 100COCH33 FASS 07-3FP-85 10109310

PIN B T0 CASE JI-BsfASE 1 O JICCCOEHIT L 10000E407  L100C0E+I3 FPASR ?-SE?-SS 10:09:14

PIN C 70 CASE Ji-CsCASE 1 OhM  J1C000E433 100005407  ,100G0L433 PASS O7-SEP-88 10:09:1

PIN D 7O CASE Ji-D.CASC 1 Ch JI0CO0EHIT 150000407 .100\\5?!3 e OT-SEP-Sa 10169223

/ SPINMOTOR RUNUP TESTS

STARTING CURRENT 1 Aprs  JOISOCEH0C  WTOCOSC-0%  L3332CLH00 PASS  GT-5EF-88 10009341

RUNNING CURRENT 1 Aers  LJIZIOCERGO  L200CCE-01 L, 2972SEIG0 PASS O7-3EF-38 10011338

DC INFUT VCLTAGE 1 VIC  O00Z3,1090  CRO27.9C0)  QO027.5023 PASS (T-SEP-83 10:4154

/ 0T WLLL TEST

IS INFUT VOLTAGE i C CO028,1030  CO0Z7.9000  05028.0114 PASS (7-SEF-83 10321342

L HULL VOLTAGE 1 aUTC  GIOIT.0000  -C0015.0000  (2003,3570 PASS G7-5EF-23 12i21144

/ STEAGT-STATE RATE TE3TS

DC INPUT VOLTASE 1 VDC 00078,1080  00027.%¢ $3028.01¢0 PASS Q7-SFP-88 10:21:51

CUTRPUT w7 W75 D/5 ©4 RATE i QLTS W 2730CE450 .225C0L§« .Lﬁ9CIE+Cv FASS  {(7-8E°-38 10:22310

QUTFUT AT 1,50 I/S CW RATE 1 VOLTS  LB330CE+00 988020360 ,49554T300 FASS O7-3EP-88 10022330

CUTPUT AT 3.80 D/S L4 RATC 1 VOLTS  C0001.0850  JRIZLGEHCE  0COQ1.OCEY PASS 07-3EP-38 10:22:49

CUTFUT AT 6,00 D/S L4 RATE 1 VOLTS  00002,1300  £0001,87C)  09002.008%  PASS  7-SEP-88 10:22:09

QUTPUT AT .73 D/S CCW RATE ! VOLTS -.2TRCCEH0O -, 273005400 -.2I874E4C0 PASS 07 3EP-88 10:2%i8

CUTFUT AT 1,56 B/S CCd RATE 1 VELTS -,4480004C0 ~,C3I0CE4C0  -.48807EHC0 FA3S O7-SEF-88 10324311

CUTFUT AT 1,80 D/3 CCM RATE ] VOLTS -.9300CE+00  -000C1.Q450  -,99124E40C PASS 0?-S€P-SS 100243

QUTPUT AT 6.00 D/S CCY RATE 1 VOLTS -00001.8700 -00002,13C0 -08G02.0083 PASS 07-StF-88 10:24:5
. HYSTERESIS 1 VOLTS L 10000E-01  C000C.00G0  ,3401SE-02 (PASS 07-SEP-48 15125212

ZERD CFFSET i VELTS  JSCCO0E-01 -.S0C00C-C1  ,I8077E-02 PASS 07-3EP-88 10120314

/ VOLTASE EXTREMES TEST - 21 VOLT EXCITATION .

DC INPUT VOLTAGE 1 VDC  0C021.1000  00020,5G00  00021.0872 PASS 07-SEP-88 10:20:5

QUTFUT AT .75 D/S CW RATE 1 VOLTS . 28000E400  ,2C000E1CO0 L 23371E4C0 FASS 07-SEP-83 10126110

OUTPUT AT 1,50 D/S CM RATE 1 VOLTS  ,GO000E+00  ,40000C+00  ,44389E400 PASS 07-SEP-88 1032432

CUTPUT AT 3.00 D/S C4 RATE 1 UnLTS  00001,1200  ,BOOCOE+00  .932S2E400 PASS 07-SEP-B88 10:28148

QUTPUT AT 6,00 D/S CU RATE 1 VOLTS  00002,2400  00001,8000  00001,9187 PASS 07-SEP-88 10127187

CUTPUT AT .75 D/S CCY RATE 1 VOLTS -.70000E400 -,28000€400 -.22023E400 PASS 07-SEP-88 10127149

QUTPUT AT 1,50 D/S CCW RATE 1 VOLTS -.40000E400 -.040000400 -.45182E400 FPASS 07-SEP-82 10:28:08

OUTPUT AT 3,00 D/S CCW RATE | VOLTS -.80000E400 -00001.,1200 -,919S1E400 PASS 07-SEF-88 10:28:27

OUTPUT AT 6,00 D/S CCU RATE 1 VOLTS -00001,6000 -00002,2460 -00001.911% PASS 07-5FF-88 10:28:4%

ZERC OFFSET - 1 UOLTS  50000E-01 -,S0000E-01  ,62813E-02 PASS 07-SEP-88 10029309

/ VOLTAGE EXTRENES TEST - 29 VOLT EXCITATION

DC INPUT VOLTAGE 1 UDC  00029.1000 00023.9000 00028,9181 FPASS 07-SEF-88 10:29:49

WTPUT AT .75 D/5 CW RATE 1 VOLTS  ,28000E400  .20000E400  .23243E400 PASS 07-SEP-88 10:30:09

QUTPUT AT 1,50 B/S Cu RATE 1 VOLTS  ,S4000E+00  ,400C0E+60 L GO1BAE+0 FASS 07-SEF-58 10:30:28

CUTPUT AT 3,00 D/S CU RATE 1 VOLTS  00001.1200  ,50I00E440  £0G01,0047 PASS 07-GEP-38 10:30:48

QUTPUT AT 4.00 D/S CU RATE 1 YGLTS  00002.2400  00001.8405  G8402.0715 PaSS O7-SEF-2R 10:31:07

Bt 4 e M e M e 4 a6
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75 Sy

WIFUT AT 6,00 /5 CCY RaTE i YOLTS  -60001, 6000 =00002.2400  ~00802,8462 FASS 07-2EP-32 10132149

ZERD OFFSET 1 VILTS  .500008-01 =S0000E-01  ,802052-02 FASS 07-SEP-83 10:133:13
/ CROSS AXIS SENSITIVITY TESTS
LC INPUT VOLTAGE 1 VOC  00028,1000 00027,9000  00028,0133 PASS  07-5EP-83 10340137
SPIN AXIS SENSITIVE-CY ROT, 1 aVL 00015,0000 ~00015,0000  56008.4110 PASS 07-SEF-33 10242147
P SPIN AXIS SEMSITIVE-CCY ROT, 1 avlC  00015,0000 -00015.0000  -00006,769¢ Pags 07-SEP-88 10:43:31 ¢
LR \END . ‘
| .
| H
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lIN'iTRUCTIONS: Industrial Engineenng Division will complete

T oaTE
Pm] of 1 Pages 22 Nov 82
[JO8 ASBIGNED T0

CARL MUCHER

COMPUTATION SHEET

, WORK MEASUREMENT STANDARD DATA

. vk Measurement Requirements’’ and furnish cut sheets to appli- CoOMPUTED BY
» using activities for each type of computation sheet as required. | CARL MUCHER
L ToNsERT PARY NUGSER STOCK NUNSER 768 5T ANBARD [ITATION Wo. |
01970A GG2479ABO1 6615-00-137-6038 N/A MNEG
NOUN QUANTITY STD NRS PER "IECES TiMmE PER PiECE
Transmitter, Rate Gyroscope N/A N/A N/A N/A
WORK MEASUREMENT REQUIREMENTS:
PRODUCTION SUPERVISOR LABOR STANDARD REVIEW
Observations were made 26 Aug 82 through 3 Sep &£ in accordance
with AFICR 66-4 Work Sampling Techniques. Overall productivity was 91 %,
FCATEGORY - BASE HR/OCC . _ . _PF&D. . _ STD HR/OCC___ OCC FACTOR _ STD HR/END TITEM.
Receive .044 1.07 .04708 1.00 .04708
Pretest .067 1.07 .07169 1.00 .07169
Disass & Clean 7.913 1.07 8.46691 .81 6.85820
Ass & Repair  2.657 1.07 2.84299 .81 . 2.30282
Mlotor Run . 211 1.07 22577 .81 - 138287
Calibration 1.961 1.07 2.09827 .81 1.69960
Clean & Cement .6138 1.07 .66126 .81 .53562
PyiR & Install Cover
[dlk-cREBL & .os9 1.37 06313 .81 .05114
‘ sr8dCTTONIC H g5 1.07 2.34865 .81 1.90241
N ;I§5Ra1 ) 1.769 1.07 1.89283 . 1:00 1.85283
pipal Yisual s 774 1.07 .82618 1.00 82318
;
1

|

i
i
t

ered cocrdinated and acceptable.

TOTAL 16.37244

This total is manually camputed and may vary slightly fram E046 output. In accordance
with AFICF 66-4, para 3~10, all standards should be reviewed by affected supervisory
pers- nnel for camp’etencss of work content. Production supervisors will be given 10
WOIK-.4ayS O express in writing their reasons for nonconcurrence. If, after this time,
no reply has been received fram the coordinating agency, the standard will be consid-

APPROVALS DATE APPROVALS OATE
I1MOUSTRISL ENMGINER R j WORR CENTYRER FONEMAN 9
N/A [/ Mo
M o - s 63
[X] '5!—--(“-
N/A
AFLC J5Ne, 774 MEPLACES AMC FOAM 774, SEP 60, WHICH MAY BE USED. AFLC-WPAFB—APR 73 2138




SHOP FLOW DAY COMPUTATION FOR PRODUCTION No: 01970A

AFLCR 66-4 Shop Flow Day Formula wag used to establish this flow

day standard as follows: Flow Days = A ((B $ C; + D + ] where

A= 1.45; B = End Item Labor Standard; C = Direct Labor ilours Per
Person Per Day adjusted for indirect cacegories and labor efficiency;
D = Routine Delays; E = Unique Delays. Repair is being accumplished
as a responsible shop.

“TEP DESCRIPTION |

‘1 | B = Labor Standard of 16.37 kics C = . /-5 Daily Labor Hrs
Value "C" is calculated as follows: 't
MANPG c .24 .25 + .26 + .29 Indirect Avefage - ] Hours
MANPG __ C  Labor Efficiency = 37 % _

C = 8 Hours Minus Indirect Average Times Labor Efficiency

! D = Routine Delays

a. Awaiting Maintenance (AWM) = 3.8 days

b. One days supply at station awaiting maintenance = 4 days
(average 4 stacions for each C/N). This is necessary to
maincain uninterrupced flow of items.

TOTAL

L = Unique Delays 3.4

a. Machlne processing ) Day(s)

b. Machine processing delays _3.63  Day(s)
Rout ing to support shops Day(s)

d. Others (See Reverse Side) Day(s)

TOTAL

~1

A Total flow days this shop (1 + 2 + 3)

__Lyork Shifc Adjuaiment (Item a‘f number of shifrs). 16.99 + 1
f Sum of flow days for all shops (Item 5 x 1.45) 16.99 X 1.45 =24.6355 e
5 | (Final result to be rounded up to next whole day.) B

,, i

4

.-u]l.h..h~ N

——————




b.

HOURS PAGE

3. E = UNIQUE DELAYS

a. Machine Processing - 27.34 + 8 hrs/day = 3 47

(1) To aid in removing cover, 2.00 3-1
gyroscope & capscrews, heat
in oven.

(2) Apply adhesive to stator 2.00 6-1
& place in oven

(3) Apply adhesive to brg 3.0 6-7
flange & cure

(4) Run in motor 12.00 6-9
36 hrs + 3

(5) Place in temp cycle 4.00 . 6-10
chamber

(6) Perform drift test by 2.00 6-11
placing in oven -

(7) Warm up gyro (10 min) 17 6-13

(8) Warm up gyro (10 min) 17 6-13

{9) Cure epoxy in oven tor 2.00 5-1%
2 hrs

Machine Processing Delays - 2¢.00 ¢+ 8 hrs/day = 3.€3

(1) Let cover, assy & capscrew 1.00 3-1
cool :

(2) Cure epoxy 2.00 5-3

(3) Let spinmotor wound stator 1.09 -1
cool

(4) Cure adhesive on header 8.09 6-1
(24 + 3)

(5) Cure adhesive on coil $.00 6-1
winding assy (24 + 3)

(6) After drift check cool 4.00 H-11

(7) Dry at room temp 1.00 6-14

(8) “Allow silicone rubber to air dry 4.0) 6-19

TO0 5Fi10-4-5-53

PARA

6-2%a(5)

6-22b

6-23e
6§-28h

3-4,3-6a,
3-69

5-Te
6-4fF

6-21b(4)
6-24d

6-40e
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'~ WORK CONTROL DOCUMENT ‘"

1. DATE .
~~-8119

- np:l,nc Zoscas

»

(.

g ”Bf“ ck 12

1. QUANTITY
1

S. DATE sCHED

4._PROOUCTION SECTION/RCC
"O"MNPGC

S DATE COMP _

B3 rm NUMBER

See Block 12

S TECH OATA -
5F10-4-4-3; 5F10 4-4-3- 1

9. ITEM SERIAL NUMBER

SARRELYAL L L, L

10. MODEL ~DESIGN - SERIES

14

11, STOCK NUMBER

"| TRU-2A/A Rate Gyro "

, 1ztwmuu
"'~ “"CIRCLE APPROPRIATE C/N
C/N = “NSN -

Gas'i .

farn

P/N

| 02387A/74061A 6615-00- 357 0828 B2888-01
© '02382A/74065A -6615-00- -869:0825 - 82888 02"

v

17

“rs TR

LT B2 B
WORK TO BE ACCOMPLISHED v 1 Mecsame

"

1 2

Clean gyro externa] surfaces ) ; ,.:( },, -J.,};

1

AN
. PYCTSIOR oA

Remove gyro from bracket.
gyro, if damaged; if not, remove paint from
.| solder tube and filler tube areas only.

“Strip paint from " | "~ ;

[T ¢ W]

030~

off.

Unsolder and ‘remove filling tube; apply heat,
to overlap of solder band and pell or roll 1t

7 71Pull gyroscope out of cover assembly.
Disassemble, assembleclean and inspect.

Take motor to repair area.” See attached -
work control document.

in frame.
dashpot.

Install motor in gimbal;
Install term1nal board and

“install gimbal assy—| - - -

-{Calibration:

Adjust null,-set rates,~set- - - | - -- -
bumpers and adjust damping time.

080 - -

Certify that-this -item does not contain-any - [- - S
foreign objects such as tools or unattached
components.

- {Fill, seal, and leak check gyroscope -assy; - -
install mounting strap and mount assy to base.

Install transmitter assy in fixture and run - - -
cross coupling check

s FINARL 0ESTIRATION -

COORDINATION/INITIATING RCC SIGNATURE/DATE

* MANPGC

* MAQNG

—MANRGE--

* MANERG

* MANSAA

"

AFLC Jore, 959

PRETIOUS SIITION WL B8 VOND.
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Lx. oare 8119

PAGE

WORK CONTROL DOCUMENT (CONTD) .

17. [

“- - WORK TO BE ACCOMPLISHED - — - -

18
MECHANIC

19

Final visual, paint, check for mod TO
compliance, complete AFTO Form 349 and
apply warning decal.. . . . . h

Perform .functional ana1y51$ (final test)
Stamp condition tag ara

- R

s

Titvgie e,

=705 120 | Perform’ furictional analysis - - ..o - -8B
.t 10200 .| Stamp condition tag. .. . .. . . . S =
T o] MNPGB - St e e I S VL 2
130 Attach serviceable tag and :install WR-ALC:’ k-nfi 4
decal IAH MAOI 66 40 Attach cond1t1on tag T
t TV I s My P N R SN NI
! . ‘ s 4!’: ‘ -'.,,. [ . 5_
e R B b LU NSRS, A =S ARG DU SRS
) LR AN . B f P A ‘s
* Dot .l v sl L
- f ’é . , .I’ ~
o . . .

/‘;\

et e

e

A




1. OATE

Ian L g
= WORK CONTROL DOCUMENT R TS P 30r 3 peaes
o 1A -] s-ouanmry 4 PRODUCTION SECTION/RCC S. DATE 3CHED .| & oaTE come

AT RIMSER ' - . | & TECH DATA - 0. ITEM SERIAL NUMSTR
14038-03 5F10-4-4-3 :
10. MOOML-DESIGN-SEmlES __ L SOCK Mame . jizomoew
‘ . NSL .
13 SERUL MUMBER ]’ NOUN , _ _ . s
. ". MOTOR_ASSEMBLY | .

t 18, 18, o. . . 19, LY
Cisparea Foroe : WORR TO 8¢ ACCOMPLISHED MECHANIG -

k 05a Disassemble,’clean,.inspect: and-repair motor

- - 10-40 assembly IAW 5F10-4-4-3, Section II. _ . )

' 05b Rebalance motor if rotor or ball bearings

10-50 bave been replaced IAW 5F10-4-4-3, Section II. !

b —

r 05¢ Adjust end play IAW 5F10-4-4-3, Section 1I.

‘- 10-50 B

! T

' 05d Secure connections IAW S5F10-4-4-3, Section 1I.

‘ 10-50

|

' 05e Run motor bearing test (48 hours) IAW

10-50 SP10-4-4-3, Section II. —— =~ -~ C -

FINAL OESTINATION

n . COORDINATION/HTIATING RCC SIGRATURE/DATE

CIIPATON

PURCTIONA, COBE

|

AFLC o=, 950

Y S T T e




t

|

AFLC Jus: 959

r = - . oA __
, WORK CONTROL DOCUMENT 7167 et 10 3 osacs
RGP ER 4 | STOMANTTY & PRODUCTION secTioh/meS SOATESCHID | 6. 0ATE CoMP_
382!37&065#\ N TR | "0" MNPGC/MNPGB §o53 g5
$2888°01 Sl A“'F“"“T“ ' ’ 2 e R 0. ITOM SERIAL MUMSER
B2888-02 R 5F10-4-4-3; 5F10-4-4-3-1 é‘("] 75,7
10. ~ - SERILS b} - - R 12, OPTYONAL - . .
42830-1 | T6OT5-00%857-0828 NOTE: Use QQ-$-571, type SN 60WRP solder
A2850-5 ;| 6615-00-869-0825 and anticorrosion flux MIL-E-14256. Observe
12 SERIAL MiMSTR 14, NOUN B all notes, -cautions, and warnings throuﬁout
. ' TRU-2A/A Rate Gyro the T0. - - T ~ -
18, . W , - Ty i 2
0"73::":' Porsop il WORK TO 8¢ ACCOMPLISHED MECHANIC >~ e
01 ‘Receive and clean assembly. Ascertain data | =
10-10 correctness on Forms AFLC 959 and AFTO 349. gA L o
. ; 6051 25 Juy 1938
R : ‘ f e e
02 Remove gyro from bracket. Strip paint from WR
0-20 Gyroscope, if damaged; {f not, remove paing -
! ) fxy'om solder tube -agd filler tube areasponly. PA 35 ulL 1w
: - . 6051 UL g
(5F10-4-4-3, Section 1)
03 Unsolder and remove filling tube; apply heat
10-30 to overlap of solder band and peel or roll- WR
it off. (5F10-4-4-3, Section 1I) PA 85 UL tazg
) 6051
04 Pull gyroscope out of cover assembly. Dis-
,10-30 assemble, assemble, clean and inspect. WR .
(SF10-4-4-3, Section II) PA 35 JyL 1938
6051
08 Take motor to repair area. OSee attacned - -
-10-30 Work Control Document. WR :
y ,,//}d PA 25 JuL 1938
. 6051 !
06 Install motor in gimbal; install gimbal assy e T
10-60 in ‘frame. Install terminal board and dash- WR A
pot. (SF10-4-4-3, Section II) PA ERCN Ry
. 6061
07 Calibration: Adjust null, set rates, set WR .
10-70 bumpers and adjust damping time. ‘ PA 26 JPL 1338
(5F10-4-4-3, Sectiom III). 6051
08 Certify that this item does not contain any WA ¢ oL 1599
foreign objects such as tools or unattached 3
objects. PA B
5081
09 Fill, seal, and leak check gyroscope assy; <3
10-80 install mountin strap and ggunt ‘a8 8y boy' WR 321 JpL ‘%" .
base (5F10-4-4-3, Section II). - PA :
6051
10 Install transmitter assy in fixture and run
\ 10-90° | cross coupling check. : gx g1 YL 1928
' (S710-4-4-3, Section II).
. 6051
FINAL OESTIMATION 2 COORDINATION/INITIATING RCC SIGRATURL/DATE 23, DOCUMENT /N
orapaTeN A ~

!

v

RO

ol
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: WORK CONTROL DOCUMENT (CONTD) | L oare mar 2 of 3 racss
. Y 18 12, 1. 1% 20,
; ':::1?: il WORK TO BE ACCOMPLISHED MECHANIC . g
) 11 #Final vigual,b paint, check for mod TO WR
- 10-110 compliance, complete AFTO Form 349 and 2 £ -
,, : PA 7 JUL 1989
: i apply warning decal. . 5051
j 12 Perform Functional Analysis (Final Test) W
10-100 and stamp serviceable tag. .
; : PA | | ggobL '
: 605! .
13 Attach sérviceablc tag and install WR-ALC- ... ._1_‘_-, gz ) 198§
' .. .decal IAW.MAQI 66-40.. leteAFLC F 959. Juu
: S B ) Pt compReten At Form ] 6051 L 8,./
s’ -
i B
| s a
} 3 :
Il - . . .\ -
| - ‘ - - -

QRN FRCN. LN ST



\PROGRAM NAKE: 20032 ﬁ
NLPIND SIH-TRUDA/082S-U001-00A
\BATE OF LAST REVISIOA:
\IT TYPE: RATE 6YRD
\IUT NATTONAL STOCK MUMKER:
\UUT NFR/PART NUNBER: R.C.ALLEM
\GPERATOR’S NAME: WILSON
\TEST STATION: RATE STATIOH 4 1
\MTE 8 TIME OF TEST: 27-AR.-E8

A2-410Y-€7

t\”SSO-

12!

tos.oa’s

/ IHSULATTON TEST

INS. ON PINS Ji-A AND CASE
INS. QM PINS J1-B AMD CASE

1.0 ulaps
1 uAHPS

8615-00-269-0825
/ B883-02

00010.0000
~20010,0000

#6YRO IN TEST POSITION 1 IS SERIAL HUMPER 6.:-27'7 Ry
$5YRO I YEST POSITION 2 IS SERTAL MUNBER 837
#6YRO IN TEST POSITION 3 IS SERIAL NUMPER 63-1742

/ SPINHOTOR RUMUP TESTS
STARTING CURRENT 1 Amc  (SZE00EH0
RUMNTNG CURRENT 1 Pars 250005400
DC INUT VOLTAGE 1 UIC  00026.1000
/ STEADY-STATE RATE TESTS

QUIPUT AT 075 D/S CURATE 1 VOLTS  ,28400E400
QUTPUT AT 1.50 B/S CW RATE 1 YILTS 550006400
OUIPUT AT .00 D/SCU RATE 1 WOLTS  00001.1000
OUTPUT AT 8.00 D/S CN RATE 1 VOLTS  00002,1800
QUIFUT AT 0.00 D/S CW RATE 1 VOLTE  ,250006-01
QUIPUT AT 075 D/SCCN RATE 1 VOLTS -,21400E400
QUIFUT AT 15O D/S CCW RATE 1 VOLIS -,45000€400
OUTPUT AT 3,00 D/S CCV RATE 1 VOLTS -,900005#40
OUTPUT AT 4,00 D/S CCH RATE 1 VOLTS -00001.8200
OUTPUT AT 0.00 D/5 LW RATS 1 VLTS L 250008-91
{YSTERES]S 1 YOLTS 25000001
TERO OFFSET 1 VoIS L50000€-01
/. VOLTAGE EXTREMES TEST - 27 VOLT EXCITATIDN

BC INFUT VOLTAGE 1 UBC CO02T.I000
OUTPUT AT 0.75 D/S CH RATE 1 voLTS 230008400
GUIPUT AT 1.50 D/S C¥ RATE 1 VLTS ,56000£400
QUTPUT AT 3.00 D/S CH RATE 1 YOLTS  00001.1000
QUTPUT AT 6,00 D/S W RATE  ~ 1 VOLTS  00002.2000
OUTAUT AT 0.73 D/S CCW RATE 1 YOLTS  -,2000084040
CUTPUT AT 1,50 D/S CCM RAIE 1 . YOLTS -,41000E400
OUTPUT AT 3,00 8/S CCM RATC 1 VLTS  -,83000€10¢0
OUTPUT AT 6,00 D/S CCH RATE 1 YOLTS -00001.4600
TERO OFFSET 1 YOLTS 3000001
/ VOLTAGE EXTREHES TEST - 29 VOLT EXCITATION

0C. IUT VOLTAGE 1 UDC  00029.1000
OUTPUT AT 0.75 0/5 CM RATE 1 VOLTS 200006400
OUTPUT AT 1,50 B/S CV RATE 1 YOLIS  L56000E+00
OUTPUT AT 3,00 1/5 Cl RATE 1 VLTS 000011000
OUTPUT AT 6,00 D/SCURATE 1 VOLTS  00002,2000
QUTPUT AT 075 D/SCO RATE 1 VOLTS -,20000€400
OUTFUT AT 1,50 /S CCU RATE 1 VOLTS -.41000€400
OUTPUT AT 3,00 /S CCU RATE 1 VOLTS -,G000€400
OUTPUT AT 6,00 B/SCCV RATE 1 VOLTS -D00D1,6400
T530 OFFSEY I VLTS ,50000€-01
I IOUT VOLTAE 1 VEC  00028.1000
/ TRANGIENT RESPONSE TEST

¥ & DEB-SEC-RATE 1 VLTS 00002,2000
CU TRANSLENT RESPGRSE 1 SEC  00002,5000
COV & BEB/SEC RATE 1 VOLTE -00001.4400
COU TRANSTENT RESPONSE 1 SEC  00002,5000
/ CROSS AXIS SEMSITIVITY 1EET

BC IPUT VOLTAGE 1 VIC 00028, 1000
SPIN AXIS SEMSITIVE-CM ROT, 1 YRLIT 20000601

00000, 0500
002400, 0092

«32000E-01
2 20090E-41
0’ K027, 0060

«21A00EH0D
+45000F+C4
JPDO00ELG0
00001,820¢
= JE500E-01
«2860C€£400

= SSOOOEMO
-04001. 1000
-00002, 1890
=, 2504CE-91
= L000E-01
-+ 30000E-!

00024,9000
+» 20000€409
A1000EH0
»83000E ¢
00001,8600
-+ 28000E43¢
- 3000E+400
-0000].16¢¢0
-00002, 2000
~+30000%-¢1

00028, 2000
200008100
«A1000E100
+83000E H0
00001, 8500
-,28000£400
=.35000£400
~00001. 1090
00002, 2000
'.500005-01
00027, 9000

000018600
000015000

~00002, 2000
00001,:5000

00027,9000
T :"QW"”

L 228FIEHN0
»20905E+00
(0027,9217

(25B94E30
L 494026436
00001.0200
00001, 9749
J32100E-02
-, 252245400
-, 4D0RSELN0
-,09937€400
-00002, 0002
V71856602

-, 0I3%0E-03

(RL TN

62 .73'I~0'2

00025, 0707
» ATV
ABBEIEHOD
299TCLEN
00001, 9420
=, 292548429
- ABL44EH00
-, 972416400
~¢0001. 2652
73655602

00028,9205
2 248336400
AFSTEH
€0001,4318
2.0004

-, 28380E K0
- ASP19EH00
-00001.0032
~00002,0094
V736602
00028, 0608

000019922
00001,8313
~00002,0101
00001, 9499

00023, C2%4

-
L Lidaon

P:i8S
pAfS

PLES
PrES
PASE

PSS
PASS
PACS
FASS
FASS
PASS
Pi:GS
Rt
pacs
prss
PSS

PrES

A
FAcS
PASS
PASS
PASS
FASS
FASS
PASSH
FASE

PAEE

PrSS
PASS
PASS

pASS 2

PASS
£ASS
pAcs

pASS 2

Ppﬂf:
PASE
PASS

PAES
PASS
PASS
pacsS

PAES

Pacs

2-JR-98 13:23119
2’-.!1!.-83 12223220

-~

27-JUL-88 12128144
7-J-38 10013
27-JUL-89 1217500

27-L-85 115114
27-A-83 12015042
27-JUL-B8 13045000
27-JUL-82 1234500
27-JUL-88 12047015
27-HL-88 12347343
27-JE-E8 12148100
27-RE-38 L2080
27-A1L-82 12040101
27-JUL-83 12347142
27-AR-CE 12089058
7-J0L-33 1204355

27-JUL-88 12150019
27-JUL-83 12150040
27-RIL-85 12051008
27-JL-03 12351330
O7-NL-EE 1205200
27- JL-28 12152150
27-J0-88 12052415
27-J0-98 12:53:42
27-JL-88 12154000

27-JU-88 12154309

S o 5 )
o= WD R o~ Y

24

27-28-88 12158:52
27-JL-88 1259123

7-20-88 1230002

2-AR-88 J2I59:C

2. A8 .00 TG
Pt 13- Bt ok el
708 13387358
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PSPV

WORK MEASUREMENT STANDARD DATA
COMPUTATION SHEET

Page 1 o 1 Pages

DATE

~ INSTRUCTIONS: Industrial Engineering Division will complete
‘Work Measurement Requirements’' and furnish cut sheets to appli-
cable using activities for esch type of computation sheet as required.

JOB ASSIGNED TO

Carl Mucher

COMPUTED BY
Carl Mucher

ART NUMBEN

STOCK NUNBER

JOBSTAMDARD ! no.

WORK O
74061A A2850-1 6615-00-857-0828 N/A MNPG
NOouN QUANTITY STD MRS PER  |PiECES TIME PER PIECE
Rate Gyro TRU~2A/A N/A N/A N/A N/A

WORK MEASUREMENT AEQUIREMENTS:

PPODUCTION SUPERVISOR LABOR STANDARD REVIEW

.,
-

.
s -

Observations were made

through

3 Sen R2

in acoordance

26 Aug 82 0000

with AFICR 66-4 Work Sampling Techniques. Overall productivity was ggq %.
FCATEGORY BASE HR/OCC . -- PFSD -- SID HR/OCC  _OCC FACTOR _ STD HR/END, TTEM.
Receive .049 1.07 .05243 ~1.00 .05243

. | Deseal .339 1.07 36273 1.00 16273 .
Disass Gvro 1.541 1.07 _1.64887 - 100 1 _£4887
D.C.I.R. Motor .084 1.07 .. ..08988 1.00 .08988
Bal/Rebal '
Motor/End play 084 1.07 pgragg 1.00 NR988%
Reass Gyro 2.774 1.07 - 2.96818 1.00 2.96818
 Calibrate 1.061 1.07 1.13827 1.00 1 13527

y 1
EiadSeal/leak .9 1.07 180130 1 00 18039
Inst-Trans- E- .168 1.07 .17976 .00 — .17976
CC-Check .
Final-
Func%ional .460 1.07 .4922 1.00 .4322
rin-Vis-4-Prep 465 1.07 .49735 1.00 49758
TOTAL 7,70614 7.71

Production supervisors will be given 10
1£f, after this time,

This total is manually camputed and may vary slightly from E046 output.
with AFICR 66-4, para 3-~10, all standards should be reviewed by affected supervisory
personnel for carpleteness of work content.
workdays to express in writing their reasons for nonconcurrence.
no reply has been received fram the coordinating agency, the standard will be consid-
ered coordinated and acceptable.

In accordance

APPROVALS

OATE

APPROVALS

OATE

IMOUSTRIAL EnCINER N

A CEANTER FORCMAN

Lo S

/0fa 83

REPLACES anC 7

)

N/A

774, 3€P 60, wHICH MAY BE USED.

AFLC~-WPAFB~-APR 73 21353

She %%‘H&»ﬁ*



i SHOP FLOW DAY COMPUTATION FOR PRODUCTION NQ: 74061A
AFLCR 66-4 Shop Flow Day Formula was used to establish this flow
day stundard as fullows: Flow Days = A [((B 3 C, + D + E] where
A= 1.45; B = End lItem Labor Standard; C = Direct Labor Hours Per
Person Per Day adjusted for indirect categories und labor efficiency;
D = Routine Delays; E = Unique Delays. Repair is being accomplished
as a8 responsible shop.
a
: P D_EE(ZRIPTION - DA
i vy ;B = Labor Standard of _ 7.71 Hre C = _ 7.66 .  Daily Labar Hrs|.
{ Value "C" 18 calculated as faollows: : ) B -
. MANPG C .24 +.25 + .26 + .29 Indirect Average = .1 Houts -
' MANPG __ C  Labor Efficiency = _~97 % 1.0
' C = 8 Hours Minus Indirect Average Times Labor Efficiency
L. , - _
FD = Routine Delays U '
'a. Awaiting Maintenance (AWM) = 3.8 days
:b. One days supply at stacion awsiting maintenance = 4 days
§ (average & stacions for each C/N). This is necessary to
i maintain uninterrupted flow of items.
! TOTAL 7
J | E = Unique Delays A
a. Machine processing 2.00 Day(s)
b. Machine processing delays . Day(s)
c. Routing to support shops Day(s)
d. Others (See Reverse Side) ) " Day(s)
TOTAL 2
L {See reverse side for details) T -
4 | Total flow days this shop (1 + 2 + 1) 10.
- - » T
. | Work Shift Adjustment (Item 4 £ number of shifts). 10.806 + 1 10.
| Sum of flow days for all shops (ltem 5 x 1.45)10.806 X1.45= 15.6687 6
b (Final result to be rounded up to next whole day.)
| UMPUTED By: SYLVIA H. BLACK parg: 2 0¢T 8




3.

E Unique Delays

a.

Machine Processing

(1) Run In Motor
(48 hrs + 3 = 16)

T 0 5F10-4-4-3

TIME PAGE

16.00 2-7

“16.00 + 8 hrs/day - 2.00 days

PARA

2-24m

AL e
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l' | WORK CONTROL DOCUMENT - - U el o s
m’ 406%55 Ruuatﬂ 3 W"‘i‘" «nmoacmonm S. DATE SCHED ¥ | & OATE comp
- PART NUMBER 8. TECN DATA 9. ITEM SERIAL NUMSER
| T3837-02 5F6-4-3-23; 5F6-4-3-23-1

10. MODEL - DESICN - SERIES

11 STOCK NUMSER 12. OPTIONAL

£615-00-768-5019

13. SERIAL NUMBER

14, NOUN

MC-1 Rate Gyro = MAOI 66-22.

NOTE: Use QQ-S-571 type SN6OWRP solder.
Observe all notes, cautions & warnings
throughout the TO. MDC data required TAW

18, 16, 1. 19, 2.
sty -l WORK TO BE ACCOMPLISHED MECHANIC o g
010 Receive (Check data on WCD and AFTO Form 349.
Clean gyro external surfaces.)
020 Perform functional analysis. If serviceable, "B
0100 stamp condition tag and proceed to Step
1 090.
020 Perform functional analysis. ~If serviceable," B
0200 stamp condition tag and proceed to Step
MNPGB 090.
030 Unseal
040 Gyro Repair
050 Calibrate gyro -
060 Final inside visual. Certify that this item B
does not contain any foreign objects such as
tools or unattached components.
070 Fi1l, seal and leak check
080—Horform-functionalanalysis~——Stamp—condition -
0100 tag. : :
) condition R
0200 tag. . e -
MNPGB
FIRAL OESTIMATION -} COORDINATION/INITIATING TURE/DATE 3. SOCUMENT S/
MANRGC-
7 IEPATEN FUNCTIONAL CODE | & "ANPGB 'Y
» Py

AFLC -’m' 959




WORK CONTROL DOCUMENT (CONT'D) [+ wareBITS pace < or Cesaes
18 i8. 17. - 1. 19. 2.
st Powsoe WORK TO SE ACCOMPLISHED ~* MECHANIC | - epe "n'-,J—\
090 Fina) prep. Final visual. Complete AFLC For L
959, AFTO Form 349. Install WR-ALC decal IAW
MAOI 66-40. Attach condition tag.
(
[
(.




e - "_\- . _DU'CL‘

s ™ - N 1. DATE .
| WORK CONTROL DOCUMENT .. .. 6329 | mer or g omacs
4 bm ORDER NUMBER 3. QuANTITY . 4, PRODUCTION STCTION/RCC S. OATE SCHED , . TE ccur‘ .
(\ 14063A ' i "o". unpcc/mxpcn ¥l 31 m 2 ¢ 328
7. PARY NUMBER . . .8 TECH DATA . - slnusnu;mnua
a : 5F6-4-3-28 . L
1383732 5F6-4-3-23-1 " - léfl-—féL
, 10. MOOL. - DI3i5N - SEMILS 11. STOCK NUMBER - 2] 12 ormionaL
: . 3N~ ‘. .| NOTE: Use QQ S- type SN6OWRP solder.
3 S 6615-00- 768 5019 | Observe” all notes, cautions and warnings ._'}.
T s e 1a. nouN = | "throughout T.0. MDC. Required IAW MAOI . 4 -
. MC-1 RATE GYRO o 66-22. :
18, T 1s. 1. P ) . I 19. 2,
il B A : WORK TO 8¢ ACCOMPLISHED MECUNIC | wpe | - -wge
i Receive (check data on WCD énd AFTO Form 349.
1010 Clean gyro external surfaces ) M1 m :
- S 'm131988
2 Pretest , Essencxal Repair
R 1010 % ,f.-m/ Overhaul g
(3 :
a
~ 3 Unseal
~ 1020
[-~3
-E
a ) \
. i030 Gyro Repair <! B .
£
Q
= 5
. 1050 Calibrate Gyro ¢ B
A i
": ~N 6
; T 1050 Final Inside visual. Certify that this item B
A 3 does not contain any foreign objects such as ‘
e tools ot unattached compopents,
L :
7
1060 Fill, Seal and Leak Check
ﬁ i
‘s JUL 2 9 1988
1080 Final Functional Analysis, Condition Tag. ; B
B . 4
4 9 Final Prep. Final Visual complete AFLC Form | WR] .
i, 1090 959, AFTO Form 349. Install WR-ALC Decal, 5615[ o
1 Attach Condition tag.
BT FINAL ORSTIMATION n COOROINATION INITIATING WCT SIGNATURE/OATE 3. DOCUMENT /N
R 4 "‘m W rﬁ -
Vit 37!
Hid 6ol ]

AFLC Jorm,
WR-ALC/MANSAA "OVERPRINT"
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\FROGRAH NAME!
\CPINS
\DATE OF LAST REVISION:
¥ TIPEL

ATIONAL STOCR NURBER]

360294
BIH-#C1/3019-LTPi- 008
08-HAY-37
SWITCHING RATE 67RO HC-1
4515-00-7468-3019

- WFR/PART MUMBER! R.C. ALLEN

\OPERATOR’S HAHE: FLOYO
\TEST STATION:
\DATE ¢ TINE OF TEST:

RATE STATION & 1
29-JR.-38 09311012

12837-02

$6YR0 IN TEST NOUNT POSITION 3 IS SERIAL MUHBER 67-723% -
#5YRO IN TEST MOUNT POSITION 2-IS SERIAL. NHBER 64-962

/ SPINMOTOR RUMUP TESTS
HORMALLY CLOSED TURN INDICATOR 2 Oims  00050.0000
RUNNING CURRENT PHASE-A 2 shars  00487,0000
/ : SWITCHING AND UNSWITCHINE TINE TESTS
SYITCHING TIME 3.0 P/S QM 2 Sec  00004.0000
UNSWITCHING TI#E 3.0 B/SCW 2 Sec  00015.0000
SHITCHING TIME 0.75 P/S (N 2 Sec  00008.0000
UNSUITCHING YIME 0.75 D/SC¥ 2 See  00015.0000
SHITCHING TIME 0,333 D/S TW 2 Sec  00020.0000
UNSWITCAING TINE 0,333 B/S (W 2 See  00015.0000
SNITCHING TINE 0.25 D/S CW 2 See  00030.0000
UNSWITCHING TINE 0.0 D/SCN 2 Sec  00013.0000
SWITCHING TIME 3.0 D/S CCW 2 Sec  00004.0000
UNSWITCHING TINE 3.0 D/SCCW 2 See  00015.0000
SYITCHING TIME 0.75 D/S CCW 2 Sec  0000R.0000
UNSWITCHING TIME 0.75 D/S CCW 2 ve  00015.0000
SJITCHING TIME 0.333 D/S CLV 2 Sec  00020.0000
UNSMITCHING TIME 0,333 D/S CU8 2 Sec  00015.0000
‘ING TIME .25 D/S CCW 2 Sec  00020.0000
.CHING TIHE 9,25 D/S CCW 2 Sec 000135,0000
s YAW OSCILLATION TESTS
TURM INDICATOR 1 DEG 0.5 HI 2 Oiws L 10000E$33
TURN INDICATOR 2 OEG 0.123 HZ 2 Ohes . [10000€433
/ STEADY-STATE RATE AND YAW OSCILLATION TESTS
TURN INDICATOR CLOSED CW 2 Ones 000500000
TURN INDICATOR OPEN C 2. Gws . 10000EF13
TURN INDICATOR CLOSED CCW 2 ghas  00059.0000
TURN (NDICATOR OPEM CCW 2 Jes . 10000E433
/ POVER FAIL TESTS '
TURN INDICATOR OPEN (W 2 Gias . JOOQOEH22

\END

-

000000000
00000.0000

00000
00000
00000
00000
20000
06000
00000
000609
00000
00000,0000
00000, 0000
00000,0000
00000,0000
00000, 0000
06000, 0600
00000,0000

0000
0000
0000
0000
0000
0000
0000
0000
0000

e . v g e e e

.- . e

00050,0000
00030.0000

00000, 0000
40050.0000
00000, 0000
00050, 0000

00050, 0000

F‘DVR
6204

00002,1550
000463,5730

00001,2823
00004.0186
00003.0799
00004.0333
00006,1499
00003,2497
00010,3223
00003.2333
00001.7323
00004.7566
00007,6833
00004.0313
00010.216¢
00003.29%9
00015,6823
00003.25866

+10000E 433
+10000€+33

00002, 0400
+10000E433
00002.0410
+10000E433

J0000E473

JuL 29 1088

PaSS

PASS
PASS
PASS
PASS
pase
PASS
PASS
PASS
PASS
PASS
PAES
PASS
paSe
PASS
£ASS
PASS

PASS
PASS

PASS
PASS

PASS  29-JUL-

PASS

FASS

29-JUL.-88 09:1
29-JUL-38 071

19
18:43
29-RR-68 09127345
29-JL-83 09:27:11
29-ARL-B8 09127:45
27-JR-83 69127151
29-R1-88 09128329
29-J-88 07:23:34
25-JUL-BB 99029316
29-2-38 0932932¢
29-JU1-88 09129:A
29-JR-83 09:30:%9
29-RA-R8 09:30:26
27-JUL-88 G9:30:41
29-RR-68 09:21:22
29-AR-88 09131328
29-AR-66 09132015
29-AR.-€8 09:32:17

29-RA-88 09139149
29-JUL-83 07.41215

29-L-E8 09147101
29-R0-68 09147322
£8 09:18:(D
29- RRL-83 09:48:21

29-A-88 09150147
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o

WORK MEASUREMENT STANDARD DATA

DATE

“{“'Work Measwement Kequirements’® and furniuh cut sheets to appli-
cable using activities fur each type of computation sheet as required.

[ConMPUTED BY

COMPUTATION SHEET Pecs /ot / Pages | 2./ MRETO
N i JOB ASSIGNED TO ;
]
INSTRUCTIONS: Industrial Engineenng Division will complete A . AL OLRAT

—

WOHK MEASUREMENT REQUIREMENTS. -

COORDINATION OF LABOR STANDARD WITH PRODUCTION SUPERVISOR

"WORK OROER PAR  HUNBER STOCK NUNNER STATIC :

| ¥ 26354 S-00-768-50/2| N/A MNP, -
NOUN QUANTITY STD WRS PER  [PIECES TIME PER PIEC
ME-) Y RO . . " N/A N/A N/A N/A

e - ———

Observations were made LY TAA F0 through _ 2 ELEL. PP _in gccord;nc'e with

AFLCR 66-4 Work Sampling Techniques.

Overall produgtiyity

i

3.

CATEGORY STANDARD_HOURS 2cc_freTok
oo BLECLEIVE -PRETEST LY [-00

e ONSEAL - VLY e
9 LYRD- RIELILR R AT . £7
[ BoilpyvP-TEST - __.S596 58
Morol - RELRLLIL /8 .74
MOTOR - EST 317 7
. CALIARBTE /. 8592 . PE
SEAL ¥ £

_ EINAL- FUNLT-TEST .33/ L —
o FINAL-PRERL LT AE 777 f-00

TOTAL ;Lii (.

This total is manually computed and may vary slightly from E046 output.
[n accordance with AFLCR 66-4, para 3-10, coordinating agencies are allowed 10

working days from date of this form to express
(“insufficient time allowed" is not to be considered). If,
has been received from the coordinating agency, the standa

coordinated and acceptable.

in writing reasons for noncoordination
after this time, no reply
rd will be considered

APPROVALS QATE APPROVALS ) OATE
+ 2 [inousTalal dncines® S 4y
PR
- N/A N/A p

MOCHSe TEChNICTAN

—— a——

| N/A

)

AFLC 2oR%, M4

REPLALES AuC Fray T7A, $XP 83, ¥wiC MAY 8K VARD.

AFLC=WPAFB=APR 73 &! 3




s r e g ——— —m——-

““;}Jm of flow days for all shops (Item 5 x 1.45)

‘SHOP FLOW DAY COMPUTATION FOR PRODUCTION NO: Zé’/é.?ﬂ'

\

AFLCR 66 4 Shop Flow Day 'Formula was used to establish this flow .
day standard as follows: Flow Days = A [(B : C; + D + E] where -
A= 1.45; B = End Item Labor Standard; C = Dlrect Labor Hours Per

Person Per Day adjusted for indirect catezories and labor efficiency;

D = Routine Delays; E = Unique Delaya Repair is being accomplished
as a responsible shop. — -

EP DESCRIPTION T

o

‘Value "C" is éalculaced as follows:
MANPG _C .26 +.25 + .26 + .29 Indirect Average = ./ _ Hours

MANPG _?  Labor Efficiency = g7
C = 3 Hours Minus Indirect Average Times Labor Efficiency

B = Labor Standard of 9. S5 Hrs C = 7 ¢L Daily Labor Hrs|.

" = Routine Delays

a. Awaiting Maintenance (AWM) = 3.8 days

b. One days supply at station awsiting maintenance = 4 days
(average 4 stations for each C/N). This is necessary to

maintain uninterrupted flow of items.
TOTAL

= Unique Delays _
Machine processing Day(s)
Machine p-ocessing delays Day(s)
Routing to support shops Day(s)
Others (See Reverse Side) Day(s)

Qa 0 o o m

TOTAL

332

Total flow days this shop (1 + 2 + 3)

.Work Shift Adjustment (Item 4 £ number of shifts). _

(Final result to be rounded up to next whole day.)

L2 ¥

(2

e e -

/8

- ; - -— —_—

) DATE: _ & O R ¥

COMPUTED BY: A

o e SR T I -+ .
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Ay~ vORm QRO

* BATE
o~ ’ WORK CONTROL DOCUMENT 8133 PAGE 1 o znaa
( 3 ORDER NUMBER 3. QUANTYTY 4. PRODUCTION SECTION/RCC S, DATE SCHED 6. DATE ComP
.. 74146A/74282A "0"MNPGC
7. PART NUMBER 8. TECN DATA 9. ITEM SERIAL NUMBER
17223-1A/423040-2 5N6-2-9-13/13-1/14;5N6-2-4-13/13-1/14
10. MOOER, - DESICN - SERIES 11. STOCK NUMSER 12, OPTIONAL
6615-00-581-5792 NOTE: Observe all notes, cautions and
& warnings throughout T.0. MDS data require
12 36Uk e * IAW MAQOI 66-22, Appx 8. Use QQ-571 type {
J-4 Directional Control SNGOWRP solder.
13, L S 17. ) 8 19, 2.
st PoR.oe WORK TO SE ACCOMPLISHED uecHANIC - “a-
010 Receive; Ascertain data correctness of WCD
and AFTO 349. (lean external surfaces.
020 Perform functional test B
6160 (Pretest)
If serviceable, proceed to Step 200.
020 Perform functional test - B
0200 (Pretest)
MNPGB If serviceable, proceed to Step 200.
030 Unseal ) I
040 Disassemble gyro assembly
050 Replace motor (As requlred)
060 Clean, inspect and repair gyro
070 Reassemble gyro assemb]y (Use QQ-S-571 SN6OWRP
solder)
080 Inner gimbal end play B
090 Pre-seal Test
n. M, OLETINATION a COORDINATION/ |NITIATING ACC SICMATURE/DATE 23. OOCUMENT /N
HEPATEN FUNCTIONAL CODE )




i . A a.a

 m———

WORK CONTROL DOCUMENT (CONTD) [ Lot T e S o Conaas
! 17. 1} 19, 20.
. stamon ”,’.'.{" WORK TO BE ACCOMPLISHED MECHANIC e “ Lo
; 100 Calibrate gyro {
- NOTE: Steps 13-16 may be accomplished just -
prior to step 13 (Ref Note, para 3-61)
110 Visual inspection; certify that this item does B
not contain any foreign objects such as tools
or unattached components.
120 Seal and leak test (Use QQ-S-571 SN 60WRP
solder) '
130 Insulation resistance test
F ,
140 Azimuth torquer calibration
150 Insta]]atioq of Azimuth torque resistors
. 160 Torquer total circuit resistance test .
J .
170 - Perform functional test B
180 RWT DATE B
RANDOM POSITION
TIME RERUN
190 Paint
200 Perform functional analysis B
0100 (Final test)
Stamp condition tagq.
200 Perform functional analysis 8
0200 (Final test)
MNPGB Stamp condition taqg.
210 Final prep, final visual, complete AFLC Form
959, ‘check for TO mod compliance. Complete
.ﬁ23§ AFTO 349, install WR-ALC decals IAW MAOI 66-4Q. N
Attach condition tag. : (
\-:/
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WORK CONTROL DGCUMENT

1. DATX

PAGT ) OF 5 PME3

. WR-ALC/MANSAA "OVERPRINT"

7205 w~
2. J08 OROER NUMBER | 3 quawnty 4, PROQUCTION SZCTION/RCC 5. BATE scwed & OATE come
74146A & 74282A 1 Q" MNPGC
7. PART NUMBTR & TECN DATA ] . ITDS SIRIAL NUMBTX
$1077656-1 N6-2-4-13 )
APg6AlL SN6-2~9-13
10, MOOE - DESIEN - SERIES 11, STOCK NUMSIR 12. OPTIONAL
6615-00-832-3196
13, SERIAL NUMGER 4, NOUn
Gyro Motor (J4)
1 e D. Ty m
m ",,'{’ WORK TO 8E ACCOMPLISHED - il -
Sa Clean and inspect motor
Sb Disassemble motor assembly
5S¢ Clean and inspect parts
5d Clean, lubricate and install bearings and
sé€t preload L
Se Balance rotor assembly
14 Inside visual. Certify that this item B
does not contain any foreign cbjects such
as tools or unattached comvonents.
S5q Install rotor into housing and cap
Sh Bell jar run-in
si Seal motor assembly
S3 " Leak check and evacuate motor assembly
COOROIRATION/INITIATING RCC smumm% 2. SOCUMENT 3/ A
o /. ’. [y A
12

e




WORK CONTROL DOCUMENT (CONTD)

PAGE 2’,‘: : PAGES

J:’i,‘:‘":' “ Possop | WORK TO 8C ACCOMPLISNED um e R -
5k Final run-in.
51 runctional'tegt g
Sm Static balance motor assembly
5n Paint motor assembly
So Fina} visual

-

. '. : ‘..

. b

&R;ALC/HAsgAA "OVERPRINT



r — CRorc R
_." . - WORK CONTROL DOCUMENT. .. .. -0 . | -.8133 . |,cl o -Zosges _
s WANTITY . 4. PRODUCTION SECTION/RCC 5. BATE ry comr N
L VR4 Teemme{ 1 "0"MNPGC 8196 |27 .
. ( . PART NUMBER 8. TEcH oama _ ‘ 4 A Ymmm.wm a
| 17223-1A/co0wmemz > | 5N5-'2-9-13/13-1/14M : é 57
3 10. MODEL - DESICN - SEMIES 11, STOCK NUMBER 1Z OPTIONAL - =~ — .~ .. -
i 6615-00-581-5792  ° NOTE: Observe all notes, cautions-and
ty A - warnings throughout T.0. MDS data require
3; 13- STk Wwee ' S IAW MAOT 66-22,*Appx 8. Use qo 571 type !
3 J-4 Directional Control SN6OWRP solder : el
-4 8 e | wo <. w ... ] . Jm -
i { ramon POMOP | Mt T oo womK TO BE ACCOMPLISHED .| ; secHame - “qn
3 ? 010 " "™ Receive, Ascertain-data correctness-of- HCD‘—" \gAe- ] e——
- and AFTO 349 C]ean external sur‘lﬁei 5 1160149 PN N
v 020 = - | Perform functional test e BT Tl Rty gy - B
;! 0100 (Pretest) JUL 25" \ PA Tl
2! If serviceable, proceed to Step 200. 6012
; — H - ) .
1] 020 | Perform functional test - WR B
i 0200 (Pretest) PA -
N | MNPGB If serv1ceab'le proceed to Step 20 -|/6019"
; - . Wi
s I, 1 . ' ;. 'PA:; c b
; 030 Uaseal : | g | mzs. 6('{5 . .
T — = .
! . e e e -‘1“;’!‘3‘";."“' <2 - }—';.‘.“— 7
: - .o /A - S
4 . 040 Dlsassemblei gyro assembly 25 w /g_c:,_ ) i
050 Replace motor (As required) 4
S _ Ju2-18500s.
st a N AT
060 Clean, inspect and repair gyro FA
: - SN 25188 | 'S0
A " . 070 . |Reassemble gyro assembly (Use QQ-S-571 SNGOWRP| | y
: . .} solder) | PA
1. . 16019 )
: 080 .. . |Ismer gimbal.end play .. . .__.. _ . . . WR N
: A : ' . PA l
2508 lsote
090 . . |Pre-seal Test L \'.'V" EE
: G
Jut 2 1988 6019,
n. I OESTIRATION . . 2 l. COORDINATION. INITIATING RCC mmuun 3. SOCUNENT /N
HIWATCH m'a :

AFLC Jors, 959




WORK CONTROL DOCUMENT (CONTD)

18
DISPATCH

12

gl poRoP : WORK TO BE ACCOMPLISHED - —
100 Calibrate gyro 2 m WR "
. NOTE: Steps 13-16 may be accomplished just M ‘
PR i0kdia-il aindindafa Note, para 3-61) '
1110 Visual inspection; certify that this item doe WER
not contain any foreign objects sucho&.’&;’
or unattached components. JuL2t 6019
120 . |[Seal and leak test (Use QQ-S-571 SN 60WRP )
solder nn
130 Insulation resistance test : :
. RERT I . e J“Lz1
140 Azimuth torquer calibration {2 28
22 4
150 Installation of Az1muth torque resistors
JUL 2 198
160 Torquer tota] circuit resistance test
quL 27 1988
170 Perform functional test
JuL 21988
180 RWT DATE2 7 JUL 1988
RANDOM_ A - POSITION /7
TIME_g635 /520 RERUN I
190 Paint H
JuL 2.3 1988
200 Perform functional analysis .l
0100 . (Fma'l test) 29 JUL 1985//
Stamp condition tag. id
ggoo P:rfo;m functional analysis )
0 (Final test) JU
MNPGB _ Stamp condition tag. L 68
21(_) Final prep, final visual, complete AFLC Fornm‘

959, check for TO mod compliance.
install WR-ALC decals IAW MAOI 66 40

AFTO 349,

Attach condition tag.

Complete




r .

\PROGRAH NAME: 300175
\CPIN: ~81H-GYR/J4B/DR-U001-00A
\DATE OF LAST REVISION: 19-CCT-87

\UUT TYPE! DIRECTICHAL GYRO J-%

\UST NATIONAL' STCCK NUMBER: 8515-09-581-5792

\ULT MFR/PART MGER:  BENOLY. 17223-14

\OSERATOR’S HAME: DUNNAY

\TEST STATION! DIRECTIONAL STATION #1 ,

\DATE § TIME OF TEST: 2B-JULS88 22844310 i -

\ el e W
$G(RO 1N TEST MOUAY POSITION' 1 5. SERTAL MINBER 7669
$6YRC IN TEST MOUNT POSITION

2 18 SERIAL NUMBER 807116

2 ¢ JUL 1982

\X.Xll!ttt!ll!ll!!}l!iXX!.!X!!X!XX!X!IXI!XXXXXltt!tt!!llﬁ!!!!!Xll!xt!t!txt!1!!!XXXX!ll!!itit!t!ttttt!t!t!#!!!t

C0C01.8500 PASS 29-JUL-98 00:34:49

\2

\z IMPORTANT NOTE CONCERMING THE STATIC RESISTAMCE TESTS

\s FHEBIHB IR BRI

\X

\t It 3 failure of Static Resisianca shoul” occurs tha nrerator eas retest the UUT Statie

\2 Resistance sanually,

M It an in-tclerance measuresent is oot.xnad in this sanner: then the erevicus foilure is

\3 to be ignocred. -

\¥

AR drsrobtotbastitocebitrioviiosstnstesyy xxtxxxxxxxxxxxxxxxxxxtxxxxxxxxxxxxxxxxizztxxtxxxxxxtxxxxx:xxxxxxxxxx'x
\

/ STﬁTIC RESISTANCE TESTS

AUTOPILOT ROTORS J192-B 70 A 1 CHM . 00209.0000  00171,0300 001E5.1220 FPfSS QS-JUL-S 22:47:22
AZIMUTH TORQUER JI10i-U TO V 1 CHM  04203,8CC0  032%0,0000 03S52.78C0 FPASS 20-JUL-88 2214731
AZIMUTH TORQUER J101-U TO F 1 OH¥  02101.9000 011701.9000 010i2.1300 FASS 28-JUL-B88 2214739
AZIMUTH ROTCR J101-8 T0 H 1 O 0CC4Y.SC00 CCH40.SC00  CCO41.2084 PASS 29-JUL-88 22:47:48
BReKE SCLEMOID JI101-P TO R 1 CHM  (0782,5000  (3833.5999  00707.1190 PASS D28-ZUL-G8 22147156
LATITUDE CORRECTION J101 M-Y 1 OhN I2025.0008 2897S.0000  30733.0500 PASS  28-JUL-88 22148304
/ RCM UP TESTS

TARTING CURRENT- PHASE B 1 KA Q3170.0000  00000.0000 02147.1330 FPASS 28-JUL-BS 22:49:04
STARTING OSCILLATICN TE3T 1 -== == (00L0.CTT $00C0.00CY  C0C00.0CT0 FAUS 28-JUL-B8 2214935
SFINMITCR SPEED 1 RFM  24300,0000  23500.0000  240C0.6000 PASS 28-JUL-88 2217114
RUNNING CUSRRENT~ PPAST B 1 A C012D2,00C0  €C000.0000  CCU99.8:20 PASS 28-JUL-88 27:61:0S
/ © . RUN DCUN TZSTS

FUM DONN RATE 1 RPM/M 630C0.0000  £5000.0000  02099.9999 PASS 28-JUL-88 22306:01
/ HECDING STABILITY TESTS

BANK RIGHT ERRCR ANGLE ’ 1 DES . €0002.9000  €0009.000%  LI1SOO0TH00 PASS 23-JUL-89 21308011
BANK LEFT ERRCR ANGLE 1 DC6 CGCC2.0000  00000.0000  L1CCCCESGO FASS 28-JUL-88 221110322
/ CiMBAL FAEEDGY TESTS
BaNK RIGHT ERRCR ANCLE 1 LES 00004.0000  00002.0000 29999400 PASS 28-JUL-88 23112143
BANK LEFT ERRCRfNNGLI 1 DES CCC04.0C00  00000.0000  ,9C0L0E-01 PASS 28-JUL-88 23:15:00
/ ¥ 7iL-SYNCHRO OUTPUT TESTS .
AUTOPILOT OUTPUT-VBLTAGE 1 YOLTS  00019.9500 00017.4500 €0018.1000 FASS 28-JuL- 38 23116322
ATIMUTX OUTPUT-vaIAu{ 1 VLTS 05012,3000  CC011,3000  €C012,02C0 PASS 28-JuL-88 21:17:13
AUTOPILOT PHAS%&@ OUTPUT 1 - DES 00048.0000  00042,0000 0004S.1400 PASS 28-JUL-BY 23118103
AZIMUTH PHASING ’NTPUT 1 DEG 00048,0000  0C042,0000 C0O045.04C0 FASS 28-JuL-88 23118:51
/ = ‘/” DRIFT TESTS . ‘

DRIFT RATE 1 DEC/HR  00003.0000 -C0003.0000 00001,4002 FASS 28-JUL-88 23:35:08
/ LATITUDE CORRECTION TESTS
CCRRECTED DRIFT RATE- 30 NORTH 1 DES/HK:  00004.0000 -00009,0000 ,28000C+00 PASS 28-JUL-88 23151108
CORRECTED DRIFT RATE- 40 NORTH 1 DEG/HR  00004.0C00 -00004,0000 00000,(000 PASS 29-JUL-88 00104122
CORRECTED DRIFT RATE- 90 NORTH 1 DEG/HR  00004,0000 -00004.0000 00002.7999 FASS 29-JUL-88 00:2133&
i H Y

CORRECTED @RIFT RATE- 92 SOUTH
\END

DEG/HR  00004,0CC0 -00004,0000

s S Tl S A X

7y

A
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SHOP FLOW DAY COMPUTATION FOR PRODUCTION NO: $4/4/4 A

AFLCR 66-4 Shop Flow Day Formula was used to establish this flow

day standard as follows: Flow Days = A [(B + C, +D + E] where

A =1.45; B = End Item Labor Standard; C = Direct Labor Hours Per
Person Per Day adjusted for indirect categories and labor efficiency;
D = Routine Delays; E = Unique Delays. Repair is being accomplished

as a responsible shop.

“EP! - DESCKRIPTION DAYS
I B = Labor Standard of /7. 47 Hrs - C = 2=L.97 Daily Labor Hrs
Value "C" is calculated as follows: B :C
MANPG C .24 +.25 + .26 + .29 Indirect Average = _/+O %  Hours
MANPG _C Labor Efficiency = 22 % : 2.5
C = 8 Hours Minus Indirect Average Times Labor Efficiency
2 D = Routine Delays
Awaiting Maintenance (AWM) = 3.8 days
b. One days supply at station awaiting maintenance = 4 days
(average 4 stations for each C/N). This is necessary to
maintain uninterrupted flow of items.
TOTAL 7.8C
3 E = Unique Delays
a. Machine processing / Day(s)
b. Machine processing delays Day(s)
¢. Routing to support shops Day(s)
d. Others (See Reverse &ide) /(.22 Day(s)
(ﬂ#ﬂth.fbee7?
TOTAL
/7 2Z-
4 | Total flow days this shop (1 + 2 + 3) 275
" " Work Shift Adjustment (Item 4 £ number of shifts). a752+

Sum of flow days for all shops (Item 5 x 1.45)

"(Final result to be rounded up to next whole day.)

HO-c

COMPUTED BY: ). BRIDGES DATE: /0 DEC &S5




OPERATION

Bake after paint
Bake (Headers)
Evacuate motor
Evacuate motor
Heat motor & evac.
Dry motor

Cure paint
Run-in

Route motor

Bake slipring
Motor warrnup
Cool down

Bake after paint

Machine processing (RWT)

T.0. Ref (para)
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. e g

r - 1. DATE
] . WORK CONTROL DOCUMENT 8271 meel o Zpages
) TION TION/RCC S. DATE SCMED 6. DATE comP
So 3¢l R WO MNPGC
7. PART NUMBER 8. TECN DATA 9. ITEM SERIAL NUMBER
15810-1 5N6-2-3-3 & 4
10. MODEL - DESIGN - SERIES 11, STOCK NUMBER 12. OPTIONAL
6615-00-527-9281
13, SERIAL NUMSER 14, NOUN -
N-1 Directional Gyro
15, Tew 18 PON/OP 17. 18. 19. 20.
08'1’3::)010 NO. WORK TO BE ACCOMPLISNED MECHANIC i a”
0l0 Receive (Check data on WCD and AFTO Form 349.
Clean gyro external surfaces.)
020 Perform functional analysis. Perform B
0100 resistance & hipot test. If serviceable,
proceed to Step 120. Stamp condition tag.
020 Perform functional analysis. Perform B
0200 resistance & hipot test. If serviceable,
proceed to Step 120. Stamp condition tag.
. 030 "1 Overhaul and repair (clean and inspect) i
040 - Inner Gimbal end play B
050 Quter Gimbal end play - —- - B
060 Final inside visual. Certify that this item B
does not contain any foreign objects such as
as tools or unattached parts.
070 Electrical test
080 Seal, leak test, purge and fill
090 Install into chasis, perform resistance and
hipot check. Paint gyro.
a 1IN, OCSTINATION n o COORDINATION.INITIATING RCC SIGNATURE/DATE 1. DOCUMENT 3/N
— AN H .

AFLC Jore, 959

o i Al



WORK CONTROL DOCUMENT (CONTD) | - oareac/d rceS o Coses
L8 16 17. 18. 19, 20.
. stk ponor WORK TO 8€ ACCOMPLISHED MECHANIC p e
: 100 RWT DATE g ¢
Random Time
Position
110 Perform functional analysis (final test) B
0100 Stamp condition tag.
110 Perform functional analysis B
0200 Stamp condition tag.
MNPGB
120 Final visual. Check compliance with TO
] modification. Complete AFTO Form 349, decal
IAW MAQI 66-40. Attach condition tag. .
-~ . ¢
""’} ‘_. \
: ~_/

Lo By s e



O1IPATCN

r T St : ’ 1. DATE
| - WORK CONTROUL DOCUMENT 7205~ " ) or o emem
77+ Jou onoer NuMBER .3 auannry B 4. PRODUCTION SECTION/RCC 3. DATE SCHED §. DATE cowp
"741435 1 y. ’ "0" MNPGC
; T AOMSER 8. TECH DATA 9. ITEM SERIAL NUMSER
% 215119 SN6-2-~3-3
10. MODEL - DESION - SERILS 1. STOCK NUMBER 12 OPTIONAL
6615-00-398-0717
13. SERUAL NUMEER 4. NOUN
Gyro Motor (N-1)
ETY 18 n. 19, F
23::? 'ﬂh@ WORK TO BE ACCOMPLISMED - MECHANIC uper g
3a Disassemble, clean and inspect
3b Install bearings and set prelocad
3c Dynamic balance rotor -«
33 Install rotor into housing
Je Inside visual. Certify that this item does B
not contain any foreign objects such as
tools or unattached components.
3f Perform bearing run-in
3g Seal, leak check and evacuate motor
assembly.
3h Final motor run-in
3i Paint motor assembly
33 Pinal .visual and functional test B
7Ty
R Y =z _ COORDINATION/INITIATING WCC SIGNATUAE/DATE 3. GOCYMINT /N

53\7: aalzj 727,

AFLC /2™, 959 ~ WR-ALC/MANSAA "OVERPRINT"




3

e ) . 1. DATE
. WORK CONTROL DOCUMENT | eros - oy b
2. JOB ORDER WUMBSER 3. QUARTITY & PRODUCTION SICTION/NCC 5. 0ATT v —1
74148A : 1 "Q" MNPGC/B m 9 b fn é
PART MmER ; o -] & TECH pATA _ ] ] ‘ ommm., |
I 1s8i0-1 R SN6-2-3-3 & 4 7 - , /6(
18, WODEL- BCHGN- SIS | 1L STOCK MMOER. T omom . ‘ Z—_—
) . 6615-00-527-9281 . | . .. .
3 13, SERIAL MSTR -] 16, woun ' -
- ‘ N-1 Directional Gyro : 84 A ~
18, 1. 1. Ty 1. N
°:‘v‘:.ng no. WORR TO S8 ACCOMMISHED MECHANIC wpes-, -
. 1 . *
o1 |Receive (Check data on WCD & AFTO 3 YUL 1989 % N M
Clean Gyro . external surfaces. - O 7, : ~ :
— f . I
’ PRAC Y I
02 Perform resistance, Hipot Test ‘and PretesC- 0’6‘,
5 (4]
a
i = T g gy %
3 03 Overhaul and repaxr ‘(Clean and Inspect). % %/’.% ]
> . ' 1
3
~ il T Inter Cimbal End Play. 1, Ju y 2 -
. ) . L 1 4 | T _
. %98 V7P \J%, N |
g - 1
< Y - . —-—.. - -} _
. i Yl - -
« 05 OQuter Gimbal End Play 8 JuL, ’9&-47%%9 |
@ \o
~ &
; é Final inside visual. Cerctify that this itew
g 06 does not contain any foreign objects such as B
o tools or unattached parts. <‘;’;7‘9
4,
- 07 . . (Electricat Test p -, ) 6‘1 ? ,
08 s i 1g W\
eal, Leak test, purge and fill JUL 1989 - %
4,011, ,
Install into chasis, perform resistance and 'h
. 09 . |hipot check. Paint Gyro m y %
18 yui 1 B 4
uL 1988 %8
RWT Date é& 3’0/.,. 1'<8 i)
10 Random o .. . o3>
Position L
T — .
) PR, SLSTIATION "COORGURATIQR. JPITIATING RCC SYWATURL/OAT 1. SoCMOIT VN
{ ®waRH | rencTionaL oeee s% . 4 %
& MNPG ] ‘ i
ke sy Rl _ " Do) ll %
AFLC Jo™, 959 PEEWIONS 05rROn SRa B8 voms. - ,;"*&




WORK CONTROL DOCUMENT (CONTD) 8108 o
< Ty 12. - Ty Ty .
ety pPonoe WORK TO 88 ACCOMPLISED mecHANC > -
JOL 24 1988 WR
il Perform Functional Analysis (Final Test) ﬁéo
CONDITION TAG elo~
Final Visudl. Check compliance with TO
12 modification. Complete AFTO Foarm 349, Decal 2
* TAW WR-ALCO MAOI 66-40 c %
2.7 JUL 1894 oA !
e A A- A" 4" | V ’

— s

(oo SRR SR




e — -
e e e gt

\FROGRAN NAME: 300172

\CPIN? 81H-6YR/NL/DR-1001-004

\DATE OF LAST REVISION: 19-0CT-67

) ‘PE! DIRECTIONAL GYRO Nt

\u TIOMAL STOCK NUMBER: 4613-00-527-9281 -
\UU) WFR/PART MIBER: KEARFOTT 15810-1
\OPERATOR’S NAME: DUNNAN '

\TEST STATION: DIRECTIONAL STATION 42
\DATE & TINE OF TEST: 21-JUL-88 17348115 -
#GYRO IN TEST MOUNT POSITION { IS SERIAL NUMBER 1138 6160

$6YRD IN TEST NOUNT POSITION 2 IS SERIAL MUMBER 1867 “— ~
ARit2oseacntnieititliatitiiosdtadsitinasdsiisniriettsoobebiosresnttoritiosesittontetvoditetiostotabhorietiit]

\2

' 'wn
PA

\s INPORTANT NOTE CONCERNING THE STATIC RESISTANCE TESTS
\2 HHHHBRHHHH R IH
\3
\3 It a failure of Static Resistance should occurr the orerator sax retest the UUT Static
\2 Resistance sanually,
\$ If an in-tolerance seasuresent is obtained in this menners then the previous failure is
\$ to be isnored.
\3
[Rectttietiectsviaotirevtrertentatrrorotobbototerertruttoreaorbpetiontacetsnissiettttottonttostsaotrotstoetdsy
\
/ STATIC RESISTANCE )
AZIMUTH SYNCHRO-R1-R2 J201-6oH 2 OBN  00264,0000 G0174,0000 00222,5020 PASS 21-JL-88 17:49:50
AZIMITH SYNCHRO-S1-S3 J201-Jik 2 ORM  00004,0000 00004,0000 00004.9926 PASS 21-JUL-B88 17:49:59
AZIMITH SYNCHRO-S1-S2 J201-J¢K 2 OHM  00004.0000 00004,0000 00005.0284 PASS 21-AR-88 17:50:09
AZIRUTH SYNCHRO-S2-53 J201-KsL 2 OHM  00004,0000 00004,0000 00005.0497 PASS 2i-JUL-88 17:50:19
L7 7'%6 T.0.-R1-R2 J201-F+A 2 CHN  00087,4000 00058.4000 00048.8730 PASS 21-JUL-88 17:50:28
L 7 7.0.-51-53 J201-E+D 2 Ol 00151,2000 00100.8000 00125.3500 PASS 21-JWL-88 17:50:37
Bh.  JOLENDID J201-Psé 2 O  01150,0000 00850.0000 009688.2810 PASS 21-JUL-88 17:50:44
SPINMOTOR WINDING B-A4 J201-Brd 2 O 00021.,8500 00016,1500 00019.3520 FPASS 21-RR.-88 17:50:55
SPINMOTOR WINDING B-C J201-BsC 2 OHM  00021.8300 00016,1500 00019.3334 PASS 21-JUL-68 17:51:06
SPINMOTOR WINBING C-A J201-CiA 2 OHN  00021.8500 00016.1500 00019.,4525 PASS 21-AR-88 17:51:18
LEVELING FXD, FLD. J201-¥1A r3 OHd  00314,0000 00230.0000 00247,8550 PASS 21-JL-88 17:51:24
LEVELING CTL. FLD. J201-N:A 2 OHM  00314.0000 00230.0000 00247,9110 PASS 21-AR-88 17:51:34
/ BRAKE OPERATION
ZERD VOLTAGE BRAKE RATE 2 D/SEC  00001.0000  00000,0000  .44666E-03 PASS 21-MN-88 17152328
/ SPINMOTOR RUNUP TEST
STARTING CURRENT- PHASE A 2 A 00500.0000 00050.0000 00393.4190 PASS 21-JN-B88 17:54:27
STARTING CURRENT- PHASE B 2 ] 00500.0000 00030.0000 00395.0330 PASS 21-JN.-88 17:54:28
STARTING CURRENT- PHASE C 2 ] 00500,0000 00050,0000 00392.6170 PASS 21-JA-88 17:54:29
STARTING OSCILLATION TEST 2 00000.0000  00000.0000 00000.0000 PASS 217.”.-88 17354330
SPINMOTOR SPEEB 2 RPH 24300,0000 23320,0000 24000.0000 PASS 21-JL-B8 18110125
RUNNING CURRENT- PHASE A 2 M 00350,0000 00050.0000 00219,5330 PASS" 21-JL-88 18:13:10
RUNNING CURRENT- PHASE B 2 ] 00350.0000 00050.0000 00222,9910 PASS 21-JL-88 1Bi13i11
RUMNING CURRENT- PHASE C 2 MA 00330.0000 00050.0000 00221,2610 PASS 21-AL-88 18:13:12
/ GYRO CARD STABILITY TEST
CARD STABILITY-CLIM 2 | 1] +25000E400  00000.0000 ,14000E400 PASS 21-JL-BB 18:29:34
CARD STABILITY-DIVE 2 EG +23000E400  00000.0000 ,23000E+00 PASS 21-JUL-B8 18:34:
/ S10AL FREEBON T
ZINTH ERROR-CLID 2 DEB 00002.0000 00000.0000 ,30000E-01 PASS 21-L-86 18:34:27
VELING ERROR-CLIND 2 €6 00002.0000 00000.0000 ,22500E+00 PASS 21-JUAL-88 18:34:28
719yTH ERROR-DIVE 2 1 00002,0000 00000.0000 190006400 PASS 21-RA-B8 18:37:39
'S ERROR-DIVE 2 %S 00002,0000 00000.0000 00000.0000 PASS 21-JL-88 18:38;
LEVELING TORGUER RATE TESTY
Ver sNG TORBUINS TINE-CLING 2 uin 00004,1700  00002,3400 00003,1835 PASS 21-JK-88 18:53:23
VELING TORGNING TINE-DIVE 2 31 00004,1700  00002,5400 00003.3941 PASS 21-JL-88 19:01:
LEVELING ACCURACY
1IN ACCURACY ERROR 2 VOLTS 125006400 00000.0000 ,82264E-01 PASS 21-JL-88 19110830

AZTIUTH AN LEVELING SYNCHRO TESTS

PR A R
-

|




AZIMUTH OUTPUT VOLTAGE S1-52 2 VOLTS
AZIMUTH PHASE ANGLE S1-52 2 M6
AZIRTH OUTPUT VOLTAGE §1-53 2 VOLTS
AZIMUTH PHASE ANGLE 51-3 2 D6
APTITH OUTPUT VOLTAGE §2-83 2 VOLTS
© Y PHASE AWGLE §2-83 © 2 DEG
b. _.N6 OUTPUT VOLTAGE-CLINB 2 VOLTS
LEVELING PHASE ANGLE-CLIND 2 D6
LEVELING OUTPUT VOLTAGE-DIVE 2 VOLTS
LEVELING PHASE ANGLE-DIVE 2 DEG

/ NOTOR RUNDOMN TEST
SPINMOTOR RUNDOWN RATE 2 RPN
HOTOR RUNDOMN BALANCE 2 VoLTS

\END ¢

000125000
00172,0000
00012,5000
00172.0000
00012.5000
00172,0000
00009, 4600
00009.0000
00009.4600
00189,0000

01200,0000
00012,4300

00011,5000
00148,0000
00011,5000
00148,0000
00011.5000
00168.0000
00007,7400
00005,0000

°00007,7400

00185.0000

00000,0000
00000.0000

00011.7400
00169,5000
00011,7300
00169,7000
00011,7200
00169.46000
00008.5800
000035, 9000
00008.7000
0018643000

00719.9999
+42000E+00

FASS
PASS
PASS
PASS
PASS
FASS
PASS
PASS
PASS
PASS

PASS
PASS

21-JUL-88 19115158
21-JUL-88 19116107
21-JUL-88 19116121
21-JUL-88 19116129
21-JUL-88 19316243
21-J-88 19216151

21-AL-88 19117314

21-JU-88 19117122
21-JL-88 19117234
21-J0L-88 19117142

21-J1L-88 19118155
21-JIR-88 19$35:50




. rRK MEASUREMEN JHNNNGNGNGGNY
WORK & 1.1 25 Feb 8
COMPUTATION SHEET Jz;‘:ssucu‘so To Zoe : >

CARL L. MUCHER

INSTRUCTIONS: Industrial Engineering Division will complete

T *‘Work Measurement Requirements'’ and furnish cut sheets to appli- COMPUTED BY
cable using activities for each type of computation sheet as required. CARL L. MUCHER
WORK ONOER PART NUMBER STOCK NUMBER JOBSTANDARD |STATION NO.
74148A 15810-1 6615-00-527-9281 NA MNPG
NOUN QUANTITY STO WRS PER |PIECES TIME PER PIECE
N-1 Directional Gyro N/A N/A N/A N/A

WORK MEASUREMENT REQUIREMENTS:
PRODUCTION SUPERVISOR LABOR STANDARD REVIEW
Observations were made 25 Jan 85 through 8 Feb 85 in accordance with AFLCR 66-4 Work

Sampling Techniques. Overall productivity was 8977..
7))

4
CATEGORY BASE HR/OCC PF&D’L’STD HR/0OCC 0CC FACTOR STD HR/END ITHM
Receive .054 1.07 .058 1.00 .058
Pretest .231 1.07 .248 1.00 .248
O/H & RPR/Clean & Inspect 8.044 1.07 8.607 1.00 8.607 )
Motor Repair 7.532 1.07 8.060 1.00 8.060
B/Up Inr Gim/End Play 2.260 1.07 2.419 1.00 2.419
+| B/Up Otr Gim/End Play 1.478 1.07 1.582 1.00 1.582
Final I/S Visual .256 1.07 274 1.00 274
Funct Test .713 1.07 .763 1.00 .763
B Seal/Fill 2.837 1.07 3.036 1.00 3.036
) Instal In"Chassis . .490 -~ 1.07 .525 1.00 .525
0/H Random 1.429 1.07 1.529 1.00 1.529
. Elect Test 1.064 1.07 1.139 1.00 1.139
Final Visual .657 1.07 .703 1.00 .703

- TOTAL  28.943 = 28.94 M/H

This total is manually computed and may vary slightly from EQ46 output. In accordance

with AFLCR 66-4, para 3-10, all standards should be reviewed by affected supervisory
personnel for completeness of work content. Production supervisors will be given 10
B workdays to express in writing their reasons for nonconcurrence. If, after this time,
: no reply has been received fromthe coordinating agency, the standard will be consid-

ered coordinated and acceptable.

APPROVALS DATE APPROVALS DATE
INOUSTRIAL ENCINEEN . WORK CENTER FPORKMAN .
oo A M/A Sec Eo¥B
b3 o - Pring eul

ISUAL P N

AFLC :‘O’ﬂ" 774 REPLACES AMC FOMM 774, SEP 60, wHICH MAY A€ USED.

AFLC-WPAFB-APR 73 2138
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SHOP FLOW DAY COMPUTATION FOR PRODUCTION NO: 741484

AFLCR 66-4 Shop Flow Day Formula was used to establish this flow

day standard as follows: Flow Days = A [(B § C; + D + E] where

A = 1.45; B = End Item Labor Standard; C = Direct Labor Hours Per
Person Per Day adjusted for indirect categories and labor efficiency;
D = Routine Delays; E = Unique Delays. Repair is being accomplished
as a responsible shop.

Lad

e ke

=zp . DESCRIPTION o - DAYS’
§ = Labor Standard of »ga,93 Hrs C = 7.58 Daily pabor Hrs
Valve "C" is calculated as follows: B:C
o MANPG _C .24 +.25 + .26 + .29 Indirect Average = Hours
{ |MANPG _C __ Labor Efficiency = 96 - % | 3.82
P C = 8 Hours Minus Indirect Average Times Labor Efficiency

2 "= Routine Delays
Awaiting Maintenance (AWM) = 3.8 days
b. One days éupply at station awaiting maintenance = 4 days
(average 4 stations for each C/N). This is necessary to
- naintain uninterrupted flow of items.
s TOTAL 7.80

= Unique Delays . o o
Machine processing 8.12 Day(s)
Machine processing delays .50 Day(s).
Routing to support shops. Day(s)
Jthers (See Reverse Side) Day(s)

i

A N T o m

TOTAL 8.62

. | Total flow days this shop (1 + 2 + 3) 20.34

_ﬂork'SHift Adjustment (Item 4 £ number of shifts).w 2 shift/day 10.12

. a— ~

5%y ofy flow days for sll shops (Item 5 x 1.45) X 10.12 o 14.67
N inal Tesult to be rounded up to next whole day.) 15

———

i . ) [P verrs [ . R . }

COMPUTED BY: CARL MUCHER DATE: 14 Feb 85

1 . . N
o e , S




{
UNIQUE DEALYS
B

A.

Machine Processing

1.

4 hrs.

Test Motor
12 Min.

Run-in Motor
48 hrs.
48 hrs — 8 hrs/Day = 6 Days

Leak Test
15 Minutes = .25 hrs

Random Wander Drift Test
Warm/Up Gyro 15 min.

2 ea. Warm/Up Required

15 Min X 2 ea. Warm/Up = 30 min

Drift Test
16 hrs. :
16 hrs = 8 hrs/Day = 2 Days

Machine Delay

TIME

.20 hrs

6 days

.25 hrs

.50 hrs

2 days

4 hrs

T.0. 5N6-2-3-3

PAGE PARA
2-19 2-32b
2-29 2-47bc
2-44 2-58b
3-29 3-64
3-29 3-64
3-29 3-64%
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1. DATE

,*-'7"-' - -~ - WORK CONTROL DOCUMENT - ~-- 8119 mce 1o ?,m,
’ 3. QUANTITY . PROOUCTION SECTION/RCC 5. DATE SCHED X
B 75 v 1 “~0"MNPGC oweate
.+ PART NUMBER 8. TECH DATA o 9. ITEM SERIAL MUMBER
15150-1 5N6-3-2-3; 5N6-3-2-4; SN6-3-2-3-1 - -
10. MOOEL - DESIGN - SERIES u.mmmq}_‘ - } 12 omom. B e Sap ¢
‘ ‘ - | ' U Lt n 32 P
13, SERIAL NUMBER 14, NOUN o BB ‘E_T;»'i‘ T A R '
T Slaving Control (N-1) ~ | =7 oo T
18, 14 17, ' 18 : 19. 0.
nteliny Ponsoe WORK TO BE ACCOMPLISHED MECHANIC wpor il
T 010~ ""{Receive (Check data on WCD and AFTO Form 349. i B
Clean gyro external surfaces.) -
- 020 Perform functional analysis. If serviceable B
0100 proceed to Step 100. Stamp condition tag.
020 " "|Perform functional analysis. ~If serviceable - T TTB T
0200 proceed to Step 100. Stamp condition tag.
MNPGB
030 - Unseal - - = -
040 Gyro repair B
050 - [Build-up test : : S - 8 -
060 Calibrate - - - - e e e - --[-8B-
070 Final inside visual.- Certify that this item -B ~
does not contain any foreign objects such as
tools or unattached components.
080 Seal, leak test, purge and fill--—
090 - Perform functional analysis. -Stamp condition-| ~----—-- | - B -
0100 tag. -
B #INAL DESTINATION n COORDINATION,/INITIATING NCC SIGNATURE/DATE 23. DOCUMENT S/W
OUPATL | PUeTonAL 081 % MANPGC * MAQNG
= MANRGE-
MANERG ¢ MANSAA

AFLC /o™ 959

PREVIONN CNTION UL ¢ VIS,




WORK CONTROL DOCUMENT (CONTD)

Lx._ pate S11Y

PAGE

u N
. DISPATCH ) . _

17.

WORK TO BE ACCOMPLISHED " =

18,
MECHANIC

19,

STATION

Perform functional analysis.

Stamp .
condition tag. '

100 Final prep (final visual, complete AFLC Form™| ~ .
959, check for TO MOD compliance. Complete [ ...n' | _
AFTO 349 & install VR:ALC decal IAW MAOI - N R -”
g L K T
el T ST T T e e e AU I

' K. : ," Yo -
C
- -




— 1. sate }
WORK CONTROL DOCUMENT 6313 Per o, asts :
2. JOS OROER NUMBER 3. QUANTITY 4, PROOUCTICH SECTION WMCC 3. CATT SCNED 6 SATE CoMp
—~1 7941694 / i 0" MNPGC '
7. PART WumaLR - 8 TICR DATA 9. ITIM SERIAL NUMSER
. »
4183Gy SN§-3-2-3; SN6-3-2-4
10. MQOTL - DESIEN - SERIES 11. STOCX NUMSDR - 12 oFTionA
6615-00-342-3871 —
i 13 SORIAL MMSER 14. NOUN -
1 N-1 SLAVE MOTOR
18 18 172, i1 S 19. x
°,‘T""f":: v WORK TO € ACCOMPLISHED MECHARC - e
4da ROUTE FOR BULL BLASTING (AS;REQUIRED)V
4b DISASSEMBLE
- ' =
4e CLEAN AND INSPECT PARTS -
i -
4d BUILDUP AND TEST .
4 e SEAL, FILL, LEAK CKECK -
ettt . B
] i
4LE FINAL MOTOR BALANCE .
" 4
Lg PERFORM BEARING RUN-IN
4h PAINT
4i FINAL TEST AND FINAL VISUAL . B
\]
i -
’ R Fimdy, CLSTINATION {a o _COORC:aI10N INCTIALING RCC SICNATURL OATL . DOCUMINT 3/n
BT FUNCTIOAAL COO( u/ / J 777 ¢ Clowmn T.657
t Nt . rﬁbnc 23 Lﬁ?
L . - G F@,q.n—c_-g
l MaANPGC L——-\° L—«L——U}nf’ SAA ) P38
R - ]

AFLC Jors, 959

k.

reTRgue tMga AA .4...

WR-ALC/MANSAA "OVERPRINT"




— -
) WORK CONTROL DOCUMENT
) 2. J0B ORDER NUMBER 3. QUANTITY 4, PROOUCTION SECTION/ACC 5. DATE SOMD ‘ r em.was
4 741494 « i - 0" MNPGC/MNPGB i YBL"
b 7. PART NUMBER - : 8. TECH DATA 9. ITEM SER1AL NUMBER
15150-1 ) 5N6-3-2-3; SN6-3-2-4, - . 84 A 5N6-3-2-3-1 4Heeo
10. MODEL - DESIGN -~ SERIES 11. STOCX NUMBER j 12, OPTIONAL . . . : . o
- . . NOTE: Use QQ-S-571 type SN6OWRP solder.
_; 6615-00-570-4966 “Observe all notes, cautions, and warnings
? 13. SERIAL NUMBER 14.NOUN throughout T. 0. MDC data, required IAW ‘
SLAVING CONTROL (N-1) MAOL 66-22. -
18, 1e. 17. . " Tl 2.
?Ts::‘g n:éor WORK TQ 8F ACCOMPLISHED = ugCtamie |- e . o
e ee) .1 _____|Receive (Check data on WCD -and AFTO Form 349.) WK
i010 Clean External Surfaces. '+ T el PA L . R
o . Auelz1&3 6044 - |
2 ) : - iUG 12 12 WA
1010 PRETEST " Essential. Repair ~ 2R “
— Overhaul
=
.k 3 | -
3 - 1020 UNSEAL ‘ T 7 AUB 1e B
“ g ) . .
o 4
& 1030  |GYRO REPAIR Aue 1= B
2 3 AU
. 1035  |BUTILD-Up TEST G 19 10 'l B
[+ o]
o~
<
. ¢ 6 :
i3 1045  |CALIBRATE AUG 19 17y “| B
Y ?
< 7 Final Inside Visual. Certify that this item | . T3
1030 does not contain any foreign objects such as § o :
tools or unattached components. FIT R B
8
1060 SEAL, FILL, LEAK CHECK
4G 1 ¢
i ' WR
1070 FINAL FUNCTIONAL ANALYSIS. STAMP CONDITION TAd. P . B
; ‘ 22 AUS 1888 35
R 1 -
§ i0 Final Prep. (Final Visual, complete AFLC Form @
. i080 959, check for T.0. MOD compliance. Complete 19
FTO 349 and inst WR-ALC d 1.7
9;;.-3 and install eca m,:qggg
7. A, OCSTINATION
S1IPATEN PUNCTIONAL CODE
AFLC -r:::' 959 PEEVIOUS SHITION DNLL 08 VORD. VR-ALC/HANSM no‘m"

- s e e 4t e A AT L W Sy I TE RTINS AP S DTN PN TP RIS T




\PROGRAN NAME: 300328 ~ - '

MCPING 81H-GYR/N1/SCONT-U001-00A

\DATE OF LAST REVISION: 26-MAR-84

\UUT TYPE: SUITCHING RATE GYRD Ni

\UUT NATIONAL STOCK NUMBER: 6415-00-570-4966

\UUT MFR/PART MUMBER: KEARFOTT 15150-1
\OPERATOR’S NAME: WILSON - .

\TEST STATION: RATE STATION & 2 .
\DATE 8 TIME OF TEST} 22-AUG-88 12:53:09

+  GYRO IN TEST NOUNT POSITION 1,

t SERTAL MUMBER A9 :
i r st T RUNUP

NORMU.Y OPEN TURN INDICATOR 1 Ohws  ,10000E433
RUNNING CURRENT PHASE-A 1 84 00150,0000
RUNNING CURRENT PHASE-R 1 ) 00150.0000
RUNNING CURRENT PHASE-C 1 M 00150,0000
/ SHITCHING AND UNSWITCHING TIME .
SWITCHING TIME 1.5 D/S CW 1 Sec 00045, 0000
UNSSITCHING TINE 1.5 D/S CW 1 Sec 00008.0000
SWITCHING TIME 1.5 D/S CCW i Sec 00045, 0000
UNSWITCHING TIME 1.5 D/S CCW 1 Sec 00008,0000
SWITCHING TIME 0.75 D/S CM 1 Sec 00045.0000
UNSWITCHING TINE 0.75 IS CW 1 Sec 00005.0000
SWITCHING TIME 0.75 D/S CCW 1 Sec 00045,0000
UNSWITCHING TIME 0,75 D/S €W @ Sec 00005,0000
/ YAW OSCILLATION )
TURN INDICATOR 2,5 DE6 0.5 HZ 1 Ohes  +10000E433
TURN INDICATOR 4 DEG 0.5 HZ 1 Ohes  10000E433
/ STEADY STATE RATE AND YAW OSCILLATION
TURN INBICATOR CLOSED CW 1 Ohas  00300.0000
TURN INDICATOR GPEN CW 1 Oims  +10000E433
TURN INDICATOR CLOSED CCW 1 Ohas  00300.0000
TURN INDICATOR OPEN CCW 1 Ohws  +10000E433
/ RELAY CURRENTs DROPOUT VOLTAGE» AND PICKUP VOLTAGE
RELAY CURRENT CW H sAers  00043.0000
RELAY CLOSED 15.0 V CW 1 Ohas  00300.0000
RELAY DROPOUT 0.5 V CW 1 Clws  ,10000E433
RELAY PICKUP 21,0 V CW 1 Ohas  00300.0000
RELAY CURRENT CCVW .1 shars  00043,0000
RELAY CLOSED 15.0 V CCW -1 Ohas  00300.0000
RELAY DROPOUT 0.5 V CCW 1 Olms  +10000E433
RELAY PICKUP 21.0 V CCH 1 Ohas  00300.0000
/ MOTOR RUNDOWN
SPINMOTOR RUMDOMN RATE 1 Rea/N  12000.0000
- \END

2 2 AUG 1988

003000000
00000,0000
00000, 0000
00000.0000

00001.0000
00004,0000
00001.,0000
00004,0000
00001,0000
00002.0000
000010000
00002, 0000

00300, 0000
00300.0000

00000.0000
003000000
000000000
00300,0000

00028.0000
00000.0000
00300.0600
00000.0000
00028,0000
00000,0000
00300, 0000
00000,0000

00000, 0000

7|

6325

+10000E+33
00093,7270
00100,3030
00100,7400

00005.0833
00006.2833
00007,1666
00004.7166
00010,3833
00004,0813
00014,3499
00003,9999

+10000E+33
+10000€433

000019940
+10000€433
00002, 0580
+10000E433

- 00038,8220

00002,8880
+10000E433
00003.,0850
00038.4350
£0002,2130
»10000E433
00001.8450

03342,5671

PASS
PASS
FASS
PASS

PASS
FASS
PASS
PASS
PASS
PASS
FASS
PASS

FASS
PASS

PASS
FASS
PASS
PASS

PASS
FASS
PASS
PASS
PASS
PASS
PASS
FASS

PasS

22-AUG-88 12154100
22-AUG-88 12157128
22-AIG-B8 1210712

22-AUG-88 12157130

22-AUG-68 12359359
22-AUG-B8 13101319
22-AUG-88 13:02:40
22-AUG-B8 13103359
22-AUG-88 131051258
22-AUG-38 13:06:44
22-AUG-88 13:08:13
22-AUG-88 1320931

22-hUG-B8 13116318
22-AUG-88 13320239

22-AlIG-88 1312712
22-AUG-88 13128014
22-pUG-88 1323132
22-AUG-88 13132119

22-AUG-88 13:34:12
22-AUG-88 13:34:25
22-AUG-88 13334339
22-AUG-88 13134352
22-MUG-88 13:36:34
22-AUG-88 13136348
22-AUG-88 13:37:01
22-AUG-88 13:37:14

22-AUG-B8 13139348
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PRI e
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P

FERN --‘ﬂl‘!‘v':‘fs
- WORK MEASUREMENT STANDARD DATA bae Lot ) Peaes |2 eSO
e sges

| COMPUTATION SHEEY 5% ARNIGNED TQ -

[ INSTRUCTIONS. Industnial Engineenng Division will complete _,@ﬁf’/f_é S—

[ Work Mewswement Kequitements'® snd furaish cut shests to appli- [ConPuTRD 8 Y T

’cuble using sctivities fur eath type of computstion sheet as requirad. A . ia,é/u&
) il‘-'on- onceER T PART NUNBER STOCK NUMNER Po. erlQAnT STATION NG,
S / ) /5750~ 66/500570 fF65 | N/A__" | MNPG T
i ?..Z? 6‘?/? T o T '-Z'-‘ QUANTITY STO NRS PER (PiIRCER lﬂll (17] F!(s.l!
: N-1 SLRAVE . N/A N/A NAA_ A N/A |

Pounn Mt ASUMEMENT REQUIREMENTS.

| CUURDINATION OF LABUR STANUARD WITH PRODUCTION SUPERVISOR

ch mm—r—. s .- > v

]
t

| Ubservations were made /¥ I7J o through o/ FEL-Fo in accordancs with

| AFLCR 6b-4 Work Sampling Techniques. Overall productiyity 73 3. .

[ CATEGORY STANDARD HOURS 0CC_FACTOR

R ety P :

' REcEwE/PesTesT P Lo
|- RUSESL » < 2/3 TAAR
D eyl LBfE 2L 72L& =49
| Busep ol TEST e &3¢ T

_we72R _RECaL. | 5 28! 47
012l TEST 434 47
 CALIBESTE /. 2do <67

| SEAL : L 2 E?

Al EuyT TEST 243 [22

L ByRl PREP T THe £ 353 Loo

|
:
,*

; S TOTAL /2,968 .

| This total is manually comguted and may vary slightly from E046 output.’

| [n accordance with AFLCR 66-4, para 3-10, coaordinating agencies are allowed 10 -
5..3rn..g days .frum date of this form to express in writing reasons for noncoordina]tion
F(nsufticient time allowed” is not to be considered). 1f, after this t1ma{dn0 SEP y

3 ! has been received fraw the cuordineting agency, the standard will be considere

i courdinated and acceptable.

(;« Wy APPHOVALS - . !__ onn____* > __ APPROVAL S oATS
N L “./‘nn ORI
: N/A ' ,L N/A y % M@W :
!v.o¢ aes taCHmICIam L andeind ! . —— } , |
| N/A : .- ——

T er AL NBRTS NS .




ST

PSS

3" Work Shift Adjustment (Item & & number of shifts).
(’ "Sum of flow days for all shops (Item 5 x L.45)
J (Final result to be rounded up to next whole day.)

COMPUTED BY: _gﬁ_ﬁuég

SHOP FLOW DAY COMPUTATION FOR PRODUCTION NO: 2%/;»’9#

~
‘e a

AFLCR 66-4 Shop Flow Day Formula was used to establish
]

t 1
day standard as follows: Flow Days = A [(B § C; + D + E] where

A = 1.45; B = End Item Labor Standard; C = Direct Labor Hour

s Per

Person Per Day adjusted for.indirect categories ard labor efficiency;
D = Routine Delays; E = Unique Delays. Repair is being accomplished

as a responsible shop.

DAY

_1[ | DESCRIF'TION

+

B ~ Labor Standard of qué ___ Hrs c = :Z,éﬁ Daily

Value “C" 1is calculated as follows:

MANPG _ (. Labor Efficiency = 7 7.
C = 8 Hours Minus Indirect Average Times Labor Efficiency

MANPG _C .24 +.25 + .26 + .29 Indirect Average = -/ Hours

Labor Hrs

J = Foutine Delays
a. Awaiting Maintenance (AWM) = 3.3 days
b. One days supply at station awai:-ing meintenance = 4 days

maintain uninterrupted flow of items.

(average 4 stations for each C/N). This is nccessary to

g

1 i TOTAL
E = Unique Delays
a. Machine processing Day(s)
b. Machine processing delays 1.94 Day(s)
cgy* Routing to support shops __* 3 Day(s)
d. Ochers (See Reverse Side) = 4 .94 Day(s)
xii&T;"graoefJ: T =2 :/M:.: Tarne o o T“TfL____W

Tocal {low days this shop (1 + 2 + 3)

— — =

| 5- 5%

L 283

—

= — -

22

- . e——— et e m— e w——

DATE: [0 QeI Pf
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5.1 PROFILE DATA FILES

The profile data files for RCC MANPGC were previously submitted under memo
number NKE-E016-7603, dated July 6, 1989.
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5.2 MODEL INPUT FILES
The model input files for RCC MANPGC
number NKE-E016-7603, dated July 6, 1989

were previously submitted under memo
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MINUTES OF
MODEL VALIDATION MEETING

June 19 thru June 23. 1989

WR-ALC/MDMSC

6-29-89




19 June 89:

6-29-89

Jim Gillis started the meeting by introducing
tean memders:

Jim Gillis
Gerald Peavy
Doug Keene
Lott Singletary

AFLC Representative:
« Trixie Brown
MDMSC Representatives:

. Bob Bashyan

. B1ll Rich

. Roger VandervVoord
« Scott Vroasan

Jim pointed out that AFLC instructed thea not
to sign off the Model Validation Form.

Reviewed nodel ocutput for RCC MANPSA .,
Evaluated throughput, historical flow hours vs,
sisulated flow hours, expected hours vs,
standard hours.

This evaluation was performed for each item
number . During this process 1list of major
assumptions, action 1tems and concerns were
noted.

PCN O1900A: F-1S Speed Brake

. Historical flov hours 933.5 vs. 466.70 of
sisulated flow hours.

Assumption:

Hethod of (nduction may De a problem.
History does reflect SO0 hours to com-
plete first operation which ({8 inspec-
tion.

Historical DbDackshop hours wvere greater
than sisulated hours. ¥We decided to
input backshop hours back into the model.

[P ETE
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Model Validation Meeting Minutes

Page Two

6-29-089

PCN 0]1900As F-1S Speed Brake (continued)

Doug to verify the manpower utilization.
Bill to review expected and standard
hours.

PCN_05502A: C-141 Alleron

« Simulated throughput 13.2% difference. The
difference was due to sporadic tnduction
method.

PCN S1334A: C-141 Leading Edge Horizontal
Stabilizer

« Blll to review expected hours.

« Increase Dbackshop hours Dy 180 hours based
on historical report.

PCN S51352A: C-141 Access Door

. Bill to review expected hours.

« Increase Dbackshop hours based on historical
report.,

PCN S1418A: C-141 Leading Edge Wing
. Bill to verify expected hours.

PCM S1454A: C-141 Petal Door

« B111 to review the subasseadbly process
hours.

« History had ohe sample of 698 days -
adjusted for this odd occurence and made
hours from 2288 to 1334.

This coapletes the evaluation of model output
for RCC MANPSA. At the end of this evalua-
tion, Bod sumnarized the action items and
essuaptions. Jia commented that the model

G R RS




( WR-ALC
Model Validation Meeting Minutes
Page Three

seens tO Dbe doing what {t 1S suppose to and
asked MDMSC team tOo complete the action itea
and re-run the output, Jim also stated that
either expected or standard hours can be used
in establishing baseline Of model based on IE's
judgaent . AFLC's representative, Trixie Brown,
disagreed with Jim's comment. Validation teanm
decided that during evaluation of difference
between historical vs. simulation., 10% should
be used oOnly as a guideline not as a measure-
ment .

Evajuation of RCC MANPGC:

« Evaluated the model output for the following
PCNs: 06121A., 74061A, 74063A, 74146A., 74148A

and 74149A.

. Review of throughput, historical vs. simulated
flow hours and expected vs. standard hours
revealed the following:

« Expected vsS. standard hours wvere within
acceptable range.

. Throughput was good.

« Flow hours showed 10t of difference betveen
sisulation and histcry. Review of histori-
cal report revealed that an unique pattern
of process 18 Deing followed in Gyro Shop.

Gyros after inspection vere stored’/held for

L iong period of time Defore the start of

repair operation.

« Discussed adout this prodbleama. Doug and Jia
vanted to have some aethodology to show the
unigue holding process.

20 June 089:

. Bruce Kirk of MDMSC joined us to facilitate our
prainstorming effort.

. Conducted bdrainstorming effort at Building 169.
Morning session for Sheet Netal RCC's MANPSA.
MANPSS. MANPSC. and MNANPSD and afternoon for
GYro RCC's MANPGA. MANPGB. and MANPGC.
6-29-89




WR-ALC

Model Validation Meeting Minutes

Page Four

21 June 89:

22 June 989:

6-29-09

Due tOo the nature of process and similarity ve
decided tO have one bdrainstorming effort for
Sheet Metal (4 RCCs) and one for Gyro (3 RCCs).

Doug arranged both the sessions by bringing in
representatives from manufacturing., scheduling.
planning and quality.

Both the sessions went out very good with a lot
of participation. Developed ¢fish Ddone -
details of fish bone and brainstorming activi-
ties are covered 1n minutes of model valida-
tion/brainstoraing.

Evaluated the model output for all the RCCs
MANPSA, MANPSB., MANPSC, MANPSD. MANPGA., MANPGB.
and MANPGC.

Redlined the bDackshop hours and added buffer
operations as requested by ALC for Gyro RCCs,

Input all the changes and re-run the model.

Dick Donnelly and Lou Mavros joined us to
support our model validation effort.

Dick, Lou. Bob and Gerald had an opportunity to
meet Mr. Clinton Levis. Discussed about the
validity of mode]l and about future task orders.

-

Jim Gillis wvwill be on vacation for the rest of
the week.

Evaluated the re-run oOf model ouput after
inputting the redlined corrections.

o R p R A e
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6-29-89

MANPSA

01900A: F-1S Speed Brake
Expected vs, standard hours 1S acceptable.

Historical vs. simulated flow hours - still
have a problem. History shows operation 10
takes about SO0 hours to complete. This is
due to induction and priority prodlea.
Operation 40 shows 68 hours to complete
(vaiting for engineer) whereas model shows |
hour . One hours represents process hour
whereas 68 hours includes waiting time also.

05502A: C-141 Atleron

« This a PDM item. NoO historical data avail-
able., Evaluated the output and verified
with mechanics and planners to validate the

model output.

051334A: C-141 Leading Edge Horizontal
Stabilizer

» Standard vs. expected hours 1s within
acceptable range.

« Backshop hours were off. Redlined the
output.,

S1454A: C-141 Petal Door

« Model output d4oes seea tO represent as-is
condition.

S$13%2A: C-141 Access Door

Redlined Dackshop hours to represent histor-
ical data.

09193A: P-1S Radome

« BExpected vs. standard hours s wvwithin
acceptable range.

E TR
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. Simulated flow hours are almost doudble the
historical. Review showed us operation 190
takes about 5SSO0 hours to complete.

. Operation 190 s repair operation performed
DY one mechanic for about SO hours. Model
shows the manpowver avajlability as a
problenm.

. Doug pointed out that the model exaggerates
the problem.

4]1059A: C-130 Radome Assemdly

« Model output dqaoes seea to represent the
as—-1s condition,

. Needed tOo verify the historical data of 500
hours for operation 10.

$1420A: C-141 Wing Leading Edge

. Evaluated the output and redlined backshop
hours.

40208A: C-130 Radome

« Ouput does seea tO represent the as-is
condjition except the historical hours for

Operation 30,

« History shows that it takes over 4000 hours
to complete Operation 30.

« BOD tOo check the Dhistoricel input deta at
8t. Louis. if avajilabe and respond to

WR--ALC.
Q3172A: F-1SA Canopy

« Evaluated nmodel output. History shows that
1t takes approximately 1100 hours to

complete Operation 10.

.« Operation 10 is tO inspect and deteramine
what parts are required to perfora the
repair. It does wait for a long time in
getting thoese required parts.

6-29~-09
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23 June 89:

6-29-89

This (8 a manufacturing RCC.,

No 'hlstorlcal dats for analysis. Reviewed only
the throughput.,

Model output was validated based on ({(t's
performance on the other & RCCs.

MANPG

Evaluated the re-run of model out for RCCs
MANPGA. MANPGB and MANPGC.

Output for these RCCs were reviewed earlier.
Buffer operation vere added where necessary to
represent historical data.

Ooutput for PCNs 74010A. 74074A., 74163A. 74126A.,
74051A, 20012A., 06121A. 74061A, 74063A., 74146A,
74148A., and 74149A from all the three RCCs were
tndividually evaluated.

Flow hours, process hours and throughput were
vithin acceptable range. HMNodel does represent
the as-is condition.

Doug and Lott questioned the validity of

nistorical data for PCNs 74074A and 20012A.
vanted to verify vith manufacturing personnel.

Doug and Lott verified and confiramed the flow
hour tnformation.

Revieved the re-runs of mocdel output.

Bod compiled the meeting of nminutes and
revieved vith team members.

e &
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WR-ALC/AFLC/MDMSC validation team agrees that
the model seems to represent the approximation
of as-1s condition Of RCCs MANPSA. MANPSB.
MANPSC MANPSD ., MANPGA, MANPGB and MANPGC:
therefore, the nodel can be used as a baseline
for experimentation.

Doug Keene, WR-ALC/MANEE

Lott Singletary, WR-ALC/MANEE

Jinm Gillis,

WR-ALC/MAWE

Gerald Peavy. WR-ALC/MAWF

o\

wn., AFLC/MAQF

Scott Vroman,

Bill Rich., MDMSC

BB/te)

”

O

6-29-09 / Rev-1
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7.0 COMPUTER SIMULATION ANALYSIS OF RCC
The computer simulation analysis for RCC MANPGC was previously submitted under
' memo number NKE-E016-7603, dated July 6, 1989.




8.0 VALIDATION OF SIMULATION ANALYSIS
The validation of simulation analysis for RCC MANPGC was previously submitted
under memo number NKE-E016-7603, dated July 6, 1989.




9.0 BRAINSTORMING
The minutes for RCC MANPGC brainstorming were previously submitted under memo
number NKE-E016-7603, dated July 6, 1989.
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MINUTES OF
BRAINSTORMING SESSIONS

June 20, 1989

WR-ALC/MDMSC
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( HINUTES OF BRAINSTORMING
SESSION FOR THREE GYRO RCCs
-~ June 20, 1989 Afternoon Session -

Doug Keene introduced Bruce Kirk to the menbers of the afternoon
session. The following were in attendance:

Bashyam. BoOD MDMSC

Boyt, James WR-ALC/MAQONG
Driver. Claude WR-ALC/MANERG
Floyd., Donald WR-ALC/MANPGB
Harrelson. Dan WR-ALC/MANPGA
Hulett, Earmon WR-ALC/MANSAA
Keene, Doug WR-ALC/MANEE
Kirk., Bruce MDMSC

Moriarty. Brenda WR-ALC/MANERA
Pate, Willianm WR~-ALC/MANPGA
Sessions, David WR-ALC/MANEE
Smith, Oscar WR-ALC/MANPGB
vandervoord. Roger MDMSC

Bruce started the brainstorming session by briefing the process
of brainstorming and round robin solution. Following are the
suggestions:
2. Turn over of skilled people.
-~ Grade structure vs. §
- Not being replaced
3. Projected wvorkload - higher actuals than projected.

4. Primarily funding from Oklahoma City - lack of funding so
not hiring.

S. Layout - need more space to improve flow.




Minutes of Brainstoraing Session
June 20, 1989 Afternoon Session

Page Two
6. Equipment maintenance and calibration - availability of
parts/manpover. :

7.
8.

9.

10.
11.

12.

13.

14.

1S.
16.

17.

18,

Induction systeam probleam On assest availability.
ATE avallabllity (saturates at 2 shifts).,

Equipment modernization to improve throughput on rate
gyros.

Parts avatlability — need local storage.
Quality of parts -

- Bearings (rusty)

- Poor part packaging
Present prioritizing does not warrant overtime.

Poor planning - “critical® end items budget. Receive
sufficient people and overtime; everything else falls

behind!

Space and equipment limitations result 1in 2nd shift for
critical iteas.

Mil-specification parts some variability of quality.

Environsental restrictions on chemical cleaning.

Power
A. Regulated
B. Sudden l0ss (averages 2 times & month)

Clean room out of tolerance - power 10ss (air handlers then
need to catch up).

DEVELOPED FISHBONE (CAUSE AND EFFECT) DIAGRAN.

AS-18 SINULATION MODEL WAS LOADED AT VWR-ALC's VAX
SYSTEM AND THE UDOS PROGRAM RAN SUCCESSFULLY ON
6-23-89.

THESE MINUTES WERE COMPILED BY BASHYANM.
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RCC: MANAGC. SUMMARY OF RE-EVALUATION

+ Reformatted the results of Lg taguchi orthogonal array table.

« Evaluated throughput of each run for average throughput of RCC.

» Analyzed and tabulated results of best and worst PCN for each run including surge.

» This approach gives us a better understanding of the RCC's capability, process,
and bottlenecks.

A i



0T90T-I81
09 UIMOINYN 609l $S HIMOINYN [ 1.],]]
1 4 138 183l oTre 1 4 138 1s3l ozve T 138 1831 oTre
4 TANVd 1S3l 9508 T TJ3ANVd 1S3 8606 3 T3INVd 1831 8508
138 138 138
14 41831 103H1Q 9€06 1 4 1831 1O34I0 9¢c00 T 1831 10340 9c08
4 4831 OHA® ¢106 1 4 1834 OHA® gL08 4 1831 OHAD sLoe
4 H3ais3al LEY8 < u3jisial FA4 4 ] S H3isai F344
1 4 1831 IAvH 60SS 1 4 4S3L 3Ilvy 80sS 4 1831 3ivH ¢0SS
40193130 40133130 840103130
9 NVYIT oree 9 NYIA 1'1 4> € AVIT £ 1444
4 ASSY 1831 %80 4 ASSY 1S3l y®80 ‘ ASSY 1831 144 ]
$ ASSY 1831 L18L0 S ASSY 1S3L L1810 € ASSY 1831 1840
N3AO N3AO N3AO
t 4% NNNOVA 000 t 48 WNANDOVYA t000 9 NNNIDVA 2000
‘AlLD ANVYN ‘ON ‘ALD IANVYN ‘ON ‘ALOD INVYN ‘ON
‘diND3| LININCINDA | "diNO3I| 'dINDA| LININDINDI | 'dINDI| 'dINOI| ININDINDI | "diND3
++38vd (si-sv) +asva asvy

1-2°¢'0L 3navil

SHOLOVd TOHLNOD JDODdNVN

o AR T e




"S1MHS UWNOH Z1 OML o

12902-0S1 u_.aw..stuod@,g-azog .
%Ts_— Tz __— ~ % 086 +3sva «%08 | +.%08 [« 3OYH
%09 el ToonL % 208 3SVE| 83A | S3A |en e | 6
%926 — % 0'00% coive| %066 | ++3gvalsan! saa [enfenjen 8
% 9.8 - % 0°001 -l % 0°66 + 38vg Tisn e L
i veviy = voniy,| 7 886 *3sve SaA .sn_tl 9
*Z verinL = veoors| % %18 asve SaA .aBTB S
w8 | %ZT66 | ++3gva o
RO i vovws| %T66 | ++3gva| sm | sm bt IR
L T | %986 | +3sva S ™ T

| " vews| % €08 asve W I L
1SU0OM »ﬂn : DAY LLIEUBERERL o
¢TCO0L 3148Vl

AVHUV TVNODOHLUO IHONOVL dOHS OHAD \a&;
9




£$€0T-O81

AVHHY TVNODOHLHO IHONDVL dOHS OHAD DOdNVN

08 oscy Jsvg| S3A | saa |en|en |en 6
86 L) 2 A ++3Qyg| S3A | 83A [en|en jen 8
86 0S¢es + 3sva enlen _n: l
86 9v2ZsS +35v8 san| [wospuos| g
18 T4 % 4 3svsg $3A %0S (%08 S
86 T4 ++ 3Svd %08 (%08 v
86 6ses ++ 30Vva| §3A | s3A v >
86 L TAAY + 3Svd 83A v 2
08 8ove 08 gsey asva TV 3
% ALo % ALO ns|avs [e [z [
30uns 88 Ad 40 %0t ININJIND3 | 3MIHN3A0 | UamOodnwm |  #NY
(LNdHONOHHL) AVOTHHOM $T73A31 ¥ SHOLOVS
1-2°€01 31GVL

S e A—— O] T




MANPOWER LOADING
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. SR=ALC
MANPG - GYRO SHop
: . Roger
Reacriotion
1. RCC WR/MANPGB and AGHMC/MANPGB Automatic
Test Equipnent vs. Product Optimisation
2. RCC WR/MANPGE and AGMC/MANPGB Increase of
Automatic Test Equipment Up Time
3. Comdbine Gyro Rotor Repair to Common Line
With Bslanced Station Time
4. Develop Program to Attack T. E. Obsclescence
(Bench Sets)
S. Fi1ll Procedure for 74074A tO Replace Present
Station
6. Automate Depaint. Unseal., Reseal Prdcess
7. 1Improve Bearing Procurement/Handling Procedure
8. Laser Wheel Balancing (Delay/Monitor AGMO)
9. Compare.-A.T.E. to Manual (Delay for Results
From 1)
: ;
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pescription ‘ BCC
1. Improve Bearing Handling | All
2. Motorize Dividing Heads f All
3. Fixturize Inducilon Heater ; MANPGB
4. Remove Clean R6dm Garb MANPGA
S. Improve Random Driit Decisions MANPGC
6. Rearrapge 740515 Repair Area : - MANPGB
7. Relocate Mass. Spectroneter 4 MANPGB
8. Vent Mass., Spectrometer Vacuum Pumps MANPCA
9. Re-evaluate Diagrostic Checks ' All
10. Rebonding Disply Tapes MANPGB
11, Removal of 06121A Case MANPGC
12. Reclaim 74126A Spin Bearing MANPGA
13, 1Improve 74126A Fixture at OP 100 MANPGA
14. Reduce Test Time 74010A MANPGA
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|
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following are the Fotential Improvements for Quick Fix,




10.31 QUICK FIX OPPORTUNITY TO IMPROVE GIMBAL/SPIN BEARING
HANDLING (MANPG)

10.31.1 peacription of Current operations

Bearings being removed from repairable gyroscope product are
handled as non-reclaimable material. Little or no care is
evident in the removal and/or storage of the bearings prior to
attempts to refurbish.

10.31.2 Description of Current Process Proplems

Bearings are deing damaged during removal by pressing opera-
tions, open- line storage and piling in uncontrolled containers.
Storage 1is accomplished in open tote boxes or plastic bags with
many piled 1loosely on top of each other continuing the oppor-
tunity for damage.

10.31.3 Depcription of New Process

MDMSC recommends tote tray inserts that locate the 1.D. bore
Of the bDearings in a manner to prevent contact of adjacent
bearings and control vertical stacking. Further action is
required {n development of personnel training to instill impor-
tance of Dbearing handling during unit teardown. The use of the
tote Dboxes should Dbe continulious through bearing refurbishment
and storage. only being discontinued when bearing is defined as
acrap.

10.31.4 Rationale Leading to Change

Both WR-ALC and AGMC are presently engaged in bearing refur-
nishaent with varying degrees of success. If handling damage
can be eliminated or reduced, refurbishaent yields can Dbe
improved. The refurbishment procedures remove contaaminants but
cannot correct physical damage to the bearings. The lack of
proper handling of bearings was observed thru all three gyro
RCC's.

Reliability/Maintainability Characteristics: Should improve
MTBF Dby reducing possiblity of returning physically damaged
bearings to product.

Human Factors Design Criteria: Re-establish the importance
of proper procedure of teardown on unit acceptance yields.

Generally private industries use special bearing pullers
during teardown - tote bOX inserts are used to handle and store
bearings expected to be salvaged and returned to product.




10.31.5 Estisated Copt Savings

Actual line observations and interviews with RCC personnel
suggest a yield improvement in refurbished bearings in excess of
20%. The improvement will give doudble fold savings by yielding
more product per refurbishaent cycle and reducing fnduction
costs of additional new bearings.

Approximately 12.000 units are repaired 1in MANPG yearly.
Assumning each contains an average of four precision ball
bearings and half require refurbishment or replacement., 48,000
precision bearings would be available for consideration. Fur-
ther 1if half are replaced. 24.000 are committed to refurbish-
aent . The excepted 20% improvement would amount to 4,800
bearings reclaimed over present nmethods. Using $2.75 as an
average cost per ABEC S ball bearing, $13,200/year savings is
available, No additional labor is added because the refurbish-
ment attempt is completed regardless,

10.31.6 lmplementation Cost/Schedule

Some MANPG administrative costs will be incurred due to
training of personnel and development of a family of tote box
inserts. Schedule and performance will improve as availability
of critical bearings improves from the high bearing reclamation
yield.

The development of the inserts should require approximately
20 1labor hours and would require approximately 200 tote box
inserts at less than 985.00 each.

The implementation could be accomplished in three months.

R
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10.32 QUICK FIX OPPORTUNITY TO MOTORIZE DIVIDING HEAD STANDS
(MANPG)

10.32.1 Description of Current Operations

The nmanual test stands for directional and vertical dis-
placement g¢gyros are positioned and/or turned through cranking of
hand wvheels or hand wheel extenders.

10.32.2 Description of Current Process Probiems

The hand cranking 1s laborous and is avoided by operator
using alt. equipment and/or developing methods outside the T.O.

10.32.3 pescription of New Proceas

MDMSC recommends the d4ividing heads of the nmanual test
stands Dbe motorized in Dboth axis. The motor drives should be
frictional to eliminate the need for expensive clutching systenms
and should allow for final positioning by the operator to
eliminate encoders and Servo systeas. The drives should allow
for a smooth constant rate but need not be of great accuracy.

10.32.4 Rationale Leading to Chenge

Directional g¢gyros were observed waiting the availability of
an alternate test set, KT426206, that was motor driven in one
axis. Actual interviews of RCC personnel determined this was
preferred to hand cranking the manual dividing heads. The hand
cranking was very laborous and a smooth rate was difficult to
maintain.

Safety Improveaents: The hand wheels and extenders are
presently in position to allow injury from tripping and/or
running into. This hazard should be considered in the design.

Reliability/Maintainability Characteristics: Improveaents
possible due to closer adherence to T.0.'s.

Human Factors Design Criteria:s Less laborous than hand
cranking thereby reducing operator fatigue. Improvement 1in

operator concentration.

10.32.5 Estimated Cost Savings

The DbDenefit to be gained 1in test station capacity and
versitility. By removal of the test stand avoidance., adherence
to the T.0.'s will {improve. Some cost savings are to be
realized Dby reducing operator fatigue but would be difficult to
quantify. Throughput should improve by reducing queuing time
for the preferred test set.




10.32.6 Implesentation Cost/Echedule

A single design would be necessary for all test stands. It
would require approximately 7S hours to accomplish. The design
could be 1incorporated 1into the test stands on a progressive
basis to control cost ocgqurrence. It should be incorporated for
directional gyros first and then onto the vertical test stands.
The actual cost of hardwvare implementation estimates should be
nade at completion of design phase. No adverse schedule impact
is forseeable.

The design and build time for the modification could be
accomplished within three months for the first group with build
of one month for the following groups.
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10.33 QUICK FIX OPPORTUNITY TO FIXTURIZE THE INDUCTION
MACHINE (MANPG)

10.33.1 DRescription of current Qperations

To hold unit or subassembly in some hand clamping devise,
activating the induction heater to heat the assembly until the
solder flowvs. Strike the assembdbly on a part of the machine to
impart enough energy to the assemdbly to force it apart.

10.33.2 Description of current Process Probleas

The units Or subassemdblies are being subjected to uncon-
trolled heat and shock forces producing damage to the units.
The operation produces scrap and additional rework.

10.33.3 Deacription of MNew Process

MDMSC recommends that a list of all operations of
disassembly performed on the induction machine be accomplished.
A fixture designed with clamping devises for the 1list of
units/subassendblies that can apply a separating spring force
across the solder joint being heated. The spring force will be
variable to allow control for the various units/subassenblies.
Staging will Dbe incorporated to assure heating of the separable
joint with minimal heating Of the rest of the assembly.

10.33.4 Rationale Leading to Change

Many observations of the induction machine operations were
made, Much oOf the product from each of the three RCC's passes
across 1t for disassemdbly operations. Forces great enough to
distort parts and heating great enough to produce flaming
insulation and cherry red nmetallic parts were seen in these
observations. The suggested fixturization (s used successfully
in private industry.

S5afety Improveaents: Reduce or eliminate danger of injury
from burns due to falling parts, burning insulation and solder
splashes.

Environmental Hazards/lImproveaents: Elimination of fumes
from burning insulation, solder fluxes and other combustible
materiails.

Reliability/Maintainability Characteristics: MTBE and MTBR
should 1improve Dy eliminating structural changes in critical
parts due to controlled temperature and reduced shock forces,
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10.33.5 Estimated Cogt £avings

Approximately 4.500 units pass across the induction heater
for opening each year. The amount Of scrap and/or damage caused
by the present method 13 not recorded or identified. All units
are experiencing unnecessary damage.

Large savings will Dbe realized 1in greatly reducing unit/
subassendle clean-ups, rewviring and part replacement costs.
Fixtured disassembly should reduce disassembly damage. half
clean-up time and eliminate rewiring due to heat damage.
Intangible Dbenefits will Dbe gained through reducing structural
change of metalic parts due to reduced heating. Tangible
savings should also be obtained from increased MTBE though not

quantifiable.

10.33.6 lmplementation Cost/fchequie

Preparing a product list and accomplishing a fixture design
will require approximately 100 hours with fixture build
requiring a 1like amount. Implementation could be accomplished
within two months of turn-on. No adverse schedule impact will
be seen. The fixturization s add on causing little or no
machine time interruption.
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10.34 QUICK FIX OPPORTUNITY TO REMOVAL OF CLEAN ROOM GARB
(MANPGA)

10.34.1 Description of current Operations

MANPGA requires full suits, caped hoods and booties be worn
and 1in place prior to entering the lab area. Alr locks are also
used for entering or exiting the suiting-up area.

10.34.2 Deacription of current Process PrODIORS

The requirement 1is finconsistent with other controls in the
area and with like product in other areas. It is not considered
necessary for like product Dby much of private industry today.
The gard s doing little if anything to improve product cleanli-
ness,

10.34.3 Deacription of New Process

Renove the requirements for the full suits, hoods and

booties. Replace the air 1locks and dressing rooms with tack
mats at lad entrances. Reprocess critical operations to laminar
flow Dbooths. Remove all excess material from the laminar flow

booths. Forbid eating and drinking in the labs. Reduce dirty
operations such as unsealing, resealing and filing or restrict
them to force ventilated booths. Reduce line storage of product
and equipment, NOTE: The restrictions on eating and drinking
should be extended to MANPGB and MANPGC. The use of coat smocks
mnight be encouraged to continue imortance of cleanliness,

10.34.4 Rationale Leading to Chapge

Observations of lab conditions, actual interviews with lab
personnel., general knowledge of lab requireanents through
participation 1in the contamination control working group of the
Inertial Guidance Community. :

The present laminar flov Dbooths are being dbadly aisused.
All are full of parts, tools, personal items. The filter arcas
are posted wvwith schedules, tech. {tems, etc. All these it2as
cause air flow restrictions and greatly reduce flow bench effec-
tiveness.

Human Factors Design Criteria: Less restrictive of
personnel movement. improved coverage by support functions.

10.34.5 Estimated Cogt Savinas

Labor savings will be realized from removal of all suit and
unsuit up tise. This 1s estimated to be greater than .8 hour
per employee per day. AlsO savings can be realized in elimi-
nated laundry costs of suits., hoods and booties. Additional
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cost savings will be realizeda from elimination of replacement
costs. Product iaprovements will be accomplished by a dis-
ciplined cleaning schedule that (s not limited to dust count
improvesment. An intangible savings should be reslized through
improved product support by removing the reluctance of support
personnel t0 enter the 1lad areas. Areas presently used for
suiting up also become availabe but building construction may
limit it’'s usability.

10.34.6 Implementation Cost/Schedule

Some front end costs may be experienced by MANPG
admninistration to develop laminar flow booth disciplines and
cleaning schedules but these should de minimal and no adverse
impact is expected on schedule.

The implementation schedule will be dependent on review of
T.0. requirements and possible reluctance of change. AGMC and
private industry practices and success rates should encourage
acceptance.
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10.3% QUICK FIX OPPORTUNITY TO IMPROVE RANDOM DRIFT DECISIONS
(MANPGC)

10.35.1 Deacription of Current operations

After sealing, units are placed on scorsby tables and con-
nected to the test panel. The unit's heading error value 1is
automatically printed out each half hour. One to twenty units
are able to be tested at any time. An operator periodically
enters the room and observes each unit's drift trend. As unit
deviates from specification the readings are calculated for
trending. At some point known only to this operator and
influenced Dy time of day trending units are rejected. removed
frod test and sent to the sealing room along with test data to
be opened and adjusted. The unit is resealed., returned to test
and the process is restarted., Procedure is repeated until unit
passes the eight hour test or is a hard failure.

10.35.2 Description of Current Process Problems

The rejection rate for first and second attempts appears to
be 30%. From limited data., 30% appeared to continue into the
third and fourth attempt. The decision to readjust does not
seem tOo be bounded either by amount of trending or length of run
time. The units are unsealed and adjusted on the second shift
only and this may account for the looseness in decision timing.
It does not appear tOo be controlled well enough to assure
consistent product.

10.35.3 Deacription of New Procesd

Incorportate a decision devise into the panel to plot
trending and automatically discontiue test at time of failure.
Add a vented solder station and £1il1l manifold to the test area
to allow for immediate readjust and return to test. Use the
operator who presently observes and plots the trending to
increase his productivity.

10.35.4 Rationsle Leading to Change

Discussions wvwith the test personnel and review of available
test aqata lead to the opinion that the control does not assure
consistent product. It also lead to the conclusion product flow
could be lmproved if adjustments could be made at the test site,

The approach generally taken Dby private industry in this
type of testing 1s to tightly describe the acceptance values and
allow for automatic rejection at the earliest point. This
allows for least false testing time and quickest return to pro-
:?ctive work. The approach imporves throughput and reduces flow
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10.35.5 Estimated Cost Savings

Elimination of move time and queue times waiting for second
shift operator. Development of adjustment expertise from cause
and effect relationship. Efficient usage Of testers tine.
Consistent rejection/acceptance decisions.

10.35.6 Implementation Cost/Schedule

Costs to be incurred would be the addition of a go/no-go
devise on the present panel plus installiation costs of a vented
solder station and fill manifold. No adverse impact on

schedule.

Schedule time to implement the change should require less
than three months.




10.36 QUICK FIX OPPORTUNITY TO REARRANGE CN 74051A TEST/
REPAIR AREA (MANPGB)

10.36.1 Description of Current Operations

The repair stations are located on a heavy traffic aisle
between the main building corridor and the sealing area. The
test panels are located next to the repair stations on a dead
end aisle.,

10.36.2 Deacription of current Process Problems

The repair operators are subjected to many distractions by
the heavy traffic pattern through their area. Both their peers
from other areas and various support personnel pass the work
stations in performance of the daily tasks.

10.36.3 Description of New Process

Exchange the 010 test/calibration panel line with the repair
operators 1line (CN 740S1A). The move would remove the repair
operators from the traffic pattern and it's accompanying dis-
tractions. The distractions would not impact the test/calibra-
tion panel line as severely because concentration span time is
shorter and unit run times between adjustments 1s non-productive
but necessary.

10.36.4 Rationale Leading to Change

Personnel observations and actual tinterviews with 1line
supervision and 1line operators. General knowledge of length of
concentration span times for gyro assembly and repatr.

Safety Improvements: Do not exist.

Human Factors Design Criteria: Improved concentration times,

10.36.5 Eatipated Cost Savings

The repair operators will 1increase their productivity
through 1less distraction and camaraderie from being outside of
the traffic pattern. The test operators should not be adversely
effected because their task has inherently more non-productive
time.

10.36.6 [mplementation Cost/Schedule

Re-layout of the area would require approximately 20 hours
and rearrangement approximately 60 hours of labor. It could be
accomplished in about two months.
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10.37 QUICK FIX OPPORTUNITY TO RELOCATION OF MASS SPECTRO-
METERS (MANPGB)

10.37.1 Description of current Operations

Units are solder sealed in the repair area. Hand carried to
the mass spectrometer. Leak checked. Hand carried back to the
repair area. The twO areas are approximately 120 paces apart.
The mnovement 1s made through other repair areas vwith the normal
distractions that occur.

10.37.2 Description of current Process Problems

Time 13 Dbeing wasted {n non-productive travel. The time.

wasted is not limited to just the actual walk time but is
increased due to socializing. walting to tncorporate the walk
with other desired activities. The operator is removed from
supervisor 's servalance.

10.37.3 Description of New Process

Seal units 1in the repair area. Leak check in the repair
area. Continue work in the repair area.

10.37.4 BRaticnale Leqding to Change

Actual interview with RCC personnel revealed that the nass
spectrometers had been placed in this remote area to reduce nmal-
function of the system due to air contamination in the repair
area. If the contamination condition is real, it can be over-
come with flushing mass spectrometers with uncontaminated air
with proper duct work. This approach is used in general indus-
try where required.

The problem may be exaggerated by increasing sensitivity of
the mnmass spectrometer beyond the rate required to meet the
product requirenents.

10.37.5 FEatimated Cost Savings

MDMSC recommends that the mass spectrometers be relocated in
the repair area. Savings to be realized would be 0.1 hour/untt
checked. Minimum Of 1000 units/year are checked,

10.37.6 Implementation Cost/schedule

Cost to move the three nass spectroneters would be four

hours each or 12 hours. If an air flushing sSystem proves
necessary an adqditional 10 hours of rearrangeaent cost would be
required. The move could be accomplished within one month of
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10.30 QUICK FIX OPPORTUNITY TO VENTING THE VACUUM PUMPS OF
MASS SPECTROMETERS (MANPGA)

10.38.1 Deacription of current Operations

Mass spectrometers called out for leak checking of CN 74074A
series gyros have been shutdown. The reason given is that the
discharge from the rough vacuum pumps increases the dqust count
in the particulate specification levels. This action forces
gyros to be hand carried approximately two hundred feet to a
RaSs spectrometer outside the area.

10.38.2 Deacription of current Process Problems

Approximately 0.2 hours of non-productive labor 1s added to
each unit processed. Process flov is further interrupted by the
requirement to unsuit and resuit in clean room garb. Some
batching 1is attempted but it 1S rather hit and mniss than
planned.

10.38.3 Description of New Process

Leak check CN 74074A units on specified equipment with
venting and/or filtering in place.

10.38.4 Rationale Leading to Change

Simple observation recommended that the discharged air could
easily be vented or filtered to eliminate the increase in dust
count ., The mass spectrometers could then be returned to
operation. .

10.38.5 Estimated Cost Savings

Reduce labor hours on units leak checked by & minimum of 0.2
hour/assembly. Approximately 2000 units of the CN 74074A fanily
are yielded each year. A minimum yearly savings of 2000 X 0.2
hours X 8 /hour 1is available,

10.38.6 Implementation Cost/gchedule

Costs to vent the mass spectrometers would require less than
2 hours each X 2 units. Filtering 1f required could add $50.00
each. Scheduling would not be impact.
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10.39 QUICK FIX OPPORTUNITY TO RE-EVALUATE NEED FOR DIAG-
NOSTIC CHECKS (MANPG)

10.39.1 Deacription of Current Operations

Receive unit, perform a complete incoming test (diagnostic
check) on C/N 74146A gyroscope., teardown and repair as required,
etc. The diagnostic check s performed on final test stand.,
KT426206, which show a usage rate of 41% at the present.

10.39.2 Description of Current Process Proplems

Ninety percent of the units being repaired require complete
teardown and rebduild of the gyro wheel. The ninety percent
wheel repair figure was established through interview. The
standards data sheets, EO0468 labor standard operation resource
std/method analysis, places the occurence factor at 100%. With
this high a percentage of complete teardown, diagnostic testing
prior to teardown is of very limited value,

10.39.3 Description of New Process

Receive the units, teardown through the wheel, rebuild
complete as per T.O.'s.

10.39.4 Rationale Leading to Change

If 90% to 100% of the units require teardown through the
wheel nmost failures identified other than wheel failures will be
removed or changed 1in character by the teardown process. The
fatlures that are not found will Dbe {identified through the
normal butld up process, Further, the 10% that do not contain
identifiable wheel failure, probably contain wheels of limited
remaining life.

Reliability/Maintainability Characteristics: The MTBF and
MTBR should both bDe impacted in a positive manner with removal
of early fallures of the 10% figure for wheels not presently
rebutilt.

10.39.5 Estimated Cost Savings

Removal of diagnostic test time, 0.5 hours/unit offset by
the addition of 3.7 hours divided by 0.1 = ,37 hours/unit for an
overall reduction of .13 hours/unit x 1020 units/year or 133
hours/year.
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10.39.6 Implementation Cost/Schedule

No cost to 1implement should be experienced., NoO affect on
schedule., Change could be implemented immedliately.

NOTE: The 1ogic applied to this unit should be refined to
develop a percentage number where diagnostic test

should be dropped and 100% wheel rebuild demanded for
all gyro product.
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10.40 QUICK FIX OPPORTUNITY TO REBONDING OF 20012A TAPES
(MANPGB)

10.40.1 Description of Cuyrrent Operations

Replace tapes that have become unbonded in service or tear-
down with a new tape. Scrap old tape.

10.40.2 Description of Current Process Problems

The tapes that have become unbonded appear to be unnecessary
scrap if a new bond could be accomplished.

10.40.3 Degcription of New Process

Renove parted tapes, cClean. thermo-compression bond and
reasseable into unit.

10.40.4 Ratjonale Leading to Change

Actual interviews with repair line supervisor and general
knowledge of thermo-compression bonding. The tapes are not
damaged other than separating. No 3jig or figuring should be
necessary. The original parting line is evident for restaging.

10.40.5 Eatimated Cost SQvings

The present tapes experience 30% replacement. The present
production rate for the 20012A family is approximately 1300/year
or replacement rate of S00/year. Rebonding costs are .0S hours/

tapes. The cost of replacement tapes 1s $104.77/tape. (1299/
year X 21% replacement rate.) Gross savings/year of $28.6K.
Note: Other like families of indicators should be reviewed for

like tape probleas.

10.40.6 Implementation Coat/Schedule

The cost of a thermo compression bonder (mico-bonder) is
approxinately $2,500.00. Plus two hours installation. Schedule
is dependent only on delivery of the bonder as it 1s a line
addition. The installation could be accomplished on delivery.




10.41 QUICK FIX OPPORTUNITY TO RECLAIM C/N 74126A SPIN AXIS
BEARINGS (MANPGA)

10.41.1 Deacription of Current Operations

The outer races of the spin axis bearings of the 74126A gyro
rotors are pressed out and scrapped along with the ball compli-
ment and shaft.

10.41.2 Description of current Proceas Problens

The present operation does not consider re-use of either
bearing or bearing races. The races are placed in large boxes
vhich tend to further damage parts.

10.41.3 Deacription of New Process

Press out outer races place races, shaft ard ball compli-
ments as a matched set into some type of protec.ive container.
Route container to bearing reclamation “area for cleaning and
evaluation. Route acceptable sets to wheel build area for
re-use,

10.41.4 Ratjonale Leading to Change

Observation of wheel teardown showed races being removed
that appeared to show little or no wear. Some of the bearings
stil]l] contained lubrication with no discolorization. Bearings
and races vere examined under high magnification and no wear was
evident, The bearings and races are replaced in matched pairs.
Examination of the unit does not immediately reveal the reason
for matching race to bearing. This must be studied but which
ever s required, a process for reusing the bearings could be
appltied,

Reliabilitys/Maintainability Characteristics: These should

be re-evaluated for 1impact after the process 1s developed. At
this point no impact is identified.

10.41.5 Estimated Cost Savings

Greater than SO% of the repaired 74126A gyroscopes require
wvheel rebuild. No additional cost should be incurred to control
and package bearings for possidle reclamation. The actual cost
savings to be obtained can only be protected with development of
a Treclamation process and estadlishaent of the process' success
rate,




10.41.6 [mplementation Costsschedule

A reclamation process and evaluation will require the ser-
vices Of a manufacturing engineer for one month and the support
of a g¢gyro technician for one to two weeks. The reclamation
process could then be implemented after development of this
process with no direct impact on repair schedule,
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10.42 QUICK FI1X OPPORTUNITY TO REDUCE OPERATOR MOVEMENT
THROUGH FIXTURE IMPROVEMENT. (74126A ., OPERATION 100)
(MANPGA)

10.42.1 Description of Current Operations

Place directional gyroscope into calibration stand. Sit
down On very low stool to observe azimuth scale through straight
line borescope. Stand to adjust leveling axis, sit on low stool
to verify setting. Restand to continue calibration.

10.42.2 Deacription of current Proceds Probloms

The standing, sitting, standing, sitting produces bDoth
operator fatigue and unsafe conditions. The sStool is required
to Dbe very low due to eye alignment. The danger to the operator
is 1increased Dby the sStool being castered. Also, necessary to
the sighting operation.

10.42.3 Description of New Process

Place directional gyroscope 1into the calibration stand.
Observe azimuth scale through an angled borescope. Establish at
standing eye level. Adjust leveling axis. Verify setting.
Continue calibration.

10.42.4 Rationale Leading to Change

Observation of the operator performing the directional gyro
calibration followed with interviews with the operators and
first line supervisor..

Safety Improvements: Removal of {njury potential fron
missing or moving the castored stool while sit-down oOr
standing. Reduction of f£100r obstruction with the inherent gain
1n personnel movement freedoms.

Environnental Hazards/Improvements: As described in safety.
Reliability/Maintainability Characteristics: Not affected.

Human Factors Design Criteria: Peduction of operator
fatigue from elimination of deep knee bends required to sit
and/or stand to the castored stool.

10.42.5 Eatimated Cost Savings

Direct dollars savings are not predictable from this
change. The savings will be found in reduced operator fatigue,
The intangible savings are the reduction of station litter and
the removal of a safety hazard of tripping over the stool and/or
missing it while atteapting to lower one's self to sit down.




10.42.6 ]aplementation Cost/schequle

The only cost associated with the change is the purchase of
an angled borescope tO replace the present in-line borescope.
Such a devise would not exceed $250.00. Schedule 1s not
impacted, The change could be implemented immediately after

receiving the borescope.




10.43 QUICK FIX OPPORTUNITY TO REDUCE TEST TIME/IMPROVE TEST
N ACCURACY FOR C/N 74010A VERTICAL GYRO. OPERATIONS 20 &
200 (MANPGA)

-

10.43.1 Description of Current Operations

Both operation 20 and 200 are performed in the same manner.
The gyroscope 1is tested on the automatic test stand. #704424,
contraves vertical console. If the unit fails for drift
accursacy., the unit 1s routed to the manual panel, L.T. 3330,
gyro test set to beé re-run and accepted if Arift accuracy meets
specification requirenents.

10.43.2 D9!£I1!112n_2i_S!LESBL.EIQSS&Q.BﬁQQlS!Q
Present nmethod required retest of approximately 44% of the
product, It does not assure improved accuracy of product being

returned to the fielad.

10.43.3 Desacription of New Process

Route all product to manual panel, L.T. 3330 gyro test set,
for operations 20 and 200. Accept or reject by test resuits
obtained. Correct test program for automatic test stang,
#704424 contraves vertical test console before testing any
product across it.

10.43.4 Rationale Leading to Change

Actual {nterview with test personnel revealed the double
test procedure. Further discussion exposed the reasoning behind

the procedure, The computer program in the contraves vertical
console {mproperly calculates Earth rate drift in one or more
headings. When the unit wunder test fails drift rates, it is

assumed that the program error is the reason for the failure and
therefore the fajlure s not valid and re-run (s justified.
This 1s valid. However Earth rate correction 1s a fixed rate at
a heading and latitude; therefore, an incorrect value is appli-
cable to Dboth passing and faliling units. TO Tre-run only
failures does not assure shipping acceptable product.

Reliability/Maintainablility Characteristics: Present prac-
tices sends marginal to failing product to the field. The pro-
posed nmethod assures product returning to field neets specifica-
tion. This should effect both reliability and maintalnability
in a positive manner.

10.43.5 Estimated Cost Savings

Inmediate gain will be the elimination of re-tests or 1/3 of N
test time/unit (44% re-test). This is one labor hour/re-test or :
1/2 labor hour/unit tested. Present schedule forecasts 1060 5
units/year. Total savings to be expected 1/2 hour X 1060 units ;
= 530 labor hours minimunm. '
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10.43.6 ]mplementation Cogt/Schedule

NOo implementation cost 1is required to accomplish testing as
described. Costs will Dbe 1incurred {f the A.T.E. Progranm is
corrected. This cost should be estimated by Contraves and/or
base progranmmers., Timing {s also dependent on contraves input.




10.44 QUICK FIX OPPORTUNITY TO OBSOLESCENSE OF OLD BENCH TEST
SETS (74146A WHEEL BLD) (MANPG).

10.44.1 Dexcriptjon of current operatjons

The older bench test sets and ruler supply panels for the
C/N 74146A, J4 dAirection gyro wheel ass'y, KT426193 are no
longer supportable, They are of 1950 design age and contain
switches and nmeters no longer available. The devices have been
repaired in varying manners Jjust toO continue operation,
Numerous starts are sometimes required to become operational.
Taps or kicks are also used. The condition is general over the
older units, Discussion with panel and engineering planners
confirmed observations that the conditions are increasing due to
age of both design and hardware of the support test stands.
Most product 18 of the mid-fifties to early sixties design.

10.44.2 Description of current Process Problems

Due to age of both design and hardware of the support test
stands. Most product (s of the mid-fifties to early sixties
design. The product that the test equipment services will

continue tO Dbe repaired and returned to fleld for many more
years but 1Is very questionable 1if the present support test
equipment will remain supportable over such a time frame .

10.44.3 Description of New Process

10.44.4 Ratjonale Leading to Chanqe

The goal of the study 18 1identify. plan and execute
corrective actions prior to lengthy production interruptions due
to unsupportable test equipment. Such a plan must be completed
to assure vartime/readqiness and/or surge acceptable posture.

10.44.5 Estimated Copt Savings

The Dbenefit to Dbe obtained 18 continued support of the
present product 1ine and their aircraft systens,

The goal (s at risk of picking the wrong start point. The
goal and condition Of the test equipment would predict a line
shut down without an alternate test approach 1s possible any
time. The other risk is that a satisfactory alternate method (s
impractical al all Dbecause of expense and/or longivity of the
product line.




10.44.6 Implementation Cost/Schedule

The study should be scoped to attack one RCC at a time -
possibly even one product line - identification of problems will
overlap lines ands/or RCC's because of like product, age and
design approach. I would suggest that MANPGC be the first RCC.
I1If that 11s still too large, attack directional gyro first -
74146A, 74148A and 74126A with the 74149A slaving control also
included. I would further suggest the study at either level
will require 2 to 3 nonths to general approach and cost

trending.




10.45 QUICK FIX OPPORTUNITY TO IMPROVE BEARINGS PROCUREMENT
AND HANDLING PROCEDURES (MANPG).,

10.45.1 Description of Current oOperatjions

The responsible OC-ALC Item Manager specifies the technical
description, requests competitive bids from qualified suppliers,
selects vendor(s), establishes shipment schedules and procures
the required instrument bearings for annual production
requirenments for all ALCs., All follow up and status of the
procurerent {s also accomplished by OC-ALC Item Manager. AGMC
has no authority at all in the procurenent process.

10.45.2 Description of current Process Problems

Instrument bearing quality related problems are a major cost
and schedule impact at AGMC and WR-ALC aircraft gyroscope repair
activities, This impact manifests itself in corrosion that 1is
frequently evident visually on packaged bearings when initially
received at the MAPGB facility. Currently. significant rework/
repair costs occur associated with bearing re-inspection, scrap
efforts, and nearly 100% repair/cleaning for salvage.

10.45.3 Description of New Process

10.45.4 Rationale Leeding to Change

To 1improve supplier reliability, procurement specifications
and material handling procedures to substantially reduce labor
costs and increase throughout in AGMC GRU repair operations.

10.45.5 Estimated Cost Savings

An improvenent in the gquality of instrunent bearings
available from the ALC material control inventory will eliminate
current rework/repair costs associated with re-inspection and
nearly 100% cleaning efforts required to produce acceptable

bearings. As an example, AGMC currently plans to purchase and
implement another Cyl-Sonic cleaning system to meet capacity
requirements, This could be eliminated saving a ninimum

8150.,000 implementation expense. Also, the technology could be
transferred Aacross the Command avoiding similar rework costs at
wR-ALC .

There are no technical risks identified with the insertion
of this {mprovement 1{1nto the repair processes at both ALCs.
only possible risk might be the administrative difficulty of the
AFLC Item Management Syster tO0 quickly respond to procurenent
revisions.




Reduction in ALC bearings repair/salvage/scrap costs,
Estimated S50% reduction possible in bearings inventory.
Reduced overheard costs,

Eliminate the need for an additional Cyl-Sonic cleaning
system dedicated to instrument bDearings rework. (Cost
avoidance of approximately $150,000 capital expense plus
floor space allocation costs,)

10.45.6 ]mplementation Cogt/Schedyle

A total review of supplier reliasbility. procurement
specifications and material handling procedures (S needed at
both ALCs to identify opportunities for quality and productivity
improvenents. MDMSC will meet with vendors and the item manager
to resolve concerns. A two to three month period of time is
expected to Dbe sufficient to evaluate both ALCs, the bearings
supplier(s) and the OC-ALC item manager.




Bob, I don't kxnow what heading to put this under:

Staffing Estimates (preliminary):

It should be understood that the following estimate
overview is preliminary 1in nature. Further cost analysis
details will be avalilable upon submittal of the final Contract
Summary Report CDRL BOO8 (approx. 26 January 1989).

RESCRIPTION DURATION EEEORT
MDMSC:
T.0. MGR. 2-3 Months S0%
SR. Ich 2"’3 Honths 100%
I1.E. 2-3 Months 100%
M & P Engr. 1-2 Months S0%
Tech Writer 1 Month S0%
T.l. Program Administrative Costs 10%

MDMSC Travel Expenses (Actuals)

AFLC Estimates:

Alr Force Administration Costs
Integration/Implementation Costs
OC-ALC Item Manager Implementation Costs
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Following are the Fotential Improvements for Focus Studies.
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TECHNOLOGY INSZRTION PROGRAM

ALC: WR-ALC RECC:_ MANPGA QF:

NAME : VANDERVOORD ' FS:  GS-5

HEADING:__FILL PROCEDURE FOR 74074A TO REPLACE PRESENT STATION

/o./, / Description of Current Operation:

Filling. The rate gyroscope (s to be filled with danmping
fluid, part number 113BS890Gl or DSS10-100CS + 2%, using purging
231547067 and i equipmenty. Filter through@aone-micron f£ilier.

Refer to Technical Manual, Cperation and Service Instructions.
G¥ro and Accelercometer O0Qil Filling Eguipment, TO 33D2-9-140-1,
fc procedures necessary 'O prepare the purging and filling
2gquipment for filling senscrs, and for detarlsd operation
instructions.

a, Unccil £1ill tube 1n
ng careful not to fr 1

bellows end ©f unit %o Lbe
1 e
nerges from bellows.

1
2 tube 2T poin®t where the

by

L. Locsen thumbscrew of h2ater clamp cn purging and fi.lin
ejulpment. The heater clamp forms bellows sett:ing £o0r unis ¢
be filled, 1Insert the senscr., bellows end dewn, :nto the heate
clamp. Be sure sensor s firmly sezted at bottom Of clamp
recause the clamp sSeat s used to estaklish final bellows
postition. Tighten knurled heater clamping screw. Fill tube on
the Dbellows end runs through the holé in seat of the clamp and
into o1l supply line coupling.

c. Connect knurled vacuunm coupling on transparent tubing to
oil filller tube at pickoff end of sensor, and tighten cocupling.

4. Tighten coupling a* bellows end fill tube connection to
©0il supply line,

e, Energize heater clamp to apply heat to the unit belng
fillea. Operate fill equipment for five hours to evacuate all

air. vapor., and other gases from unit. A pressure of 25 microns
or less shall be maintained during entire evacuation cycle.

£, Remove heat from the unit be dsenerqgizing heater after
five hours of application. Allow unit to cool to room
temperature while continuing to evacuate the unit., Allow unit
to cool for at least one hour wh:le being evacuated,

[
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9. Pump damping fluid into bellows <nd Of unit at 10 to iS
psig. Maintain vacuum at pickoff end during fill. When fluid
can be seen above rate gyro assembly in the fill equipment
transparent tube, continue to rill for a least forty-rive
minutes.

h. Pinch off pickoff end fill tube so that pinched end (s
no higher than stator pins.

i Maintain 10 to 1S psig fluid pressure through bellows
end fill tube for one hour to ensure that bellows has bottomed
against bellows fixture.

Joe FPinch off Dbellows @2nd fill tube about one inch long.

Fluied pressure must be at least 3 psig at time of pinch-off,

K. Both fill tube pinch-offs should result in cold-weldad
joints that are tight encugh to prevent leakage of damping
fluid. Apply & ball of solder SN-60, to end of each fill Tute

t¢ completely cover the pinch-off joint.

1. FRemove rate gyro assembly from f1ll equipment.

m. Ccil the fill tube at bellows end into bellows., Tuke
Tnust  lie  £lat  against surface of bellows and must nct 2xt=nd
1nt¢c bellows convolutions.

ne. Measure depth of bellows int he bellcocws assembly., us:ng
a depth micrometer. Bellows shall be 0.330 to 0.35C inch kelow
outer surface of the bellows assembly. Measure to rlat surface

of the bellows.

Cverall Assessment of current Operation:

.
.

Current Process Probplems:

Equipment 8 a ténr//ﬁeaded pressure, heat, vacuunm system
that T qu!%es abnormal maintainance time. Seldom are both banks
in operation. Present downtime 18 80 great, the work load hras
been frenegotiated to work only a skeleton crew. Personne2l has

been reassigned to other areas u:thlthe RCC.

3




Shor Orgaanizaticn:

Fationale Leading to Change:

Simplify filling procedures and equipment to reduce ftime
| required to perform operation. Greatly improve reliability and
availability of station time.

Supporting Data:

cescription of Noew Process:

Mechanically <cock the beliows to obtain the 330" to ,350"
dim. in T.O.

6.44n.

Place unit in bell jar with filters., flap in place.

Pump down to pressure of <25 microns for S hours.

Fill filter resv. with DS 570-100CS + 2%.

Slide flap to allow silicone oil to enter filter - control
rate to fill unit {n 1 hour minimum (need toc develop)
Over fill to some level in funnel to allow for loss with
pressure increase,

Vent to one atmosphere.

Remove bell jar.

Seal as before.

Uncock bellows.,




Study required to dsvelor.

Cocking method.

Length of pump down.

Fate of fill.

. Test approach for comparision.

-

b L) N
*

Productivity Improvements:

Zuality Improvementis:

resource Jtilizaticn:

Plexibility:

Benefits/Trade-offs:




TECHNOLOGY INSERTION PROGRAM

ALC: WR-ALC RCC:__WR/MANPGB & QF :
AGMC/MANPBG
NAME:__VANDERVOORD FS: GS~-1

HEADING: RCC WR/MANPGB & AGMC/MANPBG ON AUTOMATIC TEST EQUIP-
MENT VS. PRODUCT OPTIMATION

Description of Current Operation:

Perform incoming diagnostic test procedure and final accep-
tance test procedure on the contraves automatic test equipment,
Print out unit performance values with product specification
limits and accept., reject decisions. Record this same (nforma-
tion for storage to the hard disk drives. Store all hard
disks. Note: To date no usage of stored data is being planned.

Overall Assessment of Current Operation:

N 2 ~
L 1y N (/CH/‘ FIe
Vot o o
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Current Process Probiems:

Shop Organjzation:

-1 - FS: GS-1




Rationale Leading to Change:

The data presently stored should be used to develop:

a) Test stand capabilities

b} Test stand accuracies

c) Test stand maintainance schedule
d4) Test equipment error budgets

e) Test equipment error biasing

f) Product trending

g) Product repeatabilities

h) Necessities of individual tests
i) Etc.

Supporting Data:

Description of New Process:

Prodyctivity Improvements:

The data can be sSorted and compared to give calibration cen-
tering data for Dboth test stands and product. This will allow
for maximizing product acceptance to the product specification.
It will improve product yield in a positive manner. Improved
field reliability by assuring middle specification product
entering the fileld, Allow for the development of meanful and
timely preventive maintainance schedules. Assure test panel to
test panel compatibillity 18 maintained. Product trending can be
identified allowing timely corrective actions. Confidence
levels can be established that should identify areas that can
reduce test times and frequencies. Weak areas of test equipment
will be identified, allowing for correction and the inherent
decrease {n test equipment down time,

Quality Improvements:

- - - FS: GS-1




Resource Utilization:

Flexibility:

Benefits/Trade-offs:

The data required by the study is available and stored in a
usable form at both locations. It is of ample sSize to satisfy
needs for meaningful distribution studies. Navy has developed
similar programming through Fletac for A.T.E. capability
studies. MDMSC s familiar with the programming through the
association with the Harpoon and GMB10SB programming.,

The unknown required to be established by the study are
format of the data stored, number on computer programs required
and programming output format for maximizing data usability.

The stability of the study area 1s stalbie through 1992 per
the forecasted workload report WG324-130.

Cost Savings:

Implementation Cost/Schedule:

The study should develop programs to extract the data from
the disk storage, organized the data, sort 1t for test
distribution studies and predict product trending. The study
will require the service of the following:

* Site Leader 3 months
* Test Engineer 3 months
* Computer Programmer ?
» Computer Operation Team ?
* Tech Writer ?

* Requires input from compt. people. Time will be requirec
at both sites (WR/AGMC) but AGMC should Dbe used to develcy
methodology and programming approach.

-3 - FS: GS-.




Impact:

Safety Improvements:

Environmental Hazards/lmprovements:

Reliab:lity/Maintainability Characteristics:

Human Factors Design Criteria:

-~ < - FES: GS-1
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TECHNOLOGY INSERTION PROGRAM

ALC: WR-ALC RCC:__WR-MANPGB & QF:
AGMC-MANPBG
NAME : _VANDERVOORD FS:___GS-2

HEADING:_RCC WR-MANPGB & AGMC-MANPBG TO OPTIMIZE UTILIZATION OF
GYRO A.T.E. THRU THE REDUCTION OF TEST EQUIPMENT DOWN TIME

Description of Current Operation:

The preferred method of operation at both locations (s to
route all 1incoming and final acceptance testing across the
contraves automatic test stations., The desire is to reduce
labor @pul> by performing testing on multiple units and test
stations with minimum test personnel and to gain maximum product >
reliability and integrity through reduction of personnel.
and test influences. The desire presently cannot be realized
because A.T.E. 1s not usable approximately 5S0% of the time
because of malfunction and/or breakdown or lack of confidence of
the test values obtained. Focus study No. will address
the confidence problem. This focus study will cover tes:
equipnment availability.

Overall Assessment of Current Operation:

g 7
Wit
p,f.f;..[’ 1O
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nt four
4 %]l“
current Process Problems:
The low availability of the -equipment, The lack c¢f

confidence in values obtained causing morale problems and
distrust between test and repalr areas. Increases in test time
because multiple tests cannot be run or validation of fallures
requires manual testing.

Shop Organization:




Rationale Leading to Change:

The need for the study (s the exterme downtime of the A.T.E.
and the lack of confidence 1in the test values obtained. The
goal of this study s to reduce the station down enough to
realize 90% availability of the A,T.E. for maximum test events
of Gyro product. Such improvement will improve measurably the
return on 1investment of vital pram funded equipment and improve
confidence level 1n gyro product returning to service. It will
also increase technology consistency between WR-AFLC and AGMC by
common solutions to like problems.

Supporting Data:

Description of New Process:

Productivity Improvements:

Qualjity Improvements:

-2 - FS: Gs-:Z




Resource Utilization:

Both RCC's maintain monthly measurements of auto test equip-
ment availability. AGMC is a formal reporting system referred
to as station no. summary all MPBGA, Job 4932 A9040A while
Wwarner Robins has an informal report developed by the A.T.E.
supervisor for his personal use. Though in different format and
completeness both reports show uptime/downtime of test stations.

Flexibflity:

Benefits/Trade-offs:

The opportunity to succeed in the stated goals are very
possible, The percentage of availability is ConsigtendD with
availability of 1like equipment In private industry today. The
main risk to not being able to oktaln the goal is from lack of
detalled knowledge of station design, history of panel failure
causes and degree of design margin from panel equipment budgeted
error profiles., The A.T.E. presently 18 the main test equipment
for both RCC's and should be capable of testing all present
product . Any new i{nducted systems should be applicable with
minor fixturization and fronted computer programming Ccosts.

Cost Savings:

Implementation Cost/Schedule:

(B1l1l1 1 believe you should write this section with Bashyam's
help. You will require services of knowledgable test enginesr,
system people and visits to contraves 1f detailed design and
equipment specifications are not available. [ would suggest 4§/5S
months study time with possibly some equipment re-specing and
complete maintainance schedules and trouble shooting manuals.)

- - FS: GS-:




Impact:

Safety Ilmprovements:

Environmental Hazards/Improvements:

Reliability/Maintainabflity Characreristics:

Human Factors Design Criteria:

- 4 - FS: GS-~&




TECHNOLOGY INSERTION PROGRAM

ALC: WR-ALC RCC:__ WR-MANPG QF:

NAME : _VANDERVOORD ‘ FS:__GS-3

HEADING: WR-MANPG TO COMBINE GYRO ROTOR - REPAIR TO A

COMMON LINE FLOW

Description of Current Operation:

Gyro units for repailr are disassembled and the rotor
assemblies removed and set aside for repair and rebuild. The
rotor assenbly 1is replaced by a previously repaired rotor
assembly and the rebuild of the gyro unit under repailr is
completed. The removed rotor assemblies are accumulated into
batches of ten to twenty assemblies. They are then repaired as
a group by some member of the 1ine tech. personnel in the
particular gyro repair 1line. The rebuild action is informally
scheduled by 1line needs and/or tech. availability. The present
method is common for ail gyro lines and across the three
WR-MANPG RCC's.

Qverall Assessment of Current Operation:

Current Process Problems:

The present method requires much duplication of equipment.
Each product 1line requires run-in stations, balance machines.
leak etectors, filling equipment, ovens, etc. The utilization
time @g) the equipment i{s generally very light. Rotor assemblies
for the gyro assemblles require repair approximately 85% of the
time and represent about 2% of the average hours to repair a
gyro assembly., The nethod l1imits expertise by greatly reducing
consecutive repetitive experiences by an operator. It limits
common methods for assemblies, reduces recognition of
common problems. It also increases equipment costs for new
technology. The cost of part's inventory is also(increaséﬁ%or
common parts. The bulld of rotor assemblies in small quantities
and many different technicians and locations encourages
deviations from the T.O0. methods.

Shop Organization:




|
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Rationale Leading to Change:

The sStudy goals are to substantially reduce labor input for
gyro rotor assembly repair, to 1increase expertise through
repetitive operations, reducing attention spans., Iincreasing
fleld reliability through consistent build practices and
reduction of reaction time to common problems and/or part devi-
ations. The change will produce improved <cross teaming
developing rotor repair experts across all gyro product. It
will production/process flexibility by familiarizing
engineering and planning of alternate build methods. The change
will also prepare WR-ALC to except and integrate the new laser
rotor balancing procedures being by AGMC-MAPBG without
having to duplicate the expensive Jaser balancer on each product
line.

Supporting Data:

Description of New Process:

Productivity Improvements:

{(Bob, this paragraph will require more field 1nformation.
The model may help 1in developing "AS IS" costs and a base for
“TO BE" inputs. 1 suggest parts of the study will be necessary
tO develop savings. Many may prove intangible and/or required
by {ntroduction of laser balance. Some others are quipment and
Space utilization and in house/field reliability 1mprovement.)

Quality Improvements:

-2 - FS: GS-2




Resource Utilization:

Flexibility:

Benefits/Trade-offs:

One 1identified risk of combining rotor assembly repair will
be schedule complilance. The present method allows each line
supervisor to control the availability of repaired rotor
assembiies for his product line. However, it does not consider
best line load and/or optimize quantity. It does not consider
repair qualtty or 1raining procedures/requirements. It is an
“"Oh, by the way..." sScheduling and has lead to uncontrolled
build in many areas.

Cost _Savings:

Implementation Cost/Schedule:

(Bob., the effort for F.W, will be identifying area to com-
bine repair, gather all present equipment requirement. produce
an area layout and process flow. The study should also suggest
a4 scheduling plan to satisfy F’C line requirements. Some pro-
duction schedule impact may be experienced during change over.




—

Impact:

Safety lmprovements:

Environmental Hazards/Improvements:

keliability/Maintainability Characteri1stics:

Human Factors Design Criteria:




TECHNOLOGY INSERTION PROGRAM

ALC: WR-ALC RCC: QF:

NAME : _VANDERVOORD FS:_ GS-4

HEADING:_ OBSOLESCENSE OF OLD BENCH TEST SETS (74146A_ WHEEL BLD)

Description of Current Operation:

The older bkench test sets and ruler supply paneis for the
C/N 74146A., J4 direction gyro wheel ass'y, KT426193 are no
longer supportable. They are of 1950 design age and contain
switches and meters no longer available. The devices have been
repaired in varying manners Just to continue operatiocn.
Numerous starts are sometimes required to become operational.
Taps or kicks are alsc used. The condition i{s general over the
older units. Discussion with panel and engineering planners
confirmed observations that the conditions are increasing due to
age of both design and hardware of the support test stands.
Most product is of the mid-fifties to early sixties design.C)

Qverall Assessment of Current Operation:

Current Process Problems:

Due to age of both design and hardware of the support test
stands. Most product (s of the mid-fifties to early sixties
design. The product that the test equipment services will
continue to be repaired and returned to field for many more
years but {8 very questionable 1{f the present support test
equipment will remain supportarle over such a time frame .

Shop QCrganjzation:

-1 - FS: Gs-4
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Rationale Leading to Change:

The gocal of the study 1is identify. plan and execute
corrective actions prior to lengthy production interruptions due
to unsupportable test equipment. Such a plan must be completed
to assure wartime/readiness and/or surge acceptable posture.

Supporting Data:

Description of New Process:

Productivity Improvemen:s:

oNS—

The Dbenefits to be obtained contmued support of the
present product line and thelr aircraft systens.

Quality Improvements:




-

Resource Utilization:

Flexibility:

Benefits/Trade-¢offs:

The gecal 1is at risk of picking the wrong start point. The
goal and condition of the test equipment would predict a line
shut down without an alternate test approach is possible any
time. The other risk is that a satisfactory alternate method is
impractical al all because of expense and/or longivity of the
product line.

Cost Savings:

Implementation Cost/Schedule:

The study should be scoped to attack one RCC at a time -
possibly even one product line - identification of problems will
overlap 1lines andsor RCC's because of like product, age and
design approach. I would suggest that MANPGC be the first RCC.
If that 1s sttll too large, attack directional gyro first -
74146A, 74148A and 74126A with the 74149A slaving control also
included. 1 would further suggest the study at elther level
will require 2 to 3 months tC general approach and cost
trending.

-2 - FS: 35-4




Impact:

Safety Improvements:

Environmental Hazards/Improvements:

Reliabiilty/Maintainabillty Characteristics:

Human Factors Design Criteria:

-9 - FS: GS-4
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TECHNOLOGY INSERTION PROGRAM

ALC: WR-ALC RCC:__MANPGA QF:

NAME : VANDERVQORD ' FS: GS-S5

HEADING:__FILL PROCEDURE FOR 74074A TO REPLACE PRESENT STATION

Description of Current Operation:

Filling. The rate gyroscope is to be filled with damping
fluid, part number 113BS890G1 or DSS10-100CS + 2%, using purging
and filling equipment. Filter through aone-micron filter.

Refer to Technical Manual, Operation and Service Instructions,
Gyro and Accelerometer ©Ofil Ftlling Equipment, TO 33D3-9-140-1.
for procedures necessary toO prepare the purging and filling
equipment for filling sensors., and for detailed coperation
instructions,

a. Uncoi! €111 tube in bellows end of unit to be filled,
being careful not to fracture tube at poin where the tube
emerges from bellows.

k. Loosen thumbscrew of heater clamp on purqging and filling
equipment. The heater clamp forms bellows setting for unit to
be filled. 1Insert the sensor, bellows end down. into the heater
clamp. Be sure sensor 1is firmly seated at bottom Oof clamp
because the clamp seat 1s used to establish final bellows
pesition, Tighten knurled heater clamping screw. Fill tube on
the ©bellows end runs through the hole 1n seat ¢f the clamp and
into oil supply line coupling.

c. Connect knurled vacuum coupling on transparent tubing to
oil filler tube at pickoff end of sensor, and tighten coupling.

4. Tighten coupling at bellows end fill tube connection to
cil! supply line.

e. Energize heater clamp to apply heat tc the unit belng
filled. Operate fill equlipment for five hours to evacuate all
air, vapor. and other gases from unit. A pressure of 25 microns
Or less shall be maintained during entire evacuation cycle.

f. Remove heat from the unit be deenerqgizing heater after
five hours of application. Allow wunit to <cool to room
temperature while continuing to evacuate the unit. Allow unit
to cool for at least one hour whiie being evacuated.
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g. Pump damping fluid into bellows end of unit at 10 to 15
psig. Maintain vacuum at pickoff end during fill. When fluid
can be seen above rate gyro assembly 1in the fill equipment
transparent tube, continue to fill for a least forty-five
minutes.

he. Pinch off plickoff end fill tube so0 that pinched end is
no higher than stator pins.

i. Maintain 10 to 15 psig fluid pressure through bellows
end fill tube for one hour to ensure that bellows has bottomed
against bellows fixture.

Je Pinct off bellows end fill tube about one inch long.
Fluied pressure must be at least 8 psig at time of pinch-off.

k. Both fill tube pinch-offs should result in cold-weided
joints that are tight enough to prevent leakage ¢of damping
fluiad. Apply a ball of solder SN-60. to end of each fill tube

tc completely cover the pinch-off joint.
1. Remove rate gyro assembly from fill equipment.

me. Coil the fill tube at hellows end into bellows. Tube
must lie fiat against surface of bellows and must not extend
1nto bellows convolutions.

Ne Measure depth of bellows int he bellows assembly., using
a depth micrometer. Bellows shall be 0.330 to 0.350 inch beiow
outer surface of the bellows assembly. Measure to flat surface
cf the bellows.

Overall Assessment of Current Operation:

Current Process Problems:

Equipment 18 a four headed pressure, heat., vacuum systemn
that requires abnormal maintainance time, Seldom are both banks
in operation. Presen' downtime {8 so great., the work 1cad has
been renegotiated to Wwork only 2 skeleton crew. Personnel has
been reassigned to other areas with the RCC.

!
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Shop Organization:

Raticnale Leading to Change:

Simplify filling procedures anad equipment to reduce time
required to perform operation. Greatly improve reliability and
availability of station time.

Supporting Data:

Description of New Process:

Mechanically <cock the bellows to obtain the ,.330" to .350¢
dim., in T.O.

6.44n.

Place unit {n bell jar with filters, flap tn place.

Pump down to pressure of (25 microns for S hours.

Fill filter resv. with DS S70-100CS + 2%.

Slide flap to allow s8ilicone 01l to enter filter - control
rate to fill unit {tn 1 hour minimum (neea to develop)
Over fill to some level in funnel to allow for 108s with
pressure increase.

vent to one atmosphere,

Remove bell jar.

Seal as before.,

Uncock bellows.,

- 23 - FS: GS-5




Study required to develop.

1. Cocking method.

2. Length of pump down.

3. Rate of fill.

4. Test approach for comparision.

Productivity Improvements:

Quality Improvements:

Resource Utilization:

Flexibility:

Benefits/Trade-offs:

- 4 - FS: GS-¢




Cost _Savings:

Implementation Cost/Schedule:

Impact:

Safety Improvements:

Environmental Hazards/Improvements:




Reliability/Maintainabillity Characteristics:

Human Factors Design Criteria:

- 6 - FS: GS-S




TECHNOLOGY INSERTION PROGRAM

ALC: WR-ALC RCC: QF :

NAME :___VANDERVOORD _ ES: GS-6

HEADING:__AUTOMATE DEPAINT, UNSEAL RESEAL PROCESS

Description of Current Operation:

Gyro units are currently manually unsealed, depainted,
resealed and (@ak) checked 1in a semi-enclosed room adjacent to
normal displacement gyro repair and test activities,

Qverall Assessment of Current Operation: rﬂit,ﬁ;
o
'l‘v‘\

ﬁ@ﬁ(

Current Process Problems:

Environmental., safety, and equipment conditions are
substandard as compared to most AGMC facilities. Without an
enclosed ventilation system there is a risk of periodic foreign
Object contamination when processing equipment malfunctions.

Shop Organization:

- - FS: GS-6
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Rationale Leading to Change:

To substantially reduce labor costs and increase throughput
in AGMC GRU repalr operations through implementation of
modernized equipment, batch processing methods.

Supporting Data:

Description of New Process:

Productivity Improvements:

Eliminate technicians exposure tc (rritating fumes and high
temperature heavy-duty soldering 1rons with the implemetnation

of semi-automatic processing deseal/reseal equipment and
improved facilities.

Quality Improvements:

3
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Resource utilization:

Flexibiifty:

Benefits/Trade-offs:

There are technical risks identifisd with the insertion of
this 1improvement 1i(nto the repair processes at AGMC. Consider
the risks of not being able to successfully automate, obtailn
adequate seals., etc. Also, some inventory stockpiling may be
required in the 1mmediate sealin3y area prior to production
interruption during facility rearrangements.

Cost Savings:

Redquced overhead costs,

implementation Cost/Schedule:

A thorough review of state-of-the-art commercial aerospace
Gyro manufacturers will address the cost effective modernization
improvements possible at AGMC sealing. leak checking and
finishing operations. A two to three month period of time 1s
expected to be sufficient *o evaluate private {ndustry and
AGMC. Expand to include others doing automated depaint, unseal,
etc.




Impact:

Safety Improvements:

Environmental Hazards/Improvements:

Reliability/Maintainability Characteristics:

Human Factors Design Criteria:

FS: GS-6
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Bob, what heading should this go under?:

Staffing Estimates (preliminary):

It should be understood that the following estimate overview
i1s preliminary in nature. Further cost analysis detalls will be
available upon submittal of the final Contract Summary Report
CDRL BOO8 (approx. 26 January 1989,

DESCRIPTION DURATION EFFORT
MDMSC: T.O0. MGR 2-3 Months S0%

SR. 1.E. 2-3 Months 100%

I1.E. 2-3 Months 100%

M & P Engr. 1-2 Months SO%

Tech Writer 1 Month SO%

T.l. Program Administrative Costs 10%
MDMSC Travel Expenses (Actuals)

AFLC Estimates:

Air Force Adminisgstration Costs
Integration/Implementation Costs

FS GS-6




TECHNOLOGY INSERTION PROGRAM

ALC: WR-ALC RCC: QF:

NAME : __ VANDERVOORD : FS: Gs-7

HEADING:__IMPROVE BEARINGS PROCUREMENT AND HANDLING PROCEDURES

Description of Current Operation:

The responsible OC-ALC Item Manager specifies the technical
description, requests competitive bids from qualified suppliers,
selects vendor(s), establishes shipment schedules and procures
the required instrument bearings for annual production
requirements for all ALCs. All follow up and status of the
procurement is also accomplished by OC-ALC Item Manager. AGMC
has no authority at all in the procurement process.

Overall Assessment of Current QOperation:

Current Process Problems:

Instrument bearing quality related problems are a major cost
and schedule impact at AGMC and WR-ALC aircraft gyroscope repalr
activities, This 1mpact manifests jtself in corrosion that 1s
frequently evident visually on packaged bearings when 1nitially
received at the MAPGB facility. Currently, significant rework/
repair costs occur associated with bearing re-inspection, scrap
efforts, and nearly 100% repairscleaning for salvage.

Shop Organization:

1
1
4]
n
G
n
[
b




b

Rationale Leading to Change:

To 1improve supplier reliability, procurement specifications
and material handling procedures to (S reduce labor
costs and increase throughout in AGMC GRU repalir operations.,

Supporting Data:

Description of New Process:

Productivity Improvements:

An improvement in the qJuality of instrument bearings
avallable from the ALC material control inventory will eliminate
current rework/repalr costs associated with re-inspection and
nearly 100% cleaning efforts required to produce acceptable

bearings. As an example, AGMC currently plans to purchase and
implement another Cyl-Sonic <cleaning system t0O meet capacity
requirements. This could be eliminated saving a minimum

$150.000 implementation expense. Also. the technology could be
transferred across the Command avolding similar rework costs at
WR-ALC.

Quality Improvements:

-2 - FS: GS-7




Resource Utilization:

Flexibility:

Benefits/Trade-offs:

There are no technical risks identified Wwith the insertion
of this improvement 1nto the repair processes at both ALCs.
Only possible risk might be the administrative difficulty of the
AFLC Item Management System to quickly respond tc procurement
revisions.

Cost _Savings:

. Reductinn in ALC bearings repairs/saivage/scrap costs.
. Estimated S0% reduction possible in bearings inventory.

o&)ﬁﬁ’ . Reduced overheard costs.

. Eliminate the need for arn additional Cyl-Sonic cleaning
system dedicated to {nstrument bearings rework. (Cost
avolidance of approximately $150,000 capital expense plus
floor space aliocation costs.)

Implementation Cost/Schedule:

A total review of supplier reltlabllity., procurement
specifications and material handling procedures is needed at
both ALCs to ildentify opportunirties for quality and productivitw
improvements., MDMSC will meer with vendors and the item manager
to resolve concerns. A two to three month period of time is
expected to be sufficient to evaluate both ALCs. the bearings
supplier(s) and the OC-ALC i1tem manager.




Impact:

Safety Improvements:

Environmental Hazards/Improvements:

Reliability/Maintainablllity Characteristics:

Human Factors Design Criteria:

(9]
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Bob, I don't know what heading to put this under:

Staffing Estimates (prelimjinary?:

It should be understood that the following estimate
overview is preliminary 1in nature. Further cost analysis
details will be avatlable upon submittal of the final Contract
Summary Report CDRL BO08 (approx. 26 January 1989).

DESCRIPTION DURATION EEFORT
MDMSC:
TnOo MGRO 2“3 Honths SO%
SR. I.E. 2-3 Months 100%
1.E. 2-3 Months 100%
M & P Engr. 1-2 Months S0%
Tech Writer 1 Month 50%
T.I. Program Administrative Costs 10%

MDMSC Travel Expenses (Actuals)

AFLC Estimates:
Ailr Force Administration Costs

Integration/Implementation Costs
OC-ALC Item Manager Implementation Cos's

FS: &S-1 QT




TECHNOLOGY INSERTION PROGRAM

ALC: WR-ALC RCC:__ MANPBG QF :

NAME:__ VANDERVOORD FS:__GS-8

HEADING:___LASER WHEEL BALANCING (DELAY/MONITOR AGMC)

Description of Current QOperation:

A new pram funded dynamic balancing laser system for gyro
rotors is scheduled_ to be installed in the AGMC Gyro
Unit Wheel Repair (BAcilitydduring the first quarter of CY 1983,
WR-ALC 1is not as yet ready 1o specify or define a specific

system,

I N

f,; —

Ov.

RN
Overall Assessment of cCcurrent Qperation: Lj

—~

Zurrent Prccess Problems:

A significant material and labor cost (s lncurred by the
frequent rewerk scrap generated by i1mproper manual drilling of
the rotor wheel during the diffilcult precision balancing
frocess,

hop Orqanization:

- - FS: 35-8




Rationale Leading to Change:

Once the AGMC Laser Balancing System is operational and an
attractive return on investment (ROI) can be verified utilizing
Taguchi investigation methods, MDMSC will act as coordinator to
accelerate the implementation of a similar Rotor Dynamic
Balancing Laser System at WR-ALC to provide technology
consistency across AFLC.

Supporting Data:

Description of New Process:

Productivity Improvements:

Accelerate the implementation o©of AGMC's Laser Balancer and
verify attained cost savings and ROI. MDMDSC can perform as
technology transfer manager to insert this Same process
Iimprovement at WR-ALC in the shortest possible amount of time.

Quality Improvements:

1
[N}
I
m
wn
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Resource UyUtilization:

Flexibility:

Eenefits/Trade-offs:

Once AGMC's Laser Balancing System 1{s orperational and
accepred by all users there are no technical r:isks identified

with the {nsertion of this improvement 1nto the repair processes
at WR-ALC,

Cost Savings:

Implementaticn Cost/Schedule:

A relatively quick study !s needed at both ALC'sS to i1dentify
opportunities for quality and productivity 1mprovements., A one
to two month period of time 18 expected to be sufficient to

evaluate both ALC's involved,

R



-

Impact:

Safety Improvements:

Environmental Hazards/lImprovements:

Peliability/Maintainability &

aracteristics:

Human Factors Design Criteria:

FS:

o i




Bob. what heading?

Staffing Estimates (preliminary):

It should be understood that the following estimate overview
is preliminary in nature. Further cost analysis details will be
available wupon submittal of the final Contract Summary Report
CDRL BO0O8 (approx. 26 January 1989),

DESCRIPTION DURATION EFFORT
MDMSC: T.O0. MGR 1-2 Months S0%

SR. I.E. 1-2 Months 100%

I1.E. 1-2 Months 100%

M & P Engr 1 Month S0%

Tech Writer 1 Month S0%

T.lI. Preogram Administrative Costs 10%

MDMSC Travel Expenses (Actuals)
AFLC Estimates:
Air Force Administration Costs

Integration/Implementation Costs
WR-ALC Floorspace Allocation Costs

FS: Gs-8
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TECHNOLOGY INSERTION PROGRAM

ALC: _WR-ALC RCC: QF:

NAME : VANDERVOORD : FS:___GS-9

HEADING: COMPARE A.T.E. TO MANUAL (DELAY FOR RESULTS FROM 1)

Description of Current Operation:

Diagnostic tests ands/or final acceptance tests are often
performed on both A.T.E. and manual test sets. The duplication
of tests 1s because of lack of confidence in one or both pieces
of equipment. The problem is evident at both AGMC-MANPBG and
WR-ALC, MANPG. The difference between the is AGMC places
more (faithé¥ in the manual stations and accepts product in
dispute from manual station values while WR-ALC. MANPG in
general uses the A.T.E. as the final acceptance measure.

Overall Assessment of Current Operation:

Current Process Problems:

The Dbasic problem {s_evident from oppocsSite apprcoaches taken
Iy the separate bases, acceprtability of values from either
set of equipment is by oplnion or rationale of the acceptor and
not from an engineering researched position. Opportunity to
compromise product 1is very gqgreat in efther method. Both
locations perform redundant testing. increasing labor 1nput
unnecessarily.

Shop Organization:




Rationale Leading to Change:

Determine quantified statistics through Taguchi* analysis of
compatibility anda/or differences between the GRU A.T.E. and
manual test stations to allow full wutilization of the RCC
equipnent resources. Use distributions and values obtained
through Focus Study 6 A.T.E. vs. Product for A.T. E. character-
istics.

*x - 1 do not believe that "Taguchi" will do anything toward
this end! This should be results of aseies of test data
comparisions. A Taguchi array may rate number of comparisions

necessary and impact weight of some conditions.

Supporting Data:

Descripticn of New Process:

Productivity Improvements:

In addition to the obvious elimination of duplicate testing.,
reliarility of the product and the increase in fielda time should

result {n further cost savings. Both will Dbe obtained by
shipping more product meet specification allowing maximum field
time before fatlure. There are alos pisitive 1intangible

benefits to be gained in employee morale and product confidence.

Quality Improvements:




Resource Utilization:

(Obvious savings from duplicate test - occurrence factor
will wvary with product line - data is in model also should have
occurence factor from WCD history.)

Elexibjlity:

Benefits/Trade-offs:

One risk that must be considered is that an i1ndepth study
wilil result in neither rest methods meet the product
specification. Another consideration 1S “hat product
randomeness 18 to00 great to produce meaningful tesis,

cest Savings:

Implementation Cost/Schedule:

A toral review 1s needqed at both ALC's to 1identify
opportunities for quality and productivity improvernents, A twe
to three month period of time 1S expected to be sufficlent to
2valuate bhcth ALC's involved,

e




Impact

Safety Improvements:

Environmental Hazards/Improvements:

Reliability/Maintainability Characteristics:

Human Factors Desiqn Critertia:

W)
th

1)



{ Bob. what heading?

Staffing Estimates (preliminary):

It should be understood that the following estimate overview
i1s preliminary in nature. Further cost analysis details will be
available upon submittal of the final Contract Summary Report
CDRL BOO& (approx. 26 January 1989).

DESCRIPTION DURATION EFEORT
MDMSC :

T.0O. MGR 2-3 Months 50%

SR. I.E. 2—-3 Months 100%

I.E. 2-3 Months 100%

M & P Engr 1-2 Months 50%

Tech Writer 1 Month S0%

T.I. Program Adiminstrative Costs 10%
MDMSC Travel Expenses (Actuals)

AFLC Estimates:
Alr Force Administration Costs

Integration/Implementation Costs

FS: GS-9
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