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WR-ALC (MANPGC)

1.0 Identification of 11CC
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 numbar 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 Facility 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.

(.



lliQade Shilel Qual E

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 should 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 directed 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.

(t



CLD

UcJ

LLII

UJ

0

I-AI

FE% cc)

to co (

LLI

a C t CA C
I- 4~Y~ Ccc a



pt.zi-
Z24

ZZ 
0 LI

>am.

- 9 ) 4-

z ~gw
4t 4 q 4 .

Cl U

a. 2
4" es 0

:U0 I-

IZZZ 0

CflI
ZI



F I
L I

ILi

-1 1- $i': i 1~f 4 4

4 4

7 4 - 4

T-Ij

4 4

4 1 
I -4;

7 -r

T 41

'-- 

t



A ~ T~T~TITT

Ir 7

a~ ' k

mu~~~~ f ~~14'

4-.

4~~~~7e .. . . . . ... . .. I . .

I QI

- -- - - -- - -* - -

-t It.a.

I.4

41;. ~ -41

*.. Li..

4.-

14 44z

4 4

..-- mom



I&

...... ..
-11 - - -- If+

4A 4+

4. N I

-- ,- . .- -. -

7 +1 v f

J4 H

S- - . ...l i't

I " " '" " " '

. ..I . . . ., • , . " . J . . . I -....-- '.: t

I *. . *' *

• I

tr-I -, T ... ..

. . . ' ' -, . . .I . • "I I - * • . ..: ,** i- I
* . I • I 4I .

'il -I " . .2. I " A ' . .. (E . •*,, .-.* * "[ _'

-I, " .,' . ... ' ". , -

-- 7. i-tj. ,, . - ,... .., h , iI :

:*~ :;i : L :Y <: : :1 ... ! ,-*. .

.. .. . .. ! I .. , ... '

.ii ii - .. 4. , ' ..



- 4 1' 
.I 1_7JTiT .. ± ~--

1-

. . . . . ..

44

4 ~74

14-

4 4

-. ~A I't .

ALt-'- i '

474 +

I .- ,'...j .. Al



,.7--

_ _ 

- 4

I.F 
I 

4

4~~ 4" 1

A A.



4 -4 

_ -7

AA



Iq IP



7to 77.-

-73o2Zo oF~r'~i~P(W'P$o-'

17' ~?

3d OZo47q



,oooIlll

-I-- I- i
1 c/,V7'/o71,

__F-I,1, cow 0190 _ i1 { 17
-. 3 Fz- V04 19

* 29&9A _7COW7 -



, .. 

... . . . .. . ... . .... . ..
• 

_

-I Irk .1

N N

) : .

.
. r ... K. .

It,,, 
i . . .. ..

- - - - - -I '.. -i - - .. "  
- ; \ i . ' '

IN

-A
*~. 2irk



wI0 0D CT aC) 0C

00 V 0r CV)r

ccr

oOt
-

C\J

0 ~ Cj

(0 U

.- JO 0 0 02

0) 

0

C ) ( 0L O 0 L O C ) U

c c U') (D (r

I- m z ko

. 7~ 

C)

0 .1-f0T- L ) O



ow'-0)a0 0 0 m'

.~J> 0
0 0

00

0> 0<1 0N

'r) 0-p 0) CY)

cJI 0 0 :-

cl0

al (0 I
ZFj 0 z zTr cvIa w r co

('4 CC)

z < -

mzF o
>-z 0w C'J a) 0 0 ('

00 '

cc a:
x LL 9-

0



-4 0 -4 0 '- -1 0 -4 0 -4 0

0 0 0 0 0 0 0 0 0 0 0
0C , U, t- (0 N 0 (0 0 M, (0

0 0 -.4 0 0--- N 'N 0 0 0

LI) Un La) W En

0000 000 000 000000000 0000
0 v 0 tl- 0 (0 (0 0 0m 0 0 0

0) t. *

0 ( 0 0) N- v m 0 mN-

00 -4 N 0 m On

C',;

m0 0 0 N '3 0) 0 ) o'
0'0 (0 0t- 0 -- 4 V ' C')INlO

o 0 0 -4 0 0 00-

ov v4- yt4- 0

0 M0,' 0 v* 0 0 (0 0 m 0

04- 04IV*0) 04-404 O)C--4 WOO0

o0 0 0' (0 0 (0 0 (0 0 (0
3 ) 0 m to 0 0 v( t 0 m0 0 m m 00

4* m 00 v (0
C')4 No N .- 4

0C) t- C' W 0 ) m W) r4 0 -40
o') N-4N- -4-C' '--

4 ~ ~ ~ r C6 4* 4 * * 4* 4 4 * 4

000000 0 00 m
0 0 N* ( ) ) 0

" -4(0 4 * ( 0

0) -t t- 0) - t- t - 0-'L



ii I Lo I -- 1\!. [\.- 1II_ 1\ 1,11 1 1 1

4 ur2

: 0

1\11 N

-lZ;_, I Il l
L\

LjI.,

N?

S- .=,nu



w

P--

0

LA

-

Nn 'Nn.

LN U.

0
___ L

0 c

0 00

-L =
C)

u QuEll 0. 0; Ef Ia



k.

ILl .'

IL>I

Irt

imi
RU

~qCL
E.L , L!



IM

Nj uj r

N.

'm~ 0 -
+N MI

Q + C

+

* 00

to 40- *- 0.

3a



10 N.

.. ... .... .

T' II.K Q

I 

-

Hu R3



11-V--1/Vc/Z-aD7-J_ J41I2/ JT)ZC7 /7

POOpcc IV Z ... -.- -. /A 'L r E ' C/V

C4 4 ) o C7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I~~~ I - ~ - -- -

-3, 6IIq.

0 50 3 1-1410 ow 0 .F 70F491



0)0

Iu-

0 0 0
I.

CW
0 4U

U) .N

(-

U) Ch S

-j

-LJ

0

LA.
P0 s-4n -

0 ~
C.)

L
-J

D UA

44

VOL



0

Lu

Q

44 m- . --

'4 3r4'T



CL

£12j5

!W 0

- -** N ~NA

V4_ _ _ _ _

N~~~," \ *- -N-

U 'N

w ' j e
-Iki 1 4d"

tN, N

N _ _ _ _ _



FF. II

LL

0
SMN -

LUI

IlL
C3

_ r44

m 14 "A I \i
_ RA

__AIj



LL.
0)

cc- N . N ~ N NW~

0

8L ~w

tzo _ ±Z-_

_ I __

wi 0T i~

In~
9 I d,

r: - J



j
~~mia

C3"

ujI

cc



II I IM I I i i li , , , , ,
-4L

0

I.-2 0

j

I- CI

M U

Sf m

U
3t

a.

> 0

(A ,., I L,.,,,-T

Is. w - -

o >, o iniu n
La. 0 Q Q 0) u

CL CL m- CL

In 0co 12 fa W to

0

ft 4 0 ( 0 4 0

V

usA

0 0



WORK CONTROL DOCUMENT 8119 P 1 ,
~nu~aje ~ LQAN& I 4. PIMMTON SKCTIONAC I. DATE SC00g DATE COW

--. f~ 6121A "O"MNPGC
I TECN DATA *. ITEM S mmUa

GG2479ABOI 5F10-4-5-53;SFIO-4-5-53-1
1. M0ELf-D SIN -Stn 11. 2 NowMSW I2 OPI l NM.

6615-00-137-6038 NOTE: Use QQ-571 type SN6OWRP solder and
I& n M= 14. -% 06060anticorrosive flux MIL-F-14256. Observe
13.SEul. IU~ 14.- all notes, cautions & warnings throughout

Rate Gyroscope TO. MDC data required IAW MAOI 66-22.
IS. 1. 17. IL it 2.WIPATC POR/00 aP TOm iof ACCOMPUS11 VECHANIC .1 "CSTATIC ft.

010 Receive and clean gyro. Ascertain data -

correctness on forms AFLC 959 and AFTO 349.

020 Perform functional analysis. If serviceable,* B
0100 stamp condition tag and proceed to Step

160.

020 Perform functional analysis. If serviceable, B
0200 stamp condition tag and proceed to Step
MNPGB 160.

030 Disassemble only to extent required to repair
or replace the faulty parts (TO 5F10-4-5-53,
Section Il1)

040 Clean gyro (TO 5FI0-4-5-53, 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 5FI0-4-5-53, Section VI)

080 Complete drift, stop adjustment, and
performance checks (TO 5F10-4-5-53, Section
VI)

090 Clean and cement printed wiring board to gyro.
(TO 5FI0-4-5-53, Section VI)

fix% a_. cOORNATIONINITIATING c= '$1;0AnSCI0TE A 110Iu"T WN
UmI§,,,,, CI1I. &MANPGC **MAQNG I

Z MANERG _ _MANSAA

AFLC m'G'R, 959 mm.. '- .



WORK CONTROL DOCUMENT coNTD, 1.DATC O2 S

iTATION O WOR TO RE ACCOMPUS4'E "!C)AIC .." .W

100 Certify that this item does not contain any .. B (
foreign objects such as tools or unattached
components.

110 Clean, inspect and install gyro covers. (TO. .
5F10-4-5-53, Section VI) ...

120 Immerse gyro in freon and observe for bubbles.
-- Fill and leak check (TO 5F10-4-5-53, Section-- IV ) -- -. . . . .. . ..-- . . . ... -

130 Assemble electronic inverter. Assemble gyro
and inverter if required. (Temperature cycle
required if inverter is removed) (T.O. 5F10-4-

S-3 ection V')
140 Select and install trim resistors and cover

assembly. (TO 5F10-4-5-53, Section VI)

' h - 150 Perform functional analysis. Stamp condition B
0100 tag.

150 Perform functional analysis. Stamp condition B
0200 tag
MNPGB

160 Final visual, paint, check for mod TO complian e
Complete AFTO Form 349 and install WR-ALC deca s
IAW MAOI 66-40. Attach condition tag.

"R

t -.. m. .. m m m " m I m • m



1. CAT-

WORK CONTROL DOCUMENT 7167 p~c 3 o 4 paE

3. QUANTITY 4., PUOUCTIOM SECTION/11CC S. DATE SCHID 6. DATE COMP
* 02386A lol MN" c/mNjPGR' ______

* 7. PART NUJMBER S. TECH DATA 9. ITEM SERIAL. NUMBER

*10063458-102 I 5F1O-4-5-53 _______

* 10. uOOL-DSIGN- SIuES j 1. STOCK NUMBER 3.O"~ONAi.

TRIJ-2A/ 2 j6615-01-092-7096

M. SERIAL NUMBER 1.NU

!Rotor & Bearing Assy

DiSPATCHf 17.()
STTIN N/O WORK TO Of ACCOMPLISHED MECHANIC

05a Remove ball bearing form the rotor and ring
*10-40 assembly (TO 5F10-4-5-53, Section V).

05b jAssemble a new bearing or bearings into the
10-40 rotor and ring assembly (TO 5F10-4-5-53,

Section VJ).4 05c Place assembly in Balance Machine and
10-40 dynamic balance (TO 5F10-4-5-53, Section V)

05d Installspinmotor wound stator
10-40 (TO 5F!0-4-5-53, Section VI)

05e Install header,iprimary and secondary coil
10-40 winding assemblies, and gimbal -stop

capscrews (TO 5F10-4-5-53, Sect'ion VI)

05f jInstall gyro electronic assemblies

10-40 (TO 5Fl0-4-5-53, Section VI).I05g 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 (T05F104-5-53, Section VI).

05J Position rotor, stator and damper

A10-40 (TO 5710-4-5-53, Section VI).

21 II.ATNn l LCOONTO.1ItTN C INTNiAEZ.DCMN /

VI* C -. CTOf Cm L4WIIf'uwI 6u



WORK CONTROL DOCUMENT (COND) 1. OATE PA 4oF 4 PAES

(ATTH I O . WORK TO BE ACCOMPIUSHEDI MECHANIC 1 ..P- 2. Q.

05k Set perload and run in motor (36 hours)
010-50 (To 5F10-4-5-53, Section VI).

i

____ ___ ___ ___ ___ __ ___ ____ ___ ___ ___ ______ ___ ____ ___ ___ ___ __ ___ ___ ____ __ __ ___ ___ ___ ___
r

I.



I-.1 D ATE

WORK CONTROL DOCUMENT 7167 P IOF 4..
2. 4.PRODUCTl1fl SECTION/3CC S.DATI 503410 &. DATt COWp

1A 3. ISTY 1o01 19PCC/MNPGB2 4

. G2479A BO1 -. .5F10-475-53; 5FlO-4-5-53-l 8 4 T. 4.5!
Ia. MOOMaDSICN-SUIES Il_ 3 7 _60 38  12. OTnonm.

- NO : Use QQ-571-jype A02W f der
TRU-2A/2 j 6615-01-006-0050 anaanticorrosive ...X 1 4

Observe all notes, cautions, and warningsII NuM6- . - throughout the TO. MDC data required IW
Rate-Gyroscope MAOI 66-22.

IS. 1 itk 17.. " 1L. it. 20._

01 - Receive and clean gyro. Ascertain data
10-10 correctness on-forms AFLC 959 and AFTO 349.

"- - - I -JUt 1988

02 Pretest
10-20 If serviceable, proceed to Blocks 15 thru 17. J WR

If unserviceable, enter brief malfunction ..A. 6 JUt 1988
- " - description. _4 _

03 .Disassemble only to extent required to repair
10-30 or replace the faulty parts. L !

(TO 5F10-4-5-53, Section III) . . . 0 1 SE1 1988

04 Clean gyro (TO 5Fl0-4-5-53, Section IV). WR
10-30 o-. ,o - 0 SE 1988

05 Take rotor and bearing assembly to repair
10-30 area. See attached Work Control Document. 'PA

4 2SE 198

06 Mechanical null and balance adjustments.
10-60 (TO 5F10-4-5-53, Section Vi). 'PA! SE 1988

07 Temperature cycle 
(four hours) 

C ]

10-60 (TO 5F10-4-5-53, Section VI). A 6 SE 9

08 Complete drift, stop adjustment, and
10-60 performance checks (TO 5F10-4-5-53, Section A...

VI).0 6 SE 21ON

09 Clean and cement printed wiring board to

10-70 gyro. (TO 5F10-4-5-5.-3, Section VI). /- a
.... .... . . 0 7 SEFJ 1988

I "RG I di IT, t IL MAQN

AFLC ,959 ,R-ALC/MANSAA "OVEKPNKLsT"



WORK CONTROL DOCUMENT (COND) - PAGE 2 Of4PAGESisISPATCH IL. P /. IL it. 20.

10-70 (TO 5F10-4-5-53, Section VI). 0A 07S P 1988

12 Immerse gyro in freon anen'r. for bubbles.
10-80 Fill-'and leak check. (TO 5F10-4-5-53,[ItA "S* 1988

Sempion IV). 0 7 SE 198 8.

I0 7 ;T 5 FI - - -3 ,e t o 1l..e4 0 EP 1 8

13 Assemble electronic inverter. Assemble gyro
10 and inverter if required. (Temperature cycle

required if inverter is removed.) (TO 5F0l 07 SE 1988
-. 4-5-53, Section VI.

14 Select' and install trim resistors and cover
10-100 assenbly. (TO 5F10-4-5-53, Section VI)l 0 7 SE 1988

15 Final visual, paint, check for mod TO
10-110 compliance. Complete AFTO Form 349.. 07 SE 188
16 Perform Functional Analysis (Final Test) 0..S-

10-100 Stamp Serviceable Tag 'j B

L~o A4 0 SEP1988
17 Attach serviceable tag and install WR-ALC deca.
10-110 IAW MAOI 66-40. Complete AFLC 959

D A '0 7 SE 1988

I R-ALC/HANSAA "OVERPRINT"



\FROGRA NAAE: 300274 #
\CPIN: BIH-TRU2A!6033-UOOI:OOA o s ',BP ISO
\DATE OF LAST REVISION: 22-NOV-87

\UUT TYPE: RATE GYRO

\UUT NATIONAL STOCK NU.MER: 6&15-00-137-6078
\UUT MFR/PART NUMBER: HONlEYUELL 624,9A7001
\OPERATOR'S NAME: WILSON ..
\TEST STATION: RATE STATION # 2
\DATE 2 TIME OF TEST: 07-SEP-88 10:07:c7

#GYRO IN TEST POSITION I IS SERIAL NUSER;XI8* . C
+ 4-

IMPORTANT NOTE CONCERNING THE STATIC RESISTANCE TESTS -

If a fsilurq Of StaLic Resistance should occur, the overator msa retest the UUT Static t
Resistance mnually.
If an in-tolerance aeasureert is I)btined in this manner, then the P'evi,'is faiIu'e is * c

to be itnored. 2

/ STATIC RESISTANCE TESTS
PIN A TO CASE J1-ACASE I OHN ,10^.OE+3 .10000,+07 .IC000E+33 PASS 07-SEP-8 10:09:10
PIN B TO CASE J1-BCASE I ONM .ICC1E+33 ,10000E+07 .10A,0E+ , S 07-SEP-S3 10:09:14

PIN C TO CASE J1-CCASE 1 CHM .I0000E+33 .10000E+07 ..0000E+33 PASS 07-SEP-88 10:09:1?
PIN D TO CASE J,-DCASE 1 OHiI .IO00C+7 .1. 0,5+0o .100gOE+ 3 PA,.S 07-SrP-53 10:t-:23
/ SPINMOTO., RUNUP TESTS
STARTING CURFENT I Aa~s .535'00E 00 .0000[-0 .333250+00 PASS 07-SFP-'8 10:09:!1

CURPENT I.3210CE40 .2000E-,l .2371"E;^0 PASS 07-CEp-38 10:II:)
PC INPUT VOLTAGE I VC 00023.1000 00,.7, ,,9 .) 00027..', PASS 07-SEP-83 10:1I1:16"

IPC NULL TESTS
rO INPUT VOLTAGE I V'C 00028.100 C02.9000 C002.02,-114 PASS C7-SEF-5810:Z'"4
.C NULL VOLTA.E I 6V0C .... .0,0 *COOIZ-.'00 C-,03.3,57) PASS 07-SE-53 Z4..
/ STEADY-STATE RATE TESTS
LC INPUT VOLTAGE 1V C 0008.10CO 00027.9C0 00 2.0. 00 PASS 07 -SFP-88 .10

OUTPUT AT .75 0i3 0 RATE I VOLTS *2730CEfA0 .220+... 0 .2493E 7 PASS 07-SEp-3 S 10:22:10
OITPUT AT I.50 D/S C1 RATE I VOLTS .53300E+00 .4000+00 .49656E+00 PASS 07-SEP-3 10:2::30
OUTPUT AT 3,00 f,/S CU RATE I VOLTS C001.06:0 .9300VE+CC 00001.C03 PASS 07-SEP-83 10:22:49
OUTPUT AT 6.00 D'/S O RATE .1 VOLTS 00002.1300 r^ O,7 0 0 -E 2,v -0,qC 000012.0S 11 PASS 07-SEP-Sq 10:23:09

OUTPUT AT .73 D/S COW RATE I VOLTS -.2-'ZCE+C0 -.730CE0 -.,.'S,4E+00 PASS 5>_E:-.o .. :n..
OUTPUT AT 1.50 D/S COW RATE I VrLTS -.46800[+CO -. 300E+0 -.48807E+00 PASS 07-SE -8 10:24:11
OUTPUT AT 3.0 D/3 CCU RATE I WLTS -.93:00,Ef -O00C1.0.SO -.9914Ei0 PASS 07-SEP-38 10:24:31
OUTPUT AT 6.00 D/S C U RATE I VOLTS -00001.8700 -00002,1300 -0000'.0503 PASS 07-SEP-88 10'24:S0
HYSTERESIS I VOLTS .1000iE-01 O000C.0000 ,44015-02 .PASS o7-EP-88 1:25:13
ZERO OFFSET 2 ,LTS .SOCOOE-OI -.50C00 -01 .38075E-02 PASS 07-SEP-88 10:25:14
/ VOLTWiE EXTREMES TEST - 21 VOLT EXCITATION
DO INPUT VOLTAGE I VDC 00021.1000 00020.700 00021.0872 PASS 07-SEP-88 I012581
OUTPUT AT .75 D/S CW RATE I VOLTS .28000E#00 .20000E1C0 .23371E+C0 PASS 07-SEP-83 10:26:10
OUTPUT AT 1.50 D/S CU RATE 1 VOLTS .56000E+00 .40000E+00 .46389E+CO PASS 07-SEP-88 10:26:29
OUTPUT AT 3.00 D/S CU RATE 1 VOLTS 00001'.1200 .80000E+00 .932#2E100 PASS 07-SEP-88 10:26:48
OUTPUT AT 6.00 D/S CU RATE I VOLTS 00002.2400 00001.6000 00001.9187 PASS 07-SEP-88 10:27:07
OUTPUT AT .75 D/S CV.S RATE 1 VOLTS -.2 00E100 -.2,8000000 -.1 '023E+00 PASS 07-SEP-88 10:27:49
OUTPUT AT 1.50 D/S CCW RATE I VOLTS -.40000E+00 -.:.6000[400 -.45182E+00 PASS 07-SEP-88 10:28:08
OUTPUT AT 3.00 D/S MY RATE 1 VOLTS -.80000E#00 -0001.1200 -,91951E+00 PASS 07-SEP-88 10:28:27
OUTPUT AT 6.00 D/S CCU RATE 1 VOLTS -00001.6000 -00002.2400 -00001.9119 PASS 07-SFP-88 10:28:46
ZERO OFFST I VLTS 5OOOE-01 -,50000E-01 ,6,313E-02 PASS 07-SEP-88 10:29:09
/ VOLTAGE EXTRE1WS TEST -2? VOLT EXCITATION

ITFUT AT . O/S Cl RATE I VOLTS .280OE00 .20000E#00 ,25244E+00 PASS 07-SEP-89 10:30:09
OUTPUT AT 1.G E/S CU RATE 1 VOLTS .0O.E+0 .40000E+(,O .0184E+00 PASS 07-SEP-8 10:0:284

OUTPUT AT 3.00 P/S CU RATE I VOLTS 00001,1200 .80000E+O0 00001.0067 PASS '"-SEP-88 10:30:48
OUTPUT AT 6.00 D/S CU RATE 1 VOLTS 00002.2400 OOOO.o .... PS 7-SEF- 1021:07

0 O U T U T A 1 
, 5 O / S 

C M R T E 
I V O L T S U O O O + 0 0 

4 0 0,,I6 0 
.5,14 E ,0 P A S 3 0 -S E F -S 8 1 0 : 3 0 : 2 8

wCUT/ //ll l l ll lI



OUTPUT AT 6.00 11i3 CC RATE 4 VOLTS -00001,6000 -0Ooo2.24CO-z2,3 sS0-p-e1:24ZERO OFFSET 1 OT ~0O-1-~O0-0 62~-2PS 7SP5 10:33:49CROSS AXIS SEN~SITIVITY TESTSI 7SP3 107!3PC ItIPUT VOLTAGE I VDC CM-002o0 OWQ7.9000 00028.01733 PASS 0o3l-~SPIN AXIS SENSITIVE-CCW ROT. 1 vc 0 Q0 5 c 0 0 0 S 0 o 00O . j P 07-0~ -~ 1 : 2 4S\ N AX S S N I l J~ ~ O , 1a D 15 0000 -00015 .oo0 a -00006-7M v PASS 07-SEP-88 10:43:31
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WORK MEASUREMENT STANDARD DATA p.A 1 TE 1 22 Nov 32
COMPUTATION SHEET pagos A-tSIGN2 To

INSTRUCTIONS: Industial Engineenug Division will complete CARL MUCHER
'k Measurement Requirements" and furnish cut sheets to appli- COMA'-TED my
t using activities for each type of computation sheet as required. CARL MUCHER
O AN? STOCK MUMGEN JOe ARb STATION NO.

"01970A GG2479AB01 6615-00-137-6038 NIA
NOUN QUA1TITY 9T NS P 1 PIECES Time Pen Piece

Transmitter, Rate Gyroscope N/A N/A N/A
WORK WEASUR6E1Nr NUOUIR41METS:

PrCOEMIM SUPERVISOR LABOR SrANDM REVIEW

Cbservations were made 26 Aug 82 through 3 Sep 8Z in aordance
with AFUM 66-4 Work Sampldng Techniques. overall pxrodixvity was 91

CATEGORY BASE H1/CX-.- PF&D SnD HIOC.. CC FACTOR SM. HR/ND. 1m

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

i6tor Run .211 1.07 .22577 .81 kjZ6/

Calibration 1.961 1.07 2.09327 .81 1.69960

Clean & Cement .618 1.07 ..66126 .81 .53562

PWB & Install Cover

E '4 , .059 1.37 .06313 .81 .05114

Sr~Ctronic 2.195 1.07 2.34865 .81 1.90241

--:ional - 1.769 1.07 1.89283 1I00 1.89283F- I ha].Visualr naItlon ac .774 1.07 .82618 1.00 .82a18

TOA 16.37244

This total is ma ally cxrxted and may vary slightly fran E046 output. In a rdance
with AFICF 66-4, iera 3-10, all sta-dards should be reviewed by affected supervisory
per.. rnel for ccrr.'eten ss of work content. Production supervisors will be given 10
worx.iays to express in writing their reasons for nonconcurrence. If, after this time,
no reply has been received fron the coordinating agency, the standard will be consid-
ered coordinated and acceptable.

APPROVALS DATE APPROVALS OATSE
*"ouevUlJI[aI IIIleg Io .O 

I I 
¢CEN .OugC.e&

- N/A I06-1 i4 L~ *~~'
... I s ?acI-€,,,,€ .

N/A

AFLC *o,* 77d REPLACES AMC FORM "4. SEP 60. VWICN MAY sIC USED. APLC--WPAPSb-APP 73 2135

.-- ... '--L _ _1 i4



SHOP FLOW DAY COMPUTATION FOR PRODUCTION NO: 01970A

AFLCR 66-4 Shop Flow Day Formula was used to establish this flow
day standard as follows: Flow Days - A [(B f (; + D + E] where
A - 1.45; B - End Item Labor Standard; C - Direct Labor ifours Per
Person Per Day adjusted for indirect categoriesi and labor efficiency;
D - Routine Delays; E - Unique Delays. Repair is being accomplished
as a responsible shop.

rEP DESCRIPTION _

:1 B - Labor Standard of 16.37 Hrs C - 7.66 Daily Labor Hrs

Value "C" is calculated as follows:

MANPG C .24 +.25 + .26 + .29 Indirect Average - .1 Hours

MANPG C Labor Efficiency - 97

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 stations for each C/N). This is necessary to

maintain uninterrupted flow of items.

TOTAL

L - Unique Delays
3.42

b. Machine processing delays Day(s)
b. Machine processing delays 3.63 Day(s)

c. Routing to support shops Day(s)

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

TOTAL 7

4 Total flow days this shop (1 + 2 + 3) 16

Work Shift Adjustment (Item 4 number of shifts). 16.99 1 1 1E

Sum of flow days for all shops (Item 5 x 1.45) 16.99 X 1.45 =24.6355

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

CUOMPUTED BY: SYLVIA H. BLACK DATE: 2 OCT 84
, .... DAT: -A



TO 5F!0-4-5-53
HOURS PAGE PARA

3. E UNIQUE DELAYS

a. Machine Processing - 27.34 i 8 hrs/day = 3.42

(1) To aid in removing cover, 2.00 3-1 3 -A. ,3-6a,
gyroscope & capscrews, heat 3- 6g
in oven.

(2) Apply adhesive to stator 2.00 6-1 6-4f
& place in oven

(3) Apply adhesive to brg 3.00 6-7 6-13e
flange & cure

(4) Run in motor 12.00 6-9 6-16f
36 hrs + 3

(5) Place in temp cycle 4.0,) 6-10 6-19
chamber

(6) Perform drift test by 2.00 6-11 6-21a(5)

placing in oven

(7) Warm up gyro (10 min) .17 6-13 6-22b

(8) Warm up gyro (10 min) .17 6-13 6-23e
(9) Cure epoxy in oven for 2.00 6-15 6-2Sh

2 hrs

b. Machine Processing Delays - 29.00 t 8 hrs/day =

(1) Let cover, assy & capscrew 1.00 3-1 3-4,3-6a,
cool 3-6g

(2) Cure epoxy 2.00 5-3 5-7e

(3) Let spinmotor wound stator 1.0 6 -1 6-4f
cool

(4) Cure adhesive on header IR.O] 6 -1 6-5d
(24 + 3)

(5) Cure adhesive on coil 0.o0 6-1 6-6d
winding assy (24 i 3)

(6) After drift check cool 4.01) 6-11 6-21b(4)

(7) Dry at room temp 1 .00 6-14 6-24d

CA) Allow silfcone rubber to air dry 4.QJ (I- 9 6 -4Oe
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WORK CONTROL DOCUMENT 8119 "a or 2-

...Ono F O SMC N/C 5. CATE 0 & DATE C
-ee BlocK 12 1 "0"MNPGC

-PART WAVIER S. i DATA .. STEM Oil.ML

See Block 12 5F10-4-4-3; 5F10-4-4-3-1" " '
1. AIN -0au-laasu ILI 3iIo• iuUM it O l- wL . • , . - : --,' : .. .. . .....nL~/r " " 1 U ,", ^ o=A_1 p~o0_= .... . ; ICIRCLE APPROPRIATE~I.! ,, ..

NIgA285R4 __ ...-g ... -2 C/N NSN ,P/N
--. 02387A/74061A 6615-00-857-0828 B2888-01

,- ; TRU-2A/ARateGyro 02382A/74065A -6615-00-869'0825-ZB2888--2
1*,,.,=, 1,. d WOETO,,. .b..uJI ,.. MEC..N, .- __._,_,

IL it ., ,

.j 010----- Receive -(iEk da taiCDband AF -349.
Clean gyro ;external surfaces.) " ; -

020 Remve-gyr' from bra-ket Strip-painit from -- .
gyro, if damaged; if not, remove paint from
solder tube and filler tube areas only.

030 . Unsol der-And "iemoe -fi i ngtube a pl Yheat

to overlap of solder band and pell or roll it
off.

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

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

060 Install motor in gimbal;installgimbal assy- -.
in frame. Install terminal board and
dashpot.

070 Calibration: Adjust null,-set rates,--set-.............. .
bumpers and adjust damping time.

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

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

100 Install transmitter assy in fixture and run ........
cross coupling check

PIM IeSwiDTU Za COaoRDuATM/qsTIATING OWc SMGNTURE/DATE 2L L4"Si

~l EIH MANPGC '6 4AQNG

L NANERG 'NANSAA

AFL.C 4,o,81 959 ,,,, .m M N ,,,&,



WORK CONTROL DOCUMENT (CONTD). 1. DATE 8 PA z OF AU

,rAT O IM WORK TO U ACCoM IU ,.- .... MECHANIC """

, 110 Final visual, paint, check for mod TO ...

compliance, complete AFTO Form 349 and
apply warning decal. ,

120 Performfunctional analysis (final test) " ' '" .

77

0100 Stamp ,ondt ton "tag. 7" . .- ..--.- ~...
-120 - - ctio -- analys s . ..

- -12 -~ r"erforflf uILI alysis - "."... "-*...... B -

0200" Stamp condition tag....-.-.-...' " MNPGB " -r  . ... .". . " : ":  " "

130 Attach serviceable tag'and Jnstall"WRALC'
* decal IAW MAOI 66-40. Attach conditiontag :

:. . . - . . .

.... .......... . ....

- .J "- " . . - ." ', ---

w*, ..

-5: .......... .............

______ __________________________



.. PAR•WORK CONTROL DOCUMENT .7167 P A" 30F 3 P"IS

t 8 ~ 3~MfTV 4. ftflgON Sc~umu . DAT!ID 0w L A[O

'Mr MU3 " I= MaTA -,. u, aw ai
,C4038-03 5F10-4-4-3I( tL .. .. ~

NSL - '

12. M tuft i I,.

........ MOTOR ASSEMBLY
,15. IL. IL .

STATION . W= TO K ACCOfLISNO MEONMI"

05a Disassemble ;'.clean,-.iuspect.and-repair--motor
-10-40 assembly IAW 5Fl0-4-4-3,.Section II....

05b Rebalance motor if rotor or ball bearings
10-50 have been replaced IAW 5F10-4-4-3, Section II.

05c Adjust end play IAW 5F10-4-4-3, Section II.
10-50

05d Secure connections lAW 5F10-4-4-3, Section !I.
10-50

05e Run motor bearing test (48 hours) lAW
10-50 5710-4-4-3, Section II... ..

PiUS I9iMYIS 2L C0001NATIOU/IUITIATING M KO ALAITI U. USONSIV am

L A

a..

FLC !,,W(' ,.l~~/ 1--- -V.,,V e 7'
FLC ,959 PetMmmm.m. R-ALC/WILAA "MrPX .'



WORK CONTROL DOCUMENT 7I. 1 1 3 P s n

M. 2CTIOWRC M/ L~ '.. 5ME310. DATE OUA 06A - 1 "0" MNPGC/MNPGB ' . - .

B2888-02 .5F0-4-4-3; 5F0-4-4-3-41 -'.--

A NOTE: Use QQ-S-571 type SN 60WRP solder

A2850-5 6615-00-069-0825 and anticorrosion fluxzIL-E-14256. Observe

1. SULMMM 14. x-- all notes,.cautions, and warnings throuzout

TRU-2A/A Rate Gyro the TO. - . "

A15. 15 o 17 - s.is•a
"MPA! . .. . LI TO KE ACCOUPUIIE MECI4A "11""G

01 :Receive and clean assembly. Ascertain data

10-10 correctness on Forms AFLC 959 and.AFTO 349....A.

02 Remove gyro from bracket. Strip paint from wR
10-20- Gyroscope, if damaged- If not, remove paint ;PA

from solder tube -and kiler tube areas only. L 5 J L j #
(5F10-4-4-3, Section 1)' J

03 Unsolder and remove filling tube; apply heat

10-30 to overlap of solder band and peel or ro1l- w-
it off. (5F10-4-4-3, Section II) ,P- 5 UL iCa '

04 Pull gyroscope out of cover assembly. Dis-

.10-30 assemble, assemble, clean and inspect.I 60-1(OFz0-4-4-3, Section II) I PA 5 J; L la

- Take motor to repair area. See actacned
.?8-30 Work Control Document. - wR

-. 16051.

06 Install motor ingimbal; install gimbal, assy -----

10-60 in frame. Install terminal board and dash- twj

pot. (5FI0-4-4-3, Section II) ;r" 5 - i3

07 Calibration: Adjust null, set rates, set

10-70 bumpers and adjust damping time. PA J' ,

(5F10-4-4-3, Section II).

08 Certify that this item does not contain any , '
foreign objects such as tools or unattached '
objects. B

09 Fill, seal, and leak check gyroscope asy;-
10-80 install mounting strap and mount -&ay to w t

base (5F10-4-4-3, Section II). -PAI

10 Install transmitter .assy in fixture and run

10-90 cross coupling check. W. IV
(510-4-4-3, Section II). IOA_ J

nra. sansium 2. 55Umno"TM11rntAIs asC IMUMAT/it A. UUI*! We

AFLC ,959

---- m I imlma~am a i I liLiIII I



WORK CONTROL DOCUMENT (CONTD) L OAT PAcE 2 aF 3 PS4U
.L 17. 1,1 19. 20..1PATCHMIO

TArOH 14 . TO K ACCOM=0 NE I.I/I( t
m .  

"

11 ,'inal vis.ual, paint, check for mod TO WR
10-110 compliance, complete AFTO Form 349 and PAI 27 JL 198

apply varning decal. 6051

12 Perform Functional Analysis (Final Test)
10-100 ind stamp serviceable tag. oPA,

605t ___

13 Attach serviceable tag and insta.1W-..WR-ALC:--,-.WR
.dea IAW .AOI 66-40;comlete:.AFLC. Form 959. T PA IUL9

0o___ .1

__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I_ _ _ _



'.Pll O NR*I : 3007-20

. \SPfm: BIN-TpmU2O82z-U001-00Al
\%rE OF LAST MvTSoH" 22-i J-87
\UUT TYPE: RATE GYRO
\LEJT NATIONAL STOCK NUNER: 6415-Oo-069-oaz5 JUL 2 7 -

\JUT lNF/PRT NUNDER: R.,C.ALLEN *A28S-:- 2O~0
\0PRATW'S WK.N: VILS N
\TEST STATION: RATE STATION f IjP. "
XDATE I TIME OF TEST: 27-JUL-9 1 ?:":2.
I IMSUL' TtON TEST
INS. ON PINS J-A AND CSE I . ui'lPS 00010.00m 0000.0o* .7ME00 PihSS 27-UL-8 12:23:19
INS. oa PINS .l-I AND CS 1 wws . o.o00Q 00,00.o000 430.00E{0 PArs 27-,-e 2: t2:23:20
#6YRO IN TEST POSITION I IS SERIAL W ER_ -27.-
#YRO Ill TEST POITION 2 IS SERI.'I. NIU 68-3721
tRO IN TEST POSITION 3 IS SERIAL IJN'k 63-1742

/ SPINNOTOR RtMP TESrS
STARTING aimRN I Aws- SZ2600E40 SOO-I .29E0 PASS 27-JUL-85 12:28A.6
RUING CURRENT I Am, .2'100+00 .200'Z-01 20703E+00 PASS 27-JJL-38 12:30.L (
PC INUT VO.TAGE 1 VDC 0002..1000 002..000 00,27.,217 PASS 27--JL- S 12:3=:0.4
I STEADY-STATE R TE TESTS
OUTPUT AT 0.75 85 CV RATE 1 VOLTS I.Mf*OE+00 .21400E+00 .2S896E+00 PhE 27-,LL-.S 12: 12 (-
OUTPUT AT 1.50 /S CV RATE 1 VOLTS ,5ME0OOO0 .15o00E+C" ,4?9'!f{00 Pn'S 2J--.112 12: V," i
OUTPUT AT 3.00 3/S CV RATE 1 VOLTS 00001.1000 -,O00 E+00 00001.0209 P ASS 2- '' -_ ~L- ° .12:.L.(!P
OUTPUT A" 6.00 O/S CV RATE I VOLTS 00002,1800 00001.8-,00 00001,7149 PFAS 27-J.-93 12:4/.2
OUlPUT AT 0.00 D/S CM RATE I VOLTS .25000E-01 -. 2500E-01 .53100-02 PASS 27-JUL-83 12:?:
OUrPUT AT 0.75 B/S CCV RLTE I VOLTS -. 21400E400 -. 28600E 00 -,r 4E+00 P.V-,S 27--;L-S9 12:7: 13
OUTPUT AT 1.50 D/S CCV RATE I VMLTS -.45000E+00 -.5JOOOE+00 -.i.?9B7E+0 PaSS 27-.!.-o 12:1.:0?
OUTPUT AT 3.00 D/S CCV RE I VOLTS -.90 0,+O0 -00001.t0O0 -.'K93?E+00 PA-C 27-.UL-3 12:I3:
OUTPUT AT 6.00 D/S CCV MTE I VOLTS -00001.C200 -00002.100 -0(02.0002 PASS 27"-J.L--OS J2: '..O1
OUTPUT AT 0.00 DiS CCU PLATE 1 VOLTS .2500E-0' -.25000 1 ,7195tE-02 PMSS 27-JUL-3- 12: ?:12
IYSTERESIS 1 VOLTS .25000E5-1 -. 2' '" -P 27-XIL-S '
ZERO OFFSET I VOLTS ,30000-01 -. 50000E-. ,627NE-02 PMCS 27-JUL-33 1 2,9:
I . VO.MNE EXTREXES TEST - 2 VOT ErXCITTIOR-
DC IWT VOLTAGE I VO 0002. 10{.0 00021.9000 OKc2 07'07 PA S. 27-JUL-2S 12:51?
OUTPUT AT 0.75 D/S CV LTE I VOLTS .2000FE00 .2000*O,0 .2137ZE 00 PASS 27-JU-8, t2:0:iO
OUTPUT AT 1.50 D/S CM RATE I VOLTS .500400 .41W0E+00 . 8665ZE+0 PASS 27-JUL-SS 12:. :.1 ,'J
OUTPUT AT 3.00 f/S C RAITE 1 VOLTS 00001.1000 ,8300E.4X- .97..Ef-0 PASS 27-JUL-03 l2:,1:,1
OUTPUT AT 6.00 D/S C9 RATE I VOLTS 00002.2 0 K001.6600 W01.,%2) PASS 27-"J1--O 12:%2'00
OUT."UT AT 0.75 D/S CCV RATE I JOLTS -.20400 -.28000E00 -. 25264E+0 P - 27-J.-S9 12"m"5u
OUTPUT AT 1.50 D/S CCU RAIE I VOLTS -. 1100OEi00 -.. 6000(400 -.4 1.Ef00 PASS 27-JUL-98 12:53:15
OUTPUT AT 3.00 3/S CCU RATE 1 VOLTS -.8,3000 0Q -00001.1000 -.9724.00 PmS: 27-JUL-39 12=3 2
OUTPUT AT 6.00 f/S CCV RATE 1 VOLTS -00001.6600 -0(02.2000 -000I.,69 PASS 27-JUL-S. 12:A2

ZEO OFFSET 1 VOLTS .50000-01 -.50000-01 ,7Ml'JE-02 PMEo 27--JUL-C. 12*51:2?
/ VOLTAGE EXTR3ES TEST - 29 VOLT EXCITATION
DC, INUT VOLTAGE 1 VDC 00029.1000 00 2.?00 000282.?05 PASS 27-,l-S12 -05 .

OUTPUT AT 0.75 f/S CM RATE 1 VOLTS .250E0+00 .20W.00 .2415"+00 PAS. 27-,JL-.3 12:
OUTPUT AT 1.50 /S CV ITE I 'OLTS .S6000E400 .41000E100 .495k+W00• PASS 27-JL-88 12:55:52
OUTPUT AT 3.00 b/ CU RATE 1 VOLTS 00001.1000 .83000E1 00001,0316 PASS 27-.JUL-83 12:56:19
OUTPUT AT 6.00 D/S CV RATE I VOLTS 00002.2000 00001.6600 0002.0004 PASS 27-JUL-88 1256-,1A4
OUTPUT Ar 0.75 on mw RATE I uOLTS -. 2 O+00 -.2800E+00 -.24394E-00 PASS 27-JL-88 12:37:33
OUTPUT AT 1.50 3/S CCU RATE I VOLTS -.41000E+J0 -.34000E400 -.i9919£ 00 PCSS 27-I-88 12:58:00

OUTPUT AT 3.00 U/S CC RATE 1 VOLTS -. us'oooo -001.1000 -001.0032 PASS 27-JiL-88 12:38:26
OUTPUT AT 6.00 I/S CCU RATE 1 VOLTS -000 1.6o0 -0*002.2000 -00002.0094 t 27-J--98 12:M:52

ZeRO OFFSET I VOLTS 300d-01 -.500 -01 n.f13C-02 PA S 27-J-389 12:39:23
C I31ST VLTAGE I UK 00020.1000 00027.900 00028.0609 PASS 27-IL-82 12:59:32

fITRM J10 KWOS TEST
296 Id-C-RlAf 1 VOLTS 00002.2000 00001.6600 0OM0.99Z2 PASS 2"3JL-8 12:59: . ,
C v TUUWTUff i 1 SEC 00002. 00 00001.5000 00001.8833 PASS 27-IL-8 12:55.7
CCV 6 3CC/EC RAT 1 VOLTS -00001.6600 -00002.2000 -00002.0101 PASS 27-JUL-88 13:00:1I4 A

CCU wIWWIT ESPOMG 1 SEC 0000.500 00001.3000 00001.?4?9 PALS 27-.U.-33813:00:07
/ CROSS AXIS SENSITIVITY TET

Dc IUT VOLTAGE 1 VDC 00028.1000 00027.9000 W0028., h pII , _. ..29, 7'-,t. -
I N AXIS S S TI'VE -CV ROT . 1 ' ,' TZ .200 0-.-.! ,r- nn, .
&- 
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WORK MEASUREMENT STANDARD DATA DATE r *se

COMPUTATION SHEET oATE
JaW ASSIGNED 10-

rNSTRUCTIONS: Industrial Engineering Division will complete Ca cher
Work Measwremett Requirements"and furnish cut sheets to app!i- COMPUTED MY

cable using activities for each type of computation sheet as required. Carl Mucher
WORK 0RE PANT "UNDER STOCK NUNIMER JOBSTANDAND SAIO "0.

74061A A2850-1 6615-00-857-0828 N/A NP
NOUN QUANTITY JTo MPS PEn PIECES TIM PIEN PIECE

Rate Gyro TRU-2A/A N/A N/A N/A N/A
WORK MEASUREMENT RgQUIREMENTS:

PFj.erLTICON SUPERVISOR LABOR SrDAM REVIEW,

Observations wre made 26 Auc 82 through 3 qe 8 in acordance
with AFlCR 66-4 Work Sanpling Techniques. Overall productivity was 8 9 %-

CA_1M'OTU BASE H/CXC. PF&D - STD HR/CX .CC FACTOR STD HR/END. IrM.

Receive .049 1.07 -.05243 1.00 .05243

Deseal -339 1 07 - 1;271 1 nn 'A 71

Disass Gyro 1.541 1-07 164887 I NN 1 AR~7

D.C.I.R. Motor .084 1.07 ..08988 1.00 .08988

Bal/Rebal -

Motor/End play _084 1-07 .0ROR 1- n nRQPR
Reass Gyro 2.774 1.07 2.96818 1.00 2.96818

Clibrate 1.061 1.07 !1./ 7 1 00 1 -1 l?

ln'Sea!/Leak.... 1. 77. 1-07 ..... 89 9 1-00] a~
Inst-Trans- 9- .168 1.07 .17976 1-00- .17976

CC-Check

Final- .460 1.07 .4922 1.00 49.22
Functional "

Fin-Vis-&-Pren .465 1.07 . 97-5 1_ _

eIOTAL 7.70614 7 771

This total is manually carputed and may vary slightly from E046 output. In accordance
with AFILR 66-4, para 3-10, all standards s ould be reviewed by affecfed supervisory
personnel for crpleteness of work content.r Production supervisors will be given 10
workdays to express in writing their reasons for noncccurrenoe. If, after this tize,
no reply has been received fran the coordinating agency, the standard will be consid-
ered coordinated and acceptable.

APPROVALS DATE APPROVALS DATE

N/A

Z N/A

'CAFLC "O NM/ . NE7P;7LACES 40M P S
r

0 6O. WHICH MAY I uSCO. ArLC-WPAF&-A1PR 73 2135

MIN~amm



SHOP FLOW DAY COMPUTATION FOR PRODUCTION NO: 74061A

AFLCR 66-4 Shop Flow Day Formula was used to establish this flow
day standard as follows: Flow Days - A [(B , C; + D + El 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 R Routine Delays; E --Unique Delays. Repair is being accomplished
as a responsible shop.

"I p DESCRIPTION - DA'

B - Labor Standard of 7.71 Hrs C - 7.66 Daily Labor Hrs

i Value "C" is calculated as follows: B

MANPG C .24 +.25 + .26 + .29 Indirect Average - .1 Hours .

MANPG C Labor Efficiency - '97 %1.

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 stations for each C/N). This is necessary to

maintain uninterrupted flow of items.

TOTAL 7

3 E = Unique Delays

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.'

tSee reverse side for details) .

4 Total flow days this shop (1 + 2 + 3) 10.

Work Shift Adjustment (Item 4 number of shifts). 10.806 4 1 10.

Sum of flow days for all shops (Item 5 x 1.45)0. 8 06 X.45= 15.6687

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

SYLVIA H. BLACK 2 OCT 84,:UMPUTED BY: DATE.



T 0 5F10-4-4-3
TIME PAGE PAPA

3. E Unique Delays

a. Machine Processing

(1) Rin In Motor 16.00 2-7 2-24m

(48 hrs * 3 =16)

16.00 i 8 hrs/day - 2.00 days
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WORK CONTROL DOCUMENT 1.CI"11 PU1 OF21"

I~4 %~M( 1 mo MNPGC E0/ I_

PART NUMBER L. T= DATA 9. ITE SERIAL NMBER

T3837-02 5F6-4-3-23; 5F6-4-3-23-1 ______

1MaOfL-01SMO-30NIE IL STOC INUIAN it. aPriowA

NOTE: Use QQ-S-571 type SN60WRP solder.
9919-0-7685019Observe all notes, cautions & warnings

M3 WIIAL KOBIER 14. nilN throughout the TO. MDC data required lAW
MC-I Rate Gyro" MAOI 66-22.-

15. IL. 17. Is. It M.
DISPAMt PO/ wrn TO 31 ACCONFtISHED MI.p.I

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

090. ____ ___ ___

- 020 Perform functional analysis. -If serviceable,- B
0200 stamp condition tag and-p~roceed 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 Fill, seal and leak check

- 0100 tag.

D8 arfrn', uf-ac
4in-l 2n-luss stmp i.oin"itlp

0200 tag.
NNPG8

"o. fft tronse 3 MA. K CM0NDI'A SNITI n A61WTURE'OATt 2. @@Commff IN

~~~~~~ SSSU 91SANPGB

A PC 1OOU 959 .3."111 s" 66. gm -



WORK CONTROL DOCUMENT icoNTD) PAU OFE~i PA

09 ON/OP WaM KO XXACOMUNI -STATIO NO. ___________________________

090 Final prep. Final visual. Complete AFIC Forn
959, AFTO Form 349. Install WR-ALC decal IAW
MAOI 66-40. Attach condition tag.



U ~1. DATE
WORK CONTROL DOCUMENT639PEJO1

14U063A USC "0". MNPGC/MNPGB 0
7. PART Rom". rieCHATA 9.7 ITEM S=IM. InUg1@t

5F6-4-3-2S
TA7175F6-4-3-23-1 ___________

* S 3NUI2 IL STOC MUMIS It. oFTIONAL
NOTE: Use QQ-S- 3. type SN6OWRP solder.

*6615-00-7168-5019 -Ob&se-rve'all notes, cautions and warnings
LL SEMSL73 14. NO5 throughout T.O. MDC. Required IAW MAOI

HC-1 RATE GYRO 66-22.

IS AC 10 i. N 1/ S
SAW mWORK TO IC ACCOMPISHED MICHArNC "P" "a"

1 Receive (check data on WCD and AFTO Form 349. WR
-.1010 Clean gyro external surfAces'.) ADf i .

'-2 Pretest Essential Repair A
1010 O ~ ~erhaul ___103

3 Unseal W
1020 -PA

-~1030 Gyro Repair 14 -. B

; 1050 Calibrate Gyro * B

6 '
1050 Final Inside visual. Certify that this item B

>does not contain any foreign objects such as - -
0

_____ ________tools ot unattached components,____ ___

1060 Fill, Seal and Leak Check

8 JUL 2 9 . p
1080 Final Functional Analysis, Condition Tag. 06 0, B

9 Final Prep. Final VisuAl complete AFLC Form r -
1090 959, AFTO Form 349. Install WR-ALC Decal, 51

_________Attach Condition ta &8._M___M

j2L VIAL q~W Z CORIRAIOANIIAINGI=SINATRUATES&00VRN I
AFL :, ~WnALCNASM OVRPRNL

Mft' -G -, 410-



\?ROGRAM ME: 300.294
\CPIN: 11-MI/5019-M -00A"

\DATE Or LAST REVISION: 08-Y-37
, TYPE: SWITCHING RATE BYRo KC-I JUL 2 9

~ATIDNAL sTocm NURSER 6613-00-768-019
iFR/PART HUNS: R.C. ALLEN T3837-02

\OP RATOR'S MIA'E: FLOYD , w-,
\EST STATION: RATE STATION I 1I20'vOP"
\DATE I TIME OF TEST: 29-JIL-38 09:11:12
# tGYRO IN TEST NMIIT POSITION I IS SERIAL RMER 67-7239
#65MO IN TEST MUW POSITION 2- IS SERIAL ENJNSER 4-96
I SPIIIOTOR MUKJP TESTS

HORMALLY CLOSED TURN INDICATOR 2 Olm 00000000 000,0000 00002,1550 PASS 29-JL-88 09:13:10
RIJNNIN6 CURENT PHAsE-A 2 LAa- 00087.0000 00000.0000 00063.3730 PAS 29-JUL-38 09:18:15
, I/ SUITCHING AND IMVITCH JN TIME TESTS
SWITCHING TIME 3,0 II/S ai 2 See 00004,0000 00000,0000 00001.2833 PPSS 29-JUL-8 09:27:05
: SVUITCHING TIME 3.0 9/S CV 2 Ses l 00015.0000 00000.0000 00004.0166 PASS 29-JUL-83 09:27:11
SWITCHING TIME 0.75 IVS CV 2 See 00008.0000 00000.0000 00003.0999 PASS 29-JL-88 09:27:45
UNSMITCHIH6 TIME 0.73 D/S CV 2 SN 00015.0000 00000.0000 00004.033 PASS 27-JL.-B 09:27:51
SVITCHIN6 TI 0.333 D/S CV 2 S c 00020.0000 00000.0000 00006,1.99 PASS 2?-.qJL-88 09:28:20
LSUITC 4I6 TIME 0.333 D/S CM 2 Sox 00015.0000 000.0000 0000.3.249? PASS 29-JUL-8 07:28:34
SWITCHING TIME 0,25 D/S CM 2 Sev 00030.0000 00000.0000 00010.3333 PASS 27-JUL-B8 09:29:16
UNSWITCHING TIME 0.2" 0/S CU 2 Sec 00M,.0000 00 .0000 00043.2333 PASS 29-. J-38 09:29:21

" SWITCHING TIME 3.0 D/S CCW 2 Sec 00004.0000 00000.0000 00001.733 PASS 29-JL-88 09:2?:54
UrNSITCHIN6 TIME 3.0 D/S CCV 2 See 00015.0000 00000.0000 00004.7666 PASS 29-JI-83 09:30:00

. SWITCHING TIME 0.75 D/S CCV 2 S-c 00008.0000 00000.0000 00003.6803 PASS 29-JlL-Ss 09:30:36

' UNSWITCHING TIME 0.75 D/S CCV 2 Soc 00015.0000 00000.0000 00004.0333 PASS 29-1JL-88 09:30:41
' SWITCHIN6 TIME 0,333 flS CCW 2 Sre 00070.0 0 00000.0000 00010.2166 PASS 29-JUL-68 09:31:23

W" LITCHIN6 TINE 0.333 f/S CCU 2 Sec 00015,0000 00000.0000 00003.2999 PAS 29-JUL-88 09:31:23
'ING TIME 0.25 DIS CCV 2 Sue 00030.0000 00000.0000 00015.683 PASS 29-JUL-69 09:32:15
.CHING TIRE 0.25 D/S CCV 2 S ... 00013.0000 00000,0000 00003.2666 PASS 29-L.-e8 09:32:1?

* " - YAW OSCILLATION TESTS

TURN INDICATOR I DEG 0.5 HZ 2 Obes .10000E133 00050.0000 ,10000F+33 PASS 29-JUL-8 09:39:40

TURN INDICArOR 2 DEG 0.1235 HZ 2 Ohas .I000E33 000750.0000 ,10000E+33 PASS 29-JUL-83 07:41:!,h

, / STEADY-STATE RATE AND YAM OSCILLATION TESTS
TURN INDICATOR CLOSED CV 2 Wies 00050.0000 00000.0000 00002.0400 PASS 20-.l-68 09:47:01

TURN INDICATOR OPEN CV 2. Giu .10000E+33 00050.0000 0000E433 PMSS 29-JJL-68 09:47:23

. TURN INDICATOR CLOSED CCV 2 Os 00050.0000 00000.0000 00002.0410 PASS 29-JUL-CE 09:48:0

TURN INDIC.TOR OEN CCV 2 Uw .I0000E+33 00030.0000 .10000E+33 PA 29-JUL-83 09:48:21

I POER FAIL TESTS
TURN INDICATO OPEN CV 2 Ois .JOOOE+33 00050.0000 .10000U.3 MIAS 29-.At-B 09:50,*47

\END
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WORK MEASUR~EMENT STANDARD DATA PATZ

COMPUTATION SHEET Page *UIE T os0 r

INSTRVCTIONS: industrial Engineering Division wai complete ..... 3 // 1 e'
-wock Measucemcait Requirements" and furnish cut shoots to appli- COMPUTED BY

ca.ble using acivities for each tlype of computation shoot as required.

'0 0 - O R O I 
M a c AT 

O C 
W U U IU 

M 1 1 1 9 0 j g S A N A N O S U I (

IONQUANTITY 4TO 6 an s PIECS TIME 1011 P1IEC

1. - - N/A NIA NIA NIA

COOINATION OF LABOR STANDARD WITH PRODUCTION SUPERVISOR

*Observations were made 14e J.4A/ J&6 through L4:j&,&2n 4ccordonc4 wi th

AFLCR 66-4 Work Sampling Techniques. Overall p~out~t___ _9:_%
CATEGORY STANDARD HOURS 0C

-~~~- -P-7srh

2t r Z- 4/9F -

Se4 L /,&? ? r

TOTAL(.

This total is manually computed and may vary slightly from E046 output.

In accordance with AFkaCR 66-4, para 3-10, coordinating agencies are allowed 10 nto
working days from date of this fonD to express in writing! reasons for noncoordinto
("insufficient time allowed" is not to be considered). If after this time, no reply
has been received from the coordinating agency, the standard will be considered
coordinated and acceptable.

APPROVALS OATS -APPROVAL$ ________

a' G .e -G7;W1t 9 VYUN ] - I

N/A

AFI-C ~ , C vArr.2 ~ "CI ~ 5uS~ iLC-WPAPS;7ApR 73 Z13



SHOP FLOW DAY COMPUTATION FOR PRODUCTION 110: .7_ 6.3

AFLCR 66-4 Shop Flow DayFormu'la was used.to establish this flow.
day standard as follows: Flow Days - A [(B - C; + D + E] where 'A

A L.45; B End-Item Labor Standard; C - Direct Labor Hours Per
Person Per Day adjusted for indirect cate:gories and labor efficiency;
D = Routine Delays; E - Unique Delays. Repair is being accomplished
as a responsible shop. -

'E "_ _ _ DESCRIPTION .. - .... . DAV.

B Labor Standard of Hrs C - Daily Labor Hrs

'Value "C" is calculated as follows: B

MANPG C .24 +.25 + .26 + .29 Indirect Average = • liours

MANPG j Labor Efficiency - . 2:

C - :3 Hours Minus Indirect Average Times Labor Efficiency

= Routine Delays

a. 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 7J-

E = Unique Delays

a. Machine processing Day(s)

b. Machine processing delays Day(s)

c. Routing to support shops Day(s)

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

TOTAL 3.3Z
i Total flow days this shop (1 + 2 + 3)

.,Work Shift Adjustment (Item 4 £ number of shifts). .....- _____

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

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

COMPUTED BY: ' DATE: 41 0C-477 te
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17 1. DATE

WORK CONTROL DOCUMENT 8133 rm 1 cw , a

4OR "UMIEl 2. 07M1 hY 4 IC1O AXW CTW nd'C L OAR! =031 &. "it =OP
74146A/74282A 1"O"MNPGC I_______

7. MYPAMT LIUE TM.713 DATA S. ITE Mi 1K 31Bl1

17223-lA/42304 -2 I N6-2-9-13/13-1/14;5N6-2-4-13/13-1/14 _______

10. MOOI-OWS1I-SIS~f IL. 4T031 NUMIl IL WOR
6615-00-581-5792 NOTE: Observe all notes, cautions and
ki.Q 61 600 warnings throughout T.0. MOlS data required

IAW MAOI 66-22, Appx 8. Use QQ-571 type
J-4 Directional Control- SN60WRP solder. ___

15. IL. 1?. 16. IL 20.
0ISPATCH PMN~W~f TO If ACCOUPUSIED MECHANIC " I%

010 Receive; Ascertain data correctness of WCD
and AFTO 349. Clean external surfacies.

*020 Perform functional test B
-0+" (Pretest)

If serviceable, proceed to Step 200. ____ ___

020 Perform functional test f B
0=(Pretest)I

MNPGB If serviceable, proceed to Step 200. ____ ___

030 Unsealj

I040 Disassemble gyro assembly

050 Replace motor (As r equire'd)

060 Clean, inspect and repair gyro

070 Reassemble gyro assembly (Use QQ-S-571 SN60WRP
solder)

080 Inner gimbal end play B

090 Pre-stal Test

3L pft OWW" XL h~nx/IXTIAIMG = SGMNOOAt



WORK CONTROL DOCUMENT (CONTD) .DA EOiiPE OF - C PACE
16. 17. 12 1.

DISPATCH 'WRVOP IWORK TO o uxv "p-IUS49 -u*ANSTATON NO.__

100 Calibrate gyro
NOTE: Steps 13-16 may be accomplished just

4prior 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

4 or unattached components.

120 Seal and leak test (Use QQ-S-571 SN 60WRP
solder)

130 Insulation resistance test

140 Azimuth torquer calibration

150 Installation of Azimuth torque resistors

160 Torquer total circuit resistance test

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 tag.

200 Perform functional analysis B
0200 (Final test)IMNPGB Stamp condition tag.

210 Final prep, final visual, complete AFLC Form
959,*check for TO mod compliance. Complete
AFTO.349, install WR-ALC decals IAW MAOI 66-4C

1 _________ Attach condition tag. ....__ _



I. DAR
• ! _.WORK CONTROL DOCUMENT #720= 1 A 2 O

" JOg 030.3 IONSiEI LISMIIVW 4. sqm~lm Qju S. DAE K2U & UTZ eoP
74146A A 74282A 1 "00 MNPGC

m in I ASTA t1W=f
5107766-1 5N6-2-4-13 ""

AP86Al S1 NS-2-9-13. lLllaa,0 l I IL :11 12. to

6615-00-832-3196

K. 1 2. ~M mum

I Gyro Motor (J4)
s. .i. V. "o

- L p~ans u. WI 1 DW *PTO ACCOW13 W

5a Clean and inspect motor

5b Disassemble motor assembly

Sc Clean and inspect parts

5d Clean, lubricate and install bearings and
set preload _

5e Balance rotor assembly

5f Inside visual. Certify thaat this item B
does not contain any foreign objects such
as tools or unattached comoonents.

.5 Install rotor into housing and cap

Sh Bell jar run-in

si Seal motor assembly

• ." 5j Leak check and evacuate motor assembly

3Lgnngmunfu naft asinnAEs.T U. 5rlS Id

AFLC : 959 2WR-ALCIMZNSAA "OVRPRINT"' 7



WORK CONIROL DOCUMENT (coN'D) . DT 7 2 0S P 2 2 P--,n
. IL. 17.
ISTAION ____ _ W= TO K ACC*PUH[D L I " 2

\.a

5k Final run-in

51 Functional test B

5m Static balance motor assembly

5n Paint motor assembly

So Final visual

WR-ALC/MANSM "OVERPRINT



WORX CONTROL DOCUMENT. .1.OT813 1 I 2"f2~ miui ~4. mPDcoSICION / 6
44A7 0a 1 "O"MNPGC 61
PA.I NTEC ATA X SUM so MINM

17223-IA/ a SN6-2-9-13/13-1/14 4 A 1
in.MatLnaa-wa IL STOCK NumM it. OPTIMNAL -- -

6615-00-581-5792 NOTE: Obs-erve; all n ote-s, cautions' and
~l~o trol warnings throughout T.O. MOS data required

TAW MAOI 66-22, Aopx 8.' Use QQ-571 type.
J___ -4 Directioa oto SN60WRP solder. ____

DIPAC pillfs WOK TO0BE ACCOWMPHE -MECHANIC
f STTON Ism*__ _

:4 and e; AFQ an-data *correctn !ss-of -WCD%:- A
adAT14.Clean external surf~cei. 5  I6O9 -

020 - Perform functional test 8-v~
0100 (Pretest) JUL 2 5S P

If serviceable, proceed'to Step 200. ()___ 119_ ___

020 Perform functional test V- - - B
0200 (Pretest) ~j ~ jPA

* -MNPGB If serviceable, proceed to Step 200. 6 022 ___

030 Unseal ILS60

4040 -Disassemble gyro assembly - JL5I 6S __

050 Replace motor (As required) /PA

060 Clean, inspect and repair gyro P

080- -finer gimbal end play 8 -

______ 26 60 "1,
090 Pre-seal Test --

3L. ft US9flMTM~ 21. CO01m0hmAtIONe 'ImTgATrws 1ICC SUAIPMEAtI X. MUMM Sup

ML ANERG L MANS

AFL n~ 95C~



WORK CONTROL DOCUMENT (CONT"D) 1. GFPAG

LL 17. IL It . L 20.
WGKM mO w OIt A=cMPUSHED""

100 Calibrate gyro ,,X 2u 7W WR
•NOTE: Steps 13-16 may be accomplished just M

. p 'lapw w" Note, para 3-61) '64

110 Visual inspection; certify that this item doe wS B
not contaih any foreign objects such...'*-

-' -

or unattached components. AL 71 o_

120 Seal and leak test (Use QQ-S-571 SN 60WRP
solder) " JUL 1 0

130 Insulation resistance test

140 Azimuth torquer calibration ,ZftUL .7=,

150 Installation of Azimuth torque resistors wF.jut.IS*I PA,

160 Torquer.total circuit resistance test

170 Perform functional tcst B
JUL 2 -1m PA

180 RWT DATE2 7 JUL 1988 B
RANDOM - POSITION I?
TIME p3 'RERUN

190 Paint PA

JUL 2 3 1968 oz1

200 Perform functional analysis B
0100 (Final test) -" 2 9 JUL 1986,.

Sta p condition tag.

200 Perform functional analysis
0200 (Final test) ""2 JUL 0
MNPGB StamD condition tag.
210 Final prep, final visual, complete AFLC ForM

959, check for TO mod compliance. Complete _ WR1
AFTO 349, install WR-ALC decals IAW MAOI 66-4C M l

Attach condition tag. _r47 -

I!____



\PROGRA NAME: -300175
\CPIN: -SIH-GYR/J4,IDR-U001-00A 2 , JUL 199
\DATE OF LAST REVISION: 19-00T-87
\UUT TYPE: DIRECTICNAL GYRO J-4
\UUT NATIONAL'STOCK NUMBER: 6615-00-!81-5792C \UUT NFR/PART NUMBER: BENDIX. 17223-1A
\OPERATOR'S NAME: ANNAM N,.

\TEST STATION: DIRECTIONAL STATION .- "
\DATE : TIME OF TEST: 20-.1L-88 22:46-:10

#GYRO IN TEST NOUNT PGSITION 1 -IS SERIAL:ifJMDR 7669
*G-O IN TEST KOUNT POSITION 2 IS SERIAL NUMBER 807116

\t IMPORTANT NOTE CONCERNING THE STATIC RESISTANCE TESTS

\t If a failure of Static Resistance shoule occur, the nperator sav reteSt thc UUI Static
\t Resistance sanuallw.

It an in-tolerance measurement is obtained in this arner: +.hen the Previcus ftilure is
\1 to be ivored.-

STATIC RESISTANCE TESTS
AUTOPILOT ROTORS J102-B TO A I OHM. 00209.0000 00171,0000 00125.1230 PfSS 2S-JUL-88 22:47:2212
AZIMUTH TOR3UER JIOi-U TO V I ' CN 04203.SCCO 03250.OCOO 035S:.7SC0 PASS 28-j'%-88 2247:31
AZIMUTH TORQUER JIO1-U TO F 1 OHM 02101.9000 011701.9000 01013.1200 PASS 29-JUL-88 22:47:39
AZIITH ROTOR JIOt-W TO H 1 OlN 00049.c0CO C0.00,5C00 00041.Z064 PASS 28-JUL-88 22 :47:48
SRAE SOLENOID JIO1-P TO R I OHM 00786.000 0643,5000 00707.1100 PASS 23-ZUL-SS 2:47:56
LATITUDE CZRRECTICN .1101 V - I QM r_025. 0 971.000 30733.O.0 PASS 28-JUL-S. 22'46.14^
1 R'JN Ur TESTS
STARTING CLURENT- PHASE P 1 PA 00170.0000 00000.0000 00147.13-0 PASS 2"'-JUL-88 2.. '49:04
STARTING OSCILLATION TEST I OCC00.00O 0000.000 00000.C,00 F AS 28-JUL-28 2'2:49:05
SPINMOTOR SPEED 1 RFM 24300.0000 23e00.0000 24000.0000 PASS 28-JUL-88 22:57:34
RUNNING CURRENT- PHASE B I NA 00120,0CO C000.0VO OC099.26:0 PAiS 2 8-UL.8 23:01:05
/ RUN DCUN TESTS
RUN DOWN RATE I RPM.M 030C0.0000 CO00O.0000 02099.9?99 PASS 28-JUL-88 2:06:01
/ HECOING STABILITY TESTS
BANK RIGHT ERROR ANGLE I PEG . 0002.0000 00000.0000 .15000:..0 PASS 20.-JUL-28 23011
BANK LEFT ER rR ANGLE I L G CGCC2.OO0 00000.0000 .IC000E+00 PASS 2S-JUL-88 23:10:22
1 GIMBL FREEDOM TESTS
BAK RIGHT ERROR ANCLE 1 DEG 00004.0000 00000.0000 .2999E*00 PASS 28-JUL-85 23:12:43
BANK LEFT ERRc (L' t I D 00004.CCO.000 000.0000 .9c000E:01 PASS 28-JUL-88 23:15:00
/ tYNCHRO OUTPUT TESTS
AUTOPILOT OUTPUT-YULTAGE 1 VOLTS 00018.9500 00017.4500 00018.1000 PASS 28-JUL-88 23:1622
AZIMUT OUTPUT VOLTA E 1 VCLTS 00012.3000 C0011.3000 CC012.0200 PASS 28-JUL-98 23:17:15
AUTOPILOT PHA.,JOTPUT 1 DEG 00048.0000 00042.0000 00045.1400 PASS 28-JtL.-U 23:18:03
AZIMUTH Pw1 "IAS ?1rTP I BEG 00048.000 00M42.0000 00045.0600 PASS 28-JUL-88 2318:51
/ . DRIFT TESTS
DRIFT RATE 1 DEC/HR 00003,0000 -00003.0000 00001.6000 PASS 2C-JUL-89 23:35:08
SLATITUDE CORRECTION TESTS

CORECTED DRIFT RATE- 30 NORTH 1 DEG/Hl' 00004.0000 -00001*0000 .238000[+00 PASS 28-JL-88 23:51109
CORRECTED DRIFT RATE- 60 NORTH 1 DEG/HR 00004.0000 -00004.0000 00000CCoo PASS 29-JL-98 00:06:22
CORRECTED DRIFT RATE- 90 NORTH 1 DEG/HR 00004.0000 -00004.0000 00002.7999 PASS 29-JL-88 00:21:U
CORECTED VRIFT RATE- 90 SOUTH 1 DES/HR 00004.0000 -00004.0000 00001.8000 PASS 29-AL-98 00:36:49

\E.40 I

,/ H Il mm ,mm mmmim m ll a bt
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SHOP FLOW DAY COMPUTATION FOR PRODUCTION NO: _ ____

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.

DESCRIPTION DAYS

I B Labor Standard of /7.*7 Hrs C = 7'. Daily Labor Hrs

Value "C" is calculated as follows: B C

MANPG . .24 +.25 + .26 + .29 Indirect Average /0V Hours

MANPG ._ Labor Efficiency = 25
C = 8 Hours Minus Indirect Average Times Labor Efficiency

2 D = Routine Delays

a. 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)

c. Routing to support shops Day(s)

d. Others (See Reverse Side) /.22 Day(s)

TOTAL 1 -

4 Total flow days this shop (1 + 2 + 3) 27-5

Work Shift Adjustment (Item 4 I number of shifts).

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

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

COMPUTED BY: :D, Fe I e! DATE: /C Dec-



OPERATION T.O._ Ref (para) Tm e'

Bake after paint 2-18 1.00

Bake (Headers) 2-93k 13.50

Evacuate motor 2-i09b .50

Evacuate motor 2-118h .25

Heat motor & evac. 2-118i L6.50

Dry motor 2-120c i.00

Cure paint 2-120e 2.00

Run- in 2-122a 48.00

Route motor ---- 24.00

Bake slipring 2-130 9.00

Motor warmnup 3 -46 c 1.00

Cool down 3-99 Z..00

Bake after paint 2-168 1.00

Machine processing (RW'T) 11-14 8.00

129.75

129.75 18 16.22
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1. DATIE

WORK CONTROL DOCUMENT 8271 PAU1 OF , W

3.UME QUARIfTY 4.PRODUCTION SICTION/ICC S. DATE SCHED 6. DATE COUP

1. PAr INURER .TEHDATA OUNG9. ITE SEIAL, NUMsER

15810-1 5N6-2-3-3 & 4
10. MooEL-DSICN-MlSEU IL 21=C NUMME 12. O TWNAL

M 2 SERIAL NUMSEN 14. NOWa

N-i Directional Gyro____________
19. IL16i..0

01, ATCHN 110. WO To oE ACCOMPLISHED MECHANIC

010 Receive (Check data on WCD and AFTO Form 349.
Clean gyro external surfaces.)

020 Perform functional analysis. PerformB
0100 resistance & hipot test. If serviceable,

________proceed to Step 120. Stamp condition tag . ____ _____

020 Perform functional analy-sis. Perform 6
0200 resistance & hipot test. If serviceable,

proceed to Step 120. Stamp condition tag. ____ ___

030 Overhaul and repair (clean and inspect)

040 - Inner Gimbal end play B

050 OtrGimbal end play -B

060 Final inside visual. Certify that this item B

does not contain any foreign objects such asas tools or unattached parts.I070 Electrical test

080 Seal, leak test, purge and fill

090 Install into chasis, perform resistance and
hipot check. Paint gyro.

rawGIILCmILMANPGC ?4G

__ _ __ _ __ _ _ __ _ __ _ _ __ _ __ _4



WORK CONTROL DOCUMENT (CONTO) i. oATEdL/ F PCE zOF AGEs
L M it. 20.UPACH •owWORK TO It ACCOMUSNV, MECHANI .*P" .*.

100 RWT DATE _ __-
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 MAOI 66-40. Attach condition tag.

I I
-_____ 1 .



WORK CO)NTROjL DOCUMENT 720-- PAU1O :L @P n

Jo 0JoUoRENUMGER gOUUCMOX ScIEoCCO/ L OAUSCO L O.AIE COW

74148 1K JrIM "0" MNP3

Ia. moOE-oisma-sain IL Del SON UN 12. OPTION&

6615 -00-398-0717

M3 SUIAL NUM0t S4 NOUN

Gyro Motor (N-1)

OI3A1M "0.,O WU TO It ACCOMPLISHED UtHN -

3a Disassemble, clean and inspect

3b Install bearings and set preload

3c Dynamic balance rotor

3* Install rotor into housingj

3e Inside visual. Certify that this item doesB
rnot contain any foreign objects such as
tools or unattached comoorients;I 3f Perform bearing run-in

3q Seal, leak check and evacuate motor
assembly.

3h Final motor run-in

31 Paint motor assembly

3 J Final visual and functional test B

AFLC 959, w 9M.w 1R-ALC/MkNSAA "OVERPRINT"



1. DATE
*WORK CONTROL DOCUMEW 18V01Ia a

2 JO B 1800 IW E R &. UM ITS 1 1 0 1 0 G
7414UA1'")IGI 1~

PT MU MM L M33 a M1o3 1D4, .MU08

158i0-1 5N6-2-3r3 &4

13L AW-6110-80 IL 513 M f 12. OPTICIS

6615-00-527-9281

it__ IL N-I Directional Gyro 84 At

Receive (Check data on WCD & AFTO 3A JL 1989
01 Clean Gyro. exter-nal surfaces. l84j0

8 jf
02 Perform resistance, Hipot Test and Pretest-C.

.lJUL 1% ~

Go03 overhaul and repair'(Clean and-Inspect). £

- 04 Inter Gimbal End Play. 18 ,Ji.

* 05 Outer Gimbal End Play 8 tjUL1

Final inside visual. Certify that this ite4~
o 06 does not contain any foreign objects such ~as -

tools or-unattdched pares.

07 le.tcrizai Test 14!'.4
18 J0 1 ___

08 Seal, Leak test, purge and fill 8 JUL198

Install into chasLs, perform resistance and

09 hipot check. Paint Gyro JU 190 _ __

10T X Date a-06, r -

Poition

ZANON

~~,i A UonAT114 amS s prv~fl~J*I___________



WORK CONTROL DOCUMENT (CONT'D) ,"nR pxz2 o. 2 .A=
Is. 1t , 17. TO TO MCOMKIMO _ _ I. .I

~ 'JUL 211 R W~
11 Perform Functional Analy'sis (Final Test) F

CONDITION TAG -L2Q
9

-, - Finil Visual. Check compliance with TO

modification. Complete AFTO Form 349, Decal12 IAW WR-ALCO MAOI 66-40

.1111_o_ _ _ _

• " I



VOWiN ME: 300172
\CPIN; 8IH-GYR/lhlDR-i001-O0A
\DATE OF LAST REVISION: 19-7CT-87

TE: PRECTIOI. GYRO 91
V' fxN. STOCK mNO ERa: w5-00-927-9281
\UU *JPART N RI KEFMOTTI 1810-1
WOERATOR's )WE: DNmm
\EST STATION: DIRECTIONAL STATION #2
\DATE I TIE W TEST: 21-AL-8O 17:48:15.FW
#673 IN TEST NOUNT POSITION I IS SERIAL HUBER 1138 1PA
#GYRO IN TEST NOUNT POSITION 2 IS SERIAL NUMBER 1667 1..2-i

SIIMPORTANT NOTE CONCERNING THE STATIC RESISTANCE TESTS

\8 It a failure of Static Resistance should occurr the operator mas retest the UUT Static
\S Resistance Gnua I .
\$ If an in-tolerance weasurement is obtained in this maner, then the erevious failure is
\S to be ignored.

3*sususu***s-*uuussuusnu utnuu

/ STATIC RESISTANCE
AZIMUTH SYNHRO-RI-R2 J201-tH, 2 OHM 00264.0000 00176,0000 00222.5020 PASS 21-JUL-88 17:49:50
AZIMUTH SYNCHRO-SI-S3 J201-JL 2 OHM 00006,0000 00004.0000 00004.9926 PASS 21-JL-88 17:49:59
AZIMUTH SYNCRO-S1-S2 J201-JK 2 CNN 00006.0000 00004.0000 00005.0286 PASS 21-JUL-88 17:50:09
AZIUTH SYNC1 -2-$3 J201-KL 2 CNN 00006.0000 00004.0000 00005.0697 PASS 21-JUL-88 17:50:19
L- '46 T.O.-RI-R2 J201-FA 2 010 00087.6000 00058.4000 068.8730 PASS 21-JUL-88 17:50:28
L 3 T.O,-SI-S3 J201-ED 2 01M 00151.2000 00100.9000 0012.3500 PASS 21-JUL-88 17:50:37
Sh,. jOI.NOID J201P, 2 OHMq 01150.0000 00850.0000) 0098.2810 PASS 21-JL-88 17:50*46

SPIINIOTOR MINDING 3-A J201-D,A 2 OHIN 00021.8500 00016.1500 00019.3620 PASS 21-JLL-88 17:50:55
SPINNOTOR WINDING D-C J201-1,C 2 010 00021.8500 00016.1500 00019.3334 PASS 21-JUL-88 17:51:06
SPINNOTOR MINDING C-A J201-C,A 2 0111 00021#500 00016.1500 00019.4526 PASS 21-JUL-88 17:51:16
L&LING FXD. FLD. J201-JA 2 CI0I 00314.0000 00230.0000 00267,850 PASS 21-JUL-88 17:51:26
LEEING CTL. FLD. J201-NA 2 0141 00314.0000 00230.0000 00267.9110 PASS 21-,JL-88 17:51:34
/ RA OPERATION

ZERO VOLTAGE PM RATE 2 D/SEC 00001.0000 00000.0000 .66"9-03 PASS 21-JUL-88 17:52:26
/ SIMMOTOR RUNUP TEST
STARTING CURENT- PHASE A 2 MA 00500.0000 00050.0000 00393.4190 PASS 21-AL-88 17:54:27
STARTING CEET- PHASE 1 2 NA 00500.0000 00050.0000 00395.0330 PASS 21-JL-88 17:54:28
STARTING CRNT- PHASE C 2 MA 00500.0000 0005.0000 00392.6170 PASS 21-JUL-98 17:54:29
STARTING QSCI.LATION TEST 2 000.0000 0O00.0000 0000.0000 PASS 21-JIL-89 17:54:30
SPINOTOR SPEE 2 RE 24300.000 23520.0000 24000.0000 PASS 21-'JiL-B 18:10:25
RUNNING CURRAIT- PM A 2 NA 04350.000 000.0000 00219.5330 PASS* 21-JJL-88 18:13:10
RUNNING CI T- PHASE 3 2 MA 00350.0 0000.0000 00222."10 PASS 21-JL- 18:13:11
RUNNING CLNT- PHASE C 2 MA 00350.0000 00050.0000 00221.2610 PASS 21-JUL-8 18:13:12
/ M CM STASILITY TEST
CAR STAIILITY-CLIHI 2 ES .25000(400 000.000 .14000 4 00 PASS 21-JUL-DS 18:29:34
CARD STASILITY-DIVE 2 1B .25000(400 00000.0000 .23000400 PASS 21-JiL-8 18:34:58
/ OliSM FREENKm..

ZINTH V S-OLM 2 VES 0W02.00 0W000.00 .3000E-01 PASS 21-JUL-86 18:36:27
LE INS EMMII-CBLD 2 DES 00002.0000 00000.0000 .220K40 PASS 21-JUL-88 18:36:28

ZTNJTN EMIS-O E 2 DCI 00002.0000 0000,0000 .1900E00 PASS 21-JUL- 18:7:59
'; EMS-3MVE 2 kB 00002.0000 000,.000 00000.00 PASS 21-Jil- 18:30:00

LEWLIN TOIEN RATE TEST
W.LAi T1 TM-E-MUS 2 NIN 0004.1700 00002.5400 00003.18 PAS 21-AL-8I 18:53:23
VELIJIG 0,01 TUIE-SIE 2 N 00004.1700 00002.5400 00003.3941 PASS 21-iL-S 19:01:06

LEWE ~IACT
INS ACOCT am 2 JOLTS .125W004 0 0000 .82266E-01 PASS 21-JU.-M 19:10:30

AZINUTN W LEYMIIS SYNCRO TESTS

L mummmm~m _ III II



AZIIUTH OUTPUT VOLTAGE SI-S2 2 VOLTS 00012.5000 00011.5000 00011.7400 PASS 21-JUL-88 19:15:58
AZIMUTH PlAST. AG SI-S2 2 DES 00172.0000 00168.0000 00169,5000 PASS 21-JUL-88 19:16:07
AZINLH OUTPUT VOLTAGE S1-$3 2 VOLTS 00012.5000 00011.5000 00011,7300 PASS 21-JUL-88 19:16:21
AZA U PHASE ANGLE $1-S3 2 DE6 00172.0000 00168.0000 00169.7000 PASS 21-JUL-88 19:16:29
A7T)ITH OUTPUT VOLTAGE S2-S3 2 VOLTS 00012.5000 00011.5000 00011.7200 PASS 21-JUL-88 19:16:43

' PHASE ANLE S2-S3 2 DEG 00172.0000 00168.0000 00169.6000 PASS 21-JUL-88 19:16:51
L. ,,No OUTPUT VOLTAGE-CLIMB 2 VOLTS 00009.4600 00007.7400 00008.5800 PASS 21-JUL-88 19:17:14
LEYELIN6 PHASE MI6LE-CLIMB 2 DEG 00009.0000 00005.0000 00005.9000 PASS 21-JU.-88 19:17:22
LEVELING OUTPUT VOLTAK-DIVE 2 VOLTS 00009.4600 '00007.7400 0008.7000 PASS 21-JUL-88 19:17:34
LEVELIN6 PHASE AI6LE-DIVE 2 DES 001890000 00185.000 00186.3000 PASS 21-JUL-88 19:17:42
SMOTOR RUNMWI TEST

SPINIIOTOR RtUNDOWN RATE 2 RPM/N 01200,0000 00000.0000 00719.9999 PASS 21-JUL-88 19:18:55
MOTOR RUNDON BANCE 2 VOLTS 00012.4300 00000.0000 .42000E+00 PASS 21-JUL-88 19:35:50
\END



WORK MEASUREMEN Pg ae 5Fb8
COMP.UTATION SHEET Page APScesC 1 5eb8

INSTRVICTIONS: industrial Engineering Division will complete -CR .MCE

"Work Measurement Requirements" and furnish cut sheets to appli- COMPUTED BY

cable using activities for each type of computation sheet as required. ICARL L. MUCHER

WORK MEASUREMENT REQUIREMENT3:

PRODUCTION SUPERVISOR LABOR STANIDARD REVIEW
Observations were made 25 Jan 85 through 8 Feb 85 in accordance with AFLCR 66-4 Work

Sampling Techniques. Overall productivity was 89%.
'7)

CATEGORY BASE HR/OCC PF&D'STD HR/OCC 0CC FACTOR STD HR/EIJD IT9 N

Receive .054 1.07 .058 1.00 .058

Pretest .231 1.07 .248 1.00 .248

0/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

L LB/Up Otr Gizn/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 .7631

*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 MIH

This total'is manually computed and may vary slightly from E046 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

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 DATEN ENE APPROVALS DATE

meOUalI Al. 6NOTINEER WOKCNrfORE0MAN

PR C N/A eAT et/ F ef/

09SC N/A j
IAPLC ;pOAMt77 REPLACE$ AMC FOPIS774. SEP 40, WMICH MAY Of USED. AFLC-WPAFS-APIR 73 2133



SHOP FLOW DAY COMPUTATION FOR PRODUCTION NO: 74148A

AFLCR 66-4 Shop Flow Day Formula was used to establish this flow
day standard as follows: Flow Days - A [(B 1 C + D + El 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.

-- 7 DESCRIPTION DAYS'

B - Labor Standard of 2p.93 Hrs C - 7.58 Daily Labor Hrs

Value "C" is calculated as follows: B I C

MANPG C .24 +.25 + .26 + .29 Indirect Average = _ _ Hours

F MANPG C Labor Efficiency = 96 % 3.82

C = 8 Hours Minus Indirect Average Times Labor Efficiency

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

naintain uninterrupted flow of items.

TOTAL 7.80

E Unique Delays

a. Machine processing 8.12 Day(s)

b. Machine processing delays .50 Day(s),

c. Routing to support phops. Day(s)

d. *)thers (See Reverse Side) Day(s)

TOTAL 8.62

. Total flow days this shop (1 + 2 + 3) 20.24

Work Shift Adjustment (Item 4 z number of shifts) 7 2 shift/day 10.12

, i.v? of2 flow days for ll shops (Item 5 x 1.45) X 10.12 14.67

inal result to be rounded up to next whole day.) 15

CM T i U CH .. I 1

COMPUTED BY: CARL HUCHER DATE: 14 Feb 85



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

UNIQUE DEAI.YS TIME PACE PARA

A. Machine Processing

1. Test Motor .20 hrs 2-19 2-32b

12 Min.

2. Run-in Motor 6 days 2-29 2-47bc

48 hrs.
48 hrs -4 8 hrs/Day =6 Days

3. Leak Test .25 hrs 2-44 2-58b

15 Minutes = .25 hrs

4. Random Wander Drift Test .50 hrs 3-29 3-64

Warm/Up Gyro 15 Bin.
2 ea. Warm/Up Required
15 Min X 2 ea. Warm/Up = 30 Bin

Drift Test 2 days 3-29 3-64

16 hrs.
16 hrs -8 hrs/Day =2 Days

Machine Delay 4 hrs 3-29 3-6

4 h -rs
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SOKCONTROL DOCUMENT - 8119 pPM 1. OF 2PW
iQUANT1UBE 4. FIOODiC1 1ON SECTION/1CC S. DATE ZCED 6. DATE COMP

JE~j~~UBE 1"O"MNPGCI
PART NUMBER L. TECH DATA 9. ITE SEIA N'UBE

15150-1 5N6-3-2-3; 5N6-3-2-4; 5N6-3-2-3-1
to. MODEL-DISIGN-SEU1IES ii. STOCK NUMBER - ,1.OFTIOIIAL

13. SERIAL flume" 4 ON.-

.... SliVingControl (N-i)________
IS. . 1 IL. It11 2L.

DISPATCH PO/rWORK TO It ACCOMPLISHED MECHANIC .PSTATION NO.

010 -- Receive (Check data on WCD and AFTO Form 349.
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 *-.

0200 proceed to Step 100. Stamp condition tag.
MNPG B

030 Unseal

040 Gyro repair -B

- 050 - Build-up test -- B

060 Calibrate .. . . .. -- B-

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.

FIM.SINAIL911MTIN XL COOROINATIONINITIATINC IICC SIGNATURE/DATE 23. 0NCUWW LIN

PIPUTAM PIImeIO C L MNIPGC 8 MAQNG

L MANERG 'MANSAA

AFLC 10Ora 959Of PEVoimiwo W%& @aWIS



WORK CON4TROL DOCUMENT (CONMo FAC OFATEI

OIIPI~t .~.-PWO WORK TO BE ACCOMPL13HED MECHMAIC 0

090 Perform functional analysis. Stamp B.
0200 condition tag.
MNPGB

100 Final prep (final visual,' complete AFLC Form
959, check for 10 MOD compliance. Complete ~ _

AFTO 349 & install WR-ALC decal IAW MAO! ..

66 40. Attaezt eenditi 1 tag.- -



WORK CONTROL DOCUMENT 639PACE 05. VM(3f2. JOS OaO(R NUMBIR. CUARTI?! P'0~lN IECTIO,111 S.O4 ~5 . h(C

74___149AI 4 "0" ?12;PC ,_____
i. -FAST MUMS2LTC DA. 11hUA. MW uwsL

41 Slria sm-3-2-io SN6-3-2-4 ___________

6615-00-342-3871

________N- SUAVE M~lOR____

2.3.17.ISit

-4a ROUTE FOR BULL BLASTING (AS REQUIRED)

4b DISASSEM"BLE

4c CENADINSPECT PARTS

- 4e SEAL, FILL, LEAK CHECK

4f FINAL M~OTOR BA-A.NCE

* 4 g PERFORM BEARING RUN-INj

4h }PAINT

4i FINAL TEST AND FINAL VISUAL *B

AFLC .',959. mmo' w Ie o Wt-AlCr/mANSA "OVERPRINT"



-- " "R~ NU.....WORK CONTROL DOCUMENT 633191 W 1PAM
2.JBOOI UBR3. OJ*ATOTV 4. P _nDOUCI UCTON/UCC S. DATE SENID ,

74149A i "0" MNPGC/MNPGB .

7. PANT iNIMBE S. 1T1 DATA t. B1e umft Mnime

151501 73-2-3; 5N63-2-41 5N6-3-2-3-1so.MODEL- DESIGN-suit IL STMx NUA-.A IL ,..n .....
NOTE: Use QQ-S-571 type SN6oWRP solder.

6615-00-.570-4966 Observe all notes, cautions, and warnings

13. But& NMN.U throughout T.O. MDC data, required IAW

- SLAVING CONTROL (N-i) 
-AOI 66-22.

IS. IL 17. I. i. 2.
0IPAUN P0/OP W TO BE ACCOifNED MECHAC
STATION NO. _____________U________________"_-_,"___

S1 .......Receive (Check data on WCD-and AFTO Form 349.) r i
1010 Clean External Surfaces. PA "

'AUG 1 Z19-3

2 ~An .1z .
1010 PRETEST Essential. Repair "_,_... ..

Overhaul 604

3 6A
1020 UNSEAL 'AUG

4
1030 GYRO REPAIR ABG 1 .. T"" B

- IRw1
5 AUG 1 . I B
1035 BUILD-Up TEST B

6 p5
! o 1045 CALIBRATE AUG C L a B

7 Final Inside Visual. Certify. that this item
1030 does not contain any fjoreign objects such as

tools or unattached components. A ' "i B

8I

1060 SEAL, FILL, LEAK CHECK Vd
A.|

9
i070 FINAL FUNCTIONAL ANALYSIS. STAMP CONDITION TAG. . B

2Z AUG 1988
io Final Prep. (Final Visdal, complete AFLC Form

1080 959, check for T.O. MOD compliance. Complete

4 FTO 349 and install WR-ALC decal.r t log

AFLC .'*, 959 wnAxLClA0S0 "OVIOv"

A ...... - - . -.-- , . "



\PROGRANMNAME: 300328-
ICPIN: .8IH-GYR4'1/SCONT-U001-OOA 2 2 AUG 1988
\DATE OF LAST REVISION: 26-MAR-86
\UUT TYPE: SUITCHING RATE GYRO Ml ,
\IAJT NATIONAL STOCK NUMER: 6615-00-570-4966

* \UUT MFPART NUMBER: KEARFOrT 15130-1
\OPERATOR'S MNE: WILSON
\TEST STATION: RATE STATION 1 2
\DATE I TIME OF TEST: 22-AUG-88 12:53:09
# GYRO IN TESTMOUNT POSITION ,
# SRAL NME4uR .E •
/ SPINNOTOR RUNUP
NoRMALLY OPEN TURN INDICATOR 1 Ohms .10000E+33 00300.0000 .10000E+33 PASS 22-AUG-88 12:54:00
RUNNING CURRENT PHASE-A 1 5A 00150.0000 00000,0000 00093.7270 PASS 22-AUG-88 12:57:28
RUNNING CURRENT PHASE-B 1 MA 00150.0000 00000.0000 00100.3030 PASS 22-Mt3-88 12:b7:2 
RUNNING CURN PHASE-C I mA 00150,0000 00000,0000 00100.7400 PASS 22-AUG-88 12:57:30 -

/ SWITCHING AND UNSVITCHING TIME
SUITCHING TIME 1.5 P/S CU 1 Sec 00045.0000 00001.0000 00005.0833 PASS 22-AU(-88 12:59:59
UNSVITCHING TINE 1.5 D/S CW 1 Sec 00008.0000 00004,0000 00006.2833 PASS 22-AUG-88 13:01:19
SWITCHING TIME 1.5 D/S CCI 1 Sec 00045.0000 00001.0000 00007.1666 PtSS 22-AUG-88 13:02:40
UNSVITCHING TIME 1.5 D/S CC I Sec 00008,0000 00004,0000 00004.7166 PASS 22-AUG-88 13:03:5?
SWITCHING TIME 0.75 D/S CM 1 Sec 00045.0000 00001.0000 00010.3833 PASS 22-AUG-88 13:05026
UINSIITCHING TIME 0.75 8/S CW 1 Sec 00006,0000 00002,0000 00004,08-33 PASS 22-AUG-8 13:06:44
SWITCHING TIME 0.75 D/S CCUI I Sec 00045.0000 00001.0000 00014.3499 PASS 22-AUG-88 13:08:13
UNSWITCHING TIME 0.75 D/S CCU I Sec 00006,0000 00002,0000 00003.9999 PASS 22-AUG-88 13:09:31
/ YAW OSCILLATION
TURN INDICATOR 2.5 DES 0.5 HZ I Ohms .10000EI33 00300.0000 .10000E+33 PASS 22-AUG-88 13:16:16
TURN INDICATOR 4 DEG 0.5 HZ I Ohms .1000E33 00300.0000 .10000E+33 PASS 22-AUG-88 132:0:39
/ STEADY STATE RATE AND YAW OSCILLATION
TURN INDICATOR CLOSED CU 1 Ohms 00300.0000 00000.0000 00001.9940 PASS 22-A[1-88 13:27:26
TURN INDICATOR OPEN CU I Ohms ,10000E+33 00300.0000 .10000E+33 PASS 22-AUG-88 13:28:14
TURN INDICATOR CLOSED CC 1 Ohms 00300.0000 00000.0000 00002.0580 PASS 22-AUG-88 13:31:29
TURN INDICATOR OPEN CCU I Ohms .10000E+33 00300,0000 .10000E+33 PASS 22-AUG-88 13:32:19 (
/ RELAY CURRNT9 DROPOUT VOLTAGE. AND PICKUP VUO.TAGE
RELAY CURRENT CM 1 mAs 00043.0000 000,8.0000 00038,8220 PASS 22-AUG-88 13:34:12
RELAY CLOSED 15.0 V CU I Ohms 00300.0000 00000.0000 00002.8880 PASS 22-AUG-88 13:34:25
RELAY DROPOUT 0.5 V CI I Ohms .10000E133 00300.0000 .1OOOOE+33 PASS 22-AUG-88 13:34:39
RELAY PICKUP 21.0 V CW I Ohms 00300.0000 00000.0000 00003.0860 PASS 22-AUG-88 13:34:52
RELAY CURRENT CCU I sAws 00043,0000 00028,0000 00038.63,-0 PASS 22-AUG-88 13:36:34
RELAY CLOSED 15.0 V CCI I Ohms 00300.0000 00000.0000 00002.2130 PASS 22-AUG-88 13:36:48
RELAY DROPOUT 0.5 V CCU I Olms .10000E+33 00300,0000 .10000E#33 PASS 22-AUG-88 13:37:01
RELAY PICKUP 21.0 V CCU I Ohas 00300.0000 00000.0000 00001.8450 PASS 22-AUG-88 13:37:14
/ MOTOR RUNDOWN
SPINITOR RUNDOWN RATE 1 RPMN 12000.0000 00000.000 05342.5671 PASS 22-AUG-88 13:39:48
\END

LL
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-wOR K MEASUREMENT STANDARD DATA G AT £
COMPUTATION $11 T P~d* /. * ,-,$e

iN~f KlJCTIUNS. lnjusria iniinerint Division will completeV
-%bulk maluge nien( kefquiraiments" and furnish cut sheets to Appli- TdONPuTg'v " 3
c.b.d~c uzirsK activaiie fur .adh type ut comuputiuA sham as required. j / ,2 A .

Lofltnoocir 0 am-879 -a $TOCg muld"til *aSANA STTI

7<'/'~A590 I 570 '4 N/A MP
QUANIJA TITY has oonI P14cza TJIGS PSi PI5Zi

A ! S1,4 Ve N/A N/A N/A '1 N/A' I
w.^ i ASUK&M90T MILQulP19atfv.

LUUkWINArIUN Of LABOJR STANOARO WITH PRODUCTION SUPERVISOR

ub .u,v~iuos were mawde /413171 PO through ol6 0f, acgrdaric W1t
AMLCK Lbb-4 Wor-k Samipliiiy Techniques. Overall productiVlty....j..,..

CATEGORY STANDARD HOURS 0CC FACTOR

Z '71

TOTAL

i his total is mawnually computed and may vary slightly frwn E046 output.'

III jccorddnce with K'LCR 6;-4. para 3-10. coordinating agencies are allowed 10
wurking days.frumi date of this form to express in writing reasons for nonC09rdlflatlon
('ntufticlent time~ allowed" is not to be considered). If. after this time. no reply
hd,- bLeen ret-elved trim the cuordliiwting agency, the standard will be conidered
cuurdiu'iated anid acceptable.

APIP40VALS ' ATS APNOVAt'.OAT

N/A N/A f& i;
S..G(** *aCC,*i



SHOP FLOW DAY COMPUTATION FOR PRODUCTION NO:

AFLCR 66-4 Shop Flow Day Formula was used to establish this flow
day standard as follows: Flow Days - A [(B - C; + D 4 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 Delayn. Repair is being accomplished
as a responsible shop.

E_ DESCR.PTION T

Labor Standard of o Hr C - Daily Labor Hrs

Value "C" is calculated as follows:

MANPG C. .24 +.25 + .26 + .29 Indirect Average = _ Hours

MANPG Labor Efficiency -7.
C 8 Hours Minus Indirect Average Times Labor Efficiency

i R outine Delays

a. Awaiting Maintenance (AWM) - 3.3 days

b. One days supply at station awai:ing umeintenan(,e - 4 days

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

maintain uninterrupted flow of items.

TOTAL

E - Unique Delays

a. Machine processing Day(s)

b. Machine processing delays _ -_ Day(s)

cr Pouting to support shops Day(s)

d. Ochers (See Reverse Side) - D Day(s)

*( I do~ T(OTAL
I DA ,U~~C v =es A 7-CrAL (L

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

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

Sm of flow days for all shops (Item 5 x L.45)

(Final result to be rounded up to next whole day.)( COMPUTED BY: ,6 A't/.,_DATE: /i oarY
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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.



5.2 MODEL INPUT FILES
The model input files for RCC MANPGC were previously submitted under memonumber NKE-E016-760 3 , dated July 6, 1989.



MINUTES OF

MODEL VALIDATION MEETING

June 19 thru June 23, 1989

VR-ALC/MDMSC

6-29-89



VR-ALC MODEL VALIDATION
MEETING HINUTM

19 June 89t

Jim Gillis started the meeting by introducing
team members:

. Jim Gillis
* Gerald Peavy
* Doug Keene
* Lott Singletary

AFLC Representat lve:

. Trixie Brown

HDHSC Representatives:

* Bob Dashyam
B Dill Rich

* Roger VanderVoord
• Scott Vroman

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

" Reviewed model output for RCC HANPSA.
Evaluated throughput, historical flow hours vs.
simulated flow hours, expected hours vs.
standard hours.

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

N_9.jDAs F-15 Speed Brake

Historical flow hours 933.5 vs. 466.70 of
simulated flow hours.

Assumptions

Method of induction may be a problem.
History does reflect 500 hours to com-
plete first operation which Is Inspec-
tion.

Historical backshop hours were greater

then simulated hours. We decided to
Input backabop hours back Into the model.

6-29-69
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lHodel Validation Meeting Minutes
Page Two

£CN OLgO0 F-15 Speed Brake (continued)

• Action itemst

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

EL_.2L23S& C-141 Aileron

* Simulated throughput 13.2S difference. The
difference was due to sporadic induction
method.

PC 51334A: C-141 Leading Edge Horizontal
StabIlizer

" Bill to review expected hours.

" Increase backshop hours by 180 hours based
on historical report.

] s C-141 Access Door

" Bill to review expected hours.

" Increase backshop hours based on historical
report.

PCNjjfl:s C-141 Leading Edge Wing

Bill to verify expected hours.

P HtS14H1 a C-141 Petal Door

, Dill to review the subassembly process
hours.

" History had one sample of 698 days -
ad3usted for this odd occurence and made
hours from 2288 to 1334.

This completes the evaluation of model output
for RCC HAUPSA. At the end of this evalua-
tion, Bob summarlzed the action items and
assumptions. Jim commented that the model

6-29-69
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Model Validation leeting Minutes
Page Three

seems to be doing what It Is suppose to and
asked HD.SC team to complete the action item
and re-run the output. Jim also stated that
either expected or standard hours can be used
in establishing b4uellne of model based on Es
judgment. AFLC's representative. Trixie Brown,
disagreed with Jims comment. Validation team
decided that during evaluation of difference
between historical vs. simulation, 101 should
be used only as a guideline not as a measure-
ment.

Evaluation of RCC HANPOC:

. Evaluated the model output for the following
PCNI: 06121A. 74061A, 74063A, 74146A. 74146A
and 74149A,

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

" Expected vs. standard hours were within
acceptable range.

• Throughput was good.

Flow hours showed lot of difference between
simulation and histcry. Review of histori-
cal report revealed that an unique pattern
of process is being followed In Gyro Shop.
Gyros after inspection were stored/held for
long period of time before the start of
repair operation.

" Discussed about this problem. Doug and Jim
wanted to have some methodology to show the
unique holding process.

20 June 69:

Bruce Kirk of HDN&C joined us to facilitate our
brainstorming effort.

. Conducted brainstorming effort at Wild1ng 169.
Moring session for Sheet etal RCC's MAMMA.
HAMMS. NMAMPC, and HAMMSD and afternoon for
Oyro ncc'o KMIPGA. HMAI. and HAMMC.

6-29-09
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Model Validation meeting Minutes
Page rour

* Due to the nature of process and similarity we
decided to have one bralnstormlng 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 vent out very good with a lot
of participation. Developed flsh bone -
details of flsh bone and brainstorming activi-
ties are covered in minutes of model valida-
tion/bralnstorming.

21 June 89:

" Evaluated the model output for all the RCCs
KANPSA, ANPSB, KANPSC, MANPSD. MANPGA, MANPGB,
and MANPGC.

" Redlined the backshop 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 model and about future task orders.

" Jim Gillis vill be on vacation for the rest of
the reek.

22 June 89s

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

6-29-09
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MAMPSA

21900A: F-15 Speed Brake

* Expected vs. standard hours is acceptable.

* Historical vs. simulated flow hours - still
have a problem. History shows operation 10
takes about 500 hours to complete. This Is
due to induction and priority problem.'
Operation 40 shows 68 hours to complete
(waiting for engineer) whereas model shows 1
hour* One hours represents process hour
whereas 68 hours Includes waiting time also.

05502A: C-141 Aileron

This a PDM item. No historical data avail-
able. Evaluated the output and verified
with mechanics and planners to validate the
model output.

051334t& C-141 Leading Edge Horizontal
Stabilizer

" Standard vs. expected hours is within
acceptable range.

" Bachshop hours were off. Redllned the
output.

5144A2s C-141 Petal Door

Model output does seem to represent as-is
condition.

51352A: C-141 Access Door

Redlined backshop hours to represent histor-
ical data.

09123A# r-Is Radoe

1xpected vs. standard hours is within
acceptable range.

6-29



WR-ALC
Mo4el Validation Meeting Minutes
Page six

* Simulated flow hours are almost double the
historical. Review showed us operation 190
takes about 550 hours to complete.

" Operation 190 is repair operation performed
by one mechanic for about 50 hours. model
shows the manpower availability as a
problem.

* Doug pointed out that the model exaqgerates
the problem.

41059A: C-130 Radome Assembly

" Model output does seem to represent the
as-is condition.

" weeded to verify the historical data of 500
hours for operation 10.

51420As C-141 Wlng Leading Edge

Evaluated the output and redlined backshop
hour.

4020W s C-130 Radome

Ouput does seem to represent the as-is
condition except the historical hours for
Operation 30.

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

Bob to cherc the historical Input data at
St. Louis,  if avallabe and respond to
WR-AW e

.03172As F-ISA Canopy

" Evaluated model output. History shows that
it takes approximately 1180 hours to
complete Operation 10.

" Operation 10 Is to Inspect and determine
What parts are required to perform the
repair. It does wait for a long time In
getting tbose required parts.

6-29-9
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VR-ALC
model Validation meeting Minutes
Page seven

UNPSB

* This Is a manufacturing RCC.

" No historical data for analysis. Reviewed only
the throughput.

" model output was validated based on it's
performance on the other 6 RCC8.

. Evaluated the re-run of model Out for RCCs
MANPGA, KANPGB and HANPGC.

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

• Output for PCNS 74010A. 74074A. 74163A, 74126A,
74051A, 20012A, 06121A. 74061A. 74063A, 74146A,
74148A. and 74149A from all the three RCCs were
individually evaluated.

" Flow hours, process hours and throughput were
within acceptable range. Model does represent
the as-is condition.

. Doug and Lott questioned the validity of
historical data for PC9s 74074A and 20012A.
Vanted to verify with manufacturing personnel.

23 June 09t

" Doug and Lott verified and confirmed the flow

hour information.

SReviewed the re-runs of model output.

Bob compiled the meeting of minutes and
reviwed with team members.

6-29-0
4*
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WR-ALC/AFLC/MDMSC validation team agrees that
the model seems to represent the approximation
of as-Is condition of RCCs MANPSA, MANPSB,
MANPSC MANPSD, MANPGA, MANPGB and MANPGC;
therefore, the model can be used as a baseline
for experimentation.

Doug Keene, WR-ALC/4ANEE

Lott Singletary, WR-ALC/MANEE

Jim Gillis, WR-ALC/MAWF

Gerald Peavy, WR-ALC/MAWF

n. AIFLC/MAQF

Scott roan. MlftC

9ill Rich, MDMC

VanerVor.

6-29-09 / Rov-i33/f,



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-EO16-7603, 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.



MINUTES OF

BRAINSTORMINHG SESSIONS

June 20, 1989

VR-ALC/MDMSC



MINUTES OF BRAINSTORMING
SESSION FOR THREE GYRO RCC0

- June 20, 1989 Afternoon Session -

Doug Keene Introduced Bruce Kirk to the members of the afternoon

session. The following were in attendances

Bashyam, Bob MDMSC

Boyt, James WR-ALC/MAQNG

Driver, Claude WR-ALC/MANERG

Floyd, Donald WR-ALC/MANPGB

Harrelson* Dan VR-ALC/MANPGA

Hulett, Earmon wR-ALC/MANSAA

Keene, Doug VR-ALC/MANEE

Kirk, Bruce MDMSC

Moriarty. Brenda wR-ALC/MANERA

Pate, William WR-ALC/MANPGA

Sessions, David VR-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
suggest ions:

1. Space - Building 158.

2. Turn over of skilled people.

- Grade structure vs. S

- Not being replaced

3. Projected workload - 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 Brainstorming Session
June 20, 1969 Afternoon Session
Page Two

6. Equipment maintenance and calibration - availability of

part s/manpower.

7. Induction system problem on assest availability.

8. ATE availability (saturates at 2 shifts).

9. Equipment modernization to Improve throughput on rate
gyros.

10. Parts availability - need local storage.

11. Quality of parts -

- Bearlngs (rusty)

- Poor part packaging

12. Present prioritizing does not warrant overtime.

13. Poor planning - ncrItlcal" end items budget. Receive
sufficient people and overtimel everything else falls
behind!

14. Space and equipment limitations result in 2nd shift for

critical Items.

IS. Ml-specification parts some variability of quality.

16. Environmental restrictions on chemical cleaning.

17. Power

A. Regulated

3. Sudden loss (averages 2 times a month)

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

DEVELOPED FISHDOUE (CAUSE AND EFFECT) DIAGRAM.

VMS AS-IS SIMULATION MODEL VAS LOADED AT VR-AC's VAX
SYSTEM AND THE UDOS PROGRM RAN SUCCESSFULLY ON
6-23-89.

THESE MINUTES WER COWPILED BY BASHYAM.I
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RCC: MAN/k SUMMARY OF RE-EVALUATION

• Reformatted the results of L9 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.
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VaOL01IU iim 22Mi -

M - gYo SHOt) Bashyan
Roger 'nderVoord

Pomsble FOCUS StudY List

RCC VR/MANPGB and AGHC/XAVPG9 Automatic
Teat Equipment vs. PrOduct Optimization

2. RCC VR/KANPG; and AGMC/MAUPGB Increase of
Automatic Test Equipment Up Time

3. Coablne Gyro Rowr Repair to Common Line
with Balanced Station Time

4. Develop Program to Attack T. E. Obsc!escence
rsench Sets3

S. Fill Procedure tor 74074A to Replacd Present
Stat ion

6. Automate Depaint. Unseal, Reseal Prdcess

7. Improve Rearing Procurement/Handlind Procedure

8. Laser Wheel Balancing (Delay/Monito AGMC)

9. Compare-A.T.E. to Manual (Delay for Results
From 1),

',,tw ValDi IS W' WOtjd e~1: v:%l 68. 61 kuw



- ei I li l I .I *0gll

mmOlO - =0SH~p 3Ob Dashyan
Roger VanderVoord

•possible Ouick FIx List

I* 1 Improve Bearing Handling All

2. Hotorize Dividing Heads All

3. Fixturize Induction Heater MANPOB

4. Remove Clean Ro:om Garb HANPGA

S. Improve Random b])it Decisions MANPGC

6. Rearrange 74051A Repair Area M NANGD

7. Relocate Mass. Spectrometer KAWPGB

8. Vent Mass. Spectrometer Vacuum Pumps MANPOA

9. Re-evaluate Diagrostic Checks All

10. Rebonding Disply Tapes HANPGB

11. Removal of 06121A Case MANPGC

12. Reclaim 74126A Spin Bearing HANPGA

13. Improve 74126A Fixture at OP 100 HAINPGA

14. Reduce Test Time 74010A HANPGA

'3'9 " T CO C? Ie .i i



Foliowino are the Potential Imorovements for Q~uick Fix.



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

10.31.1 DescrItion of Current Oerations

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 DeacrltIon of Current Proces Problems

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

10.31.3 Descrintlon of New ProeMs

MDMSC recommends tote tray inserts that locate the I.D. bore
of the bearings in a manner to prevent contact of adjacent
bearings and control vertical stacking. Further action is
required in development of personnel training to Instill Impor-
tance of bearing handling during unit teardown. The use of the
tote boxes should be contlnulous through bearing refurbishment
and storage, only being discontinued when bearing is defined as
scrap.

10.31.4 Rationale Leadlna to Change

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

Rellability/Maintainablilty Characteristics: Should Improve
KTBF by 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 rEstlated Cost SaVlnas

Actual line observations and Interviews with RCC personnel
suggest a yield Improvement in refurbished bearings In excess of
20%. The Improvement will give double fold savings by yielding
more product per refurbishment cycle and reducing Induction
costs of additional new bearings.

Approximately 12.000 units are repaired In MANPG yearly.
Assuming 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 if half are replaced. 24,000 are committed to refurbish-
ment. The excepted 20% Improvement would amount to 4,800
bearings reclaimed over present methods. Using $2.75 as an
average cost per ABEC 5 ball bearing, *13,200/year savings Is
available. No additional labor is added because the refurbish-
ment attempt is completed regardless.

10.31.6 Implementation 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 critlcal bearings Improves from the high bearing reclamation
yield.

The development of the Inserts should require approximately
20 labor hours and would require approximately 200 tote box
Inserts at less than $5.00 each.

The Implementation could be accomplished In three months.

LI



10.32 QUICK FIX OPPORTUNITY TO HMOTORIZE DIVIDING HEAD STANDSV. (HMuPO)

1032.1 DeMcrlotlon of current Omeratlons

The manual test stands for directional and vertical dis-
placement gyros are positioned and/or turned through cranking of
hand wheels or hand wheel extenders.

10.32.2 Deacription of Current Process Problems

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

10.32.3 Description of New Procesm

KDMSC recommends the dividing heads of the manual test
stands be motorized in both axis. The motor drives should be
frictional to eliminate the need for expensive clutching systems
and should allow for final positioning by the operator to
eliminate encoders and servo systems. The drives should allow
for a smooth constant rate but need not be of great accuracy.

10.32.4 Rationale LeadIna to Chanae

Directional 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 Improvements: 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.

Rellabllity/Kaintainabllity Characteristics: Improvements
possible due to closer adherence to T.O.'s.

Human Factors Design Criteria: Less laborous than hand
cranking thereby reducing operator fatigue. Improvement In
operator concentration.

10.32.5 Zatimtei Cot Savinam

The benefit to be gained in test station capacity and
veraitility. By removal of the test stand avoidance, adherence
to the T.0.s will improve. Some cost savings are to be
realized by reducing operator fatigue but would be difficult to
quantify. Throughput should improve by reducing queuing time
for the preferred test set.



10.32.6 Implementation Cost/Schedule

A single design Would be necessary for all test stands. It
Would require approximately 75 hours to accomplish. The design
could be incorporated into the test stands on a progressive
basis to control cost occurrence. It should be incorporated for
directional gyros first and then onto the vertical test stands.
The actual cost of hardware Implementation estimates should be
made 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 FIz OPPORTUNITY TO FIXTURIZE THE INDUCTION
HACHINE ("ANP)

10.33.1 DemcrlDtion of Current goerations

To hold unit or subassembly in some hand clamping devise.
activating the Induction beater to heat the assembly until the
solder flows. Strike the assembly on a part of the machine to
Impart enough energy to the assembly to force it apart.

10.33.2 Descriotlon of Current Proces Problems

The units or subassemblies 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 Description of New Process

HDKSC recommends that a list of all operations of
disasaembly performed on the Induction machine be accomplished.
A fixture designed with clamping devises for the list of
units/subassemblies 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/subassemblies.
Staging will be Incorporated to assure heating of the separable
joint with minimal heating of the rest of the assembly.

10.33.4 Rationale Leading to Chanae

Many observations of the induction machine operations were
made. Much of the .product from each of the three RCC's passes
across it for disassembly operations. Forces great enough to
distort parts and heating great enough to produce flaming
Insulation and cherry red metallic parts were seen in these
observations. The suggested fixturizatlon Is used successfully
In private industry.

Safety Improvements: Reduce or eliminate danger of Injury
from burns due to falling parts, burning Insulation and solder
splashes.

Environmental Hazards/Improvements Elimination of fumes
from burning insulation, solder fluxes and other combustible
materials.

Reliability/naintalnebillty Characterlstics: HTBF and HTBR
should Improve by eliminating structural changes in critical
parts due to controlled temperature and reduced shock forces.
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10.33.5 Etimated Coat B&vlmz

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 Is not recorded or Identified. All units
are experiencing unnecessary damage.

Large savings will be realized In greatly reducing unit/
MbaSemble clean-ups, rewiring and part replacement costs.
Fixtured disassembly should reduce disassembly damage. half
clean-up time and eliminate rewiring due to heat damage.
Intangible benefits will be gained through reducing structural
change of metallc parts due to reduced beatlng. Tangible
savings should also be obtained from Increased MTBF though not
quantifiable.

10.33.6 Implementation Cost/Schedule

Preparing a product list and accomplishing a fixture design
will require approximately 100 hours with fixture build
requiring a like amount. Implementation could be accomplished
within two months of turn-on. No adverse schedule Impact will
be seen. The fixturizatlon Is add on causing little or no
machine time Interruption.



10.34 QUICK FIX OPPORTUNTY TO REOVAL OF CLEAN ROOM GARB
(IfAIIPA)

10.34.1 Deseintion of Current Operations

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

10.3492 Dmlcrintlon of Current Process Problems

The requirement Is Inconsistent with other controls In the
area and with like product In other areas. It is not considered
necessary for like product by much of private Industry today.
The garb Is doing little If anything to improve product cleanll-
ness.

10.34.3 Description of New Process

Remove the requirements for the full suits, hoods and
booties. Replace the air locks and dressing rooms with tack
mats at lab entrances. Reprocess critical operations to laminar
flow booths. 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 HANPGB and MANPGC. The use of coat smocks
night be encouraged to continue imortance of cleanliness.

10.34.4 Rationale Leadlna to Chanae

Observations of lab conditions* actual Interviews with lab
personnel, general knowledge of lab requirements through
participation in the contamination control working group of the
Inertial Guidance Community.

The present laminar flow booths are being badly misuaemd.
All are full of parts, tools, personal Items. The filter areas
are posted with schedules, tech. Items. etc. All these itIms
cause air flow restrictions and greatly reduce flow bench effec-
t iveness.

Human Factors Design Criteria: Less restrictive of

personnel movement, improved coverage by support functions.

10.34.5 2stimate Cost Savings

Labor savings will be realized from removal of all suit and
unsult up time. This Is estimated to be greater than .8 hour
per employee per day. Also savings can be realized In ellml-
noted laundry costs of suits, hoods and booties. Additional



cost savings viii be realized from elimination of replacement
costs* Product Improvements viii be accomplished by a dis-
ciplined cleaning schedule that Is not limited to dust countImprovement. An Intangible savings should be realized through

improved product support by removing the reluctance of support
personnel to enter the, lab areas. Areas presently used for
sultinq up also become avallabe but building construction may
limit it's Usability.

10.34.6 lJmlMntAtion Cof/fbahedule

Some front end costs may be experienced by HANPG
administration to develop laminar flow booth disciplines and
cleaning schedules but these should be minimal and no adverse
Impact Is expected on schedule.

The implementation schedule will be dependent on review of
T.O. requirements and possible reluctance of change. AGHC and
private Industry practices and success rates should encourage
acceptance.

I



10.35 QUICK 'IZ OPPORTUNITY TO IMPROVE RANDOM DRIFT DECISIONS

10.35.1 DesorIption of Current Onerations

After sealing, units are placed on scorsby tables and con-
nected to the test panel. The unit's heading error value is
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 by 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 to 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 to be controlled well enough to assure
consistent product.

10.35.3 Description of New Process

Incorportate a decision devise Into the panel to plot
trending and automatically discontlue test at time of failure.
Add a vented solder station and fill 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 Rationale LeadIng to Change

Discussions with the test personnel and review of available
test *ate lead to the opinion that the control does not assure
consistent product. It also lead to the conclusion product flow
could be Improved If adjustments could be made at the test site.

The approach generally taken by private industry in this
type of testing Is 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-
ductive work. The approach iaporves throughput and reduces flow
time.
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10.35.5 Estimted 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 time.
Consistent reject ion/acceptance decisions.

10.35.6 Imple entatlon Cost/Schedule

Costs to be Incurred would be the addition of a go/no-go
devise on the present panel plus Installation 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.
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10.36 QUICK FIX OPPORTUNITY TO REARRANGE CN 74051A TEST/
REPAIR AREA (MANPGB)

10.36.1 Demcrintlon of Current Onerations

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 Description 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 Descrintion of New Process

Exchange the 010 test/calibration panel line with the repair
operators line (CN 74051A). 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 Is non-productive
but necessary.

10.36.4 Rationale Leading to Change

Personnel observations and actual interviews with line
supervision and line operators. General knowledge of length of
concentration span times for gyro assembly and repair.

Safety Improvements: Do not exist.

Human Factors Design Criteria: Improved concentration times.

10.36.5 EstImated Cost Savinas

The repair operators will increase their productivity
through less 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 Implementation Cost/Bchedule

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.



10037 QUICK FIX OPPORTUNITY TO RELOCATION OF HASS SPECTRO-
METERS (MAMPO)

10.37.1 Descrlntion 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 movement is made through other repair areas with the normal
distractions that occur.

10.37.2 Description of Current Process Problems

Time is being wasted in non-productive travel. The time.
wasted is not limited to just the actual walk time but Is
Increased due to socializing, waiting to Incorporate the walk
with other desired activities. The operator is removed from
supervisor's servalance.

10.37.3 Description of New Process

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

10.37.4 Rationale Leading to Chance

Actual interview with RCC personnel revealed that the mass
spectrometers had been placed in this remote area to reduce mal-
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 mass spectrometer beyond the rate required to meet the
product requirements.

10.37.5 Estimated Coat Savinas

MDMSC recommends that the mass spectrometers be relocated In
the repair area. Savings to be realized would be 0.1 hour/unit
checked. Minimum of 1000 units/year are checked.

10.37.6 Imnlementation Cont/Schedule

Cost to move the three mass spectrometers would be four
hours each or 12 hours. If an air flushing system proves
necessary an additional 10 hours of rearrangement cost would be
required. The move could be accomplished within one month of
turn-on.
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10.30 QUICK FIX OPPORTUNITY TO VENTING THE VACUUM PUMPS OF
MASS SPETROMERS CMANPGA)

10.36.1 Description of Current Oneratlons

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 dust count
In the particulate specification levels. This action forces
gyros to be hand carried approximately two hundred feet to a
mass spectrometer outside the area.

10.382 Des.rltlon of Current Process Problems

Approximately 0.2 hours of non-productive labor is added to
each unit processed. Process flow Is further interrupted by the
requirement to unsult and result in clean room garb. Some
batching is attempted but It is rather hit and miss than
planned.

10.38.3 Description of New Process

Leak check CN 74074A units on specified equipment with
venting and/or flltering 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 Savlnas

Reduce labor hours on units leak checked by a minimum of 0.2
hour/assembly. Approximately 2000 units of the CN 74074A family
are yielded each year. A minimum yearly savings of 2000 X 0.2
hours X $ /hour Is available.

10.38.6 Implementation Cost/Schedule

Costs to vent the mass spectrometers would require less than
2 hours each X 2 units. Filtering if required could add 50.00
each. Scheduling would not be impact.



10039 QUICK FIX OPPORTUNITY TO RE-EVALUATE NEED FOR DIAG-
NOSTIC CHECS (HANP)

10.39.1 Description of Current Oneratlons

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

10.39.2 Demcrlptlon of Current Proc Problems

Ninety percent of the units being repaired require complete
teardown and rebuild of the gyro wheel. The ninety percent
wheel repair figure was established through Interview. The
standards data sheets, E0468 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 LeadIna to Chance

If 90% to 100% of the units require teardown through the
wheel most failures Identified other than wheel failures will be
removed or changed in character by the teardown process. The
failures that are not found will be Identified through the
normal build up process. Further, the 10% that do not contain
Identifiable wheel failure, probably contain wheels of limited
remaining life.

Reliability/Maintainability Characteristics: The HTBF and
MTBR should both be Impacted in a positive manner with removal
of early failures of the 10% figure for wheels not presently
rebuilt.

10.39.5 Estimated Cost Savlnas

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 Implemenltation Cost/Schedule

No cost to Implement should be experienced. N1O affect on

schedule. Change could be Implemented Immediately.

NOTE:a The logic 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.



10.40 QUICK FIX OPPORTUNITY TO REDONDING OF 20012A TAPES

10.40.1 DOCrIlDtOn Of Current OoeratlonM

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

10.40.2 DeSCrition 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 Description of Now Proces

Remove parted tapes. clean, thermo-compression bond and

reassemble into unit.

10.40.4 Rationale Leadina to Change

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

10.40.5 Estimated Cost Savi a

The present tapes experience 30% replacement. The present
production rate for the 20012A family Is approximately 1300/year
or replacement rate of 500/year. Rebonding costs are .05 hours/
tapes. The cost of replacement tapes is $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 problems.

10.40.6 Implementation Cost/Schedule

The cost of a thermo compression bonder (mIco-bonder) Is
approximately S2,500.00. Plus two hours installation. Schedule
is dependent only on delivery of the bonder as it is a line
addition. The installation could be accomplished on delivery.



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

10.41.1 DeaariDtlon 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 DescriDtlon of Current Proces Problems

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

10.41.3 Description of New Process

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

10.41.4 Rationale Leadina to Change

Observation of wheel teardown showed races being removed
that appeared to show little or no wear. Some of the bearings
still contained lubrication with no discolorization. Bearings
and races were 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 is required, a process for reusing the bearings could be
applied.

Reliability/Maintainability Characteristics: These should
be re-evaluated for impact after the process Is developed. At
this point no impact Is Identified.

10.41.5 Estlated Cost Savinos

Greater than 50% of the repaired 74126A gyroscopes require
wheel rebuild. No additional cost should be incurred to control
and package bearings for possible reclamation. The actual cost
savings to be obtained can only be protected with development of
a reclamation process and establishment of the process' success
rate.
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10.41.6 ImDleMentation Cost/Schedule

A reclamation process and evaluation will require the ser-
vices of a manufacturing engineer for one month and the support
of a 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.



10042 QUICK FIX OPPORTUNITY TO REDUCE OPERATOR MOVEMENT
THROUGH FIXTURE IMPROVEMENT. (74126A, OPERATION 100)
(NAPGA)

10.42.1 Descriotion 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 Description of Current Process Problems

The standing, sitting. standing, sitting produces both
operator fatigue and unsafe conditions. The stool Is required
to be very low due to eye alignment. The danger to the operator
Is Increased by the stool being castered. Also, necessary to
the sighting operation.

10.42.3 Description of New rocess

Place directional gyroscope Into 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 Leadina to Chance

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

Safety Improvements: Removal of injury potential from
missing or moving the castored stool while sit-down or
standing. Reduction of floor obstruction with the inherent gain
in personnel movement freedoms.

Environmental Hazards/Improvements: As described In safety.

Rellablllty/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 Estlated Cost SavInas

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 attempting to lower one's self to sit down.



10.42.6 Inplementration Cost/chegule

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



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

10.43.1 Description of Current oerations

Both operation 20 and 200 are performed In the same manner.
The gyroscope Is tested on the automatic test stand. #704424,
contraves vertical console. If the unit fails for drift
accuracy# the unit is routed to the manual panel, L.T. 3330,
gyro test set to be re-run and accepted If drift accuracy meets
specification requirements.

10.43.2 Description of Current Process Problems

Present method required retest of approximately 44% of the
product. It does not assure improved accuracy of product being
returned to the field.

10.43.3 Description of New Process

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

10.43.4 Rationale Leadina to Chanae

Actual interview with test personnel revealed the double
test procedure. Further discussion exposed the reasoning behind
the procedure. The computer program In the contraves vertical
console Improperly calculates Earth rate drift in one or more
headings. When the unit under test fails drift rates, it Is
assumed that the program error is the reason for the failure and
therefore the failure Is not valid and re-run Is Justified.
This is valid. However Earth rate correction is a fixed rate at
a heading and latitude; therefore. an incorrect value Is appli-
cable to both passing and failing units. To re-run only
fallures does not assure shipping acceptable product.

Reliability/Maintalnability Characteristics: Present prac-
tices sends marginal to failing product to the field. The pro-
posed method assures product returning to field meets specifica-
tion. This should effect both reliability and maintainability
In a positive manner.

10.43.5 Estimated Cost Savinas

Immediate gain will be the elimination of re-tests or 1/3 of
test time/unit (44% re-test). This Is one labor hour/re-test or
1/2 labor hour/unit tested. Present schedule forecasts 1060
units/year. Total savings to be expected 1/2 hour X 1060 units
= 530 labor hours minimum.



10.43.6 ImnpleMentatlon Coat/Scghedule

No Implementation Cost Is required to accomplish testing as
described* Costs will be Incurred If the A.T.E. Program is
corrected. This cost should be estimated by Contraves and/or
base programmers. Timing Is also dependent on contraves Input.



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

10.44.1 Description of Current ODeratlons

The older bench test sets and ruler supply panels 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 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 is of the mid-fifties to early sixties design.

10.44.2 DescriDtion of Current Process Problems

Due to age of both design and hardware of the support test
stands. Most product is of the mid-fiftles 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 Is very questionable if the present support test
equipment will remain supportable over such a time frame

10.44.3 Description of New Process

10.44.4 Rationale Leadina to Chanae

The goal of the study is 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.

10.44.5 Estimated Cost Savinas

The benefit to be obtained Is continued support of the
present product line and their aircraft systems.

The goal Is 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.



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 and/or RCC's because of like product, age and
design approach. I would suggest that MANPGC be the first RCC.
If that is 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 months to general approach and cost
trending.
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10.45 QUICK FIX OPPORTUNITY TO IMPROVE BEARINGS PROCUREMENT
AND HANDLING PROCEDURES (MANPG).

10.45.1 Descrlintlon of Current Operations

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.

10.45.2 Descrlition 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 is
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 Leadina to Chanace

To Improve 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 improvement in the quality of instrument 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 minimum
$150,000 Implementation expense. Also, the technology could be
transferred across the Command avoiding similar rework costs at
WR-ALC.

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



• Reduction In ALC bearings repair/salvage/scrap costs.
• Estimated 50% reduction possible In bearings Inventory.
* Reduced overheard costs.
* Eliminate the need for an additional Cyl-Sonic cleaning

system dedicated to Instrument bearings rework. (Cost
avoidance of approximately $150,000 capital expense plus
floor space allocation costs.)

10.45.6 Implementation Cost/Schedule

A total review of supplier reliability* procurement
specifications and material handling procedures Is needed at
both ALCs to Identify opportunities for quality and productivity
Improvements. MDMSC will meet 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
suppller(s) and the OC-ALC Item manager.



Bob. I don't know what heading to put this under:

Stafflng Estimates (oreliminary):

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

DESCRIPTION DURATION EFFORT

MDMSC:

T.O. 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 50%
T.I. Program Administrative Costs 10%
MDMSC Travel Expenses (Actuals)

AFLC Estimates:

Air Force Administration Costs
Integration/Implementation Costs
OC-ALC Item Manager Implementation Costs



Followina are the Potential Imorovements for Focus Stu(dies.
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TECHNOLOGY INSERTION PROGRAM

ALC: WR-ALC RCC: MANPGA QF:

NAME: VANDERVOORD FS: GS-5

HEADING: FILL PROCEDURE FOR 74074A TO REPLACE PRESENT STATION

,/OA / Description of Current Operation:

Filling. The rate gyroscope is to be filled with damping
fluid. part number 1I3B5090GI or DS510-10OCS - 2%, using purging

z3/F1'and_ fillin qn. Filter throuahQ-*one-micron flter
Refer to Technical Manual, Cperation and Service instructions,
Gvro and Accelerometer Oil Filling Equipment, TO 33D--9-140-!.
.or procedures necessary to prepare the purging and fillina
equipment for filling sensors, and for detailed operatlon
instructions.

a. Uncoil fill tube in bellows end of unit to be filled,
teing careful not to fracture tube at point where the tube
emerges from bellows.

r. Loosen thumbscrew of heater clamp on purq:ng and fl-'na
equipment. The heater clamc forms bellows sett*ng for uni- to
be filled. Insert the sensor, bellows end down, Into the heater
clamp. Be sure sensor is firmly seated at bottom of clamp
because the clamp seat is used to establish final bellows
position. Tighten knurled heater clamping screw. Fill tube on
the bellows end runs through the hole in seat of the clamp and
into oil supply line coupling.

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

d. Tighten coupling at bellows end fill tube connection to
oil supply line.

e. Energize heater clamp to apply heat to the unit being
filled. 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.

f. Remove heat from the unit be deenergizing 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 while being evacuated.

FS: GS--



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 in the fill equipment
transparent tube, continue to fill for a least forty-five
minutes.

h. Pinch off pickoff end fill tube so 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.

3. Pinch off bellows end fill tube about one inch lona.
Fluied pressure must be at least 5 psig at time of pinch-off.

k. Both fill tube pinch-offs should result in cold-welded
joints that are tight enough to prevent leakage of dampina
fluid. Apply a ball of solder SN-60, to end of each fill -ube
to completely cover the pinch-off Joint.

I. Remove rate gyro assembly from fill equipment.

m. Coll the fill tube at bellows end into bellows. .ube
-lust I:e lat aaainst surface of bellows and must nct externi
Into bellows convolutions.

n. Measure depth of bellows int he bellows assembly, us5ng
a depth micrometer. Bellows shall be 0.330 to 0.350 4nc : be!ow
outer surface of the bellows assembly. Measure to flat surace
of the bellows.

Overall Assessment of Current Operation:

/

Current Process Problems:
Equipment is a 4 eaded pressure, heat, vacuum system

:&-at re-ulres abnormal ualntainance time. Seldom are both banks
In operation. Present downtime is so great, the work load has
been renegotiated to work on>y a skeleton crew. Personnel has
been reassigned to other areas wIth the RCC.

-F- FS: Z -5



Sho' Oranization:

Rationale Leadina to Change:

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

Sunnortina Data:

Description of New Process:

Mechanically cock the bellows 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 5 hours.
Fill filter resv. with DS 570-100CS - 2%.
Slide flap to allow silicone oil to enter filter - control
rate to fill unit in 1 hour minimum (need to 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.

FS: GS-5



Study requirel to vel .

1. Cockina method.
2. Length of pump down.
3. Rate of fill.
4. Test approach for comparision.

Productivity Improvements:

ualitv improvements:

Fescurce Ut!zatlon:

Flexibility:

Benefits/Trade-offs:

FS: GS-5



TECHNOLOGY INSERTION PROGRAM

ALC: WR-ALC RCC: WR/MANPGB & QF:
AGMC/MANPBG

NAME: VANDERVOORD FS: GS-l

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 informa-
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:

Current Process Problems:

Shop Organization:

-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
d) 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:

Productivity Improvements:

The data can be sorted and compared to give calibration cen-
tering data for both 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 field. Allow for the development of meanful and
timely preventive maintainance schedules. Assure test panel to
test panel compatibility is maintained. Product trending can be
Identi!ied 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 In test equipment down time.

Quality Improvements:

- _- FS: GS-i



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 size to satisfy
needs for meaningful distribution studies. Navy has developed
similar programming through Fletac for A.T.E. capability
studies. MDMSC is familiar with the programming through the
association with the Harpoon and GMB1O9B programming.

The unknown required to be established by tne 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 is stabie througn 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 it 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 required
at both sites (WR/AGMC) but AGMC should be used to develcp
methodology and programming approach.

- 3FS: GS-.



Impact:

Safety Improvements:

Environmental Hazards/Improvements:

Reliat21ty/Malntalnat'1 ity Charac.eristics:

Human Factors Design Criteria:

- - FS: GS-1



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 is to
route all incoming and final acceptance testing across the
contraves automatic test stations. The desire is to reduce
labor (i 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 djainqj
and test influences. The desire presently cannot be realized
because A.T.E. is not usable approximately 50% 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 test
equipment availability.

Overall Assessment of Current Operatlon:

C

Current Process Problems:

The low availability of the equipment. The lack of
confidence In values obtained causing morale problems and
distrust between test and repair areas. Increases in test time
because multiple tests cannot be run or validation of failures
requires manual testing.

Shop Organization:

FS: GS-Z



Rationale Leading to Change:

The need for the study is the exterme downtime of the A.T.E.
and the lack of confidence in the test values obtained. The
goal of this study is 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 investment of vital pram funded equipment and Improve
confidence level in 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:

Quality Improvements:

FS: GS-.



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
Warner 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.

Flexibility:

Benefits/Trade-offs:

The opportunity to succeed in the stated goals are very
possible. The percentage of availability isonten w1th
availability of like equipment in private industry today. The
main risk to not being able to obtaln the goal is from lack of
detailed 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 is the main test equipment
for both RCC's and should be capable of testing all present
product. Any new inducted systems should be applicable w::h
minor fixturIzation and fronted computer programming costs.

Cost Savings:

Implementation Cost/Schedule:

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

- - FS: GS--



Imptact:

Safety Improvements:

EnvIronmental Hazards/Improvements:

Rel Iablllty/Malntainabillty Charac~erist 1cs:

Human Factors Design CrIteria:

FS: GS-2-



TECHNOLOGY INSERTION PROGRAM

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

NAME: VANDERVOORD FS: GS-3

HEADING: WR-MANPG TO COMBINE GYRO ROTOR 6REPAIR TO A
COMMON LINE FLOW

Description of Current Operation:

Gyro units for repair are disassembled and the rotor
assemblies removed and set aside for repair and rebuild. The
rotor assembly is replaced by a previously repaired rotor
assembly and the rebuild of the gyro unit under repair 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 line tech. personnel in the
particular gyro repair line. The rebuild action is informally
scheduled by line needs and/or tech. availability. The present
method is common for all gyro lines and across the three
WR-MANPG RCC's.

Overall Assessment of Current Operation:

Current Process Problems:

The present method requires much duplication of equipment.
Each product line requires run-in stations, balance machines.
leak gtectors, filling equipment, ovens, etc. The utilization
time ( the equipment is generally very light. Rotor assemblies
for the gyro assemblies require repair approximately 85% of the
time and represent about 2% of the average hours to repair a
gyro assembly. The method limits expertise by greatly reducing
consecutive repetitive enerlences by an operator. It limits
common methods for 6 assemblies, reduces recognition of
common problems. It also increases equipment costs for new
technology. The cost of parts inventory is also-a- or
common parts. The build of rotor assemblies in small quantities
and many different technicians and locations encourages
deviations from the T.O. methods.

Shop OrQanlzatlon:

-1 - FS: GS-3



Rationale Leading to Chance:

The study goals are to substantially reduce labor input for
gyro rotor assembly repair, to increase expertise through
repetitive operations, reducing attention spans, increasing
field 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
developIAn rotor repair experts across all gyro product. It
will I!9gyV production/process flexibility by familiarizing
engineering and planning of alternate build methods. The change
will also prepare WR-ALC to exce Integrate the new laser
rotor balancing procedures being l eope by AGMC-MAPBG without
having to duplicate the expensive l-ierbalancer on each product
lne.

SupportinQ Data:

Description of New Process:

Productivity Improvements:

(Bob, this paragraph will require more field information.
The model may help in developing "AS IS" costs and a base for
"TO BE" inputs. I suggest parts of the study will be necessary
to develop savings. Many may prove intangible and/or required
by introduction of laser balance. Some others are quipment and
space utilization and in house/field reliability improvement.)

Quality Improvements:
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Resource Utilization:

Flexibility:

Benefits/Trade-offs:

One Identified risk of combining rotor assembly repair will
be schedule compliance. The present method allows each line
supervisor to control the availability of repaired rotor
assemblies for his product line. However, it does not consider
best line load and/or optimize quantity. It does not consider
repair quality or training procedures/requirements. It is an
"Oh, by the way..." scheduling 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
a scheduling plan to satisfy F,'C line requirements. Some pro-
ductlon schedule Impact may be experienced during change over.

FS: GS-3



Impact:

Safety Improvements:

Environmental Hazards/Improvements:

Reliabilty/Maintainab111ty Characteristics:

Human Factors Design CrIterla:
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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 bench test sets and ruler supply panels 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 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 is of the mid-fifties to early sixties design.9

Overall Assessment of Current Operation:

Current Process Problems:

Due to age of both design and hardware of the support test
stands. Most product is 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 is very questionable if the present support test
equipment will remain supportab-le over such a time frame

Shop OrQanizatlon:

- - FS: GS-4



Rationale Leadlng to Change:

The goal of the study is 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 Improvements:

The benefits to be obtained continued support of the
present product line and their aircraft systems.

Quality Improvements:

- - FS: GS-4



Resource Utilization:

Flexibility:

Benefits/Trade-offs:

The goal is 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 lines and/or RCC's because of like product, age and
design approach. I would suggest that MANPGC be the first RCC.
If that is 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 months to general approach and cost
trending.
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Impact:

Safety Improvements:

Environmental Hazards/Improvements:

Rellablilty/Malntalnablllty Characterlstics:

Human Factors Deslqn Criteria:

- FS: GS-4



TECHNOLOGY INSERTION PROGRAM

ALC: WR-ALC RCC: MANPGA QF:

NAME: VANDERVOORD FS: GS-5

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 113B5890G1 or DS51O-IOOCS + 2%, using purging
and filling equipment. Filter through aone-micron filter.
Refer to Technical Manual, Operation and Service Instructions,
Gyro and Accelerometer Oil Filling Equipment, TO 33D3-9-140-1,
for procedures necessary to prepare the purging and filling
equipment for filling sensors. and for detailed operation
instructions.

a. Uncoil fill tube in bellows end of unit to be filled,
being careful not to fracture tube at poin where the tube
emerges from bellows.

b. Loosen thumbscrew of heater clamp on purging and filling
equipment. The heater clamp forms bellows setting for unit to
be filled. Insert the sensor, bellows end down. into the heater
clamp. Be sure sensor is firmly seated at bottom of clamp
because the clamp seat Is used to establish final bellows
position. Tighten knurled heater clamping screw. Fill tube on
the bellows end runs through the hole In seat cf 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.

d. Tightern coupling at bellows end fill tube connection to
oil supply line.

e. Energize heater clamp to apply heat to the unit being
filled. 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.

f. Remove heat from the unit be deenergizing 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 while being evacuated.

- '- FS: GS-5



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 In the fill equipment
transparent tube, continue to fill for a least forty-five
minutes.

h. Pinch off pickoff end fill tube so 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.

I. Pinch 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-welded
3oints that are tight enough to prevent leakage of damping
fluid. Apply a ball of solder SN-60, to end of each fill tube
to completely cover the pinch-off joint.

1. Remove rate gyro assembly from fill equipment.

m. Coil the fill tube at bellows end into bellows. Tube
must lie fiat against surface of bellows and must not exteni
into bellows convolutions.

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

Overall Assessment of Current Operation:

Current Process Problems:

Equipment is a four headed pressure. heat, vacuum system
that requires abnormal maintalnance time. Seldom are both banks
in operation. Present downtime is so great. the work lcad has
been renegotiated to work only a skeleton crew. Personnel has
been reassigned to other areas with the RCC.
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Shop Organization:

Rationale Leading to Change:

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

Supporting Data:

Descrlptlon of New Process:

Mechanically cock the bellows 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 5 hours.
Fill filter resv. with DS 570-100CS ' 2%.
Slide flap to allow silicone oil to enter filter - control
rate to fill unit in 1 hour minimum (neeo to 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.

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:

Benefit s/Trade-of f :
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Cost Savings:

Implementation Cost/Schedule:

Impact:

Safety Improvements:

Environmental Hazards/ Improvements:

- - FS: GS-5



Rellabi 1lty/llaintalnablllty Characterist ics:

Human Factors Design Criteria:
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TECHNOLOGY INSERTION PROGRAM

ALC: WR-ALC RCC: QF:

NAME: VANDERVOORD FS: GS-6

HEADING: AUTOMATE DEPAINT, UNSEAL RESEAL PROCESS

Description of Current Operation:

Gyro units are currently manually unsealed, depainted,
resealed and 4 checked in a semi-enclosed room adjacent to
normal displacement gyro repair and test activities.

Overall Assessment of Current Operation: AL)1

.

Current Process Problems:

Environmental, safety, and equipmen! 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:
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Rationale Leading to Chanqe:

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

Supporting Data:

Description of New Process:

Productivity Improvements:

Eliminate technicians exposure to Irritating fumes and high
temperature heavy-duty soldering irons with the implemetnation
of semi-automatic processing deseal/reseal equipment and
improved facilities.

Quality Improvements:

- - -FS: GS-6



Resource Utilization:

Flexibility:

Benefits/Trade-offs:

There are technical risks identified with the insertion of
this Improvement into the repair processes at AGMC. Consider
the risks of not being able to successfully automate, obtain
adequate seals, etc. Also, some inventory stockpiling may be
required in the immediate sealing area prior to production
interruption during facility rearrangements.

Cost SavinQs:

Reduced 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 is
expected to be sufficient !o evaluate private industry and
AGMC. Expand to include others doing automated depaInt, unseal.
etc.

- - FS: GS-6
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Impact:

Safety Improvements:

Environmental Ha-.ards/Imr-ove-ments:

Reliability/Maintainability Characterist ics:

Human-Factors Design CrIteria:
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Bob, what heading should this go under?:

StaffInq Estimates (preliminary):

It should be understood that the following estimate overview
Is preliminary In nature. Further cost analysis details will be
available upon submittal of the final Contract Summary Report
CDRL B008 (approx. 26 January 1959).

DESCRIPTION DURATION EFFORT

MDMSC: T.O. 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 I Month 50%
T.I. Program Administrative Costs 10%
MDMSC Travel Expenses (Actuals)

AFLC Estimates:
Air Force Administration Costs
IntegratIon/Implementation Costs

1: |(



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 Operation:

Current Process Problems:

Instrument bearing quality related problems are a ma~or cost
and schedule impact at AGMC and WR-ALC aircraft gyroscope repair
activities. This impact manifests itself in corrosion that is
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.

Shop Organization:
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Rationale Leadlnq to Change:

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

Supporting Data:

Description of New Process:

Productivity Improvements:

An improvement in the quality of instrument 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 minimum
S150,000 Implementation expense. Also, the technology could be
transferred across the Command avoiding similar rework costs at
WP-ALC.

Quality Improvements:

-2 - FS: GS-7



Resource Utilization:

Flexibi1ity:

Beneflts/Trade-offs:

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

Cost Savings:

* Reduction In ALC bearings repalr/salvage/scrap costs.
Estimated 50% reduction possible in bearings inventory.

0 Reduced overheard costs.
Eliminate the need for an additional Cyl-Sonic cleaning

system dedicated to instrument bearings rework. (Cost
avoidance of approximately $150,000 capital expense plus
floor space allocation costs.)

Implementation Cost/Schedule:

A total review of supplier reliability, procurement
specifications and material handling procedures is needed at
both ALCs to Identify opportunities for quality and productlvity
improvements. MDMSC will meet 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 item manager.

- - FS: GS-7



I mpact:

Safety Improvements:

Environmental Hazards/Improvements:

Reliabil1ity/Maintainabil1ity Characterist ics:

Human Factors Design Crter-ia:
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Bob, I don't know what heading to put this under:

Staffinq Estimates (preliminary):

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

DESCRIPTION DURATION EFFORT

MDMSC:

T.O. 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 50%
T.I. Program Administrative Costs 10%
MDMSC Travel Expenses (Actuals)

AFLC Estimates:

Air Force Administration Costs
Integration/Implementation Costs
OC-ALC Item Manager Implementation Costs

FS: GS-



TECHNOLOGY INSERTION PROGRAM

ALC: WR-ALC RCC: MANPBG QF:

NAME: VANDERVOORD FS: GS-8

HEADING: LASER WHEEL BALANCING (DELAY/MONITOR AGMC)

Description of Current Operation:

A new pram funded dynamic balancing laser system forqyro
rotors is scheduled to be Installed in the AGMC Gyrogefeienc
Unit Wheel Repa ir%-during the first quarter of CYTi T
WR-ALC is not as yet ready to specify or define a specific
system.

Overall Assessment of Current Operation:

,.urre*. Process Problems:

A significant material and labor cost is incurred by the
frequert rework scrap generated by improper manual drilling of
the rotor wheel during the difficult precision balancing
p-rocess.

Shop Organization:

FS: GS-5



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. KDMSC 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 of AGMC's Laser Balancer and
verify attained cost savings and ROI. MDMDSC can perform as
technology transfer manager to insert this same process
Improvement at WR-ALC in the shortest possible amount of time.

Quality Improvements:

-2- FS: GS-5



Resource Utilization:

Flexibility:

Benefits/Trade-offs:

Once AGMC's Laser Balancing System is operational and
accepted by all users there are no technical rlsks identified
with the insertion of this improvement into the repair processes
at WR-ALC.

Cost Savings:

Implementation Cost/Schedule:

A relatively quick study is needed at both ALC's to identify
opportunities for quality and roductlvlty improvements. A one
to two month period of time is expected to be sufficient to
evaluate both ALC's involved.

FS :GS-e



Impact:

Safety Improvements:

Environmental Hazards' uirrroverrents:

Human Factors Design Criteria:

4- FS: GS-5



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 upon submittal of the final Contract Summary Report
CDRL BOO8 (approx. 26 January 1989).

DESCRIPTION DURATION EFFORT

MDMSC: T.O. MGR 1-2 Months 50%
SR. I.E. 1-2 Months 100%
I.E. 1-2 Months 100%
M & P Engr 1 Month 50%
Tech Writer 1 Month 50%
T.I. 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



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 and/or final acceptance tests are often
performed on both A.T.E. and manual test sets. The duplication
of tests is because of lack of confidence in one or both pieces
of equipment. The problem Is evident at bQth AGMC-MANPBG and
WR-ALC, MANPG. The difference between the ase is AGMC places
more 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 basic problem is evident from opposite approaches taken
by the separate bases. N acceptability of values from elther
set of equipment is by opinion or rationale of the acceptor and
not from an engineering researched position. Opportunity to
compromise product Is very great in either melhod. Both
locations perform redundant testing, increasing labor input
unnecessarily.

Shop Organization:

FS: GS-



Rationale Leading to Chance:

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

* - I do not believe that "Taguchi" will do anything toward
this end! This should be results of aseles of test data
comparisions. A Taguchi array may rate number of comparisions
necessary and Impact weight of some conditions.

Supporting Data:

Description of New Process:

Productivity Improvemen-ts:

In addition to the obvious elimination of duplicate testing.relabIlity of the product and the increase in field time should
result In further cost savings. Both will be obtained by
shipping more product meet specification allowing maximum field
time before failure. There are alos pisitive intangible
benefits to be gained in employee morale and product confidence.

Quality Improvements:

-2- FS: GS-9



Resource Utilization:

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

FlexibilIIt y:

Beneflts,'Trade-offs:

One risk that must be considered is that an indepth study
will result in neither test methods meet the product
specification. Another consideration is that product
randomeness is too great to produce meaningful tests.

Cost Savings:

Implementation Cost/Schedule:

A total review Is needed at both ALC's to identify
opportunities for quality and productivity improvements. A twc
to three month period of time Is expected to be sufficient to
evaluate both ALC's involved.

- - - FS: GS-9



Impact,

Safety Imp~rovements:

Environmental Hazards/Improvements:

Rellab1llty/Maintainability Characterist ics:

Human Factors Design Criteria:

4 F S:-



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 upon submittal of the final Contract Summary Report
CDRL B006 (approx. 26 January 1969).

DESCRIPTION DURATION EFFORT
MDMSC:

T.O. 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 I Month 50%
T.I. Program Adiminstrative Costs 10%
MDMSC Travel Expenses (Actuals)

AFLC Estimates:

Air Force Administration Costs
Integration/Implementation Costs

FS: GS-9
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