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9ND-NADC 12410/9(Rev. 2/72) 

EVALUATION FOR OFF-STATION TRAINING 

As required by NADCRANEINST 12410.10 of 19 Apr 1971, Enclosure (1), this 
form will be completed and returned to Code 063, Building 5, after completion 
of training or attendance at conferences. Your honest evaluation of the 
training/conference that you just completed is imoortant to the Trainino 
Division. 

NAME R Marks DEPT 30 ----
1. Course Title Ouantum Nechanics I 

2. Tra i ni ng Fa ci 1 i ty and Location __ I J_xi_i_an_a_U_n_i v_e_r_s_i_;ty:.__ _____ ~ 

Bloomington, IN 

3. Date of training: From 14 January 1975 To 3 May 1975 

4. Length of Training---------- Grade--------

5. Social Security No. 

6. Graded ~G~S--------~~----~--~~~----~--------------
Series Level Step 

7. Unqraded t~B 
Series Level Step 

8. Supervisory --- Non-Supervisory 

9. Is this training of immediate application to your rresent position? 

Explain why or why not-------

10. Do other employees in your Department need this traininq -----

11. In your opinion did the training justify the expenditure ____ _ 

12. Comments and recommendations concerning this traininq ------

Signature 
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INSTRUCTIONS 

l!. Originating office should complete all items 

on this page and route to Training Office. 

2. DO NOT write below heavy lines • 

.3. Enter additional trainees on NAVSO 12410/WA. 
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REQUEST FOR TRAINING 

PART A- TRAINING NEED 

From: 

To: 

Via: u~-
(3) __ 

Trainee: J?o8E'RT ,J. 11A8t<S .Ir Pay Number:    _ 

Position Title: Et.~C.T@.0/1/JCS tNGtNCE"RSeries No. of Position: 8 5!) 

Grade Level: G 5 9 Supervisory Status: Yes No~ 

Date of Employment at NAD Crane: (not Comp. Date) 

Soc1 a 1 Security Number: ;2 8 ~ • Jt8 • :J 7:2. 3. 
Objective of Proposed Training: (Brief description of the specific work 
projects to which this training applies. Include career development aspects.) 
CooR'Sc Pr:<.oi./JOcS /~OONtJ,t(rtoAJ ;=:oR. UNLJCRS'TANOING- TH£ Woa.Kt/1165 
or.:;; qo4NIOM B.!r~E"IJ IA.J5(R. UMENTS _"'JucH AS /..CO's, LFT 's l L.4,'5"£T/<.S'. 
ltNO ·r,.;.VNE:t../11.)6 OF'vtC£5 .. Efi?PLC.?tJS Fx.TcNSIIIF. V.Sc aF PR.D13AI31LIT~ 
THe-oR. 'I~ rite ;:::c:n) N O.£t noN t'F I? e: L t.41-11 L 11 Y., Coo As· c= wou.:. 1') IT! o 1 N St.' p p 0 n_ T 
PfWJt;C./5 (EX~Pf11(15 5'T.41l/IJ;fAOI'Z4TtDIJ7 PL/11\JA}~{) FL$ 
CCJAJ.~Ul,T./1-TIO AI IN LI/Sc/~ OPTICS)., /JPflL!C/I-13L-~ Tc.'J 01:(..40Ll~TE:' 1/e=-aAEE' - ,. .. - ~- - - - - .. - -- - - - - .. - - - - - - - - - .. - - .. - - - .. - - """' - , 

PA.RT B ,~ TRAirHNG COURSE: Q,hf MTIJH t'1EcH4NJ c.s %:' 

_Goverfll'llent _!L~ion-Government _!l_Professional _Management ~Technical _Skil h 

Statement of Contents of Course or Program: ~u.AIJLTUM M£clffJJJLJ~..S--~-z: 
.(p(, II) ! E' L. E"M E"N TAll. Y WA liE M.2e-;::r6.AltC S. D1.s c 8 E':t~ 

fi~ i~ N ~: ~,£w-v'}!;,'/llrc.t£ 1: m:;;:c -· 
Training Facility: INDIANA UNt VERSJI_y_Location: t3A.oOMt Nt; TOIJ. IND. 

J . T'lJ£'SIJ!tY$ FINO tHIJRStJIIY$ 
Date:, 13 AN 7_5_ to ;a MAt 75 Time of Training: 1.'30 ro· 3:15 Pl!f 

Hours of Training:--'_1__ Gov 1 t COST OF TRAINING: 

"ii='--,......,.Emp 1 o ee I lj~tt /:r':Ji t ion • • • • • ..cR...._..._1-...~.o-:li==--
Emp 1 oyee: -~~Mif.~1£.-~t.a~Y"--"._- Trave 1 • • • • • • 0 

Per Diem • • • • • 0 
(-~ . Empl. Total •••• 

Supervisor:-----~·6~· -_-------"""'. _· -~\·_···._.':!_c.: __ :J._.-L_t....;; .. ·t....;..u_"·-----/-
. . ------

-------- ... 



TfV\HHfJC P!WG~U1.f~ nun I'll: 
PRODUCTimJ f{ELIABIUTY SUP.V[Ii.Ltl'lrT '~Pf)IJP 

Bob Marks 

1\. 1\cU vi ty 

2. D'~Pil ttlll!c~nt ·· WQt:C 

3. Division - Plans & Programs nivision (Cude 3~~) Aircra ' 
Equipment Divis·ion (Code ·1n7) 

4. 8ranch Various Branch (Code J0~/307) 

5. Section - Various Section (Code 30~/307) 

8. Working Area 

L Production Reliability Surveillance 

fl. Basic Instructions 

1\. RelialYility ThE~ory 2 'ileeks 

1. Reading Assignments: 

OD 4G~374 Life CyclE~ Product [/ual i ty ProgriWl 1 ~equi rcr:1ent~; fr>t· 
tlaval Ordnanc(~ ~1atei'ia1 

documents 

Af( .. ]I} 

HII.-STD~7818 

~H L~ T·~ 18303 

Other appropri docwmnts 



2. Brain Storming Sessions 

AR-34 

MIL-STD-781B 

AR-lOA 

1\V 2000 

AV 5000 

Navy Contracts 

fHL-T-18303 

r n L- o- 1 s 300 

B. Technical Indoctrinations 

l. Navy Contracts 

2. Equipments Specification 

a. /\V-2000 

b. AV-5000 

3. Re 1 i ability Specification 

a. AV-34 

b. m L -STD·~ 781 

c. tH L~R-22973 

d. MIL-HDBK-217 

e. rlll-ST0~·78S 

f. MIL-STD~·756 

g. t1IL··STD-757 

4. Format and Procedures 

a . t·H L .. T- 'I 8 30 3 

b. MIL·,D·~I8300 

c. Test Procedure 

d. Chf:ck L ·f s t 

2 
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e. Letters 

5. Explanation of Duties and Responsibilities 

a. AIRTASK 

b. Test Procedure Approval 

c. Test Reports 

d. Contract Management Cards 

e. Surveillance of Manufacturer's Test Facilities 

f. Special Repor-ts 

IlL On the job assiqnments 

A. Techni ca·l Projects 

1. DKT-30 Transmitting Set Telemetric 

2. AAU-31A AHimetet 

3. AAU-32A Altimeter 

4. ARR-72 Sonobuoy Receiver Set 

5. ARR-75 Radio Rf!cei vi ng Set (Edrnac) 

6. ARR-75 Radio Receiving Set (AEL) 

B. Data Call ecti on 

c. Data Processing 

D. Re 'liability Analysis 

E. Investigation of Programs 

F. Proposed Corrective Action 

IV. Forming Training 

A. At~ETA Course "Elements of f~eliability and t~aintainability. 

B. ARINC application of Reliability and Maintainability Techniques. 

C. Local Training - Technical Writing Course. 

3 
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EMPLOYEE NAME MARKS R DEPT 30'+0 5 51~ 2 a bt i:l2 7 2 1 
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t\1E!AORAN 0Uf'1 

DEPARTMENT OF THE NAVY 
NAVAL. AMMUNITION DEPOT 

CRANE, INDIANA 47152.2. 

From: 3040 (R. J. Marks II) 
To: 304[3 

Subj: TOY Training Report for period 2 - 20 Dec 1974 

IN REf'LV REI'ER TO< 

304G-RJ!'1: sh 
12340/2 
7 Jan 1975 

1. Acti viti es Vi sited and Persons Contacted: United States /\rmy t,1ana<1ement 
Engineering Training Center (/\META), Rock Island, IL. 

a. Cary Chittenden 
b. George Kalemkarian 

2. Purpose of visit: 

a. To attend course entitled "Elements of Reliability and !11aintain
abi 1 ity". 

b. To find out information concerning the /\META course on probabalistic 
design. 

3. Discussion: 

a. An outline of the material covered in the course with corresponding 
description follows: 

(l) Introduction 

(a) History of and need for reliability and maintainability (RrJ1). 

(b) Definitions of R&M. 

(c) R&M program philosophy. 

(2) Probability and Statistics 

(a) Review of basic probability definitions and laws. 

(b) Review of probabistic tools. 

1. Set theory. 

2. "Tree" solutions to problems. 

(c) Common Probability Distributions 



1. vleibull 

2. Exponential 

3. Binomial 

4. Bernoulli 

5. Poissan 

6. Normal 

7. Lognormal 

8. Gamma 

(d) Probabi 1 i ty functions used in R & f1. 

1. Failure density 

2. Cumulative failure 

3. Reliability 

4. Hazard 

(e) Statistics 

1. Distribution measures. 

a. Central tendency (ex: mean, median). 

304B-RJ~1: sh 
12340/2 

b. Dispersion measures (ex: variance, range). 

(3) System and Subsystem Reliability l~odels 

(a) t·1ode 1 s 

1. General procedure 

2. Series, parallel and mixed models. 

3. Partial and standby redundancies. 

4. Re 1 i ab i 1 i ty apportionment. 

a. AGREE method. 

b. ARINC method. 

2 



(a) l·lonteCarlo simulation 

(4) Reliability Demonstration and Testing 

(a) Parameter estimation 

1. Non-parametric analysis 

2. Parametric Analysis 

a. Graphical procedures 

b. Goodness of fit tests. 

304B-RJN:sh 
12340/2 

c. Normal, Exronential, and vJeibull parameter estimations. 

(b) Test of hypotheses (for) 

1. Normal distributions 

2. Weibull distributions 

3. Exponential distributions 

(c) Acceptance life testing 

1. Exponential (~IL-HD8K-H108) 

2. vJei bull 

a. ~·1ean life criterion (lHL-TR3) 

b. Reliable life criterion (MIL-TR6) 

c. Hazard rate criterion (MIL-TR4) 

3. Normal (r~IL-STD-414) 

4. Non-Parametric (MIL-STD-105) 

(d) Accelerated life testina 

(5) Stress-Strength Analysis 

(a) For known distributions 

1. Graphical Solutions 

3 



2. For Normal densities 

3. Reliability and Safety f·1argin approaches. 

(b) Strength distribution determination 

(c) For one-shot items 

(6) f·1aintainability Analysis 

(a) Concepts of ~1aintainability 

(b) r~1aintainability functions 

(c) fl1aintainability indices 

1. Time 

2. Cost 

3. Effectiveness 

(d) Probabilistic Aspects of ~1aintainability. 

(e) t·1ai ntai nabi 1 i ty Apportionment 

(f) t·1aintainability Predictions (RCA method). 

(7) Introduction to Systems Effectiveness 

30413-RlJf·-1: sh 
12340/2 

(a) The Systems Effectiveness ~1odel (-a function of Availability~ 
Dependabi 1 ity and Capability) from \ISEIAC effort. 

Course materials obtained are: 

1. Text: 11 Elements of Reliability and t·1aintainabi1ity 11
• 

2. Book of problem solutions from text. 

3. Book of common probability tables and graphs. 

4. Copies of: 

4 



304B-RJM:sh 
12340/2 

a. MIL-STD-470: Maintainability Program Requirements. 

b. MIL-STD-471: Maintainability Demonstration. 

c. !UL-STD-785A: Reliability Programs for Systems 
and Equipment Development and Production. 

d. Air Force Systems Command Manual: R & M research 
and development procedures manual. 

All above material is published by AMETA, Rock Island, Illinois. Also 
obtained were copies of probalistic paper for plotting of exponential,' 
weibull, and normal statistics. 

b. The first vJeek course entitled 11 Introduction to Probabalistic 
Design for Reliability 11 will be offered by M1ETA starting on 9 June 1975. 
The course text has not yet been printed, but a copy wi 11 be forv1arded on 
completion by request. l\ bibliography of recent work in probabalistic 
design may be found in the most recent issue of the IEEE Transactions on 
Reliability. Materials obtained concerning AMETA include: 

(1) AMETA Course book including course listings and abstracts. 

(2) A bar graph in time of course~ offered by AMETA through 1975. 

4. Recommendations: 

a. The course taken provides an introductive overview of the philosophy 
and theory of reliability, maintainability, and systems effectiveness. 
Although integral and differential calculus are listed as prerequisities, 
the mechanics of the course can be executed with a firm knov1l edge of a 1 gebra 
and graph techniques if the concept of topic can be grasped intuitively. 
Basic probability theory is revietoJed, making an apriori knowledge unnecessary. 
The listed prerequisites are thus thought strong in comparison to the course 
demands. 

b. The quality of instruction~ including materials, text, and instructor, 
was excellent. A slide rule calculator, however, is a helpful, yet 
unprovided tool for problem workin~ and tests. 

c. Overall, the course met its purpose and is recommended as a theoretical 
introductive overview to all concerned with R & M. 

f~, J. 11ARKS n: 

Copy to: 
G. Allen, C. Rice, R. Saum 

5 



304B-RJM: sh 
12340/2 

a. tUL-STD-470: t1aintainability Program Requirements. 

b. MIL-STD-471: Maintainability Demonstration. 

c. fHL-STD-785A: Reliability Programs for Systems 
and Equipment Development and Production. 

d. Air Force Systems Command !~anual ~ R & 1~1 research 
and development procedures manual. 

All above material is published by AMETA, Rock Island, Illinois. Also 
obtained were copies of probalistic paper for plotting of exponential,' 
weibull, and normal statistics. 

b. The first week course entitled "Introduction to Probabalistic 
Design for Reliability" will be offered by J\t.1ETA starting on 9 June 1975. 
The course text has not yet been printed, but a copy vii 11 be for\'Jarded on 
completion by request. l\ bibliography of recent work in probabalistic 
design may be found in the most recent issue of the IEEE Transactions on 
Reliability. Materials obtained concerning AMETA include: 

(1) AMETA Course book including course listings and abstracts. 

(2) A bar graph in time of course~ offered by AMETA through 1975. 

4. Recommendations: 

a. The course taken provides an introductive overview of the philosophy 
and theory of reliability, maintainability, and systems effectiveness. 
Although integral and differential calculus are listed as prerequisities, 
the mechanics of the course can be executed with a. firm kno1r1l edge of algebra 
and graph techniques if the concept of topic can be grasped intuitively. 
Basic probability theory is revie\1/ed, making an apriori knowledge unnecessary. 
The listed prerequisites are thus thought strong in comparison to the course 
demands. 

b. The quality of instruction, including materials~ text, and instructor, 
was excellent. A slide rule calculator, however, is a helpful, yet 
unprovided tool for problem workin9 and tests. 

c. Overall, the course met its purpose and is recommended as a theoretical 
introductive overview to all concerned with R & M. 

R. J . 1·1l\RKS n: 

Copy to: 
G. Allen, C. Rice, R. Saum 

5 



~~~-----!-FO~R!.!.....!:::D~oD~M~A~N..!=A~1~~~:~1~~~~;~~!~~~T~~~~~NEGQ~:~GR~~COU~S·~·~··~····-~---·-· -· ----1/a 
f. THRU1 2. TO: 3, FROM (INSTALLATION/ACTIVITY): 

AHr:;TA Commanding Officer( Corle OG 3) D 
Naval Ammtmition Dcoot ~--' Rock Island, IL 
Crane, Indiana lf 752'1 

4. COURSE TITLE AND NUMBER 

Elements of Reliabilitv & i"la:lntenance 
6, CLASS NUMBER 

9. NOMINEE STATUS 

Primary 

1

7. STARTING DATE 

2-20 Dec 19 71! 

13. PREVIOUS COURSES ATTENDED IN THIS SCHOOL 

5, CONDUCTED BY 

Al1ETA, Rock Island, IL 
8. QUOTA SOURCE 

10. AGE I''· SOCIAL SECURITY NO.,I2. SECURITY CLEARANCE 

21~  Secret 
14. OTHER TRAINING IN COURSE AREA 

None Statistics Probability 
~~5~.~N~A~M~E-(-L~a .. ~s~t,~F~I~rs-1:~,7M~Id7d~l-e71n~l~tl~a~~~H~07.M~E~A~D~D~R~E~S~S~a~n-c7lu-d~e~Z~!~P~~I6-.--·---------I-N--C-A-S-E-O-F--E-M-E~R~G-E-N-C-Y--N-O-T-I-F-Y-:----·--------

Coda and Telephone No.) OF NOMINEE A. NAME B. RELATIONSHIP 

~1ARKS , Robert J. , II 
3111 Leonard Springs Rd. , Apt. 16 2 
Bloomington, :CJ 4 74')1 

SC:md confirmation to address ln Block 3. 
A. IXJ MALE D FEMALE 

Connie Lynn Marks hlife 
C. STREET, CITY AND STATE D. AREA CODE II TEL. NO. 

Same as No. 15 812-332-38')2 

17. I"' RANK/GRADE lB. 
SERVICE C. BRANCH SOC. SEC. NO. I E. DATE OF RANK 

MILITARY---+ 
ONLY 

18. RECORD OF EMPLOYMENT 
MOS/ AFSC OR 

POSITION TITLE NAVY DESIG/ I TO GS SGERR~~i II 

b~--~P~E~R~IO~D_C~OrV~E~R~E_D ____ ~ 
B 

NAME OF EMPLOYER OR ACTIVITY FROM 

I 3-25-7l+ I __ ~P~r~e~se~n~t--~E~.l~e~c~t~ro~n~i~c~s __ E_n~Gr'~·------~~-•S_-_8_5_5_-_g __ ~~I1_AD~~C~r_an~e~, __ I~N------------~ 
\IRIEF RESUME OF PRESENT DUTIES 

Project Engineer for Thermal Sta.bili ty Program. 

2 I 
3 I 
19. EDUCATION YES NO A. HIGHEST B. HIGHEST DEGREE 

t-'~----=-::.::..:_:_.;...:c::..:.:_ ___ ~~-t-'~ GRADE RECEIVED 
C. NAME AND LOCATION OF COLLEGE 

HIGH SCHOOL GRADUATE X COMPLETED 

COLLEGE GRADUATE X !1. s. 
Rose-Hulman Institute of Tech. 
Terre Haute, IN 

20. IF BILLETING FACILITIES ARE NOT AVAILABLE, DOES 
NOMINEE REQUEST HOTEL RESERVATIONS? 

21. NAME OF HOTEL AT WHICH NOMINEE PREFERS RESERVATION 

DYES [XJ NO 

22. DOES NOMINEE MEET PREREQUISITES LISTED 
IN DOD 5010,16CT 

e. DATE 

1"7""1 (II NO, sheet must be attached 
IL>.J YES 0 ND requeetl~t~a waiver) 

A. SIGNATURE OF TRAINING Oi/-FFICER 

n__ o ,/ , 
11f.y,~~ /' C1') /, 

23. NAME AND TITLE OF REQUESTING OFFICIAL e. DATE OF REQUEST 

j_'r'-: .J> 
?. 5 N 0\J \214 

FOR ScfHOQL USE ONLY 0 u 
24. TOI 25. FROM (COURSE SPONSOR): 

26, HOTEL RESERVATIONS CONFIRMED AT ,A. HOTEL RESERVATIONS BEGIN ON EVENING OF 

2·1. ENROLLMENT & REGISTRATION IS APPROVED APPROV-E.D/DI~ARPRO.YE.D.£1'1'~ ~B. DATE 

DYES .0NO 

' Replaces Deon D. Hersberger 
28. NOMINEE SUCCESSFULLY COMPLETED COURSE 

1 

.... (:JGRADE 

Cl) YES 0 NO /c,? (.}' ~~ r· 
previously submitted. 

DD EDITION OF I OCT 67 IS OBSOLET~ S/N 0102•015•7302 FORM 
1 AUG 72 1556 



ELEMENTS OF RELIABILITY AND MAINTAINABILITY (JT) 5A-F2 
(3 WEEKS) 

Purpose: This course is designed to provide the enrollees with 
a working knowledge of the mathematical, engineering, and managerial 
aspects of reliability and maintainability, including an introduction to 
system effectiveness. 

Scope: Among topics to be considered are the concepts of reliability 
(R) and maintainability (M), R&M requirements, R&M design considera
tion, managerial aspects of R&M programs, component and system reli
ability measurements, probability and statistics, data feedback and 
analysis, and an introduction to system effectiveness. 

Prerequisites: This course is designed for engineers and scientists 
currently engaged in reliability and maintainability activities. Enrollees 
are required to have completed mathematics through differential and 
integral calculus. 
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Appendix B 

EXTRACTS FROM THE ESPIONAGE LAWS AND 
FEDERAl STATUTES 

l'nited 8tate8 Oode, Tit1e 18, Section 793 
Gathering, Transmitting, or Losing Defense 
Information : 

a. ·whoever, for the purpose of obtaining in
formation respecting the nationa 1 defense with 
interest or reason to believe that the infonna
tion is to be used to the injury of the l:nited 
States, or to the advantage of any foreign 
nation, goes upon, enters, flies over, or other
wise obtains information concerning any vessel, 
aircraft, work or defense, navy yard, naval sta
tion, submarine base, fueling station, fort, 
battery, torpedo station, dockyard, canal, rail
road, arsenal, camp, factory, mine, telegraph, 
telephone, wireless, or signal station, building, 
office, research laboratory, or station or other 
place connected with the national defense 
owned or constructed, or in progress of con
stmction by the United States or under the 
control of the United States, or of any of its 
officers, departments, or agencies, or within 
the exclusive jurisdiction of the United States, 
or any place in which any vessel, aircraft, 
arms, munitions, or other materials or m
struments for use in time of war are be
ing made, prepared, repaired, stored, or are 
the subject of research or development, un
der any contract or agreement with the United 
States, or any department or agency thereof, 
or with any person on behalf of the United 
States, or any prohibited place so designated 
by the President by proclamation in time of 
war or in case of national emergency in which 
anything for the use of the Army, Navy, or 
Air Force is being prepared or constructed or 
stored, information as to which prohibited 
place the President has determined would be 
prejudicial to the national defense; or 

b. 'Whoever, for the purpose aforesaid, and 

B-1 

with like intent or reason to believe, copies, 
takes, makes, or obtains, or attempts to copy, 
take, make, or obtain and sketch, photograph, 
photographic negative, blueprint, plan, map, 
model, instrument, appliance, document, writ
ing, or note of anything conneeted with the 
national defense; or 

c. ·whoever, for the purpose aforesaid, re
ceives or obtains or agrees or attempts to re
ceive or obtain from any person, or from any 
source whatever, any document, writing, code 
book, signal book, sketch, photograph, photo· 
graphic negative, blueprint, plan, map, model, 
instrument, appliance, or note of anything con
nected with the national defense, knowing or 
having reason to believe, at the time he re.ceives 
or obtains, or agrees or attempts to receive or 
obtain it, that it has been or will be obtained, 
taken, made or disposed of by any person con
trary to the provisions of this Chapter; or 

d. Whoever, lawfully having possession of, 
access to, control over, or being entrusted with 
any document, writing, code book, signal book, 
sketch, photograph, photographic negative, 
blueprint, plan, map, model, instrument, ap
pliance, or note relating to the national defense, 
or information relating to the national defense 
which information the possessor has reason to 
believe could be used to the injury o£ the 
United States or to the advantage of any for
eign nation, willfully communicaieR, delivers, 
transmits, or causes to be communicated, de
livered, or transmitted, or attempts to com
municate, deliver, transmit or cause to be com
municated, delivered or transmitted the same 
~o any person not entitled to receive it, or 
willfully retains the same and fails to deliver 
it on demand to the officer or employee of the 
United States entitled to receive it; or 
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se1nination of information relative thereto, it 
shall be unlawful to make any photograph, 
sketch, picture, drawing, map, or graphical 
representation of such vital military and naval 
installations or equipment without first obtain
ing permission of the commanding officer of 
the military or nnxal post, eamp, or station, or 
naval vessels, military or naval command con
cerned, or higher authority, and promptly sub
mitting the product obtained to such command
ing officer or higher authority for censorship 
or such other action as he may deem necessary. 

b. "Whoever, violates this section shall be 
fined not more than $1,000 or imprisoned not 
more than one year, or both. (June 25, 1948, 
ch. 645,62 Stat. 737.) 

United 8tate8 Oode~ Title 18, Section '796 
Use of Aircraft for Photographing Defense 

Installations: 
1Vhoever uses or permits the use of an air

craft or any contrivance used, or designed for 
navigation or flight in the air, for the purpose 
of making a photograph, sketch, picture, draw
ing, map, or graphical representation of vital 
military or naval instrrllations or equipment, in 
violation of Section 795 of this title, shall be 
fined not more than $1,000 or imprisoned not 
more than one year, or both. (June 25, 1948, 
ch. 645, 62 Stat. 738.) 

United State8 Code, Title 18, Section 797 
Publication and Sale of Photographs of De

fense Installations: 
On and after thirty days from the date upon 

which the President defines any vital military 
or naval installation or equipment as being 
within the category contemplated under Section 
795 of this title, whoeYer reproduces, publishes, 
sells, or gives a'vay any photograph, sketch, 
picture, drawing, map, or graphical representa
tion of the vital military or na,:al installations 
or equipment so defined, without first obtaining 
permission of the commanding officer of the 
military or naval post, camp, or station con
cerned, or higher authority, unless such photo·· 
graph, sketch, picture, drawing, map, or 
graphical representation has clearly indicated 
thereon that it has been censored by the proper 
military or naval authority, shall be fined not 
more than $1,000 or imprisoned not more than 

one y£>ltr, or both. (June 25, 1948, ch. 645, 62 
Sto~. 738.) 

United States Code, Title 18, Section 798 
Disclosure of Cl-assified Information: 

a. Whoever, knowingly, and willfully com
munieates, furnishes, transmits, or otherwise 
makes available to an unauthorized person, or 
publishes, or uses in any manner prejudicial to 
the safety or interest of the rnited States or 
for the benefit of any foreign government to 
the detriment of the l:rnited States any classi
fied information- ( 1) concerning the nature, 
preparation, or usr of any code, cipher, or 
cryptographic system of the United States or 
any foreign government; or (2) concerning 
the design, construction, use, maintenance, or 
repair of any dm·ice, apparatus, or appliance 
used or prepared or planned for use by the 
United States or any foreign government for 
cryptographic or communication intelligence 
purposes; or ( 3) concerning the communica
tion intelligence from the communications of 
any foreign government, knowing the same to 
have been obtained by such processes-Shall 
be fined not more than $10,000 or imprisoned 
not more than ten ( 10) years, or both. (Added 
Oct. 31, 1951, ch. 655, Section 24(a), 65 Stat. 
719.) 

United State8 Code, Title 18, 8ectwn 799 
Violation of Regulations of K a tiona! Aeronau

tics and Space Administration: 
Whoever willfully shall violate, attempt to 

violate, or conspire to violate any regulation 
or order promulgated by the Administrator of 
the National Aeronautics and Space Admin
istration for the protection or security of any 
laboratory, station, base or other facility, or 
part thereof, or any aircraft, missile, space
craft, or similar vehicle, or part thereof, or 
other property or equipment in the custody of 
the Administration, or any real or personal 
property or equipment in the custody of any 
contractor under any contract with the Admin
istration or any subcontractor of any such con
tractor, shall be fined not more than $5,000, or 
imprisoned not more than one year, or both. 
(Added Pub. L. 85-568, title III, Section 304: 
(c) (1), July 29, 1958, 72 Stat. 434:.) 

United State8 Code~ Title 50, Sect-ion 797 
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Vol. 32 No. 18 March 18, 1975 Naval Ammunition Oepot, Crar)e, Indiana 

FROM THE COMMANDING OFFICER 

This issue of Bursts and Duds provides current, up-to-date information which must be followed 

by the Civilian Personnel Department in effecting terminations and reduction-in-force actions 

directed by the. Commander, Naval Sea Systems Command earlier this year. 

Vigorous and continuing efforts have been made by the top managers of NAD Crane to main

tain stable employment levels and avoid forced reductions of permanent personnel. Until now, 

we have been succes~ful in that endeavor. All appropriate actions have also been taken, 

independently, by the Crane Management Association and AFGE Local 1415 to eliminate or re

lieve the directed reduction-in-force of permanent employees. 

However, I have now been ordered to reduce the NAD Crane workforce to the level of 3830 

employees by 30 June 1975. In addition to absorbing all normal attrition of employees, it will 

be necessary to terminate the services of temporary employees and to separate 475 career and 

career/conditional employees by reduction-in-force procedures. These actions are necessitated by 

manpower ceilings imposed upon the Department of Defense, which have resulted in manpower 

realignments at several Naval Activities. 

I deeply regret the necessity for this action. I recognize that it will cause serious hardships for 

many families. During my tour of duty here I have become keenly aware of the industry and 

dedication of Crane employees. I want to assure all of you who are adversely affected'that the 

actions being taken do not suggest any inadequacy of performance on your part. On the con

trary, you have contributed magnificently to the defense posture and security of our nation. 

One step which is being taken to alleviate the reduction in personnel is to obtain authority for 

the "early out" retirement provisions which can be authorized by the Civil Service Commission 

when an activity is undergoing reduction-in-force. Request for this authority has been initiated. 

You will be advised of the specific provisions as soon as it is authorized. 

The procedures outlined in this publication are those required by law and regualtions of the 

Civil Service Commission and the Navy Department. I suggest that each employee and supervisor 

retain this paper for future reference and to help in understanding how forced separations of 

employees must be effected. In addition, watch for future issues of Bursts and Duds. I will be 

furnishing additional information and clarification on Rl F questions which come to my attention. 

R. L. McAdhy 
Captain, USN 
Commanding Officer 



GENERAL INFORMATION ON REDUCTION IN PERSONNEL AT NAD CRANE 

1. DEFINITIONS 

a. Temporary Employee--Employee serving under a Temporary limited appointment not to exceed one year. 
b. TAPER Employee--Employee serving under Temporary Authority issued by the Civil Service Commission pending the 

establishment of a register of eligibles. 
c. Career-Conditional Employee--Employee serving under an appointment made on a permanent basis but who has less than 

three years' continuing service under this appointment. 
d. Career Employee--Employee serving under a permanent appointment who has completed three years' or more substantially 

continuous service under career-conditional appointment. 
e. Excepted Employee--Employee holding an appointment excepted from the Competitive Civil Service System by law, 

executive order or regulation. (Examples include Vietnam veterans holding Veterans' Readjustment Appointments (VRA), 
severely handicapped employees and undergraduate college students working under cooperative work-study agreements.) 

f. Representative Rate--The step rate used in determining valid job offers in a reduction-in-force. Regulations prescribe 
that the step rates to be used for this purpose are the 4th step of the General Schedule (GS) for positions subject to the 
Classification Act, and the 2nd step for wage grade positions (supervisory and non-supervisory). 

g. Competitive Level--A group of positions that are of the same grade level and are sufficiently similar as to duties and 
knowledge and skills needed to perform the work that interchange of employees is feasible without undue interruption of the 
work. Characteristics shared by all positions in a competitive level are similarity of duties, responsibilities, and pay schedules; 
and similarity of requirements for experience, training, skills, and aptitudes. 

h. Competing Employee--Employee serving under appointment not limited to one year or less. 
i. Non-Competing Employee--Employee serving under appointment with specific time limitation of one year or less. An 

employee with unsatisfactory performance rating regardless of type of appointment is a non-competing employee. 
j. Retention Subgroups--A grouping of employees according to the type of appointment and veteran's preference. (This 

grouping is illustrated in paragraph 3b below). 
k. Retention Register--A list of employees by competitive level in retention order. 

2. NOTICE PERIODS 

a. Temporary Employees. 
(1) Employees serving under temporary appointments not to exceed one year will be given an advance notice of five 

working days. The five days will be in a work status if possible. 
(2) Employees serving under TAPER and Term appointments (when present in workforce) will be given a 30-day advance 

notice in a work status if possible. 
b. Career and Career-Conditional Employees. ( 

(1) Employees affected by RIF action will be given an advance notice of 60 days in a duty status (if possible). 
(2) The employee, upon his request, shall be carried on leave without pay or annual leave (if available) for such additional 

time as necessary to provide a 90-day notice period prior to separation. 

3. ORDER OF SEPARATIONS 

a. General. Employees serving under temporary appointments will be separated before employees in the same competitive 
level who hold career or career-conditional appointments. 

(1) Employees in Wage Grade Positions. Temporary employees will be the first employees separated from each competitive 
level by retention order. That is, employees with the shortest period of creditable federal service will be released first. Considera
ti'on will also be given to veteran's preference as explained in paragraphs 3b, 4 and 8 below. 

(2) Employees in Classification Act Positions. Temporary Classification Act employees will be separated in the order 
in which their positions are eliminated, rather than by retention order. This means that when a Classification Act 
position occupied by an employee on a temporary limited appointment is abolished, the employee occupying that position is 
terminated. 

b. Except as indicated above for temporary employees in Classification Act positions, the order of release from a competitive 
level will be according to the following retention subgroups (unless the employee involved is entitled to another job offer, release 
from his competitive level will also result in his separation): 

(1) 08- Non-veteran employees serving on temporary limited appointments in continuing positions. 
(2) OA- Veteran employees serving on temporary limited appointments in continuing positions. 
(3) 58- Career-conditional non-veteran employees serving on temporary promotions. 
(4) 5A- Career-conditional veteran employees serving on temporary promotions. 
(5) 48- Career non-veteran employees serving on temporary promotions. 
(6) 4A- Career veteran employees serving on temporary promotions. 
(7) 38- Term and TAPER non-veteran employees. 
(8) 3A- Term and TAPER veteran employees. 

*(9) 28- Career-conditional non-veteran employees. 
*(10) 2A- Career-conditional veteran employees. 

(11) 18- Career non-veteran employees. 
(12) 1A- Career veteran employees. 

*Also included in these retention subgroups are career employees who are serving a probationary period and career employe( 
who are serving in obligated positions. (Obligated positions are positions to which other employees have statutory restoratior, 
rights.) 
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NOTES: 1. Employees in Groups 0, 5, and 4 and employees with an unsatisfactory performance rating are called non-competing 
employees. All employees in these groups in the same competitive level will be removed from the competitive level before any 
competing employee is released. 

2. Employees on temporary promotion are non-competing employees in the competitive level to which temporarily 
, promoted. They compete for retention only in the competitive level of their regular job. 

3. Release from each retention subgroup above wi II be by retention order. That is, employees with the shortest period 
of creditable federal service will be released first. Release of employees in the same subgroup with the same service date (ties) 
will be based on performance ratings. If performance ratings are the same then other means of breaking the tie will be used in 
this order: (1) length of service in present position, (2) length of service at Crane, (3) length of pertinent experience related to 
present position. 

4. Under the Dual Compensation Act, retired members of the Armed Forces working in Civil Service positions are 
considered to be non-veterans and have no veterans' preference in a reduction-in-force. Exceptions to this rule are those retired 
veterans who have less than 20 years of full-time active service, those whose retirement was based on disability incurred in the 
line of duty during aperiod of war, or those who have been employed on a federal civilian job continuously since 30 November 
1964. For reduction-in-force purposes, retired members of the Armed Forces, not covered by one of the exceptions in the 
preceding sentence, receive credit for only that military service performed during wartime or in a campaign or expedition for 
which a campaign badge has been authorized. 

4. REASSIGNMENT RIGHTS (BUMP AND RETREAT) 

a. Temporary Employees. 
(1) Employees holding temporary limited appointments have no reassignment rights. 

b. Career and Career-Conditional Employees. 
(1) Career and career-conditional employees released from a competitive level are entitled to assignment to another posi

tion in one of the following ways: 
(a) To a continuing position in another competitive level for which he qualifies for displacement action, but is 

occupied by an employee in a lower retention subgroup. In this situation, alA employee can displace alB or an employee in 
group 2 or 3. A 1 B can displace an employee in group 2 or 3. A 2A can displace a 2B or an employee in group 3. This right 
to displace on the basis of subgroup superiority is known as reassignment or "bumping" rights. 

(b) To a position from which he was previously promoted and which is occupied by an employee with a later service 
date in the same or lower retention subgroup. In this situation, a lA with a service date of 03-17-58, can displace another lA 
with a service date of 03-18-58. He can also displace an employee in subgroup 1 Borin group 2 or 3. This is known as "retreat 
rights." 

(2) A career or career-conditional employee reached for a reduction-in-force may be assigned to a vacant position for 
which he qualifies which is the ~arne grade or level and/or equal representative rate to the best offer available under (1) (a) and-

') above. (This will satisfy his reduction-in-force rights.) The employee involved does not have the right to choose 
ttle position to which he will be assigned. -

5. QUALIFYING FOR DISPLACEMENT (BUMP AND RETREAT) 

To be eligible to bump or retreat, an employee must not only have superior retention rights to the employee in the position, but 
also he must be sufficiently qualified that he can,assume the position without undue interruption of the work. This means 
that he must be fully qualified--including meeting the physical qualifications of the job for which being considered under bump
ing and retreat rights. If the physical requirements for the position for which being considered are greater than the one in 
which he is performing, a current physical examination may be necessary. As the situations are identified, the Civilian Personnel 
Department requests the Medical Department to schedule and conduct physical examinations as rapidly as possible. Employees 
should protect their rights to possible job offers under R IF by cooperating fully in the physical examining process. If they · 
subsequently wish to decline the offer or even to appeal the decision that it represents their "best offer," they still have that 
right. However, if it cannot be determined that they are "fully qualified," the offer cannot be made in the first place! 

6. DECLINATION OF OFFERS IN REDUCTION IN FORCE 

(a) Regulations require that an employee separated from a competitive level must be given his "best" offer based on available 
positions and his retention standing. The "best" offer is determined on the basis of .P.i!Y• using the representative rate method. 

(b) An employee may decline his "best" offer if he chooses. However, such a declination will not entitle him to an offer of 
another position. Rather, the declination of a valid (best) offer in Rl F will result in separation of the employee involved. 

7. RELEASE OF EXCEPTED EMPLOYEES. Excepted employees do not compete in reduction-in-force with employees in 
the competitive service. They QQ._ compete with other employee's in the excepted service. Excepted employees are grouped 
separately on retention registers by competitive levels and subgroup retention standing the same as described above. As 
management determines that positions occupied by excepted employees must be excessed, the employees involved compete 
within the excepted service for the remaining positions. Those who are not entitled to an offer of another excepted position 
are separated. 

8. VETERANS VS. NON-VETERANS. A mistaken impression seems to persist that it is illegal or improper to separate 
employees with veterans' preference while non-veteran employees remain in the workforce. A look at the provisions of RIF 
regulations as explained in paragraphs 3 and 4 above should readily reveal the true situation. Veterans' preference applies 
within the retention group for Rl F purposes. Since non-competing employees must be separated from a competitive level before 
<Jny of the competing employees, it is required that temporary veteran employees be separated from a given competitive level 

( 3d of non-veteran employees in retention subgroups 3b, 2b, and lb. Similarly, a career-conditional veteran employee (2A) 
\.,d be separated from a competitive level before career non-veterans in retention group lb. 
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9. SEVERANCE PAY 

a. Temporary Employees. 
(1) Employees serving under these appointments are not eligible for severance pay. 

b. Career and Career-Conditional Employees. 
(1) Employees working under career-conditional appointments are entitled to severance pay if they are separated in 

reduction-in-force, provided they have worked without any break in service of more than three days for a minimum of 12 
calendar months preceding the date of separation. 

(2) A career-conditional or career employee is also entitled to severance pay, if he meets the 12 months serviCe require
ment and if he declines an offer of lower grade and rate of pay (exclusive of a retained rate) and is separated in RIF as a result 
of that declination. The declination of an "equivalent position" (which means one that provides a rate of pay at least equal to 
his current rate of pay) makes an employee ineligible for severance pay. 

(3) Severance pay is computed as follows: one week of basic compensation for each year of creditable service up to 10 
years; two weeks of basic compensation for each year of creditable service beyond 10 years. In addition, the basic compensation 
is increased by 10 per cent for each year employee's age exceeds 40. The total amount cannot exceed one year's pay at the 
rate of pay in effect immediately prior to separation. 

(4) Employees entitled to an immediate annuity at the time of separation, or who are receiving compensation under the 
Federal Employee's Compensation Act are not entitled to severance pay. 

10. RETENTION REGISTER 

a. Official retention registers are maintained by the Civilian Personnel Department in Building 5. Employees may obtain 
information concerning their standing on the retention register by calling extension 1606. They may also make an appointment 
to see that part of the retention register in which their competitive level appears. 

b. After an employee receives a Rl F notice indicating a job offer or separation under Rl F procedure, he is entitled to see any 
retention register which has a bearing on the action affecting him. Normally, this opportunity would be provided at the same time 
as his counseling interview as explained in paragraph 11. 

11. COUNSELING 

a. A member of the Civilian Personnel Department staff will be available for individual or group counseling on specific 
questions concerning reduction-in-force notices and to help enroll employees being separated in reemployment programs. 
Supervisors will arrange for counseling appointments after Rl F notices are issued. 

12. REEMPLOYMENT BENEFITS AND OUT-PLACEMENT SERVICE (CAREER AND CAREER-CONDITIONAL 
EMPLOYEES ONLY) 

a. Reemployment Priority List (NAD Crane) 
(1) Employees' names will be entered on this list for the positions from which they were separated i)nd for positions fc 

which they qualify. Names will be listed in retention subgroup order and considered in that order for reemployment, as vacb. dS 

at Crane are filled by outside hire. 
(2) Separated career status employees will be carried on the Reemployment Priority List for two years and separated 

career-conditional employees will be carried for one year, unless their reemployment rights are satisfied earlier. 
b. Department of Defense Priority Placement Program 

(1) This program provides additional priority employment consideration over all types of staffing actions at federal 
establishments in locations where separated employees are registered for employment. 

c. Civil Service Commission's Displaced Career Employee Program 
(1) This program provides additional priority employment consideration over outside hires at federal establishments in 

locations where separated employees are willing to accept employment. 
d. Details concerning the method used to apply for programs stated in band c above, will be discussed with employees during 

their counseling interview. 
e. ·In addition, every reasonable effort will be made to place employees with outside employers through an organized out

placement service. 
f. Advice will also be provided on filing with the Indiana Employment Security Division for jobs which may be available in 

the area and for unemployment insurance benefits. 

13. OUT-PLACEMENT SERVICE (TEMPORARY EMPLOYEES) 

a. Assistance will be given by advising on employmeht opportunities which may be possible through the Civil Service 
Commission registers. 

b. Advice will' also be provided on filing with the Indiana Employment Security Division for jobs which may be available in 
the area and for unemployment insurance benefits. 

This special Rl F edition is published in lieu of 
the March 21 issue. The next regular issue of the 
Bursts and Duds will be published April4. 

4 

BURST & DUDS- published bi-weekly at the Naval Ammunition 
Depot, Crane, Indiana, from appropriated funds and printed on 
U.S. Government equipment, In compliance with Department of the 
Navy Publication & Printing Regulation P-35. This publication 
receives the service of Armed Forces News Bureau. The conten't of 
this publication does not necessarily reflect the official views of 
the Department of Defense. 

Commanding Officer- CAPT Richard L. McArthy 
Executive Officer- CDR F. R. Friddle, Jr. 
Editor- Dave Johnson· Depot phone 1394 
,O.ssoclate Editor· Anne Jones· Depot phone 1394 



ELEMENTS OF RELIABILITY AND MAINTAINABILITY (JT) 5A-F2 
(3 WEEKS) 

Purpose: This course is designed to provide the enrollees with 
a working knowledge of the mathematical, engineering, and managerial 
aspects of reliability and maintainability, including an introduction to 
system effectiveness. 

Scope: Among topics to be considered are the concepts of reliability 
(R) and maintainability (M), R&M requirements, R&M design considera
tion, managerial aspects of R&M programs, component and system reli
ability measurements, probability and statistics, data feedback and 
analysis, and an introduction to system effectiveness. 

Prerequisites: This course is designed for engineers and scientists 
currently engaged in reliability and maintainability activities. Enrollees 
are required to have completed mathematics through differential and 
integral calculus. 



------------------------------~----

GRADE 

0 Demonstrated outstanding comprehension of course 
principles and techniques and a commendable facility to 
apply them. 

S+ Demonstrated above average comprehension of course 
principles and techniques and a commendable facility to 
apply them. 

S Demonstrated ave rage comprehension of course principles , 
and techniques and an apparent facility to apply theme. 

S- Demonstrated a limited comprehension of course principles 
and techniques. Opportunities for application should be 
carefully selected and supervision provided. 

U Demonstrated a lack of comprehension of the subject 
matter presented to the degree necessary for its use, 

Inc. Student was unable to complete the course due to absence 
from class. 



DEPARTMENT OF THE NAVY 
NAVAL AMMUNITION DEPOT 

CRANE, INDIANA 47522 IN REPLY REFER 1'0: 

3048 .. RES: 1 as 
5512 
11 April 1974 

MEMORANDUM 

From: 304 
To: 301 

Subj: Secret Security Clearance for 
Mr. Robert Jackson Marks II 

1. It is requested that a Secret Security Clearance be obtained for 
Mr. Robert J. Marks II, Social Security Account Number . 

2. Mr. Marks, an electronics engineer GS-855-9, is employed in the 
Plans and Programs Div., Quality Evaluation and Engineering Laboratory. 

Copy to: 
3048 (Saum) 
3048 (Allen) 
3048 (Marks) 

S. S, KALBi:.l{l!,i~ 
By direction 

.. 
'·, .~ 

I . 
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POSITION OR JOB TITLE OR SERIES PAY LEVEL FIERS CLASSIFICATION OR RATING OFFICIAL 
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"' ~~--~~~--~~~~~~~~-+~~~--~---+---4------------------~-----~ :5 3, r I PST ACT I ON 

4. RECOI-"!~0£0 

(No. ) hie: I 

REASON FOR SUBMISSION 

DUllES AND RESPONSIBILITIES NOT ELSEWHERE DESCRIBE.O- COMPLETE 
OE~CR I PT I ON ATTACHED. 

(No.:) (Title:) 

CERTIFICATIONS : 

The description of the duties and respono>bi ], l1es 

of this position or job is complete and aC< ural<· 

19. SIGNATURE (Employ") OA ·I AllACHED POS. OR JOB II CLASS. OR RATING 
AMfNOMENT NO.~~~~~~~~------~~~~~~~~--~~~ 

REMA4KS 

TO-

I DENT I CAL TO-

A11ACHED 
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rhe classific.1tion of this position may be appealed by the incumbent at any time. Appeals from classificntion a.c. 
ions which result in demoti.on or reduction in compensation must be timely in order for retroactivity to apply. 

'onsu/t your classifler or appropriate activity instruction for procedures. Civil Service Commission classifiro-
ion standards and Department of the Navy classification ~uides are available for review in the Waae and 

'Jassi lication Office. 



INSTRUCTIONS FOR COMPLETING FORM NAVSO 12510/7 

FOR GRADED POSITIONS 
(Note: Optional Form 8 is to be used for proposed 
allocations to GS·i6, GS-i7, or GS-18 ·see NCPl 
93?. General instructions for preparing position 
descriptions are contained in NAVSO 12510/lA. 
Special instructions are contained in applicable 
Spec i a l Que s t ion L i s t s • ) 

~-~_1. To be executed only by persons who 
have been officially authorized to take classi-
fication action. Space is provided for taking 
three separate actions on the same position; the 
second and third actions may be on maintenance re· 
view, the result of application of new standards 
or of review by higher authority, etc. The posi· 
tton title must be the official title authorized 
by CSC or Navy standards, NAVEXOS P-2440, or other 
appropriate instructions. The classification 
offictal must be a person officially authorized to 
classify the position. 

4. Optional. A recommendation should reflect the 
;on~1dered judgment of the originator. 

5. Enter name of employee regularly performing 
t-he work. If not regularly pel'formed, enter 
"VACANT." 

6. "Location" means city and atate. 

7 th~. Enter u many organizational sub-
l!-~1mion~ aa necessary to show the one in which 
.he position ia located. 

I I Opt 1 on a l . 

!1._~!'_rou~:h 16. Self-explanatory. 

17. Complete whenever the position supersedes 
~hother, out of which it has developed in whole 
or 1n part. This information is necessary for 
h1•tnrtr~l continuity and to provide accurate 
.Jt>tH f~or •·ther personnel processes. 

~·.Km!llj.del!l of "other" reasons are "Survey," 
r>rli(Bfll ution," and "Checklist." 

19. ~tgnmture optional unless required by the 
;;;-tiv1 ty or a higher management authority. 

20 and 21 MUST· be executed before forwarding to 
Clossi f1 ~tion official. 

22. Fot mpecial notations by classification 
;;r·f1ce ~.g., brief evaluation reports, reference 
to NI!!VY "r esc postaudits, competitive levels, 
restrActions on filling position, or requirements 
for reviewing position later. 

Thie space should also be used to (a) iden· 
tify any IA and" statement of difference" posi • 
tiona and the date each was established, and (b) 
the alternative series on interdisciplinary 
positions. 

23. To be initialed ond dated by the clossifico· 
tTon spcc'ialist whenever he has subsequently 
audited the position (e. g., on maintenance review) 
and found that the description is still current 
and accurate and that the classification assigned 

"!mains correct. 

Jescription of duties and responsibilities. 
This is normally typed on plain bond and 

attached to the NAVSO 12510/7. Very brief descrip
tions, however, such as short amendments, state
ments of differences, or checklist descriptions 
should, if space permits, be inserted 1n Item 22. 

FOR UNGRADED POSITIONS 
(Note: Gener!!l instructions for preparing job 
descriptions are contained in NAVSO 12510/78. 
Special instructions for Masters and Foremen are 
given in NCPI 531, Encl. 5,) 

In upper right.-h11nd corner, chec!t the "JD" box, 

~· To be executed only by pere10ns who 
have been officiaJly l!uthorized. to take a rating 
action. Space is provided for toking three seps· 
rate 11ctions on the same job. Thia permits re~ 
cording subsequent re·rating actions t11ken by the 
activity, as on maintenance review or applic11tion 
of new rating definitions, or by management 
bureaus or OCMM. 

Job Title, Enter the oflioial,titl• author· 
ized in NCPI 531, cunent OCMM Notii::€!11.1, or ()Oild 
letters o£ authorimation. (For 11 aupervi11.1ory 
rating with a special designator, such u "Public 
Works," indicote the "rsting·concernad" in !M1m 
22. ) . 

Service, Enter appropril!lte &trvica, siHII'I u 
"W" (General Wage), "C" (Commisll!ary), etc. 

·Pay Ltvel tir For'll!!ti·la, pay l".!ivel for 
rating, e.g., "W-11" for Plumbers; or pay formula, 
e, g. , "WF- 18" for Leadingmen Carpenter. 

Rating Official. This is a person officially 
authorized to make rating determinationa. · 

4 & 5. Optional. 

6. "Location" means city 11nd state. 

7 through 10, Enter u mll!ny suhdi vi a ions 
needed to locate the job . 

11. Optional. 

12. Enter the number of employees, by title, now 
performing work of the job, or "non®," lilS appro
priate. 

13 and 14. Self-explanatory. 

15 and 16. Optional. Activities may cite the 
appropriate P-1005 rating definition by number, in 
lieu of describing the job, wh®n tho P~l005 defini· 
tion adequately covers most or all of the duties 
performed. 

] 7. Se lf·exp lon a tory. 

18. For actions not cove red by i terns 13 t.hr ough 
17. 

19. Optional. 

20 and 21. MUST be completed before forwarding to 
rating official. 

22. To be used by rating office for purposes 
Similar t.o those described in Item 22 fol' graded 
position9. 

23. Optional. May be umed for recording findings 
on maintenance revtew. 

~~~.~~~·~~ 

-~~· ~~~~~--
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Appendix B 

EXTRACTS FROM THE ESPIONAGE LAWS AND 
FEDERAL STATUTES 

United 8tate8 Oode, Title 18, Section 7.93 
Gathering, Transmitting, Ot' Losing Defense 
Information : 

a. \Vhoever, for the purpose of obtaining in
formation respecting the national defense with 
interest or reason to believe that the informa
tion is to be used to the injury of the l:nited 
States, or to the advantage of any foreign 
nation, goes upon, enters, flies over, or other
wise obtains information eoncerning any vessel, 
aircraft, work or defense, navy yard, naval sta
tion, submarine base, fueling station, fort, 
battery, torpedo station, dockyard, eanal, rail
road, arsenal, camp, factory, mine, telegraph, 
telephone, wireless, or signal station, building, 
office, research laboratory, or station or other 
place connected with the national defense 
owned or constructed, or in progress of con
struction by the United States or under the 
control of the United States, or of any of its 
officers, departments, or agencies, or within 
the exclusive jurisdiction of the United States, 
or any place in which any vessel, aircraft, 
arms, munitions, or other materials or m
struments for use in time of war are be
ing made, prepared, repaired, stored, or are 
the subject of research or development, un
der any contract or agreement with the United 
States, or any department or agency thereof, 
or with any person on behalf of the United 
States, or any prohibited place so designated 
by the President by proclamation in time of 
war or in case of national emergency in ·which 
anything for the use of the Army, Navy, or 
Air Force is being prepared or constructed or 
stored, information as to which prohibiteLl 
place the President has determined would be 
prejudicial to the national defense; or 

b. Whoever, for the purpose aforesaid, and 

with like intent or reason to believe, copies, 
takes, makes, or obtnins, or attempts to copy, 
take, make, or obtain and sketch, photograph, 
photographic negative, blueprint, plan, map, 
model, instrument, appliance, docume-nt, writ
ing, or note of anything connected with the 
national defense; or 

c. ·whoever, for the purpose aforesaid, re
ceives or obtains or agrees or a.tt empts to re
ceive or obtain from any person, or from any 
source whatever, any document, "Titing, code 
book, signal book, sketch, photograph, photo
graphic negative, blueprint, plan, map, model, 
instrument, appliance, or note of anything con
nected with the national defense, knowing or 
having reason to believe, at the time he receives 
or obtains, or agrees or attempts to receive or 
obtain it, that it has been or will be obtained, 
taken, made or disposed of by any person con
trary to the provisions of this Chapter; or 

d. Whoever, lawfully having possessiO!{ of, 
access to, control over, or being entrusted with 
any document, writing, code book, signal book, 
sketch, photograph, photographic negative, 
blueprint, plan, map, model, instrument, ap
pliance, or note relating to the national defense, 
or information relating to the national defense 
which information the possessor has reaso11 to 
believe could be used to the injury of the 
United States or to the advantage of any for
eign nation, willfully communicates, delivers, 
transmits, or causes to be communicated, de
livered, or transmitted, or attempts to com
municate, deliver, transmit or cause to be com
municated, delivered or transmitted the same 
~o any person not entitled to receive it, or 
willfully retains the same and fails to deliver 
it on demand to the officer or employee of tlie 
United States entitled to receive it; or 
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APPENDIX B 

e. "'\Vhoe\·er, having unauthorized possession 
of, access to, or control over any document, 
writing, code book, signal book, sketch, photo
graph, photographic negative, blueprint, plan, 
map, model, instrument, appliance, or note re
lating to the national defense, or information 
relating to. the national defense which informa
tion the possessor has reason to believe could be 
used to the injury of the United States or to 
the advantage of any :foreign nation, willfully 
communicn,tes, delivers, transmits or causes to 
be communicated, delivered, or transmitted, or 
attempts to communicate, deliver, transmit or 
cause to be commuuicated, delh·ered, or trans
mitted the same to any person not entitled to 
r.eceive it, or willfully retains the same and 
fails to deliver it to the office or employee of 
the United States entitled to receive it; or 

f. 'Whoever, being entrusted with or having 
lawful possession or control of any document, 
writing, code book, signal book1 sketch, photo
graph, photographic negative, blueprint, plan, 
map, model, instrument, appliance, note, or in
formation relating to the national defense, 
( 1) through gross negligence permits the same 
to be removed from its proper place of custody 
or delivered to anyone in violation of his trust, 
or to be lost, stolen, abstracted, or destroyed, or 
(2) having knowledge that the same has been 
illegally removed from its proper place of 
custody or delivered to anyone in violation of 
his trust, or lost, or stolen, abstracted, or 
destroyed, and fails to make prompt report of 
such loss, theft, abstraction, or destruction to 
his superior offi.cer-

Shall be fined not more than $10,000 or im
prisoned not more than ten (10) years, or both. 

g. If two or more persons conspire to violate 
any o:f the foregoing provisions of this section, 
and one or more of such persons do any act 
to effect the object of the conspiracy, each of 
the parties to such conspiracy shall be subject 
to the punishment provided for the offense 
which is the object of such conspiracy. June 
25, 1948, c. 645, Section 1, 62 Stat. 736, amended 
Sept. 23, 1950, c. 1024, Section 18, 64 Stat. 1003. 

United States Oode, Title 18, Section 794. 
Gathering or Delh·ering Defense Information 

to Aid Foreign Government: 

a. ·whoever, with intent or reason to believe 
that it is to be used to the injury of the 
United States or to the advantage of a foreign 
nation, communicates, delivers, or transmits, or 
attempts to communicate, deliver, or transmit, 
to any foreign government, or to any faction 
or party or military or naval force within a 
foreign country, whether recognized or un
recognized by the United States, or to any 
representative, officer, agent, employee, subject, 
or citizen thereof, either directly or indirectly, 
any document, writing, code book, signal book, 
sketch, photograph, photographic negative, 
blueprint, plan, map, model, note, instrument, 
appliance, or information relating to the na
tional defense, shall be punished by death or 
by imprisonment for any term of years or for 
life. 

b. "'\Vhoever, in time of war, with intent that 
the same shall be communicated to the enemy, 
collects, records, publishes, or communicates, or 
attempts to elicit any information with respect 
to the movement, numbers, description, condi
tion, or disposition of any of the Armed Forces, 
ships, aircrafts, or war materials o:f the United 
States, or with respect to the plans or conduct, 
or supposed plans or conduct of any naval or 
military operations, or with respect to any 
works or measures undertaken for or connected 
with, or intended :for the fortificatjon or de
fense of any place, or any other information 
relating to the public defense, which might be 
useful to the enemy, shall be punished by death 
or by imprisonment for any term of years or 
for life. 

c. I£ two or more persons conspire to violate 
this section, and one or more of such persons do 
any act to effect the object of the conspiracy 
shall be subject to the punishment provided 
for the offense which is the object o:f such con
spiracy. As amended Sept. 3, 1954, c. 1261, 
Title II, Section 201, 68 Stat. 1219. 

United States Oode, Title 18, Seotwn '795 
Photographing and Sketching Defense Instal

lations: 
a, Whenever, in the interest of national de

fense, the President defines certain vital mili
tary and naval installations or equipment as 
requiring protection against the general dis-
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lim1 ve prob'l em!> r~~qarding requ1 

of assigned proj directly ~vith originator. Problems of corn~lation 

9 
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COMPREHENSIVE PLANS, continued 

Type of enrollment I In 1974 In i975 Enroll. 
enrollee paid enrollee pays Code 

Kaiser Foundation Health Plan (Hawaii) 

I 
631 I Self Only-High Option I $ 3. 33 I 
632 Self and Family-High Option 12. 40 

Kaiser Foundation Health Plan (Northern California) 

1
591 I Self Only-High Option I $ 4.47 
592 Self and Family-High Option 12. 16 

Kaiser Foundation Health Plan (Oregon) 

1
571 I Self Only-High Option I $ 3.14 
572 SelfandFamily-HighOption 9.48 

Kaiser Foundation Health Plan (Southern California) 

1
621 I Self Only-High Option I $ 7. 08 
622 Self and Family-High Option 18.99 

Lovelace-Bataan Health Program (New Mexico) 

1
741 I Self Only-High Option I 
742 Self and Family~High Option 

Medical Service Bureau Plan (North Idaho) 

1
311 I Self Only-High Option 
812 Self and Family-High Option 

Metro Health Plan (Michigan) 

1
521 I Self Only-High Option 
522 Self and Family-High Option 

Michael Reese Health Plan, Inc. (Illinois) 

1
751 I Self Only-High Option I 
752 Self and Family-High Option 

* 
* 

$ 6.29 
14.38 

$ 9.70 
23.41 

* 
* 

National Hospital Association Plan (Oregon-Washington) 
,r- I 841 I Self Only-High Option I $ 1. 72 

I 842 Self and Family-High Option 4.40 
RIGHA Health Plan (Rhode Island) 

1
701 I Self Only-High Option I $ 4.55 
702 I Self and Family-High Option 14.01 

Ross-Loos Medical Group (Los Angeles) 

! 
611 I Self Only-High Option I $ 4. 85 
612 Self and Family-High Option 11.34 

SSS Plan Puerto Rico) 

1
891 I Self Only-High Option I $ 1. 70 
892 Self and Family-High Option 8. 87 

Union Health Service, Inc. (Illinois) 

1
761 I Self Only-High Option I * 
762 Self and Family-High Option * 

University Affiliated Health Plans, Inc. (Washington, D.C.) 

1
771 I Self Only-High Option I * 
772 Self and Family-High Option * 

Washington Physicians Service (Seattle) 

I 
831 I Self Only-High Option I $ 3. 97 
832 Self and Family-High Option 14.27 

Western Clinic Plan (Washington) 

1

561 I Self Only-High Option I $ 4.42 
562 Self and Family-High Option 10.70 

$ 2.48 
10.47 

$ 3.34 
9.41 

$ 2.56 
8. 14 

$ 6. 25 
17. 12 

$ 5.45 
18.45 

$ 4. 14 
9. 12 

$ 8.65 
20.77 

$ 5.27 
14.33 

$ 2. 23 
5. 72 

$!).57 
15.48 

$ 5.33 
11. 95 

$ 2.09 
7.82 

$ 3.44 
13.57 

$4.61 
17. 82 

$4.61 
15.80 

$ 3.87 
8. 67 

U.S. Civil Service Commission 

Bureau of Retirement, Insurance, and Occupational Health 

FEDERAL EMPLOYEES HEALTH BENEFITS PROGRAM 
1975 BIWEEKLY HEALTH BENEFITS RATES 

-
BIWEEKLY WITHHOLDING RATES FOR ALL PLANS AND OPTIONS FOR 1975 

<~~These rates apply to all Federal employees on a biweekly pay schedule except Postal 
Service employees. Postal Service employees should contact their personnel office or 
head of installation for information. 

<~~For 1975, the biweekly Government contribution is increased from $5.49 to $7.64 for a 
self only and from $13.67 to $18.93 for a family enrollment, but no more than 75% 
of the total cost of any type of enrollment. 

"Your biweekly withholding from pay in 1974 and 1975 is shown below. 
e To find whether your bh.yeekly withholding increases or decreases in 1975, compare 

amounts shown in last two columns for your plan and type of enrollment. 
"Equivalent monthly withholding and contribution rates are approximately 27~ times 

.the biweekly rates. 

GOVERNMENT-WIDE PLANS 

Enroll. I 
Code Type of enrollment 

Service Benefit Plan (Blue Cross-Blue Shield) 
101 ' Self Only-High Option 
102 Self and Family-High Option 
104 Self Only-Low Option 
105 Self and Family-Low Option 

Indemnity Benefit Plan (Aetna) 
201 Self Only-High Option 
202 Self and Family-High Option 
204 Self Only-Low Option 
205 Self and Family-Low Option 

I 
In 1974 I In 1975 I 

enrollee paid enrollee pays 

$ 6.39 $ 5.40 
15.30 12.88 

1.02 1. 02 
2.50 1 2.50 

$ 5.03 $ 3.88 
12.50 9. 77 

1.49 1. 50 
3.69 3. 9~ 

EMPLOYEE ORGANIZATION PLANS 

Enroll. I 
Code 

Type of enrollment 

Alliance Health Benefit Plan 
461 Self Only-High Option 
462 Self and. Family-High Option 
464 Self Only-Low Option 
465 Self and Family-Low Option 

AFGE Health Benefit Plan 
301 Self Only-High Option 
302 Self and Family-High Option 
304 Self Only-Low Option 
305 Self and Family-Low Option 

American Postal Workers Union Plan 
471 Self Only-High Option 
472 Self and Family-High Option 
474 Self Only-Low Option 
475 Self and Family-Low Option 

In 1974 In 1975 
I -~--- 'I 
I enrollee paid enrol~~ pays I 

$ 5.12 
12.33 

.94 
2.39 

$ 6.05 
12.86 
1.04 
3.03 

$ 6.83 
12.94 
1.45 
3.54 

$ 2.83 
6.74 

. 75 
l. 91 

$4.49 
8.93 

. 94 
2. 73 

$ 8. 71 
17.47 
l. 45 
3.54 

- . }?~~ !_l:;flE:~3l 



EnrolL I 
code 

Canal Zone Benefit Plan 

Type of enrollment 

1
431 I Self Only-High Option 
432 Self and Family-High Option 

Foreign Service Benefit Plan 

1
401 I Self Only-High Option 
402 Self and Family-High Option 

GEBA Health Benefit Plan 
411 Self Only-High Option 
412 Self and Family-High Option 
414 Self Only-Low Option 
415 Self and Family-Low Option 

I 
In 1974 I In 1975 

enrollee paid enrollee pays 

$ 4. 94 I $ 2. 79 
12.25 6. 99 

$ 2 . 06 I $ 1. 96 
7.43 6. 73 

$ 3.03 
13.94 

.78 
1.97 

$ 2.33 
11. 64 

. 78 
L 97 

Government Employees Hospital Association Benefit Plan 
311 Self Only-High Option I $ 6.00 

8.98 
2.14 
3.70 

$ 3.85 
5.66 
1. 91 
3. 70 

312 Self and Family-High Option 
314 Self Only-Low Option 
315 Self and Family-Low Option 

Mail Handlers Benefit Plan 
451 Self Only-High Option 
452 Self and Family-High Option 
454 Self Only-Low Option 
455 Self and Family-Low Option 

NALC Health Benefit Plan 
321 Self Only-High Option 
322 Self and Family-High Option 
324 Self Only-Low Option 
325 Self and Family-Low Option 

_tmasters Benefit Plan 
361 Self Only-High Option 
362 Self and Family-High Option 
364 Self Only-Low Option 

1 365 Self and Family-Low Option 
Rural Carrier Benefit Plan 

I 381 I Self Only-High Option 
1 382 Self and Family-High Option 

SAMBA Health Benefit Plan 
I 441 I Self Only-High Option I 442 Self and Family-High Opti.on 

$ 4.44 
13.81 
1.63 
5.02 

$ 3.07 
10.08 

.99 
2.87 

$ 9.15 
17.74 

1.35 
3'.28 

$ 4.55 
10.30 

$ 3.95 
12.64 

1. 89 
5.20 

$ 2. 95 
9.07 

. 99 
2.87 

$ 7.00 
12.48 

1. 35 
3.28 

$ 3.00 
6.48 

$2.741 $2.48 
7. 21 6. 28 

COMPREHENSIVE PLANS 

Enroll. 
code Type of enrollment 

Arizona Health Plan (Arizona) 

1

721 I Self Only-High Option 
722 Self and Family-High Option 

Columbia Medical Plan (Maryland) 
671 I Self Only-High Option 
672 Self and Family-High Option 

*New plan effective January 1975. 

I 

In 1974 I In 1975 
enrollee paid enrollee pays 

* $ 3. 98 
* 15. 97 

$ 5.oo I $ 4. 18 
17.04 17.14 

B RI 41-212(2) 
JANUARY 1975 

EnrolL I 
Code 

Type of enrollment 

Community Health Care Center Plan (Connecticut) 

I 
In 1974 I In 1975 I 

enrollee paid enrollee pays. 

I 
711 I Self Only-High Option I $ 4. 90 I $ 4. 06 I 
712 Self and Family-High Option 15.66 13.64 

Compcare Health Plan (Wisconsin) 

1
691 I Self Only-High Option I $ 7.21 I $ 6. 88 I 
692 Self and Family-High Option 19.34 18.49 

DePaulo Health Plan, Inc. (California) 

1
731 I Self Only-High Option I * I $ 6. 03 I 
732 Self and Family-High Option * 19. 87 

Family Health Program (California) 

1
661 I Self Only-High Option · I $ 6.49 I $ 4. 72 I 
662 Self and Family-High Option 19.52 15. 29 

Foundation for Medical Care (California) 

1
861 I Self Only-High Option I $ 4. 241 $ 3. 51 I 
862 Self and Family-High Option 10. 82 9. 56 

Group Health Association (Washington, D.C.) 
501 Self Only-High Option . 
502 Self and Family-High Option 
504 Self Only-Low Option 
505 Self and Family-Low Option 

Group Health Cooperative Plan (Puget Sound) 

1
541 I Self Only-High Option 
542 Self and Family-High Option 

Group Health Incorporated Family Doctor Plan 
(New York-New Jersey) 

801** Self Only-High Option 
802** Self and Family-High Option 
804** Self Only-Low Option 

. 805** Self and Family-Low Option 
Group Health Plan (Minneapolis-St. Paul) 

1
531 ** I Self Only-High Option 
532** Self and Family-High Option 

Harvard Co:rp.munity Health Plan (Massachusetts) 

1
681 I Self Only-High Option 
682 Self and Family-High 9ption 

HMSA Plan (Hawaii) 

$ 6. 77 
17.60 
3.23 
8.93 

$ 7.00 
18. 14 
3. 16 
8.89 

$ 3. 24 I $ 2. 49 
9.44 7.28 

$ 2.59 
10.62 

1.35 
4.15 

$ 4.18 
13.15 

$ 2. 02 ~' 
6.07 

*** 
*** 

$3.26 
ll. 63 

$ 6.70 I $ 6.04 
19.61 16. 06 

1
871 I Self Only-High Option I $ 3.081 $ 2. 46 
872 Self and Family-High Option 10.34 8. 66 

Health Insurance Plan (R.I.P.) (Greater New York) 
511 ** Self Only-High Option 
512** Self and Family-High Option 
514** Self Only-Low Option 

. 515** Self and Family-Low Option . 
Kaiser Community Health Foundation Plan (Cleveland) 

$ 4.61 
14.51 
2.76 
9.55 

I 
641 I Self Only-High Option I $ 5. 55 

. 642 Self and Family-High Option 16.64 
Kaiser Foundation Health Plan (Denver) 

$3.55 
12.27 

*** 
*** 

$4.51 
14.40 

1
651 I SelfOnly-High Option I $ 4.91 I $ 4. 03 
652 Self and Family-High Option 14.08 12. 25 

*New plan effective January 1975 
'"*These are new enrollment codes. 
***Low Option discontinued. 

BRI 41-212(2) 
JANU.ARY 1975 



IN AT NAJJ 

1. 

Iii. -Employ~:-~ u~rvintt under a Temporary limited appointment not t.o exceed one year. 
b .. '~!!5~!J~!II~~ · r,;r~tpl?~ee serving under 'I'emporary Authority isnued by the Civil Service Commission pending the 

cJ'ltabhshment oCa reg1ster of ehgtbles. 

e. 'I:,'?!I!l Jl;r!!E!.2~S:£.- Employee serving under temporary appointment with a four-year tenure or an extension beyond 4 
but will~ specific limitation. All tenn employees at Crane were converted to these appointments 7 i\pri11968. 

d. Career-Conditional Employee- I:i:mployee serving under an appointment made on a permanent basis but who has less 
than three~yearsconfinll111gservlce~under this appointment. 

~;~!;:;;:;,;;n·H;~;'t- F~mployee serving under a permmwnt appointment who has completed three years or more service 
.,, appointment. 

f. E1~~.£!~d ~'2!!!IJIO:t~ - Employee holding an appointment excepted frorn the Competitive Civil Service System by law, 
executi11e otder or re~ulation. (EJr;:unpl!!s include Vietnam veterans holding Veterans' Readjustment Appointments (VRA), 
sev•~rely h11ndicapped employees and undergraduate college students working under cooperative work-study agreements.) 

·The step rate used in determining valid job offers in a reduction-in-force. Regulations prescdbe 
that used for this purpoge are the 4th step of the General Schedule (GS) for positions subject to the 
Classin(:ation .A~:t, the 2nd step rate for positions paid from a a-step wage schedule, and the ard step rate for positions paid 
from a f>-step sc:hedule. 

h, - A liiroup of positionr; that are of the s11me grade level and are sufficiently simibr as to duties and 

work. 
to p<i!tform thfJ worl< that interchange of employees is feasible without undue inten:ttption of lhe 

serving under ap!}Ointrnent no~ lirllited to one year or lees. 

!<nnn,!l!t.l~tHI ~'"'m'"""'"- Employ<Be under appointment with specific time limitation of one year or less. An 
ptll'forn11mce rating regardless of type of appointment is a non-competing employee. 

A grouping of ernployees aecording to the type of appointrnent and veteran's preference. 
pnragraph a b below). 

~:::::·.·.~~:.::::~:.~::-.:::~::.:::;~ · A li.E!t of by comp3titive level in retention ordeL 

t.":MrU'11mrv t~ppointments not to exe1~ed one yen.r, will be given an advanee notice of five 
atatus if possible. 

and 'l'erm appointments will be given a 30-day advanee notiee in a work status if 

b. ~£~~!:_1l2!ELCareer·Coruli_tlQ!}.!l~ E~!!!l 
(1) When a r<l!dtwtion in Coree involv~ 100 or more employees, an advance notice of 60 days in a duty status, (if 

fiDI!t3ibl!!) is •·;zquired. ' 
(2) When a roouctkm lnvolveuless t.tum 100 employees, a aO··day advance notiee in duty status, (if pos,Jible) is requir®d. 
( :i) In li&Hher ( 1) or (2) !'I hove, the upon hie request, shall be cauied on leave without pay or annual leave, 

(if avHilahle ), for l!llllCh 11.dditional time as to provide a 90-day notice period prior to separation. 

will be separated before employees in the same comJ.M!titive 

separat.ed 
~~~!;~~~~c~;;;;;;~r~~f;~;;;f~~~·~ti,~:;~ap:lo~re-"fi:ll within each category of Temporary, Term and TAPER will be 
fr 'l'hat ia, employees with the shortest period of creditable l~ederal 

Service 'ii'till be rele~>Bed fir11t. Coru~idemtion will also be given to Veteran's Preference as explained in paragraphs ab, '1 and 
8 below. 

(2) 

terminated. 

rremporary Classification Act employees will be separated in the order 
retention order. 'l'his means that when a Classification Act position 

cmployeo on a t®rnporary limited appointment is aboliGhed, the employee occupying that. position is 

b. Kzo.~ept indicated above for temporary ernployees in Clll1Wification Act positions, the order of releaso from a com~ 
level will be sccmding to the following retention subgroupt; (unlees tho employee involved is entitled to another 

o:ff~;r, releaoo from his competitive levol will also result in his separation): 

(l) OH • Non·W!tenm employee!! s_erving on temporary lil:nitod appointments. 
(2) OA- V•!teran aerving on terilporary limited appointmentB. 
(a) 6B .. 'l'Grm non .. veteran employees stJrving on temporary promotions. 
( 4) 6A ·'Term veteran employees serving on temporary promotions, 
( f>) 51'\ · Career-conditional non-veteran etnployees serving on temporary promotions. 
(6) 5A- Caree1·-conditional veteran employe~ serving on temporary promotions. 
( 7) 41§ .. Career non-veteran employeeH serving on temporary promotions. 
(8) 4A ,. Career veteran employee-a serving on ternporary promotions. 
(9) 3B ,, Terw and TAPER non-veteran employees. 



( 1 0) 3A - 'I'erm and •r APER veteran employees. 
*( J 1) 2B- Career-conditional non-veteran employees. 

(12) 2A- Caree1·-conditional veteran employees. 
( 13) l B- Career non-veteran employees. 
( 14) 1 A - Career veteran employees. 

* Also included in these retention sub-groups are career employees who ai'e se1·ving a probationary period and career employees 
who are serving in obligated positions. (Obligated positions are positions to which other employeea have statutory 
restoration rights.) 

~O'~ES: 1. Employees in Groups 0, 6, 5, and 4 and employees with an unsatisfactory performance rating ai'e called non
competing employees. All employees in these groups in the same competitive level will be removEJd from the competitive 
level before any competing employee is realeased. 

2. Employees on !_emQ<>rarx promotion are _non-competing_ employees in the compnt.itive I<Jvel to which temporarily 
promoted. They compete for retention ?i~_in the competitive level of !]1eir l'IJ!&l!J!itl21!· 

3. Release .£rom each 1·etPntion sub-group above will be by retention ordeL That is, employee!! with the shortest 
period of credit<Jble Fl!deral Service will be rell!ased first. Employees within the same sub-gwup with the same service date 
will be released in inverse alphabetical order. 

4. {cJnder the Dual Cornpensation Act, retired members of the Armed Forces wot'king in Civil Service positions are 
considered ~o be non-vetemns and have no veterans' preference in a reduction-in-force. Exeeptionn to this rule are those re
tired veterans who have less than 20 years of fnll-time active service, those whose retirement was based on disability incurn•d 
in the line of duty dminga period of war, or those who have been employed on a federal dvilian job continously since 30 
November 1964. fi'or reduction-in-force purposes, retired rnembers of the Armed FlOt cov<~~rl'!d by one of th<: 
cept.ions in the preceding sentence, receive credit for ().!!!.Y that military seYvice durioc Wtiii'time or in C~Z<lili1l!)~'~l!ll'l or 
expedition for which a campaign badge has bcenauthodzed. 

4. f:lEASSIG_.!':fM~.!'LTRIQ_!!TS (B~~~~tE__eat) 

a. Temporary En:!1~ees 
(l)Emj)lo~yees holdin-g temporary limited appointmetits have no remu;igmnent rights. 
(2) Employees holding 'I'APER appointments have no reassignment right-s. 
(3) Employees holding Term appointments have no reassignment rights, but may be adminiah'ativdy i!Bsign®d to other 

rmA positions. Veteran's preference eligibles may displace non-veterans. It is NAD Crane policy that Ter:rn veterans will 
place Term non-veterans, and temporary employees in continuing SEA support po.~ition~ for which they qualify. 

_,nilarly, Term non-veterans will displace temporary (~mployees in continuing SEA support position!! fm· which th©y 
qualify. 'I'erm employees <:l_? not have retreat rights. 

b. Caree_r~d Car~er-Conditional E!!!ployeeu. 
( 1) Career and Career-Conditional employees relear,ed from a competitive level are entitled to hl-Bsignment to anothei~ 

position in on€' of the following ways: 
(a) To a continuing position in anot.h,~r competitive level forwhich h~u!!lifieu, but is occupied by rm in 

a lower retention nub· group. In this situation alA employee Clln dlsplilce_a_ID orrulemployee in ~troup 2 or 3. can 
displace an employee l'i1-group 2 or 3. A 2A can displace n 2B or 1111 ccm1ployce in gwup 3. This 1·ight ~;o dinplace on the 
of uub-gronp superim:ity is known as reassignment or "bumping" rightn. 

(b) To a position from which he was previously promoted and which is occupi,;d by an employee wit,h 
date~ in the ~-!l_':l!.E! __ g_!J2~!£r reten!_ion sl!J:2JII:_~. In this situation alA with a Bel"iiee date of 3-17-58, can 
with a Rervice date of 3-18-58. He can also displace an employee in sub·!iiroup lB or in ~roup 2m3. 'l'hit~ "ret,r•t 
~ig-hts". 

(2) A Career or Career-Conditional employee reached for a reduction-in-foree may ba fill!ligned to a .!~()!!!!~~~ttL~~ for 
whieh he qu:,~lifies which is the same grade or level and/or equal ropretHmt!ltive rate to the best off(~f available under (1) (a) 
;,nd (b) above. (]'his will satisfy his reduction-in-force rights.) The employee involved does no! have the ri(tht to choose the 
position to which he will be assigned. 

To be eligible to bump or retreat, an employee must not only have F!Up!~rior retc:mtion to the 
but alno he must be sufficienUy qualified that he can ar;sume the polliticm without undue intm:r:uption work. 
that he must be fully qualified - including meeting the physieal qualifieations nf the job for whieh being ~on~ider~d 
bumpin[( and retreat rights. If the physienlrequirements for the position for which being considered t~re ~--~"~---~· 
one in which he is performing, a current physical examination is necessary. A8 the situations are 
Personnel Department. requests t.he Medical Department to schedule and conduct physical flXIliliB as rapidly all k'U'"~"'"" 
Employees should protect their t·ight.s to possible job offers under RIF by cooperating fully in the phyGical pro<:COI!. 
[f they subsequently wish to decline the offer or Pven to appeal t.he decision that it reptcsentll their "bei!t off!Jr", they t~till 
have that right. However, if it cannot be determined that they ar(J "fully qualified", the offer cannot be m&de in the fir~t 
plaee! 

6 m:CLINATION OF OFFERS IN REDUCTION IN FOHCE 
. ;;)'1f~gulni:r;Jn;;·;:-;;;:j-;:;f~~that~n empk;yee sepru:a-ted from-a 
,_. ,dlabk' positions and his retention standing. Tlw "be§t" offer iR 
mte method. 

level mu~t bl'. given his "oo!!t" on,,x- ~m 
on the bllnis of EU.:f, twin~ the rep1'1'1Hmtative 

(b) An employt;e may decline his "best." offer if he chooses. Howevet·, such a dM:Iindltion will not entitle hhJt! to 
of another ponition. Hather, the declination of·a valid (best) offer in RIF' will t~esult in of th<,: 



7. RELEASE ()£ EX.<;:_FJ_J>Jl~J) EN!f_~O\'EES. Excepted employees <J.? not compete in reduction-in-force with employees in 
the competitive service. They do compete with other employees in the excepted service. Excepted employees are grouped 
separately on retention registl'l"s by competitive levels and subgroup retention standing the same as described above. As 
management determines that positions occupied by excepted employPes must be excessed, the employees involved compete 
vyi_~hinJll~xcej)l_ed servic('_ for the remaining positions. Those who are not entitled to an offer of another excep!ed_posJ.tion 
are separated. 

13. VETERANS vs NON-VETERANS. A mistaken impression seems to persist that it. is illegal or improper to separate em
plovc:es with vetera-n's preference while non-veteran employees remain in the workforce. A look at the provisions of HIF 
t"q(tliations as explained in paragraphs 3 and 4 above should readily reveal the true situation. Veteran's preference applies 
within the retention group for RIF purposes. Since non-competing employees must be separated from a competitive level 
----- -
before any of the competing employees, it is required that temporat·y veteran employees be separated from a given competitive 
level ahead of non-veteran employees in retention subgroups 3b, 2b, and lb. Similarly a term veteran employee will be 
separated from a competitive lt>vel before career/conditional and career non-veterans in retention groups 2b and lb, etc. 

9. SEVERANCE PAY 
a. Terr!porary, Term and TAPER Ef!l_QI~ees 

(1) Employees serving under these appointments are not eligible for sever·ance pay. 
b. g~eer and Career-Conditional En..1_ployee~ 

( 1) Employees working under career-conditional or career appointments are entitled to severance pay if they are 
sepamted in reduction-in-force, provided they have worked without any break in service of more than 3 days for a minimum 
of 1 2 calendar months preceding the date of separation. 

(2) A career-conditional or career employee is also entitled to severance pay, if he meets the 12 months servi("e re
quirement and if he declines an offer of lower grade and rate of pay (exclusive of a retained rate) and is separated in RIF 
as a result of that declination. The declination of an "equivalent position" (which means one that provides a rate of pay at 
least equal to his current rate of pay) makes an Pmployee ineli~g_iQI,~ for severance pay. 

(3) Severance pay is computPrl as follows: 1 week of basic compensation for each year of creditable service up to 10 
yeat·s; 2 weeks of basic compensation l~>r each ypar of creditable service beyond 10 years. In addition, the basic compensation 
is increase,d by 10% for each year empluy,·e's age exceeds 40. The total amount cannot exceed 1 year's pay at the rat.•~ of 
pay in effect. immediately prior to separation 

(·I) Employees entitled to an immediate annuity at the time of separation, or who are receiving compensation under the 
Federal Employee's Compensation Act are not entitled to severance pay. 

' a. Official retention registers are maintained by the Civilian Personnel Department in Building 5. Employees rrw~· obtain 
information concerning their standing on the retention register by calling extension 15t)3. They may also rnak~~ an appoint
nwnt to see that. part of the retention register in which their competitive level appears. 

b. After an employee receives a RIF notice indicating a job offer or separation under F!.IF procedure, he is entitled to see 
any retention register which has a bearing on the action affecting him. Normally this opportunity would be provided at the 
same lime as his counseling interview as explained in paragraph 11. 

11. COUNSELING 
"---A men1ber of the Civilian Personnel Staff will be available for individual or group counseling on specific questions 

concerning reduction-in-force notices and t.o help enroll employees being separated in reemployment progranw. Super
visor~ will arrange for counseling appointments. 

l :? , lll~~MPLOYMENT BENEFITS AND OUT PLACEMENT SERVICg JCARF.ER AND CARE_ER-CONDITIOI'J_j\.L 

l<:]\1l~LQ:'{_!<:E~ ONLY) 

a. Reemployment. Priority List (NAD Crane) 
(1) Ernploypes' names will be entered on this list for the positions from which they were separated and for positionr, 

for whieh they qualify. Names will be listed in retention subgroup ordm· and eonsidered in that order for reemployment. 
( 2) Separated career status employees will be carried on the Reemployment Priority List for 2 Y•~ars and separated 

career-conditional employees will be carried for 1 year, unless their reemployment rights are satisfied earlier. 
p) Priority consideration of employees on the Heemployment Priority List is limited to positions of represent.aLiw~ 

nlll' equal t.o or below the position from which they were separated in RIF. 
b. Department of Defense Priority Placemt~nt Program . 

-(1)1'hisi.;~Jg~ffil)rovid~; additionalpriorit.y employment consideration at Federal establishments in locations 
where separated employees are willing to accept employment. 

c. Civil Service Commission's D~placed Career Em)2_l_~~e_f!:Qgmx~. 
--(-i)-This prog~.·~m pro~-i-des additional priority employment consideration at Federal establishments in locations 

where sepan1l:<~d employees are willing to accept employment. . . . . _ . . 
d. Details concerning the method used t.o apply for programs stated m (b) and (c) nbove, Will be <.hse.ussed w1th eu1ployees 

during !.heir counseling interview. . . 
e. In addition, t'Vf'ry reasonable effort will lw made to place employees wtth outs1de employers. 

13. 0 l)''!:!'_~i\SJ:_M!~]'l_:_I'___S F; R V Ig_J<:f!'~:l\jPQI~_~l_\'__!~ M P~Q_'f EE§l) a-:-Assistance will be given by advisin1~ on employment opportunities which may be pos:;ible through the Civil Service 
Commission registers. 

b. Advice will also bt> provided on filinr, with l.he Indiana Employment Security Division for jobs which may be available 
in the area Hnd for unemploynwnt. insurancP benpfits. 

Huut and Duds--nublishPd bi-weekly at the Nnvat Ammunilion 
Depot, Crane, Indiana, frotn appropriated funds and printed on 
U.S. Government cqu.ipnw·nt 1 in compliance with NAVI!:XOS p~3r>. 
This publieation receives th{' servkt"'S of Arn1ed Forces News 
Bureau. The vie\.vs and opinions expt·es::wd in this publication arc 
not rH'ccssarilv those o! the l)ppartnwnt of the Nnvf;i 

~~:J~~~~~~'\Jfc~!~icedo~il''~Js\':~~~ Donahue, us 
R(1Hor · D,J\'r .Jnhnson ~Depot phone 1394 
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ABSTRACT 

Confidence levels are placed on the action of deleting failures generated 
by a failure mode of a system which has been subjected to corrective 
action during an exponential sequential te~t. 



Physical implementation of sequential testing many times violates the 
underlying assumption by which the test was formulated. For example, 
the often contractually required sequential test methods of ~IL-STD-781B 
(1, 2) allow for deletion of failures generated.by a troublesome~failure 
mode upon implementation of a corrective action and subsequent substantiation 
testing (3). Ideally, a system change during a sequential test should be 
cause for test abortion and reinitiation. Such a practice, however, wastes 
information gained during initial testing and is thus clearly not always 
optimally cost effective. The level of confidence at which one may delete 
failures of an uncorrected mode is thus addressed with attention restricted 
to the exponential case. 

The system under inspection is viewed as a number of statistically inde
pendent exponential series failure modes. The modes of interest (those having 
the higher failure rates) are those expected to be exposed during test. 
Consider a single mode which has experienced failures up to test time Tu * 
at which time corrective action is implemented. The system, and thus the 
corrected mode, is tested an additional time Tc * during which mode 
failures occur. In order to delete all failures occurring during T 
at a confidence level of 1 -o<., one must establish the probability of a 
non-occurrence of a failure during T u using information gained during T c. 

This is equivalent to 

(1} 

* u and c subscripts refer to parameters of the uncorrected and corrected 
mode respectively. 



From elementary statistics (4) 

P( 
(2) 

where x: is the chi-squared PDF with V degrees of freedom. For the time 
terminated test, one usually lets 

-- ( r + 1) (3) 

This assignment, however~ assumes a failure immediately after test 
termination at time + and is employed primarily to avoid the 
awkwa;~d situation of Y= 0. Thus the p (for~ pessimistic) subscript. 
A more optimistic assignment is 

+ 1 (4) 

This condition essentially assumes the occurrence of 1/2 failure at test 
time + d and, although more favorable to the producer9 is still 
weighted toward the customer. One might have the tendency to further 
reduce the assumed failure to l/3 or l/4, but in the limit, the undesirable 
situation of \r= 0 is again encountered. The l/2 failure case seems to 
be the qolden mean between fairness to the producer and mathematical nicety. 

Comparing equations 1 and 2 yields the relationship by which fa'ilure 
reclassification confidence can be found. 

(5) 



Consider now the optimal producer's case in which = 
For the pessimistic case~ )(p Since 

0( = 
?(a . ..1 

the pessimistic reclassification confidence from equations 3 and 5 is 

J - I 

Curiously, this expression is recognized as the mode unreliability at 
assuming a mode MTBF of Tu. For the optimistic case I and 
I is found from 

--
where ! refers to the standardized normal distribution. 

For purposes of comparison, I - o( 0 and 1 -
is offered in Fiqure 1. 

vs. I 

(6) 

(1) 

(8) 

For the case of m modes having undergone corrective action during test, 
the confidence, I -o( 114 , for reclassifying all of the failures resulting 
from the uncorrected mode is 

(9) 

where .is the reclassification confidence of the n't~ mode. 

Ndte that no assumptions have been made concerning the underlying 
distribution of the uncorrected mode. Upon correction, however, a constant 
failure rate is assumed for the mode and thus the system. 



(1) MIL-STD-7818 11 Reliability Tests: Exponential 11istribution 11 

. (2) B. Enstein, A. /\. Patterson, r.. f<. 0ualls "The Exact Analysis of 

Sequential Life Tests with Particular Application to AGREE Plans 11
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Aerospace Rel-iability and Maintainability Conference 1963 

(3) AR-34, ''Failure r.lassification for Rel"iability Testing, General 

Requirements for". In-house document for Nava 1 Air Sys terns Con1mand, 

1969. 

(4) H. J. Larson. "Introduction to Probability Theory and Statistical 

Inference", New York, lJohn \'Iiley and Sons, Pg 247, 1969 



F I Gl JRE CAPTIONS: 

F i q. 1 : Optimistic (e -t:Jf") and pessimistic 
confidence vs. / 
uncorrected mode test time. 

(1-C(p) reclassification 
= corrected mode test time/ 
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From: 
To: 
VoP 
Subj: 

3041 (R. J. Marks) 
3041 (~) ( R. SA vtVt) 
3oL/J (c. f<,ctr.J 
Work Statement and Present 

. >' 

Status (revision uf ~R-1~) 

nnUGH DRArT 
l041-R,Jr~: sh 
1 107() 

3.3, number 2 of reference (b) v1as stated. That is, 1·Jhat constitutes 

"sufficient data 11 for substantiation of failure reclassification. Current' 

"sufficient data" is determined solely by engineering judge111ent. InvestL.i, 

/ ( tion of formulation of statistical guidelines for more precise failure 

reclassification will be the method of attack by this activity for draft;,,· 
I 

more precise 11 Suffi ci ent data" requi rernents. 

In-house consultation possibilities included D. Kent. W. T. Sqmerlin, 

former member of the AGREE committe, was also suggested as a consultant 

in the effort. Mr. Sumerlin has been subsequently contacted and has 

offered his support in the effort. (see enclosure (Q)). 

Areas to be explored in regard to the establishment of sufficient data 

requirements for substantiation of failure reclassification, subject to 

revision, or expansion are as follows: 

- Statement in item 1 in enclosure (Q). 

:::.statement in item 2 in enclosure (Q). 



( 

P.0UGH DRAFT 
3041-RJM:sh 
13070 

?. Reclassification requirements of corrected failure modes under test 

with both no and apriori assumptions. 

qcorrelation of failure mode and corrective action types to apriori 

weighting of sufficient data requirements. 

1
; Employment of established and/or recent statistical works in 

determining sufficient test data requirements. 

(, Other areas exposed by investigation of the above items. 

The present work status in these investigative avenues is reflected in 

enclosure (b) and{(!). Application of'the results to the failure reclassid 

fication efforts on the ARR-75. (AEL-E~1TECH) is contained in enclosure (3). 

2 



I •@ ~@@~far boeh incoming ~nd outgoing call•, 
on outgoin1 col! or rec•iving an in

$3gn the or«•inal, 

Mr. Sumerlin recalled Carl Wiggington and 

should be reclassified since the test is to short ~~L--~~ 

·· .• ~ on(y to ,·r•!idom f~H:ures, the system under test should be corrected (by 
'· ,. ' ' •' ' 
recteS,ign or,:.other corrective action)~ and the test reinitiated. The stated 

~ ; ' I 

.. · J!!'i~o$Gphy b•h.fnd, ~~h ~pinion is that forethought in design is better than 

.. · 2. 10 ~ettern Faitu,..sll· should<be subject to a degree of reclassifications 
"(f_ 9i:ft$f'f%J't; ."?;, .. ':,' I '"t '!"I .:. ' • . ' 

~~:·:.JJtl,~: u~ua11y .. su{~icien~ test.time exists for qualification. Mr. Sumerlin 
. ' .' ·,' "\:', . ·., ;.:__ -. . ' '·' ' . 

· state4.Pattt~: failures we"' not characteristic of the exponential assumptJJ!n*. 
' 1f"'.' '·. ·.: ... :'. ,' . . . 

!o 'iptl,'Ade tht!'~,<·OC.QI,a~"nc.• :O(the pattern failure as a random failure, a 
! 

~~~~~~~~~~~~~~~~~~~~~~~~d ~~possible in certain 

Sumerlin was enthusiastic; in 

Enclosure ( l) . . 
___ ,_ ·- ·--" ~ '---··~ ~--·-/ __ , __ , __ ,,_.,_,_,,, -'~'·-~·-···"-
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Required Failure Reclassification Test Time 
for a Given Confidence Level 

The problem under inspection: 

A system failure mode, m, has experienced failure(s) in test tir1e t at 

which time corrective action (denote~ m? is taken.· Employing the exponential 

assumption and no apriori judgement as to the corrective action's effective

ness, how long must one test the corrected system ':lith no failures to nsta~)lish 

with 1 confidence the non-occurance of a failure in the uncorrected system 

test time t. 

Stated more rigourously, we must determine the required test time T to 

establish that 

p[E:(r)< .1] =I -o< 

where 

P is read "the probability that" 

r is the number of failures in test time Tc 

E(r) is the "expected value of r" 

For an exponentially modeled failure mode (ie one that fails "randomly"), 

where ~m'is the constant failure rate of the corrected failure mode. 

Noting that 9m', the corrected failure mode•s t.JITBF, may be \'lritten 

(3) 

Enclosure (2} 



we may re~~1ri te Eq. 1 as fo 11 ows: 

p [ em I > t] ::. I - C( ( 4} 

We are thus testing the corrected mode to determine if its r1T!3F is greater 

than the uncorrected system test time. This, then, is equivalent to testi~g 

for the non-occurarlce of a failure in test timet with 1-~confidence. 

From elementry statistics, if an exponential population is tested for 

time T with r failures, 

P[e '- ()\ 
( 5) 

where 

1s the test estimate (in this case r.1ean mcF) of the parameter 

o< 1s the area to the right of B in the chi-squared probability density function 

with~rdegrees of freedom. 

Comparing Eqs. 4 and 5, the failure reclassification substantiation test 

(FRST) requires that 

- X~; ::tr-
'tJe now assume that the FRST runs for tfme T (yet to be determined) without 

A 

failure. Our best estimate of9in the stHct statistical sense is infinity. 

In order that the analysis be more realistic, we assume the worst case 
i 

condition in which a failure occurs immediately after conclusion of the RRST 

at time T + dt. Thus, 

r = 1 

( 7) .: 

Substituting into Eq. 6 fo111wed by rearrangement gives 

T= 
-1\1 :a. 
11 « ;. :2. 

2 
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This is the final desired relationship giving the required FRST time to 

establish with !;(confidence the non-occurance of over one failure in test 

time t under stated worst case conditions. ilote that 

T> 
Roughly, 

')(~i'2) OR I -a( 0 .. 7 

Thus, more FRST time is required that original test time \'lhen the reclassifi · 

cation confidence,t-o(, is greater than 70~L Some typical values ofT 

as a function of are offered below: 

t-o< (Confidence} 
\ 

References: 

0.5 

0.75 

0.90 

0.95 

0.99 

\ 

~, . .L 'V 2. 
~'T/t;= ;2. 1\o<· :.2. 

"' 
0.693 / (i ? 

1 '386 

2' 302' 

2.995 

4.605 

(1) Harold J. Larson, Introduction to Probability Theory and Statistical 

Inference, John Hiley and So us, 1969. pg 24 7 

(2) ll~t:mts of Reliability and Maintainabilit,t, At·1H,\, Rock Island IL, 

1973, pg IV-48 

3 
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Failure Reclassification Confidence 
from Stated Test Times 

1. Parameter definitions: 

t - test time on uncorrected mode 
T - test time on corrected mode 
r - tallied failures during test of corrected n~d~ 
~- Point estimate of the corrected failure t1oJe ::-r:-;r - T/r. 

a-o<- Confidence in reclassification 
X~j.,r Chi-squared probability density function oc.Ji11a~r~ ('Ji tii '.' de')rr.es 

of freedom) to the right of '.lhi ch is area 0(. 
- True t<lTBF of corrected failure nodr.. 

2. uerivation (Worst case condition) 

Under the exponential assumption, the 11T!1F confidence interval (1,2j f\; 

the failure reclassification substantiation tl1at (rt:sr) (3) is 

A 

P[e ~ r e. J ry-:a =1-0( 
/\0(;".:1.1" 

(1) 

Since (2.) 

we have equivalently 

P[e 

To avoid the r = 0 situation, a worst case condition is assumed. This 

condition is the occurance of a failure at FRST ti1:1e T + dt. Thus, 

r = number' .of observed fai 1 ures + 1 ( 4.4) 

In that we wish to test for: 

P [e > t] = ' -o< 
we compare with Eq. 3 and write 

t :::: :z.T/xa 
atj2V" 

or equivalently: 

;v-2. =.::lT/t: 
Ao<;2.r-

(5) 

(1) 
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Thus, given r, T, and t as defined in Eq. 4 anu section 1, the reclassifi-

cation confidence, 1~, must satisfy Eq. 7. 

3. Application of Worst Case Condition Derivation to Reliahility on 

ARR-75 Sonobuoy Receiver 

In the latest (Feb 75) reliability test status report on the /\RR-75 

sonobuoy receiver from AEL-EMf'ECH, the follo\·Jing data \'tas cited: 
'-' -

RAT: Reliability Acceptance Test (Production) 

Total test time = T = 1650 hrs. 

Total failures: 3 

Failure modes: 

a. IC: failure at 317 hrs. 

b. ~1IXER: failure at 706 hrs. 

c. TRANSISTOR: failure at 1149 hrs. 

RQT: Reliability Qualification Test 

Total test time = t = 1663 hrs. 

Total failures: 12 

Failure Modes: 

a. RF filter Ill 

b. RF filter 

558 hrs. 

628 hrs. 

c. Transformers 1018 hrs. 

d. Connector 

e. t1ixers 

1018 hrs. 

1502 hrs 

1562 hrs. 

1018 hrs. 

1370 hrs. 

2 



1562 hrs. 

1663 hrs. 

Need of the ARR-75 necessitated production and shiprnent of the unit 

prior to successful completion of the RQT. Since all ~QT failures had 

corrective action imposed in over 9m6 of the R./\T test, ··tr r1ay vievl the RAT 

as a FRST for the RQT. Examples follow: 

a. In view of the cited data, \~hat is the confidence, 1-o<, in 

reclassifing the follovling RQT failures under v10rst case conditions: 

RF filter #1 

RF filter #2 

Transformers 

Connectors 

( For each of these four failure modes, a parts screening type corrective 

action v1as implemented. No further corresponciiu{fa il ures occured in the 

FR.ST (RAT) test. Thus, from Eq. 7,: 
-:z. _ :::z (Jt:.So) 

?( o<;~ J(:; t_, 3 ::::I. 1B 
' 

From chi-squared tables: 

?f ;_ 5/ 2 = J .. 3 s· 
A rough interpolation gives a reclassification confidence of 

f- o( = ~ 0 ?o 

3 



b, In view of the cited data v1hat is the confidence of reclassifying 

the mixer failure under worst case conditions. Siner thr~r'e occured one 

failure in the FRST we have from Eq. 7: 
'2. 'X o<;4:: J,ll?f 

Fram chi-squared tables: 
z )( ·~ 

?( 0 • 7 5; 4 :: I ; q 2 (' . 1 C• ; J.,( ::- 2 - I q 
The failure reclassification confidence for this case is thus 

about 

4. Alternate derivation: 

Assuming worst case conditions for FRST failure determination places 

the most stringent of test requirements on the contractor. 1\ less strinq(~nt 

requirement is the assumption that if K failures are observed in FRST time 

( T. then 2K + 1 failures will occur in FRST time 2T. In lieu of Eq. 4, 

we thus have 

r = number of observed failures +1/2 ( 8) 

This assumption, although still weighted t01·1ard the customer. requires 

less of the contractor in test time for a given confidence level. 

5. Appiication of Alternate Derivation to ~eliahility Testing on the ARR-75 

\·/e shall now employ the less stringent failure reclassification test 

in the above section to the ARR-75 data. 

a. ~lith reference to section 3, the failure reclassification r::onfirlence 

for the RF filters,·connettor and transformers under th~ alternate derivation, 

is found from: 
'1 XO(·, =I~~~~ 

I 

4 



From chi-squared tables: 

)( ~ ,., . :: I I fo L/ ._,, ~ / I 
c.otJFI(/{' lj ,··I;· 

The reclassification ~ is thus 

I ·- o< -=- SO'?o 

tV 2. 
/1 (\. I ' I 

:::;;z./1 
I 

about: 

b. With reference to section 3, the failure reclassification 

confidence for the mixers under the alternate derivation is: 

I)( ~;3 ~ J., Cf-8" 
From chi-squared tables: 

I)( ~, 7, 3 :=: J , 4 2 

Roughly, the reclassification confidence is then: 

:::_r;{l/(//1)" 

Note that, in both of the above cases the reclassification~, as 

predicted, is greater than the corresponding vJorst case condition calculatic)l,·~ 

in section 3. The first by 20% and the second by 10~. 

6. Discussion: 

The failure reclassification risks discussed herein assun1e nothing about 

the effectiveness of the corrective action. That is, the corrected failure 

mode is not consi der~d ~etter or worse than the ori gina 1 fa ilurc mode. 

This allows no employment. of engineering judgement, a feature 11hich seemingly 

would be of significant value in the area of failure reclassification. 

The two failure reclassification risks derived herein differ only in 

the method of FRST failure tallying assumptions. The lack of information 

on the occurance of no failures in the FRST necessitates these assumptions. 

Patterns set up by secti,ons 2 and 4 may be extended by assuming nk + 1 

failures in test time nT given that k failures occured in FRST timeT. 

5 

'' I 
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However, ·tn the limit, one is again confronted with the original 

problem on the occurance of no FRST failures. The alternate derivation 

of section 4 is thought to be the golden mean with respect to contractor 
-»C 

and customer fa1 rness and"'mathematica 1 ni c{ty, even though the 1vorst case 

·assumption of section 1 is primarily employed in reliability practice. 

1. References 

(1) Harold J. Larson, Introduction to Probability Inference, John Hiley 

and Sons9 1969, pg 247. 

(2) Elements of Reliability and t~aintainability, M1ET/\, Rock Island, IL, 

1973, pg IV-48 

(3) Required Failure Reclassification Test Time for a Given Confidence 

Level - R. J. Marks II 
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NAVAL AIR SYSTEXS COl'1MAND 
DEPARTt1ENT OF THE NAVY 

AR"Vf 
26 Ha:rc:h 1969 

FAILURE CLASSIX?IGATION FOR RELIABILITY TESTING 9 

Thb 
Nacval Ai.r 

1. SCOPE 

Ll 
icat:i.on of 

1.2 

GENERAL REQUIREl'iENl'S FOR 

ication has been 
Corr~&uld~ 

by the 
of: th:r~ Navy 

ication establishes criteria for 
reliabil tests, 

~r.~ecif:i.catiolfl 9 -when made part o th&,~ 

icatirm 9 to any 
ts in ttecordtuH::e 

H.cation Fo:r 

Determination f«lr 
Modelfllt General 

As~S~urance For Production 
of Avionic ~ General 

ic!lti.on For 
NOTE: 1UL-R~23094 

14-UrSTD~ 7 81 

Definition& of Effectiveness for 

Dhtdbution 



2.2 When requesting ications 1 

to both title and number" 
contractors in comt~~ction \cJith 

fun(~tior~GI 

Off:t«'.l!i!!Jr P Ntivnl Publ1c&~~tionr'i J:'ltld Fo:rm!JI 
~DJbta:b:u"d upml lon to the Commanding 
CealtfJl' 1 (Cod~~ 105) 5801 Tabor Avenm~ ~ 

19120. 

In addition to 
any definiHon 
or atandard 1 the 

f ailu:r~! 
le :re:li£1~ 

criteria for the 
fdhllr~ shall 

par 
th1:1t sevl!ll!:'al 

( 
or p~:1or 

:Hied J:elevant. 

one ahall be considered 
that one failure 
Failure&), 

outaide of the 

burno,in 
t, shall 

relevant or nonrelevant. Only those 
uaed in computing equipment MTBF, or 

Failures due to defective 
failures. In the event 

fail during the test, each 
r~levant failure, unless it can be shown 
of the ather& MII~STD-781 1 Dependent 

2 

of known 1 ird ted life 9 

to the initiation of 
Failure& of these 

relevant. Failures 
nonrelevant. but 



In the event aimultaneouu part 
would ~:u~t:tFJ~ 

cotmted n~ ~A relevtJnt f~cdlmte 

the CO!.ltl~£!(!tOll.' !:Uld the t:»nH:Ln:ing actlvity agree that the 

9 then each li'ilnch 
relevant failure. At leaBt 
when fail.1 .. u:e i.s 

(5) 

le for the failure of any other 
part failure shall not be counted ao a 

one equipment relev111nt failure r~hall bl'l cmmted 
claimed, 

The first occurrence of an 
i.ntermitt'lllnt fa:Uur<!ll on 11 b~~ counted a relevant 
failure, although occun"r~ncei'J of the ~:~tune :tn te nn:U: teney on t lullt 

unit will be coruddered ru::mrlt'llevant, Ho't'Jever. no shaLL 
~Jh:t<:h an intenraittent failure rem£:tins unresolved D w.ithout 

of the tor. 

(6) 

(a) Accessible Controls ~ Each adjuBtment of a control 
which is accessible to the operator during normal use ls relevant l11n~ 
if the infortnation necessary to tore is not avBLl/i&\ulre 

h1dicatore 't'Thich an part of the undlii:n: teat. 

(b) Inacceaaible Controls - Each adjustment of control 
which is inaccessible to the during normal UBI:o~ is relevant 
failure, period of operatino (not standby) time has • since 
the last of any inacceasb:Ue control on that equipment~ ~,yhich 

is to or greater than the ied for the 
ti,onal stahility," 

(7) 
false of the 

classified as a relevant 

3.2.2 
not used for f-fiBF 
Only those fa:Uure~J 

malfunction (including 
the equipment ahall be 

Although nonrelevan fa:i.lur•l!m 
shall be recorded and 

nonrelevant. 

(1) Failtn:es di.rectly attributable to improper installation 
in the test chamber. 

·-~ ~2) Failures of test instrumentation or mon.ito:ri.ng equip-
IWmt (other- thtiiC{he Built-in Test function). 

(3) Failure• reaul fron1 test 10perator error in. 
the 

(4) failures~ ualaaa caused by degradation of 
itel:lli!l of lmo11m limited life. (At least one relevant failure shall be counted 
wnon a dependent failure is claimeli). 

3 



(.5) Failures attributable to an error in the test procedures, 

(6) The second (and any subsequent) occurrences of the 
same intermittent failure on the same unit. 

(7) Failures occurring during burn-in, trouble-shooting, 
ication 9 or time. 

(8) Malfunctions of the Time Totalizing ~h:~t:ers or certain 
lighting circuit failure~S~• when the appr«:»ved test procedures specifi.cally 

the·m as nonrelevant. 

(9) Failures clearly attributable to an overstress condi~ 
tion in excess of the design 

(10) 

(a) Accessible Controls - Adjustments of controls which 
t!U~ceflllsible to the tor during normal use shall be counted as non~ 

failures provided the adjustment is accomplished without reference 
to 9 meters, indicators 9 etc., which are not a functional 

under te!':lt. 

(b) Controls ~ Adjustments of controls 
which not accessible to the operator during normal use are non:relevant 
failures provided no such adjustment has been made to the unit under test 

period of time at least equal to that specified for the 
system stability". 

(11) Other, aa explicitly defined in the approved test pro-

J.3 failure 0 classified as relevantD may 
be :reclaaaified to that of the following condHions 

action (an deaign 0 part, or produc-
haa been made in accordance with the appl::l.cable 

ication or on all equipment of the lot from 
was drawn 0 l!nd; 

(2) Suff teat data has been accumulated to indicat~ 
action hi effective the failure mode C(/.J,_, 

\ ,,., l 
/, ,,. ,,tJ'II 

(3) Approva'l of procur activity (or t11uthorized 
ia obtained for reclassification of the failure. 

3.4 is of the cause of each failure 
reliability test fication 

;I 
ahall be made in 

ff C"''-, 

• t-~;;"' o c. ,.J c r1 o 1\J 

C ~~ f'u) G? f. r) A 



AR~JI~ 

3.5 FAILURE REPORTS. Any and all failures (both relevant and 
nonrelevant) which occur during equipment burn~in and the reliability teats 
shall be recorded and reported in accordance with the contract and the 
applicable reliability test specification, The reports shall include the 
results of the failure analyses, 

4. QUALITY ASSURANCE PROVISIONS: Not applicable, 

5. PREPARATION FOR DELIVERY: Not applicable. 

6. NOTES: 

6.1 DEFINITIONS. All definitions are in accordance with 
t1IL~STD··721, and the applicab-le reliability tetllt apecH :!cation or atandard, 

contractp this 
irt conflict the 

any ication. 
(1) 

(2) 
detail specification 
l'ipecif:ications. 

from this 

aubdd 
apply: 

requirements of the 
specification. are 

The contract shall have precedence over 

The equipment 
!iiiUbdd 

(4) Any referenced apecification 
have over specifications referenced 

therein. All referenced specifications shall apply to the extent ied. 
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DEPARTMENT OF THE NAVY 
NAVAL AMMUNITION DEPOT 

CRANE, INDIANA 47522 

( \ 

IN REPLY REFER TO: 

304B-TS:sh 
130iO 

From: Commanding Officer, Naval Ammunition Depot, Crane, Indiana 
To: Bendix Electrodynamics Division, 11"600 Sherman Way, North Hollywood, 

CA 91304 
Via: Chief, Defense Contract Administrative Services Offices, 8900 DeSoto 

Avenue, Canoga Park, CA 91304 

Subj! Contract N00019-73-C-0183 for Sonar Detecting Range Set, AN/AQS13B, 
Work Unit Assignment Cll2. 139, Rel i abi 1 ity Demonstration Test, Fai 1 ure 
Reclassification Requests 

Ref: (a) Bendix ltr E5787-064 of 13 Dec 1974 to NAVAIRSYSCOM 
(b) Failure Report ACA 088, Sonar Receiver Serial Number EXX0023, 

System Group Number 23 
(c) Bendix ltr E5787-065 of 20 Dec 1974 to NAVAIRSYSCOM 
(d) Failure Report ACA 070, Indicator 3183200 
(e) Failure Analysis Report 74-081 
(f) ECP-1309, Change Number 8 

1. As directed by Naval Air Systems Command, the Naval Ammunition Depot 
(Code 304B) has been given the responsibility for action upon references (a) 
and (c). 

2. Reference (a) requests authorization to reclassify a catastrophic failure 
of a NAFI-4 Doppler Processor Number 2 during the MTI Doppler Lockout test. 
Channel 6 failed to display the CW spoke within the ATP specified 400 to 3000 
yard range of channel sweep. 

3. Failure Analysis Report, reference (b), substantiates the action requested 
by reference (a). 

4. Reference (c) requests authorization to reclassify a catastropbic failure 
of transistor Ql, JANTX 2N2484 on the Test Generator P.C. Assembly, part 
number 3185465, installed in the 3183200 Azimuth Range Indicator (serial 
number EXX-0018), at high temperature. 

5. Failure Analysis Report, references (d), (e) and (f) substantiate the action 
requested by reference (c). 

6. Having reviewed the corrective action and accumulated test hours since 
occurrence of these relevant failures, this activity concurs with the requests 
of references (a) and (c), and hereby reclassifies thes.e relevant failures to 
nonrelevant. 



3048-TS:sh 
13070 

7. The comments contained herein do not authorize or imply any changes in 
the requirements or conditions of the contract or applicable specification. 

8. If further information or clarification is required concerning this letter, 
it should be directed to Commanding Officer, Naval Ammunition Depot (Code 3048), 
Crane, Indiana, or by telephoning Mr. Claude Rice at 812-854-1299. 

2 

S. S. KALBEREH 
Dy direction 

1 T 
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DEPARTMENT OF THE NAVY 
NAVAL AMMUNIIT!ON DEPO"T' 

CRANE. iNDii\NA 47522 IN REPLY REF\ER TO: 

C. Rice) 
R. Saum) 

Subj: an acti ties for 

1. Ken Smi 

a. ANC) - Fi 
received review the 

corrective action. 

b. (Reaction) 
tor progress of Re1iabi1i 

1975 

-CFR: 
13070 
2 1975 

tes ng is scheduled to resume. 
the failure diagnosis 

Keep in close contact 
tes ng. 

contractor ~ · 

c. 
in 1. 
fad ities 

- Reliabili testing is scheduled to commence ea 
testing is i tiated, make a sit to the contractor's 

tness testi 

2. Oeon Hersberger 

a. 59 - Expect a report. 

b. ARC-159(V) - Expect y report. Review reclassification 
requests for two lures. 

c. A24G-39 - Contact the contractor Reliability reports 
months of , February 1975 tes 

3. Tom.Sha\'1 

a. - Review reliabili report 

b. 26 - Review re li 

c. AQS-13B - Review i 
on system. 

d. AS\~-278 -
are in reject. 

e. BIT - Fi 
investigation. 

ew 

1i report. 

1i report 

report, 

sit contractor's faci1it . 

sit contractor to tnes' 

sit ant to attend FRB since 

and i tiate AR-10 



4. Bob !'larks 

3041-CFR:sh 
13070 

a. ARR-75-(AEL) - Continue 
Test Program. 

toring the contractor's Reliability 

b. DKT-30 - Check the contractor regarding status of Reliabili 
Testing reports. 

and AAU32/A - Check th DCJl.S-0AR regarding status ,y
reports can be expected. 

d. ARR-72 Edmac - Continue toring program status. 

e. ARR-75 Edmac - Continue toring program status. 

5. Claude Rice 

a. ASW-25- Contractor is deliquent ins tting Reliability~--

b. APN-202-/Rl623 - Check contractor regarding status of 
Reliability program status and test reports. 

c. 10 1481 - action required. 

C. F. RICE 

2 



DEPARTMENT OF THE NAVY 
NAVAL AMMUNITION DEPOT 

CRANE, INPIANA 471'l22 

MINUTES OF AFGE MEETING 
30 January 1975 

IN REPLY REP'ER TO: 

06-DWM:enh 
12721/1 

1. Employment Limitations. The Commanding Officer referred to the article 
published in the Daily Bulletin on 29 January 1975 and stated there was 
nothing new since that date. He stated that NAVSEASYSCOM has imposed a 
civilian personnel ceiling of 3824 for 30 June 1975. There has ·been no 
decision made to conduct a reduction-in-force. NAVSEASYSCOM has requested 
authority for Crane to conduct a RIF of permanent employees and to release 
temporary employees if it becomes an absolute necessity. The Commanding 
Officer stated that he had indicated in a letter to NAVSEA that if no RIF 
is imposed that our projected ceiling is 4350 for 30 June 1975. However, 
he further stated that we have sufficient workload to not only support an 
allocation of 4450 for FY 1975 but also through 1976. If a RIF is neces
sary, notices will have to be issued no later than 1 May. Firm guidance 
should be received by 1 March. Later in the meeting Mr. Combs stated the 
Union is preparing information to submit to Congressmen in an effort to 
curtail the proposed RIF action. 

2. Hiring Freeze. The Commanding Officer stated there was no blanket hiring 
freeze at this time. However, hiring is being restricted to those billets 
that are deemed absolutely necessary. 

3. Reorganization of the Ordnance Department. While the Commanding Officer 
was in Washington, D. C. recently, he briefed Headquarters regarding the 
reorganization of the Ordnance Department. Additional information will be 
submitted regarding the reorganization. The Commanding Officer indicated 
that negotiations are still being conducted. 

4. Junking of Materials. It was pointed out that materials that have not 
been issued within a year are being sent to the batcher for junking. It was 
felt that this was a great waste. The Commanding Officer stated that hard 
goods should not be junked and that he will look into this matter. 

5. Change of Name for Depot. When asked concerning the status of the name 
change for the Depot, the Commanding Officer stated that Weapons Materials 
Center has been proposed, but no decision has been made at this time. 

Distribution: 
A (All Supervisors and Bulletin Boards) 
06 (5 copies) 
Union Office (65 copies) 

(;) ' 17 /] 
il ·~ Llr-rn-ira__, 
DAVID COMBS 
President, AFGE Lodge No. 1415 



DEPARTMENT OF THE NAVY 
NAVAL AMMUNITION DEPOT 

CRANE, INDIANA 47!122. 

MINUTES OF AFGE MEETING 
30 January 1975 

IN REPLY REP'ER TO: 

06-DWM:enh 
12721 /l 

1. Employment Limitations. The Commanding Officer referred to the article 
published in the Daily Bulletin on 29 January 1975 and stated there was 
nothing new since that date. He stated that NAVSEASYSCOM has imposed a 
civilian personnel ceiling of 3824 for 30 June 1975. There has been no 
decision made to conduct a reduction-in-force. NAVSEASYSCOM has requested 
authority for Crane to conduct a RIF of permanent employees and to release 
temporary employees if it becomes an absolute necessity. The Commanding 
Officer stated that he had indicated in a letter to NAVSEA that if no RIF 
is imposed that our projected ceiling is 4350 for 30 June 1975. However, 
he further stated that we have sufficient workload to not only support an 
allocation of 4450 for FY 1975 but also through 1976. If a RIF is neces
sary, notices will have to be issued no later than 1 May. Firm guidance 
should be received by 1 March. Later in the meeting Mr. Combs stated the 
Union is preparing information to submit to Congressmen in an effort to 
curtail the proposed RIF action. 

2. Hiring Freeze. The Commanding Officer stated there was no blanket hiring 
freeze at this time. However, hiring is being restricted to those billets 
that are deemed absolutely necessary. 

3. Reorganization of the Ordnance Department. While the Commanding Officer 
was in Washington, D. C. recently, he briefed Headquarters regarding the 
reorganization of the Ordnance Department. Additional information will be 
submitted regarding the reorganization. The Commanding Officer indicated 
that negotiations are still being conducted. 

4. Junking of Materials. It was pointed out that materials that have not 
been issued within a year are being sent to the batcher for junking. It was 
felt that this was a great waste. The Commanding Officer stated that hard 
goods should not be junked and that he will look into this matter. 

5. Change of Name for Depot. When asked concerning the status of the name 
change for the Depot, the Commanding Officer stated that Weapons Materials 
Center has been proposed, but no decision has been made at this time. 

Distribution: 
A (All Supervisors and Bulletin Boards) 
06 (5 copies) 
Union Office (65 copies) 

l0 {J,_rr.f~ 
DAVID COMBS 
President, AFGE Lodge No. 1415 



FOR GUIDANCE PURPOSES ONLY 

CHECKL!ST 

Reliability Test Procedures (For use with MIL-R-23094A and MIL-STD-781A) 

General 

1. Are separate test procedures provided for the Qualification (Pre-delivery) 
and Sampling (during delivery) tests? · 

2. Has a careful review been made of the applicable documents, including: 

a. the contract, modifications and changes 

b. the equipment specification 

c. the system specification 

do the reliability specification 

e. the specification for format 

Format 

Is the specification properly titled? 

4. Does the title page include: 

a. the title of the test 

b. equipment name and nomenclature 

c. contract number and date 

d. manufacturer' s name 

e. the date of the test procedures 

f· any appropiate revision information 

5· Is an equipment list provided? 

~. Are diagrams of the test setup furnished? 

7• Have schematics of any special test equipment been included? 

8. Are the figures and tables numbered in sequence and referred to in the text? 

9• Are the test procedures complete and self sufficient? 

~ ~ Have samples of the data sheets, test logs, failure analysis reports etc. 
been included? 



Introduction 

11. Does the first portion of the procedure list: 

a. the specified MTBF 

b. the documents which describe the test requirements, including, as 
applicable: 

(l) the contract, and pertinent changes or ammendments or waivers 

(2) the equipment specification and ammendments thereto 

(3) the system specification 

(4) the reliability test specification, with mention of: 

(a) the Test Level 

(b) the Test Plan (or Figure) 

(c) the Procedure (for MIL-R-23094 only) 

Initiation of test 

1 2. Does the procedure state what tests must be completed prior to initiation 
~f the reliability test? 

13. Does the procedure either provide for a thermal survey or state that one 
has been conducted? If previously done, has the data been submitted for 
approval? 

14. Does the procedure allow for an initial period of "burn in" or "de-bugging"? 

15· Is the test equipment known to be capable of performing its intended 
fUnction? (This includes temperature chamber, vibration equipment, vibration/ 
Scorsby equipment, recording apparatus, ftny special test equipment.) 

Definition of Failure 

16. Does the procedure fully define what constitutes a failure? [ Should include 
definitions of system/equipment failure, part failure, primary and secondary 
:fp.ilures, pattern failures, and "minor" failures; and should define relevant vs 
nonrelevant failures. ] 

17. Does the procedure state that no repair action is to be taken unless a 
failure can be demonstrated to exist? Is provision made for the verification 
of a suspected failure? 

18. Is any provision made for the verification of the completness of a repair? 

1. Is it stated that all failed parts will receive a complete analysis? 

20. Is it clearly stated that ALL failures will be recorded and reported? 

j. 



Test Sam;ples 

21. Does the procedure describe how the t~st samples will be selected? 

22. How many equipments will be used on the test? Is there a range of sample 
sizes which is permissible? 

Test Level and Duty Cycle 

23. Have the periods of heating and cooling been tully detailed? 

24. Has the vibration level, duration, and periodicy been tully described? 

25. Have the "on" and "off" periods been defined? 

26. Are any variations in the supply voltage required? 

Performance/Operational Tests/Check~ 

27. Has the procedure provided for operational checks and performance tests 
as required? Are these to 'be made during stabilization at high temperature? 

28. Are the performance tests sufficient to demonstrate satistactory performance? 

29. Are the tolerances clearlY. indicated? Are they in accordance with the 
equipment specification? Is any degration allowed? 

Length of Test 

30. Does the procedure clearly state how the determination will be made to 
terminate the test? Does it state that only equipment "on" time will be 
counted toward the calculation of equipment MTBF? 

31. Is there a description of the action to be taken when an accept decision 
is reached? a reject decision? 

Accept/ReJect Criteria 

32. Does the procedure state the Test Plan (or Figure) from which the accept/ 
reject criteria is drawn? 

33· Is there a table delineating the accept/reject criteria? Is it given in · 
hours, rather than multiples of MTBF? (A crmrt may be included if desired, 
but is neither sufficient nor necessary.) 

Preventive Maintenance 

34. Does the procedure delineate all necessary scheduled maintenance? 

35· Does the procedure prohibit unscheduled maintenance? 

:> 
',I 



36. Are the test logs generally in accordance with the specified requirements? 

Reports 

37• Does the procedure mention the reporting requirements? 

38. Will the initial report include a failure rfate prediction and description 
of the contractors organization? 

39• Will the monthly reports be summaries not merely point reports, and 
include a log of all adjustments as well as a report and failure analysis of 
ALL failures? 



From: 
To: 

Subj: 

3048 (C. Rice) 
304!3 ( R. Saum) 

DEPARTMENT OF THE NAVY 
NAVAL AMMUNil'ION DEPOT 

CfllANE, INDIANA 47522 

Planned Activities for Jan 1975 

1. Ken Smith 

IN REPLY REFER TO· 

]:JI[r~JP>: sh 
l ]:)7 C) 

a. DRQ-4 {American Nucleonies) -Production nclia~)ilir.·i Tr,stinr! is 
scheduled to begin January 20. /\visit to contractor's faci'litics is 
planned in order to witness the testin0. 

b. DSU-4A/A- Testing was initiated and then sus:h~r:dc:d rluc to failures. 
It is planned to review the corrective action to see if it rc~cdies the 
situation. Plan to witness restart of r. testino. 

c. ~- Plan to continue to monitor the ~rof]ress of the reliability 
test sc~~ 

d.~:@)- Plan to follovl-up on failures that IJ,Jv·· occurred 
during ~f"''n Reliability Testing. A plant visit 1;1ay ')e necessary 
to resolve these failures. 

e. DRQ-4- (Reaction Instrument) - Plan to keep in close touch '.ritll 
the contractor to monitor progress on the contract. 

f.G;~·~l~~~("~~ Plan to monitor progress on the reliahilit:1 
test sche~'-"~ 

2. Tom Shaw 

a. ALQ-126- RevievJ and comment on 29 failure reclassification rcq1w<;ts. 

b. AQS-138 - Visit contractor's facility to review corrective actions 
on previous failures and discuss recent reclassification request. 

c. ASW-278- Attend FRB at contractor's facility to revie~ final report. 

d. ARN-84- Visit contractor's facility to receiv(~ urdnte on production 
contract and review last 3 montsh reliability reports. 

e. BIT- Review available systePl specs and initiotP !l!lartcrly report. 
fnit·iate study on s fication verification 1nethod. 

Review failure anrl reliability data. 



3. Deon Hersbe_rger 

a. /\24G-39 - Expect monthly report. 

JfJ4!1-(T;~: sh 
1J(17'1 

b. AAU-24//\- Follov1-up on corrective action irnpler'lr'ntrttion for ;Jattern 
failure problems. 

c. AQA-7(V) - Prepare comments on contractor's :; ? SE renort ~·3. 
Discuss with contractor techniques used in rn~paration of thr~ finul 
Reliability Prediction Analysis Report. Expect Reliabi 1 ity ~cceptancc Test 
and TAAF Test Procedures. Attend contractor's monthly p!'OI:t,J!'l rrvicv1. 

d. ARC-159 - Expect month test report. 

e. ARC-l59(V) -Expect reclassification requests for 2 ~ST failures and 
one R demo test failure. 

f. ASA-76 - Expect monthly report. 

q. DL~-3- Expect Reliability cud Lif2 :c'~~t: ~'"''ort. 

h. /\RC-175(V)- Evaluate c!eliaoilit.'/ rotr?ntiill (PV' 'C'l()j' to 

4. Claude Rice 

a. /\SY.I-25- Contact contractor r:~nardi'lc' strJtus of liiOntlll'' r'nlia:1iliL'/ 
reports. 

b. AP,~202/In623 - Keep in touch ·lith contractor an,J yr,s'~ os to tile 
progress of testing on these equipments. 

c. ID 1431//\ - qo action re(]uired. 

I 'I ' 
' ~ ' t. 

I, 

C. F. ~ICE 

') 
(. 



I~AV/\1 RSYSCO\i PR0~1ECTS 

\IIi 
\iU 

Equipnent 

QPL Audio Components 

33 DIT Indicator Soec. 

99 

100 

1 J9 

113 
146 

122 

124 

112 

133 

.'\S/l. 7G 

/\L9 126 

f\L') 126 

;\AU/24/l\ 

/\R!l 84 

DLQ 3 

,VA24G39 

R-1623 

134 Spec. Revi~~ ~ Preparation 

139 /\~S 130 

144 S~R lamps Processor 

150 DSU 4A/f\ 

151 f\P[•j 202 

153 PGS E -AS\·!2 7[3 

159 Counting ~roup .,ccelerometer 

lG~ DRQ 4 

1 G 1 In l79lt. 

1 G2 ASH 25 

lGG I D 1481 .A/.'\ 

Contract 
il000l9-

Various 

71-C-0507 

72-C-634 

72-C-0046 

72-C-0566 

72-C-0456 
72-C-0066 

74-C-0191 

73-C-0067 

73-C-0309 

73-C-0411 

73-C-0380 

74-C-DlOG 

73-€-0438 

73-C-0475 

73-C-0526 

71-C-0371 

74-C-013G 

74-C-0389 

74-C-0193 

74-C-0253 

73-C-0194 

73-C-0554 

Contractor 

" . ,anous 

::agnavo>( 

IIJlC 

SanrJ~rs 

Sandct·s 

~loffr~an 

~odP.1e 

r lotoro 1 n 

l3cndix 

'licrocor~ 

DRS I 

S perr'J 

'lotoro 1 a 

Harris 

AEL 

S.vstron Donner 

i~.eacti on 

Harris 

tlet 



' I 

;.Jf\VAIRSYSCOi1 PROJECTS (Cont'd.) 

VJU Contract 
number Eq_y_j pmen~ 11:)8019- Contractor 

168 M~C 159 74-C-0407 Collins 

169 AS\J 27 73-C-0336 Lit ton 

171 P.').~ 171 74-C-J380 :/agnavox 

172 ,~1\U- 32/\ 74--CC-0541 ~~o 11 snan 

173 /'J,/A24G 39 74-C-0417 'lE 

174 .l\RR 72 74-C-0533 Edr1ac 

/\Rn -C-·)539 r::,.11:1ac 

31.fl C<)212 !(olls:1an 

131 1\S\·J 27 75-C-Q1'J3 Harris 



PRODUCTION RELIABILITY SURVEILLANCE PLANT INSPECTION GUIDE 

I. Pre-Inspection: 

A, Prepare the travel requests at least 10 days in advance of schedtiled 
departure. 

B, Be certain to co-ordinate the trip with the local DCAS Representative 
and the Contractor, 

C. RevieH the test procedure and make notes of any pecularities. 

D, Review the project folder and any other literature Hhich r.1ight 
provide insight to the contractor or this particular contract. 

II. Plant Inspection: 

A. Revimv \>lith DCAS Representative the purpose of your visit, of the 
Production Reliahili ty Surveillance AIR TASK, and the Test Procedures. Offer 
your assj_stance in supervising the tests, and interpreting the Reliability 
Test Procedures and test data. 

1. Hhat type of moni taring does DCAS perform? 

2. Do they \·litness failure analysis and observe the implementation 
of corrective action? 

3 •. Do they check for non-standard parts approval? 

4. HoH often is the test equipment calibrated? Is the calibra.tion 
program traceable to the National Bureau of Standards? 

5. Are the record keeping methods adequate? 

6. Are test procedures strictly adhered to? 

7. Does the DCAS office approach there· Hork objectively and in an 
impart:i,al manner or do they seem to be influenced by the company? 

B. Generally, revim·T the Reliability Test Procedures ·uith DCAS and the 
contractor's representatives. The Reliability Procedures check-list should 
be used as a guide during this discussio,n. 

c. Inspect the contractor's test set-up and operation: 

1. Temperature chamber. (High and Low Temperature limiting devices). 

2. Method of temperature cycling. 



3. Vibration equipment, (Honitoring and overtravel control), 

4. Vibration cycle. 

5. Hethod of operating the equipment during duty cycle, (Transient 
control), 

6. Hethod of performing operatioLal checks. 

a. Compare this ~lith the schematic or block diagram in the 
test procedures, 

h. Check it for technical accuracy. 

7. Hake sure that the contractor is properly measuring those 
performance characteristics required in the test procedures. 

8. Check the method of failure documentation and the failure 
data they intend to put into the reports. 

D. Inspect the contractor's documentation. 

1. Review the lab ora tory notebook. 

2. RevieH the method and procedure of preparine and circulating 
failure reports. 

3. Revim-r failure reports that have already been prepared to be 
assured that they are prepared correctly and processed properly. 

4. Discuss the problems the contractor and the DCAS Representative 
might have in classifying failures. 

E. Obtain names and telephone numbers of persons visited. 

lti. Post Inspection: 

A. After returning from the trip prepare a trip report. Be sure that 
all of the items discussed in the meetings vith DCAS and contractor personnel 
are included in the trip report. 

B, Be sure to follmv-up on any verbal agreements or other commitments 
made during your trip. Follmv-up is important: Be sure that you re-establish 
contact Hi th the DCAS Representative and the company rep res en tatives, especially 
if there Here reports or other information that ~·Tere to be supplied to you 
after the trip. Make plans also for a r~visit if necessary. 



FOR GUID.il..l~CE PL_ --~S.ES ONLY 

CHE;:)KLIST 

Reliability Test Procedures (For use with MIL-R-2309~~ and MIL
STD-781} 

General 

l~ Are seuarate test procedures provided for the Q-ual:ii'ication 
(Pre-deliv~ry) and Sw~pling (during delivery) tests? 

2o Has a careful review been made of the· applicable documents, 
including: 

a. the contract, modifications and changes 

b. the equipment specification 

c. the system specification 

d. the reliability specification 

e. the specification for fo~~t of test procedures 

Format 

3. Is the specification properly titled? 

4· Does the title page include: 

a. the title of the test 

b. equipment name a."ld nomenclature 

c. contract number a.~a date 

,~ 

.......... \. 

.. 

23094_ 781B _18303 

3.11 

N/A N/A N/A 

3.2.1 

3.3 



d. m~~ufacturer's name 

e. the date of the test procedures 

f. ~~y appropriate revision information 

5· Is a test equip~ent list provided? 

6. Are diagrams-of the test setup furnished? 

?. Have schematics of any special test equipment been included? 

8. Are the figures and tables numbered in sequence and referred 
to :L."l the text,? 

9. Have samples of the data sheets, test logs, failure analysis 
reports etc. been included? 

10. Are the test procedures complete and self sufficient? 

In:t.roduct:i.on 

11$ Does the first portion of the procedure list: 

a. the specified r1I'BF 8 0 

b~ the documents which describe the test requirements, 
· including, as applicable: 

(1) the contract, and pertinent changes or amendments 
or waivers 

(2) the equipment specification and a~uendments thereto 

(3) the system specification 

(4) the reliability test specificationy with mention of: 

(a) ·the Test Level 

(b) the Test Plan (or Figure) 

,·' 

2309.4.~---- 781B l8)v'3 

4.3 5.1.3 3.11 

3.11 

·3.11 

4·3 5.1.3 3.11 

3.1 

... 
3-11 



(c) the Procedure (for Y~L-R-23094 only) 

c. a description of the equip~ent and list of all components 
(R/T unit, control unit, etc.) to be tested 

Init~ ... ation of test 

12. Does the procedure state what tests must be completed prior to 
initiation of the reliability test? 

13.. Does the procedure either provide for a thermal survey or state 
that one has been conducted? If previously doney has the data been 
included with the test procedures or submitted for approval? 

14. Does the procedure alloiJ' :for an initial period of 1
' burn-i..'111 or 

11 de-bugging11 ? 

l5o Is the test eauinment lena'~ to be canable of performing its 
intended function? (This includes tenpe~ature chamber, vibration 
equipment3 vibration/Scorsby equipment, recordi..'1g apparatus, any 
suecial test eouinment.) . . . 

Def'in5 t.ion of Fail1)7'e 

16~ Does the procedure fully define \-;hat consitutes a failure"? 
Should include definitions of system/ equ.ip::ent failure, part 

failure, primary al'1d secondary failures, patte:;.~n failures:~ a.."ld 
11 minor11 failures; and should defi.."'le relevant vs nonrelevant 
failures .. 

17.. Does the procedure state that no repair action is to be taken 
unless a failure c~"'l be demonstrated to exist? Is provision made 
for the verification of a suspected failure? 

18. Is any provision made for the verification of the completeness 
of a repair? 

19. Is it stated that all failed parts ~ill receive a complete 
analysis? 

23094___ _ 78J_B___ _.__.:_.__ __ H 3 

., 

3.2 .. 2 5.1.2 

3.5 5·1-5 3-ll 

3·4 5.1.7 3.11 

3.1.1 5·3 3.11 

3.12-3.14 5-5-1 3.ll 

3.13 5.5.2-3 3.11 

3.16.3 5.6 3.11 

3-15 5.6 3.11 



20. Is it clearly stated that ALL failures will be recorded 
and reported? 

Test, Samples 

2lo Does1 the procedure describe how the test s~~ples will be 
selected? 

22. How many equipm~nts will be used on the test? Is there a 
range of s&~ple sizes which is permissible? 

Test Level and Dutv C~rcle 

23. Have the periods of heatL~g ~~d cooling been fully detailed? 

24. Has the vibration level, duration, and periodicy been fully 
described? 

25. Have the non1
' and "off11 periods been defined? 

26o Are any variations in the supply voltagle required? 

P8rforma.nce/Onerational Tests/Checks 

27. Has the procedure provided for operational checks and 
performance tests as required? Are these to be made during 
stabilization at high temperature? 

28. Are the performance tests sufficient to demonstrate 
satisf~ctory performance? 

29. Are the tolerances clearly indicated? Are they in accordance 
·. -with the equipment specif"ication? Is any degradation allowed? 

Lenq-th of Test 

30o Does the procedure clearly state how the determination will 
be made to terminate the test? Does it state that only equipment 
I! on" time will be counted toward the calculation of equipment MrBF? 

... 

2'309Lc 781B ':'· lt 

3.12 

].2.2 

3.2.3 

J.6 

Table I 

3.7 

Table I 

4.3.6 

].8 

4·3 

3·3 

5-11.2.1 

5·4-1 

5·4-1 & 4.2.].1 

5.2.3 

5-3.2 

5.2.1 

5.2.4 

5-4-6 

4.2.2.2 

5.1.3 

4.2.2.4 

3.11 

3.11 

3.ll 

3.11 . 

3.11 

3.11 

3.11 

3.11 

3.11 

3.ll 

3.ll 



31. Is there a description o~ the action to be t~~en when an accept 
decision is reached? a reject decision? 

.A.cceDt/Rej -2ct Cr; teria. 

32. 
.J~ho. 
~.>~~t:: 

Does the procedure state the Test Plan (or FigQre) from which 
accept/reject criteria is drawn? 

33e Is there a table delineating the accept/reject criteria? Is it 
given in hours, rather than multiples of 1~BF? (A chart may be 
included i~ desired, but is neither suf~icient nor necessary.) 

P;c~event.;i.ve lvf..aintenance 

34~ Does the procedure delineate all necessary scheduled maintenance? 

35. Does the. procedure prohibit unscheduled maintenance? 

I&F.,s; 

36. Are the test logs generally in accorda..~ce with the specified 
requirements? 

R.enorts 

37. Does the procedure mention the reporting requirements? 

38. Hill the initial report include a failure rate prediction a..~d 
description of the contractors organization? -

39. \rlill the monthly reports be sUTIL':2B.ries - - r:ot merely point 
reports, a..'ld include a log o~ all adjustments as well as a report 
and failure analysis of JU.L failures? 

23QqL,. 78l B ':'· H _...3 __ 

. 
3-19 5·4-8 3.11 

4-2.2.1 3-19 3.11 

3.11 

3.9 5-8 3.11 

3-9 5-8 3.11 

4-3 5.1.3 3.11 

3.17 5-ll 3.11 

3.17.1 5.11.1 3.11 

3.17.1 5-11-1 3.11 



~-

I. ElECTRONIC PARTS 

* 

A. Rest stors 
Fixed 
a. F11m 

- Carbon 
- Ceramic 
- Carbon Ceramic 
- Coaxial 
- t1eta1 
- f·~eta 1 Oxide 

b. Conductive Plastic 
c. flui c 
d. Ribbon 
e • reNo lt.m d 

*2. Thermistors 
*3- Varistors 

B. Capacitors 

c. 

*D. 

L 

*1. Fixed 
a. Gas and Air Dielectric 
b. Ceramic 
c. Fhddic 
d. Glass Dielectric 
e. lacouer Dielectric 
f. Senri conductor 
g. r-1ica Dielectric 
h. Mica-Paper Dielectric 
i. Paper Dielectric 
j. Paper-Plastic Dielectric 
k. Plastic Dielectric 
1. Quartz Dielectric 
m. Tanahsm 

- Fluid Electrolyte 
- Foil 
- Solid Electrolyte 

~. Variable 

Inductors 
Fixed 
a. AF, IF~ and RF 
b. Filters 
c. Other 

*2. Va ri ab 1 e 
*3. Transformers 

a. Impedance r·1atching 
b. Po~·Jer Dis tri buti on 
c. Isolation 
d. Pulse 
e. Variable 

filters 
1. Bandpass 
2. Broadband 
3. 11i ghpass 
4. lov1pass 
5. Noise and Interference 

. 
*3. 
*4. 

odes 
LVA Type 
Zener 
Voltage Reference 
Varactor Tvpe 
Recttfier 9, Small Signal,. 

• Tunnel 

-~ 

F. Transistors 
1. Unijunction 
2. FET 
3. Small Signal Chopper 
4. High PO\'Ier 

G. L C1s. 
*L linear 

a. OP Amps 
b. Voltage Followers 
c. Voltage Regulators 
d. Voltage Comparitars 
e. Receivers 
f. Drivers 

*2. Digi 
a. Gates 
b. Flip Flops 
c. ilemories 
d. latches 
e. l\dders 
f. Shift Registers 
g. Decoders/Drivers 
h. Counters 

* 3. Converters 

*~1. Piezoelectric Crystals 
1. Frequency Determining 
2. Filters 

I. Electronic Tubes 
*1 • Rece·i ng 
*2. Transmitting 

*'-L 

*3. Tuning Indicators 
*4. Rectifiers 
*5. Thyratrons 
*6. Regulator and Control 

Connectors and Adaptors 
1. Coaxial Connectors 

a. exible 
BN Series 

- BiJC Ser·i es 
- C Series 
- Series 
- lC Series 

Series 
- lT Series 
- rmv Series 
- N Series 
- SC Series 
~ Sf·1 Series 
- n~c Series 
- TPS Series 
·- tn·IF Series 
- f'1u1 tiple 
- Triaxial 
- Twinaxial 

b. Rigid/Semi-Rigid 
2. P\C PeNer 

a. Pin and Socket 
b. Switch Interlocked 
c. Spring Contact 



~ 

3. Audio 
.. a. Jacks 

b. Plugs 
c. Pin and Socket 

4. Printed Circuit 
5. r~isc. Connectors 

a. Banana Plugs 
b. Alligator Clips 

6. Adaptors 
a. Alligator Clip/Banana Plug 
b. Binding Post/Coaxial 
c. Banana Plug/Binding Post 
d. Waveguide/Coaxial 
e. Connector/Test Clips 
f. Tube Socket Conversion 
g. Other 



I I. ElECTROTHERf1Al AND ElECTROCHEfHCAL DEVICES 

*A. Fuses 
*B. Thermocouple 
*C. Batteries 

1. Dry Cell 
a. Carbon-Zinc 
b. r·1anganese-Zinc 
c. Hercury-Zinc 
d. Silver Chloride 

2. Cadmi um-r,1ercury Oxide 
3. lead 

a. Acid 
b. lead Dioxide 

4. \4a ter Activated 
a. Cuprous Ch 1 ori de-f·1agnes i um 
b. Magnesium-Magnesium Perchlorate 
c. Silver Chloride-Magnesium 

5. ~·1ercury-Cadmi um 
6. Nickel 

a. Iron 
b. Zinc 
c. Cadmium 

7. Nuclear 
8. Silver-Zinc 
9. Solar 

10. Zinc-Copper Oxide 

* Separate Data Sheet 



~~ 

I I I. ELECTR0~1AGNETI C AND ElECTRONUClEAR DEVICES 

A. Microwave Devices 
1. Diodes 
2. Klystron 

- a. Amplifier 
b. Reflex Oscillator 

3. r1agnetron 
4. Traveling Wave Tubes 
5. Backward Wave Oscillator 
6. Switches 

B. Electromagnetic Devices 
1. Receiving and Transmitting Tubes 
2. Antennas 

C. E1ectronuc1ear Devices 
1. Alpha Counters 
2. Beta Counters 

IV. ElECTRO-OPTIC AND DISPlAY DEVICES 

A. Photo Sensitive Devices 
1. Photodiodes 

a. Tubes 
b. Semiconductors 

2. Photocells 
3. Phototransistors 
4. T. V. Pick-up Tubes 

B. Light-Emitting Devices 
1. f,1onochromati c 

a. l.E.D. 's 
b. LE.T.•s 
c. laser Tubes 

2. Flash Tubes 
3. Black light 
4. Incandescent 
5. Fluorescent 

c. Display Devices 
1. C.R.T. 1s 
2. liquid Crystal 
3. Nixie Tubes 

D. Hybrid 
1. Photo-Isolation Devices 

V. ElECTROMECHANICAl DEVICES 
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PROPOSED INVESTIGATIVE AVENUES 
FOR IMPROVEMENT AND EVALUATION OF 

AVIONICS BUILT·IN TEST SYSTEM EFFECTIVENESS 

A sole effort has been extended to~>Jard quantifying avionic effectiveness 
with the inclusion of BIT. Although incomplete the ARINC report offers a sound 
basis for such a measure based on previous models. This paper briefly reviews 
the ARINC report and suggests s~me possible areas of evaluation and refinement 

in need of examination. 

\ I. THE ARINC .MODEL 
ARINC Research Corporation (1) has provided a foundation for evaluating 

effectiveness for avionics embellished with built-in test. Their model 
1 an expanded version of. that proposed by the WSEIAC effort (2) 1nd (3), 

ch defined system effectiveness as the "measure of the extent to which a 
tern may be expected to achieve a set of specific mission requirements". 

The elements of system effectiveness are: 
1. Availability: A measure of the system at the start of a mission 
2. Dependability: A measure of the system condition during the mission 
3. Capability: A measure of the system's ability to achieve mission 

objectives given the system condition at time of mission execution. 

A basic overview of these elements are offered in Fig. 1: 

( 
MI.SSJDJJ ) 

INITJAIIDJJ 

Av~ILA8JUIY 

{/,((YJ 1 S 5 I 0 N ) 
cXECUTJOIJ 

CfJPA f3JLI T '( 

Fig. 1: Overview of the Elements of System Effectiveness 



In order to quantify the effectiveness measure. availability, dependability, 
capability and system effectiveness are expressed probabilistically. If there 
are n possible mutually exclusive states of the system in question and there 
are m objectives, the system effectiveness relationship is 

[c] ~ [A][ o] L c] 
(1) 

where 

(2) 

Ej = System Effectiveness for jTH Objective (Probability of Mission Success) 

and 

(3) 

.. 
Ai = Probability the system is in state L at the start of the mission 

and 

0 " .. II 

[D]:: 
( 4) 

OnL'a .. 0· 
••~'. nfl 

o1k = Probability the 
mh<;: inn_ 

tern will change from state i to state k during the 



Cq . . u c.'P ' . " c lfYl 

] ::::. 
. 

CK; • ,. - C~<p. • CKm · 
( 5) . 

. 
cn1 "' " • C()p • Cl)m 

Ckp • Probability of achieving objective p given the system is in state k. 

The above relationship views system effectiveness as the probability of 
ng mission objectives. Factors inclu~e how the equipment functions at 

time of mission initiation (availability), how the equipment operates 
in transient to the mission sight (dependability), and how the equipment will 

in various states at the time of mission execution (capability). 

Addition of Built-in-Test (BIT) equipment to the avionics effects system 
effectiveness in three basic ways: 

· 1. BIT will indicate(to a degree)the system state 
2. The operator wf11 be forced to make a decision as to the validity of 

the BIT indication. 
3. The types and number of states will be changed. 

These changes effect the availability and dependability measures of the 
avionics (and also the capability in the sense the number and types of states 
are changed). ARINC (1) incorporates these concerns by expanding the effectiveness 
equation by expanding the three element matrices of the system effectiveness 
measure. 

The i TH element in the "new" availability matrix, A,iJis given by 

(6) 



Ai is deft_n_ed in Eq. 3 _ 
~----~-

Ij 1 is the probability BIT indicates the sys tern is in state j when 

actually it is in state 1. 

lji is the probability of initiating the mission when BIT shows the system 

is ins j when actually the system is in state i. 

We m,ey write Eq. 6 in matrix form as 

(7) 

(A) is defined in Eq. 3 

(1) ts an NXN matrix of "l's" 
(ll)T is the transpose of the NXN matrix (IL), the jiTH element of which is 

I ji lji. 

that I and l respectively represent the monitoring and decision making BIT 

characteristics which effect system availability. 

As with availability,the dependability matrix must be altered with the 

tnc11Js1on of BIT. The ikTH '1ement of the "new" dependability matrix, Dik' 

is wri 

(8) 



Oik ts defined in Eq. 4 
Jqk is the probability that BIT indi.cates state q during the mission when 

the true state is k 
Gqk is the probability of a mission completion decision when BIT indicates 

the system is in state q when actually the system is in state k. 

In matrix form Eq. 8 becomes 

where 
(D) is defined in Eq. 4 
(JG) is an NXN ma.trix the qkTH element of which is JqkGqk 

( 1)R is an n element row vector of "1' s" 
(l)C is ann element column vector of 11 l's" 

(9) 

Again the monitoring characteristics of BIT are reflected in J and the 
decision characteristics in G. 

As previously mentionedJinclusion of BIT into avionics does not effect 
the form or definition of the capability matrix as given in Eq. 5. The meaning 
of the matrix however, is changed in that BIT will alter the number and type 
of system states. This change also effects the meaning of the previously 
defined availability and dependability matrices in the same manner. 

With inclusion of BIT the system effectiveness equation becomes 

[E J - [A J [ 0 J [ c J 
( 10) 



This is the basic model proposed by ARINC for measuring the system 
veness of avionics with built-in-test equipment. 

II. POSSIBLE AREAS OF REFINEMENT AND EXPANSION OF THE ARINC MODEL 

The ARINC BIT system effectiveness scheme provides an intuitively sound 
model for measuring system effectiveness. As with any mode~ the dexterity 
and exactness of the ARINC method can only be validified by statistical 
verification. To follow are suggested areas in which the BIT system 

effectiveness model might possibly be matured. 

A. Confidence in Effectiveness 

Any computed measure is only as good as its component elements. Many of 
the elements comprising the BIT system effectiveness relationship are difficult 

quantize. System reliability, inherent in the availability and dependability 
elements of system effectiveness, is perhaps the most sophisticated measure in 
the effectiveness equation. Maintainability, inherent also in availability and 
dependability follows. The capability concept, however, has not been developed 
to the extent that it can be quantified by standard techniques*. Likewise, the 
human factor of decision introduced by the inclusion of BIT is also difficult to 
quantize. With such low confidence in these measures, how good can the resulting 
point estimate of system effectiveness be considered? One possible answer lies 
in the employment of confidence intervals (4} (5). 

Consider again the system effectiveness equation given in Eq. 10 and their 
corresponding relationships in Eqs. 7, 9 and 5. We assume each of these elements 
can be assigned an arbitrary confidence interval. Specifically, if b is a 
statistical matrix element, and 1-a is the degree of confidence, we write 

( 11) 



.::j 

'· 

and Xu are respectively the lower and upper points of the confidence 
1 nterva 1 and P () h read, "The probabi 1 ity that . . . .. . In other words, Eq. 11 

that we are 100 (1-a)% certain that the true value of b lies between 

and Xu. 

Examining the mechanics of the matrix multiplication needed to compute system 
effectiveness, we find we are solely concerned with addition and multiplicat~on 
of statistical elements. To assign a confidence interval to the resulting system 
effectiveness, we must determine how confidence intervals interrelate upon 
multiplication and addition of statistics. 

As an example of such a coabination, consider the addition of two statistics 
x1 and x2 sampled respectively from two independent distributions fxl (x) 

fx2(x). The distribution of x1 + x2 is then the convolution of the two 
density functions. Specifically: 

(X ) ~ f 1[ 
1 
(X) It- fJC 2 (X ) 

( 12) 

= J_: fr. (y) fx~ (x-i )d Y 

For an example of how such notions might be applied towards confidence 
interval combination, consider the case where fx1(x) is normally distributed 

with mean ~1 and variance o1
2 

and fx2(x) is normally distributed with mean 
~2 and variance o2

2. That is 

fx,(x)-=NY, 1 a;) 

tz:3-(K) = N )P-zJ o-2 ) 

( 13) 



( 14) 

It can be shown *via Eq. 12 that 

{15) 

If both a1 and a2 are known, a 1 - a confidence intervals for u1 and u2, 
( .best estimates of the statistics)** are 

- a, 
{16) 

(17) 

Similarly a 1 -a confidence interval for lJl + lJ 2 is 



of the confidence intervals given by Eqs. 16 and 18 are then 

c - 2cr, ~ 

a</'4-... 

c ::; 2o-~ o(j-:z. 

c = 2Va-. 2-+ c- ,, r: 
I '2. 'Y"2_ 

The confidence interval for the mean of the sum of the two random 
variables is thus larger than for the mean of either of its components 

( 19) . 

( Fig. 2). Thus, for the. same degree of confidence, we are less certain 
the location of ~ 1 +~ 2 than we are about the location of either ~l 
• We have added two somewhat uncertain numbers and have arrived at a more 
in number. This, unfortunately, is the tradeoff required in the 

condensation of a number of statistics into a single measure. We lose 
infonmation. We look at one number instead of at each of many individual 
numbers, but the single number is more comprehensible. 

Fig. 2: 1 - a· confidence intervals, ex, for 11 1 , l1 2 as detennined respectively 
by xl. x2, and xl + x2 sampled from normal populations of known variance, 

2 &: d 2 
ol '· o 2 tan ol + o 22. 



notions can be extended to the non-parametric case. Again consider 

s sties x1 and x2 with estimated even two-sided (1-a) confidence intervals 
and AX2• That is: 

p 

p 

-Ax, I 

(20) 

To determine {1- a) confidence intervals for operations concerning these 
sties we need consider only worst case conditions. Thus, for addition 

and subtraction 1 

7 (c;'ll.,roX:L)~,/":z< (~.tr~+ (ox,+b'l:d] = J -o<. 
(21) 

For divisi<m, the worst case conditions for the non-parametric case dictate: 

(22) 

Similarly~ for multiplication: 

P[(X:,-6x,)tx::~.-4x,) '7'7'2.~ (x,-r 6 x,)(1C2 +-6X:J] ~ 1-o~... 
(23) 



>,..;,' 

(24) 

t, the confidence intervals added as in the right 

t rather than the hypotenuse, and is thus longer. 
the underlying distribution tightens the confidence in the 

more .1nformat,ion about the statistics a·re available. 

all of this apply to system effectiveness? Simply. if it is 
ng notions to multiplication and addition of 

e.d tram various po_pulations, a confidence interval may be placed 
~jste~ effectiveness. Thus, the rather shaky measures of 

c;apabilities·and human factors inherent in the BIT effectiveness equation 
d have .thef r un(;:ertai nty reflected in the fi na 1 effectiveness measure. This 

is oppOsed' the point estimate of system effectiveness which reflects none of 
nties, 



As previously mentioned, system capability to date has defied effective 
quantization. A rough proposal follows for capability methodology. 

The definition of capability previously presented can be expressed as: 

(25) 

Ckp is ned in Equation 5 

0 is objective P success 
p 

Sk is system s K · 
"/" is 11 ghen that .. 

We may vi OP as a distribution. That is. objective p demands a certain strain 
on the executiflg tern. likewise, the system has a certain strength distribution 
in state K. If·such strength-strain relationships can be determined for a system, 
the capability could be determined via established methods (6). We may rewrite 
Eq. 25 as 

CKP = 
P[ Op 1\ SK] 
. P[ SK J (26) 

Where A denotes 11 and 11 or intersection. Examination of Fig. 3 exposes P(OPASk) 
as the intersection of the op and sk distributions: 



The· body 

Of 

probabfl ity that the system wi 11 be in state 

for op and sk might presently envolve 
, the result is better than pure bull-dozer reasoning. 

oned a model can only be validified by statistical 
for reporting effectiveness elements generated 
reful attention to the form and recording of 

only a few of the areas in which the BIT 
'is in of examination and expansion. 

of the ARINC report.coupled with familiarization 
;(Sys Effectiveness Methodology) efforts would reveal 

,.1 ••• 

. confidence and capa~ility measure. Development 
study of the literature and consultation. 

,. ,•, 

~ ·, 

of BIT avtQnics data pertinent to the 1vionics 
only method by which the ARINC model can be verified. 

·h•s e~en~been initiated even though the need for 

.i" 
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From: 
To: 
VtA ~ 

Subj: 

3041 ( R. Ll. narks) .-~.· ,,. T.o'-- r:Jj~, 'Z~,n/T~ 
3041 (~) (R t SAI.)I-1) / .• r/'L~ "' 

3o<IJ (c. f<,ce J 
Hork Statement and Present Status (Revision of AR-34) 

ROUGH DRAFT 
3041-RJr~: sh 
13070 

3.3, number 2 of reference (b) was stated. That is. what constitutes 

''sufficient data" for substantiation of. failure reel assifi cation: Currently, 

"sufficient data" is determined solely by engineering judgement. Investiga-

tion of formulation of statistical guidelines for more precise failure 

reclassification vlill be the method of attack by this activity for drafting 

mote precise "sufficient data" requirements. 

In-house consultation possibilities includel D. Kent, W. T. Sqmerlin, 

former mer1ber of the .~.GR~ committe~ was a 1 so suggested as a consultant 

in the effort. Mr. Sumerlin has been subsequently contacted and has 

offered his support in the effort. (see enclosure (GI)). 

Areas to be explored in regard to the establishment of sufficient data 

requirements for substantiation of failure reclassification, subject to 

revisiot"\'f or expansion1 are as follo\1/s: 

· Statement in item 1 in enclosure (a). 

- Stater.1ent in item 2 in enclosure (Q). 



ROUGH DRAFT 
3041-RJM:sh 
13070 

?. Reclassification requirements of correc~ed failure modes under test 

with both no and apriori assumptions. 

4'.Correlation of failure mode and correctfve action types to apriori 

weighting of sufficient data requirements. 

~;·Employment of established and/or recent statistical works in 

determining sufficient test data requirements. 

/ 
1
·' Other areas exposed by investigation of the above items. 

The present work status in these investigatbe avenues is reflected in 

enclosure d~) and (C). Application of the results to the failure reclassi

fication efforts on the ARR-75. (AEL-EMTECH) is contained in enclosure (3). 

2 



~-~n-;.~-~.T..._:n:--~.::;·Y"Vf ~ \::;.,- ... •::; ·n~c: peraon o:rig~rt.ating (.tr'l ou~soino: cull or r~cci.u'i.nf: an tn .. 
coRing call will sign the original, I 2/19t7s I 1.•0 107• t-lO•GOOO 

Al£1~0AI ZATIIZN NO, DURATION OF CALL REFERENCE (Strial, Contract, rte,) 

FROM 1030 TO 1048 
ORI GINII'fOR (Nollt) (Tit h) (Loeotion) 

Bob Marks Rel. Eng. NAD Crane. IN 
(Naao) (Tit I•) (Loeation) 

Wm. T. Sumerlin McDonnell Aircraft MO 
SUI'IJECT 

Revision of AR-34 on Failure Reclassification ---·-,~~~~~~~~~~~~~~~~======================== 
GIST (lF CCIIVERSATION 

Wm. T. Sumerlin (PH: 314-232-9666) 

McDonnell Aircraft 

P. 0. Box 181 

Hazelwood, MO 63042 

During introductive phase, Mr. Sumerlin recalled Carl Wiggington and 

Bob Saum. He stated he has reflected a great deal on AR-34 and MIL-STD-7818, 

and has as a result, developed definite opinions. Which were reflected 

during the conversation as follows: ----

1. No "random failure" should be reclassified since the test is to short to 

show the benefits of the reclassification. In case of a reject decision, 

-{ 
due only to random failures, the system under test should be corrected {by 

redesign or other corrective action), and the test reinitiated. The stated 

philosophy behind this opinion is that forethought in design is better than ------=-
corrective action under test. 

2. "Pattern Failures" should be subject to a degree of reclassification, 

since usually sufficient test time exists for qualification. Mr. Sumerlin 

stated pattern failures were not characteristic of the exponential assumption*. 

To include the occurance of the pattern failure as a random failure, a 

single failure should be counted upon reclassification. 

3. Upon bei.ng asked about a random failure reclassification with a "no risk" 

determined via test, Mr. Sumerlin said such action would b.e_ possible in certain ---. -

' ( ~r : c _.-.• - • -... ·- ~ .•• -

- :.~/u, ~. oovEntl,~Nr't~~~~SN~!i: o~l972-75HUS/oo 
. .. ~~lt~:~_.,_ >.~~_._- ~:~,-i. · ,:_~'i~ J._·~~~~-~-~ -~-~~~' 2,,\ v:~~:.-i~.\-:,~_;_~L~,_; :~- j_~ -~:~_, .· Enclosure (l) .. -. . _. _. _ · . 

~L...._._o ~_:- "'-•',C·-"'''-''"'"''•i', _ _,~·--.::--=- _:,·,.ik,..,~_,d.J.';;..,_;._·_J__.._..:_L_,;...,.-"'-'-........:.....:'-_:--'-·• •~ 



( 

Recuired Failure Reclassification Test Time 
· for a Given Confidence level 

The problem under inspection: 

A system failure modes m, has experienced failure{s) in test time t at 

v1hich time corrective action {denote~'m') is taken. Employing the exponential 

assumption and no apriori judgement as to the corrective action's effective

ness, how long must one test the corrected system with no failures to establish 

with "I-()( confidence the non-·occurance of a failure in the uncorrected system 

test time t. 

Stated more rigourously, we must determine the required test time T to 

establish that 

p[t:(r)< 1] = 1-
r~~-~~~-

where 

P is read "the probability that" 

r is the number of failures in test time Tc 

E(r) is the "expected value of r" 

( t) 

For an exponentially modeled failure mode {ie one that fails "randomly''), 

(~) 

v1here Am' is the constant fa i 1 ure rate of the corrected fa i 1 ure mode. 

Noting that 9m~ the corrected failure mode's f1TBF, may be written 

(3) 

Enclosure {2) 



We may re\'Jri te Eq. 1 as fo.ll 0\'JS: 

p [ e,., > t 1 = 1 - o< c 4 } 
l. 11 

He are thus testing the corrected mode to determine if its t·1TBF is greater 

than the uncorrected system test time. This, then, is equivalent to testing n 
~~ \ 

for the non-occurance of a failure in test timet l•tith 1-o<.confidence. 

From elementry statistics, if an expone~opulation is,.te~ted for . .b'l'~~~:'f.. 

time T v1i til r failures '~,. ~ dct. cr;u:.- t:i£(! J-o< ~~;t:1. ·:5··.?&-?lt··t-t;:;; 
' ~~~' / ,v J • "'\ y ~p·'[l''cV 

P [ e ~ ·) ~r2. e~ l ~ 1 _ e><. ,~ ( s ) 
· m" X O(;~,.J 

r 
. ~ e = 1-m·,; · _ ,., 11 ~: [ 

m" rm r - t:; 11} r 
is the test estimate (in this case mean t~TBF) of the parameter 

where ) . 

~-~;r.Z~Z'/'in $0~-~:-b.Z.~~=rd~:~ityc'f:~ion 
?( a ,. -ett~ ~(., . ~a-~ /)..!'•/""''''(;~ ;;t;~u~ ""v\ 

O(i ~ ~~zb~~~~,r ~fl. " . . ~1)!. ~ (w. ;&:t v ·d . .l'~~&d· · ~-~4Jtdt?"'IP'~"',J·~~ 

1~Comparfn1f-:ct~1, ~h~ur:f-r:C~;~ion subst;ntiation test 
t~;-k~~~·~(FRST) .requires that ~"" · . 

t ~ 2 rJ,~ &; .. (,) 
,lv-t X 0(; ;,. " • 

We now assume that the FRST runs for time T without 
I 

A 

failure. Our best estimate ofBin the strict statistical sense is infinity. 

In order that the analysis be more realistic, we assume the \'Jo~st case 

condition in which a failure occurs immedia~ely 'fter con.clusion of the RRST .e ·)/ / 
at time i + dt. Thus, / ~1 · :·· c ( 

/ /Yj 

r = 1 
' -::. T ' 

If" 
(7} 

Substituting into Eq. 6 follo\'Jed by rearrangement gives 
..L 'V '2. T= ::z. t 1\ «.a 

{I; l:f I 
~· 

2 



This is the final desired relationship giving the required FRST time to 

establish with l~confidence the non-occurance of over one failure in test 

time t under stated worst case conditions. Note that 
~ 

T>t.; r-o~ XG(;~>2 
lff1 f~l 

Roughly, 

')(:i 2 ) ~ FOR I- 01 ~ O. 7 

Thus, more FRST time is required that original test time when the reclassifi

cation confidence,l -o(, is greater than 70%. Some typical values ofT 

as a function of are offered below: 

I -o< (Confidence) 

0.5 

References: 

0.75 

0.90 

0.95 

0.99 

r/"' 
I I) /1> 'l 

. t 't t 

'/1{/lf 

. ~ IJJ' 

(;• ~ 
el/'1'~ 

.L '\1 2. T/t = ·::z.. 1\ o<. :2. 
; 

0.693 

.1. 386 

2.302 

2.995 

4.605 

) . 
( 

(1) Harold J. Larson, Introduction to Probability Theory and Statistical 
_L-,n 

Inference, John Hiley and SO<!Js, 1969, pg 247 

(2) _s}~ments of Reliability and Naintainabilit1_, M1ETA, Rock Island IL, 

1973, pg IV-48 

I ) 0 P[l< 
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Failure Reclassification Confidence 
from Stated Test Times 

1. Parameter definitions: 

t - test time on uncorrected mode 
T - test time on corrected mode 
r- tallied failures during test of corrected mode 
@- Point estimate of the cot~rected failure mode f·1TI3F - T/t. 

t-~- Confidence in reclassification 
?<~;v- Chi-squared probability density function ordinate (1·1ith V degrees 

of freedom) to the right of v1hi ch is area 0(. 
e- True r~lTBF of corrected failure mode. 

2. Derivation (\4orst case condition) 

Under the exponential assumption, the tiTBF confidence interval (1,2) for 

the failure reclassification substantiation that (FRST) (3) is 
A 

~re J P[e ~ ""'~ =, -0(' 
/\ o<;-::?.f' 

Since 

we have equivalently 

P [e:;;; 
.:ZT . 
X a. J = 1-o< O<; :.z.r 

(1) 

(~) 

(3) 

To avoid the r = 0 situation, a worst case condition is assumed. This 

condition is the occurance of a failure at FRST timeT+ dt. Thus, 

r = number,;6f observed fai 1 ures + 1 ('I) 

In that we wish to test for: 

P [e ~ t] = '-o< (5) 

we compare with Eq. 3 and write 

t== 2.Tix;i~ ... (.~·) 

or equivalently: 

rx ::?.f.,= ~ T ;-c. .(1) 



( I, 

Thus, given r, T, and t as defined in Eq. 4 and section 1, the reclassifi

cation confidence, l;x, must satisfy Eq. 7. 

3. Application of Worst Case Condition Derivation to Reliability on 

ARR-75 Sonobuoy Receiver 

In the latest (Feb 75) reliability test status report on the /\RR-75 

sonobuoy receiver from AEL-Er~"(ECH, the following data was cited: 

RAT: Reliability Acceptance Test (Production) 

Total test time = T = 1650 hrs. 

Total failures: 3 

Failure modes: 

a. IC: failure at 317 hrs. 

b. MIXER: failure at 706 hrs. 

c. TRANSISTOR: failure at 1149 hrs. 

RQT: Reliability Qualification Test 

Total test time = t = 1663 hrs. 

Total failures: 12 

Failure t·1odes: 

a. RF fi 1 ter Ill 

b. RF filter 

558 hrs. 

628 hrs. 

c. Transformers 1018 hrs. 

1018 hrs. 

J 502 hrs 

d. Connector 1562 hrs. 

e. Mixers 1018 hrs. 

1370 hrs. 

2 



1562 hrs. 

1663 hrs. 

Need of the ARR-75 necessitated production and shipment of the unit 

pl~ior to successful completion of the RQT. Since all RQT failures had 

corrective action imposed in over 90% of the RAT test, we may view the RAT 

as a FRST for the RQT. Examples follow: 

a. In vie\'1 of the cited data, what is the confidence, 1-o<, in 

reclassifing the follmting RQT failures under worst case conditions: 

RF filter #1 

RF filter #2 

transformers 

Connectors 

For each of these four failure modes, a parts screening type corrective 

action was implemented. No further corresponding failures occured in the 

FRST (RAT) test. Thus, from Eq. 7,: 
-:2. _ ;< (Jc,So) ::. 

?(o<;~ }t,03 

From chi-squared tables: 

rx ~- s/ '2. = J., 3 s 
A rough interpolation gives a reclassification confidence of 

3 



b. In vie\'>' of the cited data \'/hat is the confidence of reclassifying 

the mixer failure under worst case conditions. Since there occured one 

failure in the FRST we have from Eq. 7: 
':2. 

'X o<;4 = f.Cf<6 

Fram chi-squared tables: 

r; .. 75i4 = J,'(::2. 

The failure reclassification confidence for this case is thus 

about 

4. Alternate derivation: 

Assuming worst case conditions for FRST failure determination places 

the most stringent of test requirements on the contractor. A less stringent 

requirement is the assumption that if K failures are observed in FRST time 

T, then 2K + 1 failures will occur in FRST time 2T~ In lieu of Eq. 4, 

we thus have 

r = number of observed failures +l/2 { 8) 

This assumption, although still weighted toward the customer, requires 

less of the contractor in test time for a given confidence level. 

5. Application of Alternate Derivation to Reliability Testing on the ARR-75 

He shall now employ the less stringent failure reclassification test 

in the above section to the ARR-75 data. 

a. With reference to section 3, the failure reclassification confidence 

for the RF filters,·connector and 

is found from: 

?(~.I: 
I 

transformers under the alternate derivation, 
..,. 
F~ 1 

( 

If 
4 



From chi-squared tables: 
.y2. 
/\ 0' ~ ; I ':: I ' C:, L/ 

CON Pit){ I,J c:· £~ 
The reclassification ~S'k is thus 

N'2.. =:<,~7/ 
/I o. I; I 

about: 

b. With reference to section 3, the failure reclassification 

confidence for the mixers under the alternate derivation is: 

From chi-squared tables: 

'X ~, 71 3 :=: J , 4 2. 

Roughly, the reclassification confidence is then: 

C.O IV F I[) E'""l C r;:· 
Note that, in both of the above cases the reclassification ~' as 

predicted, is greater than the corresponding worst case condition calculations 

in section 3. The first by 20~& and the second by 10%. 

6. Discussion: 

The failure reclassification risks discussed herein assume nothing about 

the effectiveness of the corrective action. That is, the corrected failure 

mode is not considered better or worse than the original failure mode. v$,J 

This allm•ls no employment of engineering judgement, a feature which seemingly 

would be of significant value in the area of failure reclassification. 

The two failure reclassification risks derived herein differ only in 

the method of FRST failure tallying assumptions. The lack of information 

on the occurance of no failures in the FRST necessitates these assumptions. 

Patterns set up by sections 2 and 4 may be extended by assuming nk + 1 

failures in test time nT given that k failures occured in FRST timeT. 

5 

;.I. 



~ Hm·1ever, in the limit, one is again confronted with the original 

problem on the occurance of no FRST failures. The alternate derivation 

of section 4 is thought to be the golden mean with respect to contractor 
~e 

and customer fairness and:-·mathematical nicctty, even though the worst case 

assumption of section 1 is primarily employed in reliability practice. 

7. References 

(1) Harold J. Larson, Introduction to Probability Inference, John Hiley 

and Sons, 1969, pg 247. 

(2} Elements of Reliability and Naintainability, M1ETA, Rock Island, IL, 

aJZ' 1973, pg IV-48 

(3} Required Failure Reclassification Test Time for a Given Confidence 

Level - R. J. Narks II 
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NO':~: ... ~E TO FEDERAL EMPLOYEE ABOUT UNEMPLG ... MENT COMPENSATION 
This form has been given to you because (1) you have been separated from your job, 
or (2) you are expected to be in nonpay status for 7 calendar days or more, or (3) you 
have been transferred to another payroll office. 

Federal workers have unemployment compensation rights similar to those of workers in private industry. If 
you become unemployed or are in nonpay status for 7 consecutive calendar days or more and you want to FILE 
A CLAIM, go to the nearest PUBLIC EMPLOYMENT OFFICE. 

TAKE WITH YOU-
1. Your SOCIAL SECURITY ACCOUNT NUMBER CARD. (1f you do not have a Social Security card, apply for 

one, but you do not need to delay filing your claim pending its receipt.) 
2. The OFFICIAL NOTICE of your most recent SEPARATION or of your present NONPAY status (Standard 

Form SO, Payroll Change Slip SF-1126 or similar document), if you have received it. 
3. THIS FORM, and all similar forms which you have received. The office where you file your claim will obtain infor

mation needed for your claim from 

COMMANDING OFFICER 
NA'~/AL Ar.ElC l,_'ION :JEPOT (CODE 02) 
CR.t1.NE, INDIANA 47522 

(Federal agency will insert in the box above name and ad
dress of office where your payroll records are maintained.) 

KEEP THIS FORM with your Standard Form SO and other personnel records. It is important to have it if you file a claim 
for unemployment compensation. 
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THERr4AL STABILITY PROGRAM PROGRESS REPORT 
(22 Nov 74) 

1. Test Instrument Status: 
The Thermal Stability Program has been reactivated. All needed test 

equipment has been sent to calibration for reactivation. Sufficient 
instruments have been returned to execute periodic and functional testing 
except for the capacitance bridge. A bridge was borrowed, but does not 
measure capacitance to a sufficient range. 

2. Thermal Chamber Status: 
All but one therma1 chamber (Standard #2413) is incapable of testing. 

The constant temperature (Associated) chamber needs the strip chart 
recorder which is presently in electromechanical calibration on priority. 
Standard Chambers #2427 and #2413 have faulty mechanical refrigeration. 
Standard Chamber #2426 does not cycle properly. Steps toward repair of 
these three chambers through their warranty have been taken. Peters, of 
Contract Administration, is handling manufacturer contact. 

3. Testing Status: 
In reference to the attached topological overvie\'1 of the testing 

plan: 

a. Darkened in cells correspond to completed testing prior to 
cancellation of funds (1 Oct 74). 

b, Additional testing executed in the only operational chamber 
(Standard #2413) is 

(1) Completion of 10° to 20° at 3 hours, rep. 1 to 750 hours 

{2) Initiation of 15° to 55° at 3 hours, rep. 2. This test is 
scheduled for completion to 250 hours on 2 Dec 74. 

c. Previous program philosophy calls for executing each run in the same 
environmental chamber. Identical runs from different repetitions are to 
be run in different chambers. (Chambers in which runs were executed are 
listed in the 0 hour blocks of the attached test plan topological overview.) 
The present program aim is test completion in repetitions 1 and 2 to 1000 
hours as chamber capabi 1 i ty, program r>hilosophy, and time permit. 

4. Test Instrument Procurement Status: 
The follow1ng test 1nstruments are in the process of being requested 

from DIPEC: 

a. Frequency Counters (1) 

b. Precision Noise Generators {1 ) 

c. Automatic Capacitance Bridges (2) 

d. Percision Digital Voltmeters (2) 

e. General Purpose Curv.e Tracer (1) 



5. La~2_ecuri!Y Status: . 
Ji1m1y Stevens oTthe Lock Shop has 1nspected the lockers in the lab, 

and is presently procuring necessary items for their additional security. 

6. Report Status: 
The Test Procedure for the Thermal Stability Program has been completed 

and is awaiting high level approval. 

The quarterly report for the first quarter of FY 75 has been completed 
and is awaiting high level approval. 
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1. W '(CAPS) LAST-FIRST-MIDDLE 

W\ RKS, ROBERT JACKSON I I 

5. FROM 
SERVICE 
SUMMA~Y 

~. 
PREVIOUS 

CIVILIAN SE~VICE 

B. 
SERVICE PERFORMED 

IN THIS AGENCY 03 25 74 

c. 
MILITARY SERVICE 00 00 00 

EMPLOYEE SERVICE STATEMENT 
(See information on reverse) 

MR.-MISB-MRS. 2. BIRTH DATE 
(Mo.,Day,Yr.) 

08-25-50 

3. SOCIAL SECURITY NO. 

 

TO SERVICE CIVIL SERVICE 
RETIREMENT 
DEDUCTIONS 

VAS. MOS. DAYS YES NO 

00 00 00 

08 15 75 01 04 20 

00 00 00 00 00 00 

D. 
ACCUMULATE ALL SERVICE AND ENTER TOTAL SERVICE HERE 01 04 20 

6. COMPLETE THIS ITEM ONLY FOR EMPLOYEES SEPARATING FROM POSITIONS SUfl,JECT TO THE CIVIL SERVICE RETIREMENT 
SYSTEM - YOUR RETIREMENT BENEFIT, BASED ON THE ABOVE SEPARATION, IS INDICATED BELOW: 

4. STATEMENT NO. 

1 

IF "NO" NAME 
OTHER RETIRE· 
MENT SYSTEM 

0 NONE - TRANSFER TO ANOTHER POSITION SUBJECT TO CSC RETIREMENT 

0 DEFERRED ANNUITY AT AGE 62 OR LUMP SUM REFUND 

[8] LUMP SUM REFUND ONLY 

D IMMEDIATE ANNUITY 

!REMARKS CONCERNING SERVICE ENTRIES ABOVE: 

t· 
~. 

s'taffin Clerk 
2815-101 

DATE 11. AGENCY NAME, INCLUDING BUREAU AND DIVISION, AND 

DATE 

08-08-75 

ADDRESS 

NAVSEASVSCOM 
Naval Weapons Support Center 
Crane, Indiana 47522 

STANDARD FORM 2115 
MARCH 1974 

1. Employee Copy- See information on reverse. FPM SUPPLEMENT 
831-1 
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FIGURE 1 

MILESTONE STATUS 

M'il estone 

1. Prepare general management plan 

2. Prepare LFA implementation plan 

3. Review and approve LFA implementation 
plan 

4. TSA System implementation plan 

AN/URC-85 
AN/SRR-1 
AN/HSC·-3 
AN/URC-62 (Verdin) 

5. Review and approve TSA system 
implementation plan 

6. Characterize operation system 

7. System reliability model and data 
collection requirements 

8. Prepare sampling plan 

9. Prepare data collection plan 

10. Data collection 

11. Failure analysis procedure 

12. Fault isolation and failure analysis 

13. Recommend correctiVEactJon 

14. Evaluate corrective action 

15. Propose ECP's and submit final 
engineering report 

16. Configuration control sub-board 
action of ECP's 

Expected 
Compl et:l on 

f.~.t Da;.;_t;;,.;:e __ _ Date 

ELEX 

LFA 

ELEX 

TSA 
TSA 
TSA 
TSA. 

TSA 

TSA 

·. LFA 

LFA 

TSA 

21 Apr 1975 23 Apr 1975 

9 May 1975 16 May 1975 

16 May 1975 in progress 

9 Jun 1975 
9 Jun 1975 
9 Jun 1975 
9 Jun 1975 

in progress 
in progress 
in progress 
in progress 

18 Jun 1975 N/S 

10 Ju1 1975 in progress 

1 Aug 1975 N/S 

15 Aug 1975 N/S 

25 Aug 1975 N/S 

TSA 31 May 1975 N/S 

LFA Jul 1976 N/S 

LFA 15 Jul 1976 N/S 

TSA 1 Jul 1976 N/S 

LFA 15 Jul 1976 N/S 

LFA 1 Aug 1976 N/S 

ELEX-470 1 Aug 1976 N/S 
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Ref: 

Verdin TSA Monthly Status Report 
June 1975 

(a) NAVELEXSYSCOM ltr 470 CEM:dm 3920 Ser 73-470 of 23 Apr 1975 
{b) Fleet Re'liabi1ity Assessment Pro9tam Imp·lemtmtation p·lan Report 

WQEC/C 75-193 of 3 Jun 1975 

1. This report is submitted to describe those tasks performed 1u~ing 
the subject report'ir1g period as req~rired by references (a) and b . 

£-~. Verdin TSA Progress Summary: 

a. Feb 1975 - Received task assignment. NWSC Crane designated URC-62 
(Verdin) TSA. 

b. Mar 1975 - Reviewed Verdin ILS Plan. Identified discrepancies 
in I LS p 1 an, I dent Hied other documents needed. 

c. Apr 1975 - New tasking letter received. Participated in NWSC Crane 
sponsored TSA meeting. 

d. May 1975- LFA direction received delineating TSA responsibilities, 
reference (b). 

3. Progress during reporting period l June 1975 through 30 June 1975 is 
as follows: 

a. NELC (1300) was visited by this activity to obtain information 
on Verdin system~ obtain baseline reliability parameters, and assess 
installation status. Documents reviewed are listed in Appendix A, paragraph 
B. Pertinent information was extracted from these documents toward 
accomplishing the Verdi,n TSA responsibility of system characterization. 
Verdin equipment installation schedules were also obtained at NELC. 

b. An informal interface has been made with Collins Radio~ the prime 
Verdin contractor. NWSC (3041) has been placed on the mailing list for 
the monthly Verdin field fa'i1ure reports generated by Collins Radio which 
documents Collins' effort as the depot level maintenance activity for 
Verdin. 

c. Drafting of the Verdin TSA Implementation Plan has been initiated 
and is schedulea for completion on 18 July 1975. 



d. Verdin related documents received and reviewed toward meeting 
FRAP TSA syst~m characterization efforts are listed in Appendix A, 
par,agraph C. 

4. Plans for next month include: 

a. Completion and submittal of the Verdin TSA Implementation Plan 
by 18 July 1975. 

b. Character,ize the Verdin system by 30 .July 1975 to include~ 

(1) Functional Flow Diagram and description. 

(2) Identificathm of System Operating Modes and Duty Cycle. 

(3) Re'Jiability Baselines. 

(4) System Operational Status. 

(5) Gross Installation Environment Characteristics. 

(6) Maintenance Planning Description. 

c. Trip to Verdin contractor (Collins Radio) to discuss depot 
maintenance data~ collection of failed parts, and failure tracking. 

d. Obtain·ing othet necessary Verdin documents as listed in Figure A. 

2 



Append·i x A: Documents necessary for the Ver·di n TSA Effort 

A. Obtained by NWSC Crane prior to 30 May 1975: 

1. Integrated Logistic Support Plan: Verdin, NESC Special Communications 
Project Offi~e, PME-117 of 9 Aug 1974 with appendices. 

a. AN/ART-50 Operational Logistic Support Plan. 

b. Applicable Documents 

c. Abbreviations and Acornyms. 

d. Depot Repairable Repair Parts and Part Number to FSN Cross 
Reference Listing 

2. Verdin Reliability Program Plan~ Revision II Collins Radio Company, 
Newport Beach Region, California of 30 Jul 1970. 

3. VLF/LF Verdin Fixed Plant Transmit Terminal Purchase Description, 
ELEX T-67 of 6 Jul 1970. 

4. Final reliability Demonstration Test Report for Verdin Transmit System 
AN/ART-50 Data item AOOlAW, contract N00039-70-C-1507, Collins Radio 
Company of 26 Mar 1973. 

5. Final Reliabi'lity Demonstration Test R.eport for Verdin Receive System 
AN/WRR-7 Data item BOOlBA contract N00039-70-C-l507, Collins Radio Company 
of 26 Mar 1973. 

6. Verdin Shipboard Mean-Time-to-repair Prediction contract N00039-70-C-l507 
Co 11 ins Radio Company .of '10 Feb 1971. 

B. Reviewed during June 1975 visit to NELC: 

1. NELC Contract Specification VLF/LF Radio Receiving Set Digital 
Data (U) ELEX Rll98 (24 Sep 1973) AN/WRR-7. 

2. Naval Air Systems Command: Specification for Radio Group AN/ARA·-(#)(U) 
AS-12388 (AV) (24 Sep 1973). 

3. NELC: Contract Specification Fixed Plant Digital Data Transmitting 
Set AN/URT 30 (U) ELEX-T84B (24 Sep 1973). 



4. Verdin Shore Installation Planning NESC PME 117 of 31 Dec 1973. 

r.· !J, Collins Radio Group: Verdin Field Failure Report of 1 May 1975. 

6. Collins Radio Group: Verdin first aeticle test reports and 
documents. 

7. Pre1iminar·y Operational Instructions for Receiving Set Oigital 
Data (U) AN/WRR-7 NAVELEX 0976-462-3031. 

8. Special Operational Instructions for Transmitting Set AN/ART-50, 
NAVELEX 0967-462-5010, NAVAIR 16 - 30 ART 50-2. 

C. Received or Procured during reporting period 1 June 1975 through 
30 June 1975: 

1. Document #1 

2, Document #2 

3. Monthly Report (#) for Verdin Field Failure Monitoring Program 
Line Item 38, Task 13, Contract N00039-70-C-1507, Collins Radio Company 
These reports win be received by NWSC Ctane (3041) on/ a monthly basis .. 
The first report was generated 1 April 1975. 

4, Reliability Summar'Y and Test Report for Vetdin System AN/ART-50 
Data Item AOOlAW, contract N00039-70-C-1507, .Collins Radio Company, 
August, September, and December 1972 reports. 

D. To be obtained: 

1. Verdin Reliab~lity Demonstration Electrical Test Methods and 
Procedure, Transmitting Set AN/ART-50 Collins Radio, submitted 12 April 1972, 
Data Item AOOlAG contract N00039-70-C-1507 

2. Verdin Reliability Demonstration Electrical Test Methods and 
Procedure for Receiving Set AN/WRR-7 Collins Radio, submitted 21 March 1972 
Data Item B001BM, contract N00039-70-C-1507. 

3, Contract Specification Fixed Plant Digital Data Transmitting Set 
AN/tJRT-30 (U) Naval Electronic Systems Command ELEX-T84B of 24 September 1973. 

4. TOP X32-54 of April 1967 Technical Development Plan Verdin (U) 

2 



5, N00039-70-C··l507: Contr"act for Vetdin (with rnodificat·ions) 
December 1973. 

6. SOR S32-54 Specific Operational Requirements) Verdin (U). 

7. Contractor•s (Collins) Verdin Reliability and tfJaintainability 
Predictions. 

B. Clarinet Verdin Classification Guide OPNAVINST 00510.112. 

9. AN/ARC Transmitting Set Digital Data AS-1237. 

10. ELEX R-27A/ELEX R-119 AN/WRR-7 Receiver 

11. NAVMATINST 4200.31A Advance Procurement Planning. 

3 
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To: 
orne&-r,. n~val f~rr.m~.miUon !~pot~ Cr~n~, It1df~na 

Eleetronfr:: C~amf (!lfX-410), t!ashfngtnn. 

Sul.lj: Stat•Js ~epart for r~ay 1915 

h) ltr 47024;JFde 9610 Ji1 ... 47t12 of 1 la) W\VElEXSYSC~~ 1tr 470 Ct:r~:dm.. 73·470 of 

c) ltr 3041 rjr l010/3 of 16 rt.ay 1'!J75 

1. This t'(lport 1s subtilittetJ to d%'fscr1bo those tasks verformed during 
the $UbJ~ct ~-eriod as required by ref~rence (a). 

1. 

~ 

a. Ftbru'-'f'Y 1975 ... taeeh·ed tatk ass1'{Jnment. ref@~nce (b). rtAO Cl"ane 
dl'!signatod tr:A. f1nc ~AD CranE!. and rJESTEO d~signated as TSA's. TSA 
r~~ponsib1Ht1es: trantt ... Verdin !,yst4l!m, ~{!STEO .. & r!ElC .. 
AN/Sm~-1 and ~~~/\ISC-3. 

·: 

b. M~reh 1975 .. r!~viewed v~n·d1n IlS plan. Identified d1 
in TlS plan~ Id~nt1fied other needed. v~rbal 

progr~~ plans. R~viewed 
data r~qufreh"!ents. i\ttended \ 

• ~:ri\D erane ( 3041 ) ~ YL-WELEX ( 470) • artd 
""7 •·nl"H'tn coordination ~~ting l~twti'0n NAVEl£X (.!!70) and nl\o Crane 

need for new tasking 1~tter. 

c. April 1975- tasktn~ letter. refarene~ (a), was receivftd. 
Corrcct~d Mirth 1975 mentb1y status report. Sh~d sample sfze dEpendence 
c;rl intervals and duty cycle. HAD Crane (304) hosted coordina-
tion r:1eet1ng (021) ~ UAV'tlEX (470), and f1tSEC (TOW~2). 
~1ESfC \'las !:liv~n UElC TSA responsiMHtfes due to aat trav~l restrtctit1ns. 
H~eet1-ng rd-nuts --dt.trlbuted; 

4. Progress durinv ~ttng period 1 Hay through 31 ~~ay 1915 h u 
fo1 : 

a. Tite lead Field Activity Impl~ntation plan was completed and 
submitted for review and approva1il reference (c). This plan w111 b• 

by ~aeh TSA (e.qui~nt) tmpleme.ntatie.n plan as 1t 1s prep&red. 
t.FA tr.,p1~ntat1on contains an identification of the fo11o~<~1ng: 



.. 
(2) Objtettv• 

(3) £QJ1~t scope 

(4) A~ch 

(5) DefinfttMs 

( 6) Program orgwa1 zatfon 

(1) lFA o~~1Zitiott 

(8) ~- interface 

(9) lF'A. mfltst~ and sehedu1e 

(10) TSA M11~stone and schedule 

en> Cbaracttrf:dq erMNtfom.l .,... 

(1!) R~1iabflfty ~e1 and data colleetf~ requf~~nts 

(13) ~ling plan 

(14) Data eo11ffction plan 

(15) DIU eollettfC~J 

(16) Fault fsolatfon and failure analysfs 

(17) Data aNalysis 

(18) ReeotmMnd corrective action 

(19) ~ts 

(10) 1:F'A Tum:tfons 

(21) TSA f'tmetfons 

2 



\ 
h., Prelfr-;1inary ti()if"k hZlS haen domt to ~f1ne the proeeduA for 

completin~ th~ reHaMHt.Y math r,;;tJd~1 and the sa!llpHn~r plan. This 
tncludes 1d~tiftcaticn of statistical prog~ams. techniques. and data 
r&qu1rtd for the mo~l and sampling plan. . 

s. P1ans for Jte:r.t month inelud•: 

a. Trip to NELC (1300) to obtain information on Verdin syst@m. r~vi~ 
system documents. resolve diserepanei~s discovered in Its plan, obtain 
baseline re11abt1ity parame~rs and identffy any system problems/eorreetiye 
Jetton taken. 
' . . ~ . . . 

" . 
h. Trip to NESEf' (T0~8,.,2) • Vallttjo to cOGrd1nate and oolp UESEC 

prepare th• TSA AN/SSR ... l tmp1ementat1on plan aftd the TSA AN/l,f5(: .. 3 
It~Pl.entation p1n. i. , 

e.. Trip tind tV\VElEX eoof'dinate tRAP 1mp1~tlt1on 
plans T,Yc~ interl'aees, data co11ectfon requi~nts. and to discuss 
V.rdin support requi~ts. · . . 

,. ' \ 'o\.o. I i! • j; ,,_ 

d.. Approval of TSA (equfpment) fmpl~nt&tfon plans,. 
I 

e. Tr1p to Verdfn rontractor to discuss ma1ntenance data. 
eo1lectfon of failed parts. and failure trau:k1ng .. 

6. Fudntnv status at the end of th1s reportiag pertod 1s shown in F1gure 2. 

7. Any quC"stfons regarding tMs submitta~ should directed to cor11Mn:cn 
Officer. Naval Almlun1t1on Oepot (Code 3041),. Crane, Indiana or to 
~1r. George l\11eft at autovon 482 ... 1285. · ,', 

Copy to: 
NESTED (027) 
f4ESEC (TOW-2) 

S. S. KALBERER 
By direction 

ENCLOSURI•: ~ 
~·· 



~nc Status 

Expected 
Completion nat~ 

Milestone Activit,l Date ;·;\:-1, ~ (: 
-------~··~----

1. Prepare general management plan ELEX 21 Apr 1975 23 Apr 1975 

2. Prepare LFA implementation plan LFA 9 May 1975 16 May 1975 

3. Review and ~pprove LFA implementation 
plan ELEX 16 May 1975 in progress 

4. TSA system implementation plan TSA 9 Jun 1975 in progress 

5. Review and approve TSA system 
implementation plan LFA 18 Jun 1 g.75 N/S 

' i 
~ \1 

6. Characterize operational system TSA 10 Jul 1975 N/S 

7. System reliability model and data 
collection requirements LFA 1 Aug 1975 N/S 

8. Prepare sampling plan LFA 15 Aug 1975 N/S 

9. Prepare data collection plan TSA 25 Aug 1975 N/S 

10. Data call ecti on TSA 31 May 1975 N/S 

11. Failure analysis procedure LFA 31 Aug 1975 N/S .. 

\ 
, 2. Fault isolation and failure analysis LFA 15 Jun 1976 N/S 

13. Recommend corrective action TSA 1 Jul 1976 N/S 

14. Evaluate corrective action 15 Jul 1976 N/S 

15. Propose ECP's and submit final 
engineering report LFA 1 ,O.ug 1976 N/S 

16. Configuration control sub-board 
action of ECP's ELEX-470 1 Aug 1976 N/S 

FIGURE 1 

ENCLOSURI~ I 
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5 MAY 1975 

From: ComManding f\fficert ~J.wal ftrrmunft1on Depot. Crane. Indiana 
Tor Cntmnander, NRva1 Clectron1cs SysteMs COtmJand {ElEX 470), 

W~sh1nqton, D. r. 20360 

Subj: Mnnthly status r~port for Apr 1975 

Ref: (a) NAVElfXSYSC~~ 1tr 470:t.EM:dm 3920 S~r 73-470 of 23 ~pr 1975 
(h) HAD Crane 1tr 304l:GEA 13070 of 29 Apr 1975 
(c) NElC San ~ieqo ltr Rl42 FNG:drw SER 4100-11 of 14 Apr 1975 

l. P.ef~rence (a) rflQUires monthly status r~ports for all the tasks performed 
by the L~ad Field ~ctivfty (LFA) and all tasks p@rformed by the T~chn1ca1 
Support ~~t1v1t1as (TSA's). This report covers those tasks performed during 
the subject reporting p@riod. 

2. The following chang~s to th~ ~·1arch 1975 monthly status report are hereby 
promulgatP.d for clarification: 

a. Pllra~raph 2.a.(3} last sentence 1s cort'"@cted to read, HHTBF's of the 
following Verdin equipments he~ve not be@on identifier!: 

(1) Shore based processor/control unit and modulator 
(2) Airborne processor/demodulator, processor/control unit and 

modulator 
(3) Shipboard processor/demodulator;' 

b. P3ra9rnph 2.a.(7) is amended to includ@ the following item: 

(1) "The discrepancy in thti! 1dent1ficat1on of Verdin components versus 
neces!;ary auxfllary equfpments as indicated by Figures 1 .. 1, 1-2,. 1-3, 1~4~ 

,and th~ text of the Int~qrated logistic Support Plan for V~rdin of 9 /!,ugust 
1974.'1 

c. Paragraph 2.c. last sentence is corrected to r~ad, ~This moeting 
~xplored th~ features·of the MDCS (Maintenance Datil Collection System) ~nd 
determined that it could meet the requirements of the FP.AP (Fleet Relfahi11ty 
Assessment Program) only by modifying the present reporting system by CNM 
(Chief of Nava 1 t1a ter1 a 1 ) approva 1 (I~ 

·3. Those LFA tasks parformed durfnq the sub.iect reporting period At"(': 
I 

a. Further progr~ss t>1as made tc»tard completing the samp11nq p hn for the 
V~!!>rd1n sys~ as follows: 
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(l) Initial contact has been made with ~laval Electronics Laboratory 
Center (NELC) Code 1300. A trip will be scheduled during the next reporting 
period to revie\'1 and/or obtain those data sources identified 1n paragraph 
2.a.(6) and to resolve those items identified in paragraph 2.a(7) ns amended 
~Y this correspondence. 

(2) Preliminary analysis has determined· that the equipment duty cycle 
and the width of the 90~' confidence interval are critical parameters determining 
the equipment sample size. Under the assumptions of a fixed lP.ngth t~st of six 
months, zero repair time and an exponential d1str1but1on. sample sizes ~mr~ 
from three systems to 42 systems for the AN/ART-50. Thesn results arP-
shmm in Figures 1 and 2 for the .1'\N/ART-•;o specified r~TBF of 750 hours, 

(3) The rc11ab111ty demonstration test report for tho AN/1\RT~!.iO \·N~s 
reviewed and show~d that the true ~-ITBF of the AN/,~RT -50 system is below 750 
hours. The point estimate for the f·ITBF is 3653 hours divided by seve~l fai 1 ures ~ 
which 1s 522 hours r1TBF. Further investigation 1s necessary to identify 
corrective action performed or required as a result of the reliability denmn
strat1on test. 

(a) From th~ analysis demonstrated in Figures l and 2 and results 
of d001onstration tests previously mentioned. it 1s mv1dent that prior to sample 
s1ze determination details of the duty cycle, usage rate, repair rate, dovm tim~. 
m1ss1on prof1let other test results must be thoroughly 1nv0sti~ated. Too 1arq~ 
a sample s1ze will result 1n excessive data acquisition costs. 

(b) lFA hosted a coordinated meeting for all FMP part1c1pants 
on 17 and 18 April 1975. NELC could not attend because of travel restrictions. 
!'~ava.1 Electronics Systems Engineering Cooter (NESEC), Va11Gjo was given the 
TSA responsibilities for the AN/~ISC-3 and AN/SSR-1 in _place of NELC \·;hen it 
was determined that these travel restrictions would continue into the ind~finitc 
future. The results of this meeting have been distributed to all participants 
by means of reference (b). 

(c) As required by refernnce (a) this aetfvfty is preparing the 
LFA Implmn~ntatfon Plan. This plan w111 be submitted during the next reporting 
period. 

{<t) This act1v1ty has not received a monthly status report for <'\pri1 
from Naval Electronics Systems T<!st and Evaluation lletachment (NESTEn) but 
tlr. John White and P·lr. f~arty Leopold of NESTED attended th~ coordination 
me~ting at NAD Crane on 17 and 18 April 1975. 

(5) N£LC perfor"lfJP.d those act1vit1~s listed in referenc~ (e) for the 
period 15 f4ay through 15 April 1975 .. 
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(6) Referene@ (a) directs this tctfvfty to issue a work request to 
UESfC Vall~jo to support FRAP as a TSA. This w111 be accomplished during 
the next reporting period as soon as th~ LFA Impl~tltfon Plan has been 
completed. 

7. F1qure 3 shows ~pend1tu~s for FRAP he1~A planned levels. This is due 
tn the curtanment of acttv1t1cs while pnpar1n9 for tnd participating 1n 
the coordination meeting of 17 and 18 April 1975. 

3. Qu~st1ons r~ardfng this submittal should be directed to thP. Commanding 
Officer, Nava1 Ar.mun1tion fiepot (C<ldq 3041). Crane. Indiana or to ~~r. George 
Jt.llen at eutovon 482-1285 or 1370. 

S. S. KA LDERER 
Dy direction 



To: • 
~:JVia 1 [1 tf(' tr'OOl t 

~nth 1 y $ t>JS for 

(.~) ~~Avrtn itr 47024 :JF:jc 
(b) ~~fLC 1 tr 1 : iN 

C'J"!afi{~ :c Y 
( 470), 
n~tru1, ?~J3f0 

of 14 rQb 197f, 
1975 

1. {:t) t~~ufr~~ y N~~<lrts for tut~.! nli~"fl"t-..,,~d 
f.... r.-r«,l·* 1>,.-.1~ •vo~~ ty (' rc fl \ ''""~'• ·:o. 1 1 """"ri""""''""''l>~ hv • '.) 1 f.:... ·,~ ,c' "'+ 1r< • i · ., 't .. i '"·1 ';'.;.tl-l t,i. ;. ~ f'i{~ l ~~~ Un:.t.~:._;<l ~"'",J 

~Uvftt'\ft .~ ethd ti i:tiS {TSA' s j • -~ M s rejlOrt covers those t,"tsks l)ftrlO~ 
during sut:jcct re~ortin~ ptrfod .. 

a. Th~ I'"lteQrat~J Ll'}~i$t1t: !i-ttrt~ort P1an fGr t~e V~1'l. systf'M ~s 
r~1~Pd f~r d~t~~in~t1on ~f su1tlbl~ sampling plaft. Th~ following 
su~~f"Y d·~taHs rrngt"'r~n toward cc~p1~t1ng tMs sat~pl1ng p1an. 

(1) Vr,rd1n is ~ onet ~ or four ehannei bl"CRdcast systf!m 
· of tr.tnsn:41tting r>rtcrypte~1 hrfomatfon by nteins of m1n1!Qllm shift keying 
(~~~r) t.Gehniq~rl'l's at 'JLF' fr~queM:1es. Th~ \f~1n systet11 t:k~Sffln&t1!d thf!. 
/.,S/tJRC~ti:~ consists !Jf transrrltt1nt;J sit~ equ1~nt locattd lit a short~ 
1nstalhtion, relay ~td~nt in an airbor~~ 1nsta11etton aboard TACAMQ 
aircraft* and rect&'fv€-r configur~ equ1~nt found in ship 1nst.llations. 
Tha Vttrd1n cO!il.pont!nts .r~r~ thnse Drot:l!ssor-control units<~- modulators 
e~siul1!t f~t.r~ey ~tandard~ r-equ1~ 1'eir thE'~' tr~msmft function& tutd ttl~ 
r1!icofv~rs, proc~ssor-d~odu1itor units and c~u:iut"l frequency startdards 
for th~ recuiver f~~ct1ons. 

(2} Th~ 1\~fft,;rr,.~~o~ l$1f/t1R'f,.,.30 astoeiab!d ant.Mas and eert.a1n other 
perh>h~ry ~qu1\'}\r~nt~ though not ~~fteif1ca11y ':!iirdin system ~1~nt, 
filrJit ~ considerM 111 any reHahfHty block dta9r11m trf the V~in operational 
$Y1l h~cau~S~ ..,f their !H~rh~s connection wfth ~ Verd1n equi~nts. 

(3) port1oos of the '/{~rdin sy!Um af'"l& designated to 
op~rate eont1mJotJ!ll1.y. 1\'1/I'RT -30 is tn~ assocht~d transmitter for 
short~ installations ~vine~ ·'! s-oedfi~d ?m:~r trf 1{'00 hours. (iroorn~ t•ortion~ 
of' tf1~t V<rrdin t~ !r~ specffied to op~r&te eont1num.~t1y for a.t 1~st 
~even d~yt and a of t~:"fil' he days. Thfll' ~,~/'\flT ... 50 trans~1 tt@r 
.1~d Ni/l\Rfi .. 77 r"ec~1w~r '"'ith frequ~cy standard has a sr.~ec1f1~~ ;,·m4f 
7'50 ~cur$ whil~ th~ frrtqu~ney ~t~ndal"'d has a $~~1f1ed rm;r: of houn. 
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Shipboard 1nsta1lat1ons ere de$1gf!eted to opP.rtttte continuously. Tfu~ 
Att/WRR-7 receiver has e specifi@d ~O'BF of 1000 hours. !~TTR'$ have · 
not heo.n idtmtH'i ed for any Vord1 n equi p~nts or 1it1'ria 11y connucted 
associat~d equ1pmt!nU. t~!TBF's of Verdh~ ~u1pti0rtts have not bu~n 
id~tfffPd. !··· \ 

{4) V:?rd1n equir~~nt contains diag.t~ostic circuitry to aid fault 
ho1at1on to a replaceable circuit cad \11hich can be replaced at the 
organizational lav~l. The d~ot l~vel repair activity is th~ contractor. 

Cn Shipboard installation are fully o~rat1ooa1 in submarine 
t@nders AS"19~ 31, 3Z. :n. 34, and a11 rst~~ sub~mu•irtes (Sstm~s) except 
the 600. f.02. o\nd 600. R.~ports ilre btling received on thes@ installations 
.~lready. Eightean aircraft tnstallations hav~ Already t:>een COt'flPl~ted 
whi1~ no shor~ stations are operational exc~pt training sit~. 

(0 FollOt<ling 1ocuments liav~ betl'n id~nt1f1ed as data sources for 
V~rdin system equipment~: 

{~) HAVElEX ~~67-4$2~2010~ ~rh~o~y and Funct1ooa1 n~~er1~tf~~ 
Commtm1.cat1on Systel1t., Digital flata fl.N/URC-62(S)". 

{b) OPNAVINST 00510.112, KC1ar1n'lt '1/@rdin Clts1£if'fcation 

(c) SOY? 532-54. "Specific f'!p.erat.1ona1 1~equ1r~nt Verd1n (!J). 

(d) ~,~int~naneE! :"~quir~ent tards. 

{7) Item$ to be ~solv~ hefor@ sampling ~lan can be eomplet~j ar~ 

(a) The actual numb~rs of equipment installed, where locat~j. 
!Utd d~loYJMnt schedule of ships or aircraft 1nvo1ved. 

... (h) ~ mission tifl'M')S for insta11ations and prwent1vt 
maintenance sehedulel. 

(c) The specified NTTR's for ~ch equ1prMr~t. and KTOF's ;Jre~Hmtly 
\lnknown and other R&f~ indic&$ d~tem1f'led at specH'1ed 11f'e cycle- a~sess-

. _,.t points. 

b. PrftHminary program plans ~r• received fr-om the TSA's and verbal 
cooments were passed to each TSA. :-olESTED has resubmitted a second <lraft 
torr~et&d 1n ac:cord&nce w1 th verba 1 d1rect1oru~. Formal gu1d~l1nftS tr't'! 
be1n9 prepa'fed to 'ISSht the TSJVs in ~etin9 the 9U1d@1it1es ~stablhtH!d 
in thfl 20 r4erch 1975 ~at1n!J ootwe+m th4! t.FA •mrl nAvarx (470) .. This will 
be complet~d during the next ~porting period. 

c. ih@ ~~a1ntenancft Data tollect1on Subsyst~ (MDC'S) for- ships has 
b~en rQ'I/1~ for compat1b111ty with th~ d.at.a requ1~!lents of .the Fl~ttt 



ReliabfHty t~ssessment Procrram (F"PJJJ). Th~ r~~ults of! this analysis t-Jt~J"'e 
fJnlS4:tnted at ll taeetinq on 26 ~~~rc_, 197~> at 'VWElEXSVS.COM. '!he &nalysh 
1,; su~r1 Zl!'tri b~ 1 C'r-"1 · 

(1) '~fE:ts tJw 1ata requirf0;~nh r::r the FRAP ;-;r-oqram d!!!!si~n~t~rl 
0f ~,•;fv!';t-'11,, 1 e:nd \f2'r"1in with the; f""Ollow~n~ nxc!?ot1mts· 

(>) tio,.,al ti~ is not mcn11dt1y ava11abl4!, Ltt~. daily~ 
lY" or r~Dl"'thly cumulatfvt' op~ratfnq hour"~ ~;re not ,..,porotP.d, ~or is 

f~Uilrulativ~ hours by of' 0per-atiot1 evaihble. 

(b) Tr&c~~b11ity of the depot repairs of a rnl!int~fU'lrtCff i'et1ol1 
initiated 11t organ1zationa1 level h n<tt providt!>d ~JCp1idty. Tht!rf} h '~ 

on "'~h~th~r th~ rr>cor~s can he traced by ~.ans of' sp~ial printouts. 
L:~y to 1H1St·lf:rh'l ti-Ji s is in hO'.v th\'!1 job Cl)ntro1 rnJ!'fh~ is 

for m~:t:fl r:eil't~fl!nc<" .action, thfactory rf&solut1on of this could ah<:• 
to mainta fn '1htorifP'S fH1 sDm~s. 

(c) Time la~ for d~ta processi"'- by 

{d) Shall~~t deU!11 of dati! mport~. 

t~nter. 

(2) ~roes ~x~tion~ to F~AP data ~u1~nts r~u1re tHO dfreetton 
to the Fl~i?t TYCOWs or their alternatives. ~A~ans to overco• these will 
h,..~ r~s~archf:d d1Jrin9 the n~xt r~rt1M J)E!r1od. 

{3} ~"nf:S nvelluat1~1n of' ind1vidunl TSfi. (rata requ1~nts has beeli 
co1'1lplet~i it~ t.y item. Thh anah~1s hu boon submitted to tha approprht~ 
TSr, on1fer S~I'U":ltf!' COM"eSPO'Oi'f£meP. .. 

,i. Att~r.cdecl ~ coordination meeting botwoen ':AVEU:x ( ~n:~) and Cran~ 
(C:ode 104) on 20 r1arcn 1975. This me~ttng e-st.ab11sh•d t~ need for a 
WWELEX (1170} f'!lMlaq~mnt Pl~Jn and a LFA wltnaq~nt plan to c1ear1y d~fine 
r~soonsfb11ities and program ~1esto~s. 

~ •. !\ttend~d a 'IDCS m~etin9 with r:f:STED {Cod~ 027) ~ ni\VStCMORf}JV {C-Ode 
6640) <tnrl t~!WElEX (A7nL at nAVElEXS~Cll~ on 2~ ~~arch 1975. Thb meqtin~ 
r-jxp1ored th,~ f~lJtures of the ~-~ncs ~.m! d~termined that a11 h-lf)CS 1nfol"filitHtn 
wuld ~ us~ful but it eould m~et all data requ1l"ef'tttmt.s of the f"ftA.P program 
only with ~t mod1f1cat1ons in th~ ranortio9 system. , 

f. This aetiv1ty 1s preparing th@ tFA managm"tent plftn for subrofttal 
,1ur1n~ thn n~xt rcportinq veriod. This- wilt contain a Ptlrt chart sht'rilldn~ 
~n tH.:thdtie.s n~c~~sary to complete the FAAP tasks and their t1~ relat.fon·· 
shi~s. In ~rlri1t1on it w1ll identify ~rsonnel avaflable for pbrt1c1pation 
in n~AP. the approl\ch to b~ followed fn mtn89'!1nent of FRAP~ spedt'y 
,"lctiviti~~ partidpatinq and th~! approach to ~ followed fn implementing FR4P .. 

3 



3. ~ESTEO has performed thf followfng dur1n9 t;h!l) perjod 40FebrulrY to 
15 ~,&reb 1975: ·· ··· · · - · - · · 

a. Obtained the followfng ,~.N/URC-85 background infonutton: 

(l) Equipment snPc1ficAtion. 

('n Cootraet. 

(3) M~1nta1nab11fty progr1m plan. 

(4) !\~a1nta1nab11fty test report. 

b. Establish~ l1a1son with the ~-

c. Identified additional dt~ta requfr~~nts consisting of~ 

(l) R~liabflity test reports. 

(l) n~11abf11ty program plan. 

(3) Failure reports. 

(~) System mission requirements. 

d. Irtnntifiod specified f:mJF of 500 hours and ~rrTR 1 S &f 1., minutes 
and JO fl'!inut~s for 0-1ev~1 and l-1~e1 mafntenaneQ respectively .. 

~. SubmittfKI ! rrogram phn p~r paragraph 1q of r~1erenc~ (a). 

f. Idont1fied l'fata requirements and arrang!i2d to collect tMs data 
from the FMA.. 

g. ldent1f1ed the neP.d to collect data from the depot ~pair activity 
and 1s planning to fn1tiate contact with th~ d@.pot: actfyfty to lirrt~ the 
co11~t1on of this data. 

h. Recognized the need for a reliability mod~l and fs pursuing bas~lfne 
data to define the mode1. 

4. ~ElC has p~rfo~ those activities listed fn rtf~enee (b) for the 
~AP pt'"ogram f'or the period 20 f'~ruary through 15 Mt.treh 1975. 

5. Ffgure 1 $hOWS expenditures sliqhtly beyond planned 1eve1s. but this 
is du@ simply to initial planning act1v1ty and 1s expect~d to be at planned 
lev~ls at the ~nd of the next reporting period. Mil~stone eomplet1on status 
1s b~hfnd seh~dule duE- primarily to ~1rectfon of ZO rAareh meeting and h 
tl'!XP!!Cted to eatch up rwtrr the next r"e'port1ntr ~@T1od. · 

4 



I 

I 
13~70 

6. Questions regarding this subm1tta 1 sb~uld be d1r~ted to. th~ 
commanding Off1cer. Naval .l\nmun1t1on ~(·pot (Co4e 3041). Ct"af)e. bdhna 
or to f1J'. Georqe l\ 11 en at :!lutovon 482-1 ?1'35 o-r 1 ,~10. 

Copy te; 
tiELC (Code 410) 
1{ESTET> (Code 0~7) 

S. S. KA Ll~EH.ER 
By direction . . ~~---
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FROM: 
TO: 

NAVAL ELECTRONICS LABORATORY C£NTER 
271 CATALINA BOULEVARD 

SAN DIEGO, CALIFORNIA 92152 
714-225-11011 

AUTOVON 11!12-1011 

Commander, Naval Electronics Laboratory Center 
Commander, Naval Ammunition Depot, Crane (3048) 

IN REPLY REFER TO: 

NELC Rl42 
EWG:drw 
Ser 4100-11 

t 4 APR 1975 

SUBJ: Submission of FRAP Monthly Status Report (April 1975) 

REF: (a) NAVELEX ltr. Ser. 41-4702 of 14 February 1975 
(b) TELCON, NAVELEX 470 and Mr. E. Glunt, NELC 21 March 1975 
(c) TELCON, G. Allen (NAD) and G. Pillion (NELC) 2 April 1975 
(d) Memorandum Ser. 80-4702, J. Fong to G. Allen, 11 March 1975 
(e) NAVELEX TWX (S.E.L. INFORMATION) 4 March 1975 

ENCL: (1) April 1975 FRAP Progress/Status Report 
(2) VERDIN Equipment Breakdown 

1. In accordance with paragraph 8.b of reference (a), the progress of 
this Center's effort in support of the Fleet Reliability Assessment Pro
gram (FRAP), covering the last two weeks of March 1975 and the first two 
weeks of April 1975, is hereby submitted as Enclosure (1) for your revieh·. 

2. Reference .(b) verbally informed Code 4100 that a change of assigned 
equipments to NELC had been made by NAVELEX 470. NELC is now responsi
ble for assessing the operational reliability of the AN/WSC-3 and VERDI~\ 
systems. 

3. Reference (c) verbally confirmed the change in program a~signments 
and indicated NELC will be receiving a new tasking statement from NA\'ELEX 
470 along with an approved Management Plan and Milestone Charts on or 
about 15 April 1975. 

4. To facilitate the assessment of the VERDIN equipments, NELC hereby 
requests the documentation supplied to NAD by NAVELEX as indicated in 
reference (d). 

5. Reference (e) supplies a list of FRAP designated equipments that 
were requested by COMNAVELECSYSCOM for inclusion on the Maintenance Data 
Collection System (MDCS) Selected Equipment List (SEL). An assumption 
was made that all equipments including the VERDIN RCVR(AN/WRR-7) will be 
included in the SEL. NEL( hereby requests confirmation of this action 
so as to include MDCS as a major source of operational reliability data. 

' t ( ('! 

-."·t 
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NELC Rl42 
EWG:drw 
Ser 4100-11 

6. Although official confirmation of the change in NELC assignment has 
not been received as of this date, NELC will proceed on the assumption 
that the verbal changes as stated in references (b) and (c) will be 
forthcoming in the very near future. 

Copy to: 
6460 (4) w/o encls. 
4000 (1) w/encls. 
4100 (5) w/encls. 
SAVELEX 470 (Cdr. Mandel) (1 copy w/encls.) 
NAVELEX 470 (J. Fong) (1 copy w/encls.) 



f.CT PROGRESS REPORT 
Commander, Naval Electronics Laboratory Center 
Commander, Naval Ammunition Depot, Cr~ne 

'f'J8LEM NO. PROGRAM/PROJECT 

:-142 FRAP 

'C:"'CI PAL INVESTIGATOR 

'· F. PILLION 

DUE THIS REPORTING PERIOD 

REPORTING PfRIOO DATE 

MAR/APR 1975 12 Apr. 1975 
SPONSOR 

NAVELEX 470 
TELEPHONE 

t March 1975, NELC final Program Plan Submission - Not now required due to change 
, assignment and direction of program that includes development of an overall FRAP 
.nagement Plan generated by NAVELEX 470 and the Lead Field Activity, NAO, Crane. 
lis Management Plan to include revised Milestones and due dates as described to 
:LC per reference (c). 

DUE NEXT REPORTING PERIOD 

.sks as assigned by the LFA and, upon receipt at the new FRAP Management Plan, any 
lestone requirements spelled out therein. · 

ACTIVITIES IN PROCESS AT END OF REPORTING PERIOD 

Acquisition of data on AN/WSC-3 and VERDIN System. (Historic) 
Refining Specific data requirements. 
Reviewing accumulated data on assigned equipments. 
Support to Lead Field Activity as requested and required. 

.;ELC-3910/10 (REV. 2·72) ENC~OSURE (1) PAGEl 



!HD.HELC·3910/10 (REV. 2-72) PAGE 2 

MILESTQt.E STATUS 
MILESTONE DATE CHECK ONE 

NO. MILESTONE IDENTIFICATION 
SCHED REVISED ACTUAL MADE 

' 

TOTALS 

;ISCUSS Ml LE" :lNES MISSED I 

Awaitirgrevised FRAP Milestone Chart. 

FUNDING STATUS 

As of 11 April 1975 Code 4100 has charged 380 hours of direct labor to FRAP 
and has expended $8,388.00. This amount covers a seven (7) week time frame. 

MISSED 

i 
I 

I 
I 
I 

I 

1 



rfD.NELC-3910110 (REV. 2-72) PAGE 3 

I.,JRRENT CRITICAL PROBLEMS (Store: Nature ol ,.oblem, impact on project, oct ion to b. token or recommendeJ, onJ w'"'n lor each problem) 

NONE. 

WTICIPA TED CRITICAL PROBLEMS (State: Nature of problem, impact on project, action to be token or recommended, ami when lor eoch problem) 

NONE AS OF THIS DATE. 

CONTRACTS/PURCHASE ORDER STATUS 
CONTRACTOR AMOUNT ITEM DUE DATE STATUS 

N/A . 



,.NELC-3910110 (REV. 2·72) 

TRAVEL PERFORMED 

40NE.. 

PAGE 4 

TRAVEL 
PLANNED TRAVEL 

Possible visit to NAO, Crane during month 
of May 1975 on Invitational Type Travel 
Order submitted to NELC by the Lead Field 
Acthity. 

VIS I TORS/BRIEFINGS 

NELC expects the Lead Field Activity, NAO, Crane to visit Code 4100 sometime during 
the latter part of April 1975. This visit is to discuss a wide range of FRAP re
lated subjects and specifically to address the 11 lmplementation Plan 11 that will be 
the means for the acquisition of operational reliability data direct from the fleet. 



VERDIN 

EQUIPMENT 

BREAKDOWN 

ENCLOSURE (2) 



~ .. 

AN/WRR-7 

Compr1 sed of: 

VlF/LF Receiver 

o Receiver R-1738/WR 

~ Processor CP/1071/WR 

o Demodulator/Power Supply MD-855/WRR-7 

o Frequency Standard 0-1695/URC 

AN/URT-30 Transmitter 

o Processor CP/1071/WR 

o Control Unit/Power Supply C-8979/URT-30 

o Modulator MD-856/ART-50 

o Frequency Standard 01695/URC 

AN/ART Airborne Transmitter 

o Processor CP-1072/AR 

o Control Unit C-8784/ART-50 

o Power Supply PP 6628/AR 

o Modulator MD-856/ARTuSO 

o Freqency Standard 0-161Z/URC 
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FTom: 
To: 

NAVAL ELECTRONICS LABORATORY CENTER 
271 CATALINA BOULEVARD . .· 

SAN DIEGO, CALIFORNIA 92lSZ 
714·228·11011 

AUTOVON 1182·1011 

Commander>~ Naval EZeatroonias La1oroato~ Center 
t'ommander>~ Naval Ammunition Depo+-~ Crane (304B) 

IN REPLY REFER T·01 

NELC R142 
EWG:d.Pu.> 
Sero 4100-10 

13&fAR 'L I-.~,;_; 

Subj: Submission of FRAP Nonthl!! :Jtatus Repor-t (Maroah 19?6) 

Ref: (a) NAVE~EX Zrot. sero. 41-4?02 of 19 Febr>ua~J 1976 

EnaZ: (1) Maroah 19?5 F~ Pr-ogr-ess/Status Repor-t 
(2) AN/WSC-3 and AN/SSR-1 Equipment Broeakdoum 

1. In acco!'dance with ;:·aroagroaph B. b of r-eference (a)~ the pt'O[JY'CEJc: of' 
this Center-'s efforot in cupporot of the Fleet Reliabili~J Acccssmcnt 
Pl'ogrwn (FRAP)~ aoveroing the latter> par-t of Febr>ua~J to the ceaond 
l.Jeek of March 1975~ is hcroeby submitted as EncZosuroe (1) fm~ JOU....,.. Pc-,. 
roeview. 

2. Enclosuroe (2) contains selected pages froom OPNAVINST 1[43.~ of 
September 1974~ addroessing the AN/WSC-3 and AN/SSR-1. This enclosure 
is sent foro information only. 

3. It ic t:W intulttion of NELC to inaZude the Antenna u1•oups utiz·:zed 
with the Ad/!.'X:.-3 (OE-82B/i1SC-1 (V)) foro shipbom"c i-nstal-Zatit/JW, and, 
(OE-168/BRQ~ OE-l?C/BRQ oro AN/BRA-34) foro su.bmcu•ine incr;aZZ(.,;.tiorw as 
par-t of the AN/JISC-3 r>eZiabiZity assessment unless othePI.Uise direated. 

' 
4. Due to the delay in the t:r>ansfero of FRAP funds froom NEE'!'Et: t.c NELC., 
the Funding Status Charot is not included in this status r>epo:r>t. It 
will be updated and included in the ne~t [p:r>iZ) status :r>eporot. 

~~r-
E. W. GLUNT 
By di:r>eation 



··-··· Loummanaer, Naval Electronics Laboratory Center 
To: Conunande~J.~~uni tion De ot Crane 
NHC PROBlfll NO. PROGAAII/PIIOJfCT 

FRAP 
TASK NO. 

FEB MAR 1975 

NAVELEX 470 
-=:-:Nf,-:Lc"'P""IItN::;::c:;-:;tPA70L~tN""v£:-:-:n;;::to~AT~o~=--------L'-;:;co;;;-;of;--- ··riiE-PH-oN-E rA:-:-H==oc:::-:tA~H;-:tN:::-cv::-:u~HG:-:A-:-::To:-;:R· _._..::...:.:..:..o..==.:.=--~=-

1 

-rop·r·==~=rE=LE=PH=oN=£ 

G. F. PILLION 4100 1.~638§~- . _ ~ 
ACTIVIlY STATUS 

DUE THIS REPORTING PERIOD 

1. FRAP Task Acceptance. In response to instructions contained in NAVELEX ltr. 
Ser. 41-4702 of 19 February 1975, NELC mailed acceptance ltr. Ser. 4100-8 on 
20 February 1975. NESTED transferred $SOK and it was received by NELC 10 March 
1975. 

2. NELC FRAP Program Plan. A draft of NELC's Program Plan for the prosecution 
of FRAP tasks related to the west coast candidate systems (WSC-3 and SSR-1) was 
submitted to NAD, Crane 5 March 1975. This draft is for review and comment and 
is in response to item #4 of the FRAP Milestone Chart. The final version will 
require approval of the Lead Field Activity (LFA) NAD Crane, 3048. 

DUE NEXT REPORTING PERIOD 

1. Submit final NELC FRAP Program Plan to LFA and NAVELEX 470 (31 MARCH 1975). 
2. Tasks as assigned by LFA and FRAP milestone requirements. (NELC REQUESTS 

TASK ASSIGNMENTS FROM LFA TO BE SUBMITTED IN MEMORANDill1 FORM TO ENSURE 
ACCURACY OF ASSIGNMENT). 

ACTIVITIES IN PROCESS AT END OF REPORTING PERIOD 

1. Continued review of acquired documentation (Specifications, Technical Manuals) 
2. Continuing exploration for possible west coast sources of AN/WSC-3 and AN/SSR-1 

reliability data. 
3. Support to the Lead Field Activity as requested and required. 
4. Refinement of NELC Frap Program Plan. 

IIHO.HELC·3910/IO IREV. 2-72) PAGE I 

ENCLOSURE (1) 
To NELC ltr Ser 4100-10 



Pti& ... L.J I VUL. o.J II'\ I VJ 
-~ _,_ I MILE~TONt DATE CHECK ONE 

NO. MILESTONE IDENTIFICATION 
\CH£D ~rv"r11 A(lUAt ~A or Yl~srD 

1. Submit NELC FRAP Program Plan to NAD 3/7/75 3/5/75 X 

SUPPORT NAD IN THE FOLLOWING: 

2. Develop overall FRAP Program Plan 3/31/7 5 

3. Indoctrinate FRAP Implementation Teams 4/29/7 ) 

4. Begin Indoctrinating Fleet personnel 5/1/75 
' 

5. Begin Data Collection 5/1/75 3/1/75 X 
I 

6. Begin Data and Failure Analysis 7/1/75 

7. Monthly Analysis Reports to NAVELEX 8/1/75 

s. Begin Corrective Action Implementation 9/1/75 

9. Final Engineering Report Submittal ll/29/7p 

TOTALS 

DISCUSS MILESTONES MISSED Onduch teo•on•, effect on problem/project, tetucllol acflon ta .. n, onrl _,.,) 



... ( 

I..UI<I<t:N I 1..1<11 JCAL PROBLEMS (Stole: Noluro ol problem, lmpocl nn ptojocl, oclion lobe to4en ot recommonrlorl, onrl when lor each pwblom) 

ANTICIPATED CRITICAL PROBLEMS (Stole: Nature ol problem, impocl on project, ocllon lobe Ioken or fOCommenrlerl, onrl when lor each problem) 

1. The success of this pilot program will be dependent on the acquisition, review 
and analysis of many and varied types of data and relevant program information. The 
Reliability data (Historic and Current) must become available as soon as possible to 
achieve the desired results. It is recommended that a major effort of the Lead 
Field Activity should be directed towards the acquisition of the data requirements 
stated in the NELC FRAP Program Plan (Figure 5-l) submitted to NAD, Crane S r.;.AR 1975. 

2. The system performance and failure report forms that will be the official 
selection by the LFA must require equipment serial numbers for definite identification 
of equipments. This requirement is essential because of the proposed C&3cading of 
three (3) or more AN/WSC-3s on some ship installations. 

CONTRACTS/PURCHASE ORDER STATUS 
CONTRACTOR AMOUNT ITEM DUE DATE STATUS 

N/A 



TRAVEL PERFORMED 

None None 

--= 
VISITORS/BRIEFINGS 

LTJG Monte Green, OPTEVFORPAC (on FRAP Task ltr. dist.) visited NELC to discuss a 
mutual transfer of information on AN/SSR-1. Lt. Green will be conducting the OPEVAL 
on the AN/SSR-1 beginning approximately 1 May 1975. This appears to be one source 
of data that may prove useful if the results of the OPEVAL are obtained in time 
to factor them into our overall analysis. 

Code 4100 formally requests the LFA to make this source of data available to NELC 
via an official action. Code 4100 also reiteratesits formal request for Fleet data 
on the AN/WSC-3 and AN/SSR-1 now available at the Fleet Maintenance Support Office 
(FMSO), Division of Ships Parts Control Center (SPCC) Mechanicsburg Pennsylvania. 
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NOTIFICATION OF PERSONNEL ACTION 1 ~;).-
.ANOARD FORM 50-Rev. December 1961 

J.S. r__ .. Service Commission 
' FPM Chap. 295 (EMPLOYEE- See Gen<>ral Information on Reverse) 

NAVY OVERPRINT 1 0· 72 
17·PTI 

(FOR AGENCY USE! 

3~ 10 Pl, D1SA8 

, 4- 10 Pl,COMP 

1-cOVE RED f Regvi<Jr onlf•- tleclmed Oplnmal/ 

· · 2·1NELIGIBLE 3-\VAIVED 

11 

4·COVEAED (Rey- Opt I 

CL-~ 

3. Bl RTH DATE 
{Mo., Day, Year} 

08-25-50 
7. SERVICE COMP. DATE 

03-25-74 
3·FS 

4·NONE 

5·0THER 

14 CIVIL SERVICE OR OTHER LEGALAUTHORITY 

lOll 

I Mo., Day, Year} Dayton Area Office Cert C0-48 
Career-Cond Appt 03-25-74 

15.FROM: POSITION TITLE AND NUMBER 16. PAY PLAN AND 
OCCUPATION CODE 

19, NAME AND LOCATION OF EMPLOYING OFFICE 

20. TO: POSITION TITLE AND NUMBER 21. PAY PLAN AND 21 (a) FUN CT. 
OCCUPATION CODE CLASS, 

Electronics Engineer 
PD #1425.1 GS 0855 99 

24, NAME AND LOCATION OF EMPLOYING OFFICE 

Quality Evaluation & Engineering Laboratory Department 
~r ~ · craft Equipment Division 
· _,.vtems Effectiveness Branch 

25. DUTY STATION (City· county -Stale} 

Crane, Martin,_ Indiana 
27.APPROPRIATION 28, POSITION OCCUPIED 

1·COMPETITIVE SERVICE 

~ 2•EXCEPTED 
SERVICE 

30. REMARKS:~ A. SUBJECTTO COMPLETION OF I YEAR PROBATIONARY lOR TRIAL) PERIOD COMMENCING' 

X B. SERVICE COUNTING TOWARD CAREER lOR PERMANENT! TENURE FROM: 

SEPARATIONS: SHOW REASONS BELOW.AS REOUJAED. CHI:.CK IF APPLICABLE 
r-----1 C. DURING 
L____j f'ROBAl'lON 

of 03-08-74 
17, (a) GRADE (b) STEP 18, SALARY 

OR OR 
LEVEL RATE 

I 

22, (a)· GRADE \h) STEP 23. SALARY 
OR OR 

LEVEL RATE 

09 I 01 PA $12167 

3073 
NAD, CRANE, INDIANA 

126. LOCATION CODE 

18-1055-1 01 
29. APPORTIONED POSITION 

FROM: T<r. STAT( 

I 
t·PROVED-1 n 2·WAIVED•2. 

03-25-74 
03-25-Z~ to 03-25-ZZ 

ED: 04(1968) 
17(1973 - Rose-Hulman Inst of Tech., Terre Haute, IN) 

D. RETIRED UNIFORMED SERVICE: 
DATE OF RETIREMENT 

UNIFORMED 
SERVICE DESIGNATION: D 

w 
FROM UNIFORMED SERVICE: I 
IMO. DAY. YEAR) L. --'-'----'-...l---'---' 

UNIFORMED SVC ITJ 
PAY GRADE: 

UNIFORMED svc D 
COMPONENT: 

E. WORI( SCHEDULE F. PAY RATE DETERMINANT: 

. 31. DATE OF APPOINTMENT AFFIDAVIT (Accessions only} 

) 
03-25-74 

32:0FFICE MAINTAINING PERSONNEL FOLDER {If different from employing 

\ q'' 
33,t..UDE 

NV17 
EMPLOYING DEPARTMENT OR AGENCY 

DEPARTMENT OF THE NAVY 

0109-200-4241 
')- 134- 15 1. EMPLOYEE COPY 

office) M. 

35.DATE 

G. SPECIAL PROGRAM ID: 

T E (Or other -;yj enticalion) A~';Jt.tp "'. ~ 
~~t:.-t'-v \\'\"-'~ 

MITH, Personnel Staffing Specialist 

03-25-74 js 

35.a. SUBMITIING 
OFFICE NUMBER 

2562 

66 
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', 

THIRO ACTION 

HAVSO 12510/7 (REV. 10-67) 
(See In~tructions on Reverse) 

POSITION OR JOB TITLE 
SCHED. 

OR 
SERV. 

GRADE/ CLASS I· 
SERIES PAY LEVEL FIERS 

/FORMULA IN I Tl ALS 

[[] PD NO. 

CLASSIFICATION OR RATING OFFICIAL 
(Signature, Title and Date) 

LI..u Vi ..: i ' ' ..•. 

~~~·~.2-;~'S~E~C~ON~D~A~CT~I~O~N----------------------------------t------t------r-------t------t----------------------------------~~~~.~.-., 
...Jz. , , 
u ;::- , 
;; ~ , 

~ ~~-0·3~:~,F~!~R~S~T'A~C~T~IO~N~---------------------------------t------t------r-------+------t-----------------------------------~--~~.~ ..• 

lJ.. ,·: :, ' R() P.T<'R'T' ('! T.> A D'hTUTr.lT T "'·, 

~ It::',_~~:~.;; tio~"t-(.,~AJ_) t)/}ZrCJ.uh.L(?A) &,.5 3?5:-s~ q lb IPos. Class. Sp;~u~~ n'"'~ r: R 107ll.;; ' i 

J
u 
<! 

w 
u 
lJ.. 
lJ.. 
0 

6:. ACT (V n'Y - NAME AND LOCATION 

.uri•,... •• 
'/' OR~AN,l,~AT I ONA L SUBDIVISIONS (1st) 

, . ·fidL let. 

(No,:), (Tit lt:) 

5. NAME OF EMPLOYEE -
. ' ., > ,:, 

POSITION OR JOB LOCATION . ' .,\ ',, 

9. (Jrd) 

~t;.Sn:-vt,..s· ~,?/~.c n t/t? n/ e-s s ~/P...,,.v c ~t'r'' 
'<•. :': 

,·(. , .. ,;;, 
I 0. (4th) 

,', ~ ,·· 
II. ORGANIZATIONAL TITLE OF POSITION OR JOB (If any) 

12. EMPLOYEES NOW PERFORMING DUTIES (Ungraded jobs only) '·'. 
(No,:) (Titl•:) 

(!) 
z REASON FOR SUBMISSION CERTIFICATIONS: 

1-;,:, 
;::( 
z .. 

l 13 • DUT I E,S AND RES PONS I B I LIT I ES NOT ELSEWHERE DESCRIBED - COMPLETE 
_j DESCRIPTION ATTACHED, 

14' ATTACHED POS. OR JOB II 
AMENDMENT NO. 

CLASS, OR RATING 

TO-

15. I bENT I CAL TO'- 1411 
16' ATTACHED 

STATEMENT OF 
DIFFERENCE TO-

17' REPLACES-

lB. OTHER (Specify) 

22. REMARKS 

The description of the duties and responsibili~i~~ 
of this position or job is complet6 and accurate, 
19. SIGNATURE (Employee) DATE 

20, SIGNATURE AND TITLE (Immediat• supervisor) DATE 

(Posit"ion No,, Classification or Rank) 

21, SIGNATURE AND TITLE (Person authorized to establish DATE 
position or job) 

The classification of this position may be appealed by thejncumbent at any time, Appeals from classification ac
tions which result in demotion or reduction in compensatio~ must be timely in order for retroactivity to apply. 
Consult y'our classifier or appropriate activity instruction for procedures. Civil Service Commissio11 classifia;;t-
tio- standards and Department of the Navy classification guides are available for review in the Wage and 
Cl( · fication Office. 

23. CLASSIFICATION OR RATING 
RECERTIFICATION: 



I 1,' 

<·''' 

r : (! 

\ ,,. '' 
'i' Nnvy fwionics 

on 



DEPARTME.!lT POSITION OR JOB DESCRIPTION 

J l(] PD 
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4. RECOMMENDED 
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5. NAME OF ·EMPLOYEE - . 

!; !,- ·, Jl•«trtata • HI • ,_. ., ',_ 
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' POSITION OR JOB LOCATION '. ' .... 
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',,,_,--. -

f-u (No,: I. (Tit!.:) (No,: I (Tit !e:) 
<{ 

uJ u -IJ,. 
IJ,. 
0 

(!) REASON FOR SUBMISSION CERTIFICATIONS: ' ' 
z - responsibili~iej ~ ~ q, DUTIE,S AND RESPONSIBILITIES NOT ELSEWHERE DESCRIBED - COMPLETE 

The description of the duties and 
- DESCRIPTION ATTACHED, of this position or job is complete and accurate. 
f-- 14. ATTACHED POS. OR JOB tl CLASS, OR RATING \9, SIGNATURE (Employee) DATE z. 
~ AMENDMENT NO. 

0: 
0 TO- 20. SIGNATURE AND TITLE (Immediate superv~sor) DATE IJ,. 

15. I DENT I CAL TO'- 1411 ...... , s. •• MUI&e 

16. ATTACHED •. , P11M • ~·ltv, STATEMENT OF 
(Posit'.ion No., Classification or Rank) DIFFERENCE TO-

21 • SIGNATURE AND TITLE (Person authorized to establish DATE 

17' REPLACES- position or job) 

\8, OTHER (Specify) 
A. a. W!Ml .,,.._., ....... ' 

22. REMARKS 

The classification of this position may be appealed by theJncumbent at any time. Appeals· fiom classification ac
tions which result in demotion or reduction in compensatio~ must be timely in order for retroactivity to apply. 
Consult y~ur classifier or appropriate activity instruction for procedures. Civil Service Commission classifi~a-
tio- standards and Department of the Navy classification guides are available for review in the Wage and · 
Cl 'fication Office, 

23. CLASSIFICATION OR RATING 

RECERTIFICATION: 



INSTRUCTIONS FOR COMPLETING FORM NAVSO 12510/7 

FOR GRADED POSITIONS 
(Note: Optional Form 8 is to be used for proposed 
allocations to GS-16, GS-17, or GS-18- see NCPI 
932. General instructions for preparing position 
descriptions are contained in NAVSO 12510/JA. 
Special instructions are contained in applicable 
Special Question Lists.) 

1, 2, & 3. To be executed only by persons who 
have been officially authorized to take classi
fication action. Space is provided for takin(!' 
three separate actions on the same position; the 
second and third actions may be on maintenance re
view, the resurt of application of new standards 
or ,of;review ·by hi·gher atithori ty, etc. The pas i
tion title mtist be the official title authorized 
by CSC or Navy standards, NAVEXOS P-2440, or other 
appropriate instructions. The classification 
official must be a person officially authorized to 
classify the position. 

,!. Optional. A recommendation should reflect the 
considered judgment of the originator. 

5. Enter name of employee regularly performing 
the work. If not regularly performed, enter 
"VACANT." 

6. "Location" means city and state. 

7 through 10. Enter as many organizational sub
divisions as necessary to show the one in which 
the position is located. 

11. Optional. 

12 through 16. Self-explanatory. 

17. Complete whenever the position supersedes 
another, out of which it has developed in whole 
or in part. This information is necessary for 
historical continuity and to provide accurate 
data for other personnel processes. 

18. Examples of "other" reasons are "Survey," 
iT'Reorgani za ti on, " and "Checklist. " 

19. Signature optional unless required by the 
activity or a higher management.authority. 

20 and 21. MUST be executed before forwarding to 
classification official. 

22. For special notations by classification 
office - e. g., brief evaluation reports, ~;eference 
to Navy or CSC postaudits, competitive levels, 
restrictions on filling position, or .requir~ments 
for reviewing position later. 

This space should also be used to (a) iden
tify any IA and "statement of difference" posi
tions and the date each was established, and (b) 
the alternative series on interdisciplinary 
positions. 

23. To be initialed and dated by the classifica
tion specialist whenever he has subsequently 
audited the position (e.g., on maintenance review) 
and found that the description is still current 
and accurate and that the classification assigned 
remains correct. 

Description of duties and responsibilities. 
This is normally typed bn plain bond and 

attached to the NAVSO 12510/7. Very brief descrip
tions, however, such as short amendments, state
ments of differences, or checklist descriptions 
should, if space permits, be inserted in Item 22. 

NAVSO 12510/7 (REV. 10-67) {BACK) 

FOR UNGRADED POSITIONS 

(Note: General instructions for preparing job 
descriptions are contained in NAVSO 12510/?B.( 
Special instructions for Masters and Foremen are 
given in NCPI 531, Encl. 5,) 

In upper right-hand corner, check the "JD" box. · 

1, 2, & 3. To be executed only by persons who : 
have been officially authorized to take a rating 
action. Space is provided for taking three sepa
rate actions on the same job. This permits re
cording subsequent re-rating actions taken by the 
activity, as on maintenance review or application 
of new rating definitions, or by management 
bureaus or OCMM. 

Job Title. Ente~ the official titl~ ~uthor~ 
ized in NCPI 531, curre.nt OCMM Notices, or OCMM ' 
letters of authorization. (For a supervisory 1 
rating with a special designator, such as "Public 
Works," indicate the "rating concerned" in Item 
22.) 

Service. Enter appropriate Service, such as 
"W" (General Wage), "C" (Commissary), ef~> i 

Pay Level or Form1la. ter pay 1~~~1 for 
rating, e.g., "W-11" for Plumbers; or pay formula, 
e.g., "WF-18" for Leadingmen Carpenter. 

Rating Official. This is a person officially 
authorized to make rating determinations. 

4 & 5. Optional. 

6. "Location" means city and state. 

7 through 10. Enter as many subdivisions as 
needed to locate the job. 

11. Optional. 

12. Enter the number of employees, by title, now 
Performing work of the job, or "none," as appro
priate. 

13 and 14. Self-explanatory. 

15 and 16. Optional. Activities may cite the 
appropriate P-1005 rating definition by number, in 
lieu of describing the job, when the P-1005 defini
tion adequately covers most or all of the duties 
performed. 

17. Self-explanatory. 

18. For actions not covered by i terns 13 through 
17. 

19. Optional. 

20 and 21. MUST be completed before forwarding to 
rating official. 

22. To be used by rating office for purposes 
similar to those described in Item 22 for graded 
positions. 

23. Optional. May be used for recording findings 
on maintenance review. 
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TRAVEL VOUCHER OR SUBVOUCHER 
(Complete with ink, ball-point pen or typewriter. DO NOT use lead pencil.) 

PAYMENT FOR 

BUREAUVOU 

NO. 

PAYMENT DESIRED 
0 I TOY /TAD PER DIEM I TDY /TAD TRAVEL X PCS TRAVEL 

0 

'X I 
Yo . ORDERS (Paragl'aph, S. 0. No., Issuing Hq. Date. Include amending·orders.) 

CHECK I I CASH ' 0 

'"'o::h¥26·,: i/2 ./ tlAD, m~A~fi~, l!~DIA 
Pi'.!U 

; ·<: '.\ 
PRIOR TRAVEL PAYMENTS OR ADVANCES UNDER THESE ORDERS (Amount, DO Vou No., date received, p[aCe!paid, , 0 

or DO Station No. If none, so state.) ' ' 0 0

-

NOtifl! . 
LAST NAME· FIRST NAME- MIDDLE INITIAL (Soundex Code) (Print/Type) 

CHECK MAILING ADDRESS 

'II Cl'Mi'l1liiw .,;.A~ 
ORGANIZATION AND STATION 

I. ITINERARY (See Reverse for Definition) 

DATE 

LOCAL 
STANDARD 

TIME 

PLACE 

(Base, Activity, City and 
State; eity and Country, 

IL.J 
Ow 

~~ 
oo: 

zn. GOVT 

g~ ·QTS 

<t.en 
IUO: 0 f-0 

DUTY PHONE NO. 

., ' 1 I 

~0 NUMBER 

ol!l 
MEALS USED 

<?::J 
zen 

NON- OFFICERS 

P;AID BY 

II. FOR DO USE 0 NLY 
SPEED-

OMETER 
READING 

OR (24 Hour 
Clock) Etc.) :;f- o:f£ w ow en z~ 

Of- GOVT OPEN MILEAGE 1. COMPUTATI ONS ZO',• GOVT MESS 
:::> 

3/22. ARR ()() :m !il Q{lJrd J 
DEP 

ARR 

DEP 

ARR 

DEP 

ARR 

DEP 

ARR 

DEP 

-: 
ARR 

Ill. 
DATE 

IV. 
NUMBER 

OOCIX 
X 

[>00. .X X X XX' 

.XX XX 

REIMBURSABLE EXPENSES 
NATURE AND EXPLANATION' 

TRANSPORTATION REQUESTS/MEAL TICKETS USED 
FROM TO 

AMOUNT 
CLAIMED ALLOWED BAS/COLA ADJ ON MP R 

BAS/COLA RATE 

DD 753 I I HIWY 

OTD I 1 cc 

2. SUMMARY OF PAYMENT 

PER DIEM (Net 
Payable) 

t-V_. --::::---:-C_H
1
AR_G_E_S:-::· _BO-:Q.....,OR_NO_N_-_G_OVT-,-M_1 EA_ILS_A_N_D_Q,_T_S ____ -1-__ V.;..;.I_ • .c..LEA:::..:.:.Vc::.E -=-SI:..:..A:..:..TE""M""'E:..:..N'-'-T---1 !f:ll~'it~'iEL~~~l:~I~TisoR-

FRoM (Date) TO (Date) TYPE RATE TOTAL PAID I was authorized------ days 
REIMBURSABLE 

leave. ______ days were taken 1-E_X_PE_N_s_E_s _____ +-l',.,;?~o ~"-'\-" .,--""-00"'--1 
between and TOTAL AMOUNT DUE I Lclftl"' 17 
inclusive. LESS PREVIOUS PAY-

SIGNATURE OF CLAIMANT AND DATE MENTS (Droppage) 
I hereby claim any amount due me. The state

ments on face, reverse, and attached are true and 
complete. Payment or credit has not been received. 

APPROPRIATION 
SYMBOL AND SUBHEAD 

COLLECTION DATA: 

OBJECT 
CLASS 

BUREAU 
CONTROL NO. 

'1 "1'117 

AUTH. ACCT'G 
ACTIVITY TYPE PER 

DIEM 

AMOUNT CHARGED TO 
._;"_ ...... ·'ACCOUNT-G CLASS 

'··-:-··· LESS VOUCHER 
DEDUCTIONS 

COST CODE AMOUNT 

AUDITED BY 1 TVL RCRD 1 RECEIVED (Payee signatu!'.e & date, or check no.) 

••• ~.-~---~-. 7,\" .. J";'~.~":.~?,~;,., .I . . , . . . . . . .. . ... , .· , , .7n .. nc .t:no 
AMOUNT 
PAID 

DD FORM 
1 JUL 65 1351-2 S/N 0102-013-2800 FORM APPROVED BY COMPTROLLER GENERAL. U. S. 2 JUNE 1965 



REQUEST AND AUTHORIZATION FOR DOD CIVILIAN PERMANENT DUTY TRAVEL 1. DATE REQUESTED 

(Reference: Joint Travel Regulations) 

TRAVEL AUTHORIZED HEREIN AS NECESSARY IN THE PUBLIC SERVICE d ,.~, ·l/:4 
REQUEST FOR OFFICIAL TRAVEL 

2. NAME (Last, First, Middle Initial) 3. NEW POSITION TITLE AND GRADE OR RATING 

IH~~~;, Hl)~~t:r t .. 
>:,.!', n S$l~: 2G£:-4a -.:a.:;~ ['J,;:t.; trrJ des En~)'hi~Jtir ~ GS··j,l 

4. RELEASING OFFICIAL STATION AND LOCATION, OR ACTUAL 5. NEW OFFICIAL STATION AND LOCATION, ACTUAL PLACE OF 
PLACE OF RESIDENCE );l~,Ef! ~EN,~~;;, o,~ lH,~~N t'\~,:".~'rSTI NATION 

Je,;fttlf'!lt.Hl n~ltt1 . J1t~~t>itL·~ \! t-, .. .,;,.,·1. l~<z,l~h'\}'.w 

,, Cr'iMl~!, h~~Har~.;ll . 
DUTY REPORTING DATE AT NEW STATION OJ-- l'._.*'i]..~l 

6. PURPOSE OF TRAVEL D TRAVEL BETWEEN OFFICIAL STATIONS D RENEWAL AGREEMENT TRAVEL rAJ OTHER 

D RETURN FROM OVERSEAS FOR SEPARATION n. !t lJtlt t•{SflcJ~\~-rs tl ~v ·"'t"'. ~c."'" 
7. D GOVERN· D RAIL D AIR D BUS E1J OTHER PRIVATELY OWNED CONVEYANCE 

MENT .,.,f.Jpecify) 
MODE OF [j\J ADVANTAGEOUS ell AUTOMOBILE RATE PER 

~t" MILE 
TRANSPOR- c1il COMMERO D OTHER (Specify) 

TATION Cl AL 
D ~~ABNEs~5rJ-i:~i~~';~;ICER D NOT ADVANTAGEOUS .o; $ 

B. PER DIEM FOR EMPLOYEE AND DEPEND-19. ROUND TRIP TRAVEL, NOT TO EXCEED CALENDAR DAYS INCLUDING TRAVEL 

ENTS (if applicable) AUTHORIZED PER JTR. TIME DIS [j] IS NOT AUTHORIZED TO SEEK PERMANENT RESIDENCE 

10. TEMPORARY QUARTERS SUBSISTENCE EXPENSE Dts [])IS NOT AUTHORIZED FOR DAYS 

11. D MISCELLANEOUS EXPENSES D REAL ESTATE EXPENSES D UNEXPIRED LEASE EXPENSES ?'i{;>f'AUTHORIZED PER JTR 

12. DEPENDENT OVERSEA TRAVEL D CONCURRENT D DELAYED DEARLY RETURN [Jj NOT AUTHORIZED 

13. FROM 

I (~;£lnt~ lt f'f'i.' li~LI 'U:: , Indi~e1ll! I tl!:t l' ;.~ n*1 ---
NAMES OF DEPENDENTS RELATIONSHIP DATE OF BIRTH (Children) 

TRANSPORTATION 
OF DEPENDENTS 

AUTHORIZED 

I 

14. OD SHIPMENT OF HOUSEHOLD GOODS AUTHORIZED NOT IN EXCESS OF ';(1[1\'i (Net Wei!lht in Pounds) NONTEMPORARY STOR-
AGE OF HOUSEHOLD 

FROM 
ITO 

GOODS AUTHORIZED 

I t:rr·i' l i<::W U: . !r,rll,cJ!'i<~ ('r• cH''~' . ~ f~l 5; ~j ';1. iol.-~:1. DYES CJNo 

15, OVERSEA SHIPMENT OF PRIVATELY OWNED MOTOR VEHt'CLE AUTHORIZED 16. ADVANCE AUTHORIZ-
ED 

DYES [])NO $ rH!SJ:;. 
f7. REMARKS OR OTHER AUTHOR! ZATION (Use this space lor special requirements, leave, excess ba!l!lB!le, etc. or other authorizations) 

1~.STIMATED I PER DIEM I TRAVEL I 0 TH ER TOTAL 119. TRANSPORTATION AGREEMENT SIGNED 

COST $ :•" $ _,jl: !i ,, $ ,, \ -.• 'l $ 1 ,.-., ,,.!; GJ YES D NO 
b I ~"~ 

20. REQUESTING OF'F't'c!AL (Title and~i!lniiture) . "''•" 21. 'APP~<5VING OFFfCIAL (Title and Si!lnature) 

,, smrn Pvri"SD?Hh'· 1 . ~til.ffhw Sc" t i :'i 'i h t !; nurn·.j. tl ": 'i' i )H'1 ~ ·';;J ,.,_,, rlli·~" r."i·'' 'I ,·,, .• ;.,"''-'el !- !'d~t r: 

AUTHORIZATION 
22. ACCOUNTING CITATION 

D" \' 
" 1.{.}}/.!7"1 !) nTn i' ,-, 1!1 1,4 '->lr! ~'l ; ;:)u;;.;,n l \£l'>·r.l 

2' -~DER AUTHOR! Zl NG OFFICIAL (Title and Si!lnature) OR AUT'HENTICATION 24. DATE ISSUED 
: 

; 't .~ l .,.1!~ 
25. TRAVEL ORDER NUMBER 

I (.), f'rlt4t~!\f~ iJ,,. i'·.fnr1 Lt·h-~.•>"·~·r,..,. r .:z H ~ ·~ 4 " ••. £),,,,...,,.,,.""' 1 ~-, •'"- • .• c. -. t:r·;,p• ' ""~3 ;'· ·~" 

oo, FORM 
JUL 67 1614 



TRANSPORTATION AGREEMENT Of CIVILIANS APPOINTED TO 
MANPOWER SHORTAGE POSITIONS 

NAME (Last, First, Middle Initial) PLACE OF ACTUAL RESIDENCE AT TIME OF APPOINTMENT (To be 
determined at time of Initial asslsnment) . 

I .JJ-l r . 

1. 5 U.S.C. 5723, provides, under certain conditions, for travel and transportation expenses 

of persons appointed, student trainees, and their immediate families, movement and storage of household 

goods and personal effects, incident to appointment or assignment to a position within the 50 States and the 

District of Columbia, for which there is determined by the Civil Service Commission to be a manpower short

age. Under the law, the allowances contained therein shall not be authorized unless the appointee or student 

trainee agrees in writing to remain in the service of the DOD component concerned for 12 months. Accord

ingly, to establish eligibility for the authorized allowances, the following agreement must be executed. 

2. I understand and agree that: 

_,.--; 

a. I will remain in the employ of the (Department or Agency) {) . ~ r (_~) (~I/ ( ,., --~--
for at least 12 months beginning with the effective date of my appointment or assignment to a position within 

[] Hawaii, D Alaska, ;:z:t Continental United States, for which there is determined by the Civil Service 

Commission to be a manpower shortage, unless separated for reasons beyond my control and acceptable to 

the employing activity. 

b. If, before the expiration of the period of time shown in paragraph ¥a above, I fail to fulfill the 

terms of this agreement by resigning, vacating the position without authority
1

, or if I am removed for cause, 

I will, upon demand, repay to the Government a sum of money equivalent to that expended by the Government 

for transportation and subsistence of myself, transportation of dependents, and cost of shipment or storage of 

my household goods and personal effects, if involved, incident to my transfer, from beginning point of travel 

to duty station, and I authorize the employing Department or Agency to withhold any final pay due to me to 

apply against or liquidate any indebtedness arising from a violation of this agreement. 

3. I understand that the period of service specified above is for the purpose of establishing my eligibility 

for the travel and transportation allowances which may be authorized. 

4. I fully understand that upon completion of the 12-month period of service specified in this agreement, I 

will not be eligible for return transportation at Government expense for myself, my dependents and household 

goods to my place of actual residence at time of my appointment. I further understand that completion of the 

above period of service does not tet·minate my employment and I may continue to serve in the same position 

or any other position to which I am assigned for a longer period in accordance with the employing Department 

or Agency regulations. This agreement neither limits nor guarantees the duration of my employment. 

- "\TE SIGNED 

PLATE NO. 167 39 



......: 

( 

Electronics Engineer~ GS-9 

FOR AGENCY USE ONLY 

Part A. TO BE COMPLETED BY APPLICANT OR EMPLOYEE (typewrite or print in ink) 
1. NAME (las/, firs/, middle) 2. SOCIAL SECURITY ACCOUNT NO. 3. SEX 4. DATE OF BIRTH 

I 
. . ~MALE 

f1arks ~ Robert ,Jackson I I   I  0 FEMALE OB-25-50 
5. DO YOU HAVE ANY MEDICAL DISORDER OR PHYSICAL 

IMPAIRMENT WHICH WOULD INTERFERE IN ANY WAY WITH 
THE FULL PERFORMANCE OF THE DUTI SHOWN BELOW? 

6. I CERTIFY THAT All THE INFORMATION GIVEN BY ME IN CONNECTION WITH 
THIS EXtMINATION IS CORRECT TO T~HB..f T OF M,Y- KNOWLEDGE AND 

1/ /I // I .. --·-· BELIEF/ /./ ~ 4:1/ d 
DYES NO /I I/ - ./ '/ / ]_1 

(If your answer is "YES" explain ful lo Jbe physician performing 
/be examhlfllion) 

I ( /! J:: . . /( <~ I . ,7:• ., -· ,. ~/-
r '' / (sig•lfllllre oj applicanl) 

Pari D. TO BE COMPLETED BY AGENCY MEDICAL OFFICER (if one 1s available) 

NoTE: Review the attached certificate of medical examination and make your recommendations in item 1 below. If the medical 
examination was done for pre-appointment purposes, circle the appropriate handicap code in part F. 

1. R~DATION: 
HIRE OR RETAIN. DESCRIBE LIMITATIONS, IF ANY, HERE. 

D TAKE ACTION TO SEPARATE OR DO NOT HIRE. EXPLAIN WHY. 

2. AGENCY MEDICAl OFFICER'S NAME (type or print) 3. lOCATION (city, Stale, ZIP Code) 4. DATE 

'~')"" 'W. c. COLIDMAN i:f:IDDICAL DE~PARTMlllN,.X' MA t\i <-~ ~~ '!"11~~~ ; ·:l.v. 
'!'· r A )I 0, .,. •• n~.~ .• ,}"' ? 

Part E. TO BE COMPLETED BY AGEi\fCY.PE~'SbNN'J!lAI(jf:fitCER 

NoTE: Enter the action taken below. If this form is used for pre-appointment purposes, be sure the appropriate handicap code 
in part F is circled. IMPORTANT: See FPM Chapter 293, Subchapter 3; FPM Chapter 339; and FPM Supplement 339-31 for 
disposition and/or filing of both parts of this form, either separately or loge/her, 

1. ACTION TAKEN: 

D HIRED OR RETAINED. D NON·SELECTED FOR APPOINTMENT, OR ELIGIBILITY OBJECTED TO. 

D ACTION TAKEN TO SEPARATE. 

2. AGENCY PERSONNEl OFFICER'S NAME (type or print) 3. SIGNATURE 4. DATE 

Part F. HANDICAP CODE _(to be completed only in pre-appointment cases) 

If the person examined has or had a handicap listed below, circle the code number which pertains to that handicap. If more 
than one handicap applies, circle the one considered most limiting. If none of the handicap codes apply, circle code "oo". 

~~WL]~Io handicap of the type listed 40 Hearing aid required 52 Diabetes-controlled 
10 Amputation-one major extremity 41 No usable hearing 53 Epilepsy-adequately controlled 
11 Amputation-two or more major extremities 42 No usable hearing, with speech malfunction 54 History of emotional behavioral problems 
20 Deformity or impaired function-upper 43 Normal hearing, with speech malfunction requiring special placement effort 

extremity 50 Tuberculosis-inactive pulmonary 55 Mentally retarded 
it Deformity or impaired function-lower 51 Organic heart disease (compema/ed)-val- 56 Mentally restored 

extremity or back vular, arrhythmia, arteriosclerosis, healed 
30 Vision-one eye only coronary lesions 
31 No usable vision 

l. EXAMINING PHYSICIAN'S NAME (type or print) 3. SIGNATURE OF EXAMINING PHYSICIAN 

w" COLT'lMAN V'PV {~--- ....,., '1\l)l' -1~/6 
l~lf'\i"\ W>J 

~DDRESS (incll~dint ZW Co<,I~J.- ')A R"1 .[Yf&!}Nifl (_/- ( sirmalure) (dale) 
/;-~~::;,:_ · · ,:.. .Ln .. J. ~1 .l - . ., IMPORTANT: After signing, return Jbe en/ire form iniac/ in the pre-

NAD Ltane, IndiaiUA 
addressed "Confidential-Medical" envelope which the person you exam-
ined gave you: 

'h U.S. GOVERNMENT PRINTING OFFICE 1972-487-737 



Mr. Robert J. Marks II 
2531 Jefferson 

DEPARTMENT OF THE NAVY 
NAVAL AMMUNITION DEPOT 

CRANE, INDIANA 47522 IN REPLY REFER TO: 

0622-C-I<T:cl 
12330 

1 2 MM< 1974 

Terre Haute, Indiana 47802 

Dear fvlr. fvlarks: 

This is to confirm our offer of career-conditional appo·intment to the 
posHion of Electronics Engineer, GS·~9, $12,167 per year in the Quality 
Evaluation and Engineering Laboratory Department. 

This position offer is contingent upon your satisfactorily completing 
a medical examination v1hich vlill be administered on 25 r11arch 111hen you 
report for your first day of duty. The employment processing will be 
accomplished at Bldg. 5, this Station. You should plan to report there 
at approximately 7:30a.m. If you will bring this letter with you, it 
will expedite your entry through the security gate. 

You will be authorized reimbursement to the maximum extent allowed 
under Department of Defense travel regulations for the expenses 
associated with your move from Terre Haute to the Crane area. 

If you have any quest·ions regarding this job offer, please telE~phone 
~1r. Kenneth Thompson~ collect~ at area code 8'12 854·'"1835. 

\.1Je look forward to seeing you on 25 r·~arch. 

Copy to: 

Sincerely yours. 

y;J ;· / 
0" -;- I c'l\"'\/\,~:t~Q\ 
L. H. CONRAD 
t:lanager, Employment Divis ion 
Civilian Personnel Department 
By direction of the 
Commanding Officer 

William Sisson, Rose-Hulman Inst. of Technology 
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ORIENTATION MAP 
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CRANE, INDIANA 

TO BLOOMINGTON 
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LEGEND 

NO. BLDG NO. NAME 

ADMINISTATION BLDG. 

12 DISPENSERY 

14 NAVAL EXCHANGE 

10 SECURITY 

2700 "DISBURSING OFFICE" 

1909 OFFICERS CLUB 

1894 COMMISSARY 

® 1893 EtuSTED MEN'S CLUB 

® 1892 CHAPEL 

® 64 "SUPPLY OFFICE BLDG." 
(PERSONAL PROPERTY OFFICE) 

® 121 CAFETERIA 

sro,.( , • .,.U 



U. S. NAVAL AMMUNITION DEPOT 
Orane, Indiana 

To: Each New Employee of U. S. NAD Orane 

WELCOME! You are now a Member of the Team - dedicated to upholding the 
policies and interests of the United States of America. 

Our success depends on the individual performance of each of us in our 
combined efforts. 

Of cou~se, you can contribute most when you have an understanding and 
appreciation of the Depot's Purpose and Organization. Following are 
a few interpretations of our rules, regulations, and conditions of 
work that will affect you: 

1. No Smoking in vehicles at any time on the Depot; no cameras 
permitted; no firearms; employees are not permitted to bring 
intoxicating beverages on the Depot. 

2. If you are unable to report for work because of illness (sick 
leave), you will be expected to notify your supervisor as 
soon as possible on the first day you are sick. In emergencies, 
unscheduled annual leave may be granted if you contact your 
supervisor. 

3. Personal mail of an employee should be directed to his home address. 

4. The regular tour of duty for almost all Depot employees is from 
0730 until 1600, Monday through Friday, with 30 minutes for lunch. 

5. Employees are warned against participation in partisan political 
activities. You should read the Warning Posters found in all 
departments on the Depot. 

6. It is your responsibility to keep the Industrial Relations Department 
advised of your current address, next of kin, who to notify in 
case of emergency, etc. 

7. If you are injured in line of duty, report the accident immediately 
to your supervisor. Report all accidents however minor. 

Your attention is especially invited to the material enclosed in this 
folder concerning employee health benefits. If you want to take advantage 
of the opportunity to enroll in a health benefit plan, you have 31 days 
from the date of your appointment. Arrange with your supervisor to come 
to Building 5, Employee Services Division, to complete your enrollment. 

Arrangements will be made for you to attend an indoctrination class within 
the next 30 days. 

B. E. GALLAGHER 
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CODE OF ETHICS 
FO~ GOVERNMENT SERVICE 

Any Person In Government Service Should: 

Put loyalty to the highest moral principles and to country 
above loyalty to persons, party, or Government department. 

UPHOLD the Constitution, laws, and legal regulations of the United States and all 
governments therein and never be a party to their evasion. 

GIVE a full day's labor for a full day's pay; giving to the performance of his 
duties his earnest effort and best thought. 

SEEK to find and employ more efficient and economical ways of getting tasks 
accomplished. 

NEVER discriminate unfairly by the dispensing of special favors or privileges to 
anyone, whether for ren1uneration or not; and never accept, for himself or his 
family, favors or benefits under circumstances which might be construed by 
reasonable persons as influencing the performance of his governmental duties. 

MAKE no private promises of any kind binding upon the duties of office, since 
a Government employee has no private word which can be binding on public duty. 

ENGAGE in no business with the Govet~ment, either directly or indirectly, which 
is inconsistent with the conscientious performance of his governmental duties. 

NEVER use any information coming to him confidentially in the performance of 
governmental duties as a means for making private profit. 

EXPOSE corruption wherever discovered. 

UPHOLD theae principles, ever conscious that public office is a public trust. 

(This Code of Ethics was agreed to by the House of Representatives and the Senate 
as House Concurrent Resolution 175 in the Second Session of the 85th Congress. 
The Code applies to all Government Employees and Office Holders.) 
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EQUAL EMPLOYMENT OPPORTUNITY 

1. IT IS THE POLICY OF NAD CRANE TO PROVIDE EQUAL OPPORTUNITY FOR ALL 
PERSONS, TO PROHIBIT DISCRIMINATION IN EMPLOYMENT BECAUSE OF RACE, 
COLOR, RELIGION, SEX, OR NATIONAL ORIGIN, AND TO PROMOTE THE FULL 
REALIZATION OF EQUAL EMPLOYMENT OPPORTUNITY THROUGH A CONTINUING 
AFFIRMATIVE EEO PROGRAI~ IN EACH DEPARTMENT. 

2. THE PRESIDENT OF THE UNITED STATES, BY HIS EXECUTIVE ORDERS, HAS 
SET FORTH HIS POLICY AND GUIDELINES FOR PROMULGATING THE POLICY OF 
EQUAL EMPLOYMENT OPPORTUNITY TO PERSONS LOOKING FOR EMPLOYMENT OR 
ALREADY EMPLOYED BY THE GOVERNMENT. EQUAL EMPLOYMENT OPPORTUNITY MEANS 
EQUAL RIGHTS IN ALL ACTIONS WHICH ARE PERSONAL TO A PARTICULAR EMPLOYEE. 
THIS POLICY WILL APPLY TO APPOINTMENTS, PROMOTIONS, REASSIGNMENTS, 
TRAINING, EMPLOYEE DEVELOPMENT, AND APPEALS OF ANY NATURE. THERE WILL 
BE ABSOLUTE FREEDOM FROM RESTRAINT, AND AN ABSOLUTE RIGHT FOR EQUAL 
EMPLOYt~ENT OPPORTUNITY IN ALL MATTERS. 

3. SPECIAL EFFORTS WILL BE MADE TO ASSURE THAT JOB OPPORTUNITIES IN 
ALL DEPARTMENTS ARE MADE KNOWN TO MEN AND WOMEN OF ALL RACES, RELIGION, 
AND ETHNIC BACKGROUNDS, FOR IT IS THE INTENTION OF THIS COMMAND TO 
ELIMINATE ANY AND ALL REASONS WHICH WOULD EVEN ALLOW AN EMPLOYEE TO 
THINK THAT DISCRIMINATION PREVAILS IN ANY AREA. 

4. IT IS EXPECTED THAT ALL MANAGEMENT PERSONNEL, SUPERVISORS, AND 
EMPLOYEES PUT FORTH A SPECIAL EFFORT TO ADHERE STRICTLY TO THE PRINCIPLES 
OF FULL AND FAIR OPPORTUNITY IN ALL PERSONNEL AND PERSONAL ACTIONS ON OR 
OFF THE DEPOT. THERE IS NO PLACE ON THIS DEPOT FOR ANY PERSON WHO DOES 
NOT WHOLE-HEARTEDLY SUPPORT THIS PROGRAM. 

5. TO ACCOMPLISH THE ABOVE REQUIRES THAT EACH OF US UNDERSTAND AND 
ACCEPT THEIR RESPONSIBILITY TO THE EQUAL EMPLOYMENT OPPORTUNITY PROGRAM. 
THE IMPLEMENTATION OF THIS POLICY CAN BE ACCOMPLISHED ONLY IF EACH OF US 
RESOLVES TO MEET THE PERSONAL CHALLENGE TO PROVIDE EQUAL OPPORTUNITY TO 
ALL WHO PARTICIPATE IN NAD CRANE'S PROGRAMS AND ACTIVITIES. 

6. I ASK YOUR SINCERE SUPPORT IN CARRYING OUT BOTH THE SPIRIT AND THE 
LETTER OF THE EQUAL EMPLOYMENT POLICIES. 

R~L;J"~ 
R. L. McARTHY 
Captain, USN 
Commanding Officer 



N~AmlfifST 12630.3 
. 1 FEB '1968. 

1.. Re»2rt ot Pregnancy.. Employees will: 

a. Report to the Medical Officer, via their immediate supervisors, 
as soon as they ere reasonably sure they are pregnant, so that steps 
can be taken to protect their health. · 

b. Report to Medical Depa:t'tment 8S re·queeted for :regU).sr inter~ 
views. 

c. Provide a doctor's statement including information on the ex
pected date of' confinement end any conditions which might affect their 
work. 

d. Advise Medical Department immediately of any conditions or 
complications arising after original doctor • o statement is provided. 

2. Maternity Leave 

a. Duratlon 

(l) Normally, a woman should cease work six weeks before the 
expected confinement date and vill return to work no later than eight 
weeks after delivery. 

(2) Requests for leave :t'or longer periods must be supported 
by a doctor's certificate. 

b. Reg,vests for Le~av~.·~ Employees wJll sU:bmi t a memorandwn request 
for mnternity leave thru their supervisors to Indu~>trial Relations 
together with a physician t s certificate indicating the expected date of' 
delivery and any complications which might be aggravated by continued 
employment. 

c. Granti~. v~f!Ve 

(l) Career and career-conditional employees will be granted 
maternity leave ·for all reasonable periods of' absence because of preg
nancy or comp.Licationa of pregnancy which are substantiated by a doctor's 
statement. 

(2) Temporary employees will be granted maternity leave ·only 
to the extent that production requirements are not jeopardized. The 
decision in each case will be reached after conaideratlon of workload, 
effect on production requirements, date of expiration of appointment, etc. 

Encloau.re (1) 



f.Qlicy State stricti on on Em lo ent of Relatives 

l 
1· The followin ion is extracted from Sub Part A of Part 310 

of the Commission~ ions concerning the employment of relatives. 

This information 7ded to indicate .generally how the new restric

tions are befn a A station instruction on this sub'ect will be 

.issued soo!!.. 

"Section 221 of t ral Salary Act of 1967 incorporates into title 5 

of the U. s. Code S. C. 3110) sweeping restrictions on the employ

ment of relatives ency officials. These restrictions apply through

out all three bri of the Federal Government and the government of 

the District of ia." 

"U nder the law, lie official may not appoint, employ, promote or 

advance one bf helatives to a position in his agency, nor may he 

advocate a relat for appointment, employment, promotion, or advance

ment in the agen Likewise, an individual may not be appointed, 

employed, promotor advanced if the action was 11 advocated by a public 

official serving or exercising jurisdiction or control over the 

agency who is a 1 ative of the individual." 

?. The followl~deflnitlons ·~~ly in lm~lementing the new law: 

(a) ~elative mearis father, mother, son, daughter, brother, sister, 

ncle, aunt, first cousin, nephew,.niece, husband, wife, father-in-law, 

>ther-in-law, son-in-law, daughter-in-law, brother-in-law, sister

-law, stepfather, stepmother, ~tepson, stepdaughter, stepbrother, 

epsfster, half brother, or half sister. 

Jment 

a king 

F that 

their 

staff-

~he 

1 the 
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NA VAIJ AMMUNITION DEPOT 
Crane, Indiana 

NADCRANEINST 12410 .. 15 
060-RCG:rb 

28 MAR 1973 
NADCRANE INSTRUCTION 12410.15 

From: 
To: 

Subj: 

Ref: 

Enol: 

Commanding Offioer 
Direotors of all Departments 

NAD Gran~ Upward Mobility Program 

(a) OCMMINST 12410.1, Subj: Upward Mobility 
(b) NADCRANEINST 12340.2B, Subj: Merit Promotion and Internal 

Plaoement Program 

(1) Basio Position Coverage 
(2) Putting It All Together 

1. Purpose. 'ro faoili tate Department of the Navy Training Agreement 
for Upward Mobility of lower-graded general sohedule and wage grade· 
employees at NAD Crane. 

2. Background. As part of NAD Crane's maximum utilization of all skills, 
there is a need for more flexibility in the assignment of personn.el than 
is possible under ourrent regulations. As a first step, NAD Crane 
will aotivate a planned program of upward mobility with self-established 
departmental goals. 

3. Discussion. As an integral part of Personnel Management, upward 
mobility provides lower level employees intensive, aooelerated development 
in order to equip eaoh employee with the skills and speoifio knowledges 

.necessary to perform suooessfully in a target position. These target 
positions provide a oareer opportunity for individuals presently oooupying 
either ''dead-end" positions or positions with limited oareer posS~i bill ties. 
Selection oriteria under the agreement is based on the job element approaoh 
by matohing people to jobs aooording to their potential for being 
suooessful in performing the duties of the target position. Employees 
may be moved out of dead-end jobs into a new oarear field with advanoe
ment opportunity within the general sohedule series, between the oraft/ 
trade and labor oooupations, and between the general sohedule l:l,nd oraft/ 
trade and labor oooupations. 

4. Polioy. It is the polioy of NAD Crane that all management levels 
enoourage-and support the upward mobility opportunities and assist 
employees in identifying these opportunities. It is recognized that 
ourrent personnel retrenchments and reduotion of average grade levels 



d. Position Management OommittBe wlll whHn oonduoting annual 
surveys, identlfy and enooura.ge the use of Upward Mobi] i ty 
Program. 

Copy to: 
A3 (Division Managers) 
A4 (Managers of Major Branohes) 
A5 (Other Supervisors) 
AFGlil 1415 
FOP 158 
01 Files 

R. L. MeARTHY 

3 



NADCRANEINST 12410.15 

BASIC POSITION COVERAGE 2 8 tvlAR 1973 

1. Trainee·positions. The trainees will be selected from on-board 
employe~s in the grades GS-2 through GS-9, or their wage grtrde equivalents, 
who demonstrate skills or potential for development to enter a technical, 
administrative, professional, or craft/trade career. The trainee position 
will initially be established at the current grade or wage +evel of the 
trainee. The trainee may either be detailed or reassigned to the trainee 
posi tior:t. 

2. Target positions. A training agreement, reference (a), provides 
either for reassignment or promotion to a different occupational series 
upon the satisfactory completion of training. The target position, 
therefore, may be at the same grade level as the trainee position or at 
the next higher grade level in the occupational series for which being 
trained. For example, a Management Technician, GS=344-6, might be 
trained for position as Management Analyst, GS-343-7, or a ¥otor Vehicle 
Operator, WG-5703-6 for a position as Management Technician, GS..;344-5. 
Trainees who enter a series where positions are properly classified at 
two grade intervals and whose agreement calls for a two graqe promotion 
to the target position will be eligible for such promotion upon successful 
completion of the training program. The variety of training assignments 
anticipated under this agreement precludes preparing a single position 
description which would cover all the occupations. 

Additional development of candidates. beyond the target position 
will follow normal Merit Promotion Program and/or Career Management 
Program procedures. The target positions apply to positions properly 
classified at one or two grade intervals within the occupational groups 
Usted on the following page and craft/trade and labor occupations properly 
grouped ~s semi..;skilled or skilled: 

illNCLOSUR/tl ( 1) 



NADCRANIDINST 12410. 15 
28 MAR 1973 

Note: Candidates must meet the minimum educational requirement where 
such i.s specified in the qualifi.oe.tion standard for the target position 
for whioh selected. 

3 
ENCLOSURE (1) 
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NADCRANEINST 12410 J fJ 

PUTTING I'l' ALL TOGNI'HFlR 28 MAR 1973 

1. Establishment of Positions 

a. It is in the interests of both management and employees to 
revie"' the mix of levels of positions making up the workforce and 
the types of qualifications required. It is the responsibility of the 
first line supervisor and higher level managers to determine whether 
position13 in the GS-2 to GS-9 grades or WG equ:i.valents, would assist 
persons ~n senior positions to operate more effectively with no 
increase in total staffing, before submitting requests to either establish 
or fil1 positions at higher grade levels. All actions establishing 
or filling positions at all grade levels will be reviewed from the 
standpoint of the most effective utilization of command manpower and 
average grade controls. In determining opportunities for Upward Mobility, 
Departments will coordinate request with Code 06. The Equal Flmployment 
Opportunity Coordinator will assess on a. continuing basis theiprogress 
toward attainment of desired goals. 

b. This .policy is not appropriate for the initial inta.ke
1 
of 

veterans appointed under the Veterans Readjustment Appointment. 

2. Advertisement 

a. NAD Crane Upward Mobility openings will be well-publicized .in 
vehicles like the Bursts and Duds, Daily Bulletin, and BullE!tin Board 
notices. The publicity will not oversell the opportunities .available, 
but will emphasize actual ,job vacancies, specific training plans, and 
other means of implementing the program. 

b Spf)oi flo positions wi 11 be advertised under the NAD cl··ane 
Merit Promotion Program, and will be labeled "Upward Mobility Position" 
on both the vaoanoy announcement and in publicity about the positions 
to identify these opportunities to eligible employees. Some announce
ments may have very ba.sio prerequisites. The advertisements will state 
a training plan will bo accepted in lieu of established esc qualification 
requirements. 

3. Selection of Trainees 

a. Qualifying Standard .. Trainees will be seleoted under the Navy 
Merit Promotion Plan from those applicants who are ourrently in positions 
rated GS-2 through GS .... 9 or their ore.ft/trade and labor equivalents, who 
have competitive Civil Servioe status, and who'oan reasonably be expeoted 
to perf~rm the duties of the .target position within two years. The 

H:NCLOSURE (2) 



~~D~~~m1g9~ 12410.15 

b. The length of training may range from six months to two years 
depending upon the time required to equip the employee with the skills 
and speoifio knowledges necessary in the target job and his ability to 
perform required elements of the position satisfactorily. Ordinarily 
the target position will be one or two grades higher than the trainee's 
present grade or wage grade equivalent depending upon whether the target 
job is normally classified at one or two grade intervals. In oases 
~here the trainee already possesses some of the qualifying skill or 
knowledge elements, the period of training may be established at a minimum 
of six months. In all oases where the trainee possesses only potential 
for advancement, a minimum of twelve months of training will be required 
to achieve eligibility for promotion. 

c. To aohieve eligibility for reassignment in another series at GS-7 
and bel<>w, a minimum of six months will be required to qualify in the 
target series and 12 months additional experience is required to qualify 
for promotion, making a total of 18 months from entrance to eligibility 
for promotion. The trainee will receive oareer counseling before he 
enters the development assignment program, and at appropriately spaoed 
intervals after he enters the program. In no oase does this agreement 
authorize exception to the time-in-grade restrictions. Trainees who 
fail to meet the performance,requirements of the development program may 
be returned to their former positions or those of similar duties and 
grades depending on whether original action was detail or reassignment. 
The development plan will be:designed to have generally the same pattern 
for the career field to assure that the trainee acquires the necessary 
knowledges and skills for the career field·e.t the appropriate level of 
the target position but will provide for the individual aptitudes, 
interests, and background of the trainee. 

d. Within 30 days after reassignment to the trainee position, 
individual plans will be mapped out by Code 063 and receiving department, 
and may include any part of the following: 

(1) Formal Instruction. Specially planned education oourses 
which o0ntr:i.bute to the career field may be taken during or after 
regular work hours at government expense and after consultation with 
the supervisor. This may include courses offered a.t local schools 
and colleges, Department of Defense Schools, or through Civilian Personnel. 

(2) On-The-Job Trai~ing. All duty assignments will be meaningful 
and productive and provide f.or supervised development in the target 
position. Speoi.al familiarization assignments may be made to other 
program areas that interface vri th the career field i i.e., an assignment 
in ADP for budget or personnel. Oooasionally the trainee ~y attend 
speoial staff meetings and conferences as orientation to speoial policy 
considerations for the aotivi ty and the career field. 

3 
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NADCRANEINST 12410.15 
~8 MAR 1973 

5. Evaluation of Trainee's Progress. Within 30 days after assignment 
to a. trainee position, a preliminary evaluation will be made to assess 
development needs of the employee in terms of meeting the job element 
requirements and to plan a development schedule to meet them. 
Subsequently, written supervisory reports on the employee's application 
of training received and overall development on the job will be made 
at regular intervals of 30 days during the first six months and 90 
days thereafter as appropriate. Upon completion of the training program,· 
supervisors will make a. final summary evaluation of the achievement 
and performance of the trainee. Trainees, likewise, will be expected 
to make written evaluations of any formal training provided at government 
expense and to make a self-assessment of their development. The trainee 
wi.ll be considered to have met the qualification requirements established 
for the target position upon successful perfo,rmance of the job element 
criteria. identified for the position. He is then eligible for 
reassignment or promotion to the target position. 

6, Flexibility Provisions. To avoid frequent minor amendments to 
the agreement caused by variation in mission of the organizational 
element changes ln concepts of methodology in subject fields, or 
trainee needs, lt is permissible to: 

a. Tailor wi.thin the total scope and overall objectives of the 
development program, the length and intensity of the sub,ject matter 
to meet the individual needs of trainees. 

b. Adjust elapsed training time as appropriate in individual oases 
to oover. contingencies such as excessive leave, or trainee's i.nabili ty 
to grasp a portion of the development assignment. 

c. Alter sequence of training to allow for learning experience 
to be responsive to actual work situations as they arise during the 
development period when conditions or experience indicate the desirability 
of such changes. 

d. Add or modify subject matter material depending on technological 
changes, the needs of the Department, and the trainees, and evaluation 
experience of the development program. 

5 
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II ur r<::UU<OIII:J<l"ill•TOrCe SitUatiOn, ana my preS· 
sition will be filled from within the agency and 
e to exist without any change in duties. For 

al reasons I cannot move from my present 
uting area. If I am separated, will I be entitled 
~ranee pay? 

. A separation for refusal to accept assignment 
le in connection with a transfer of function or 
ion-in-force to entitle you to severance pay. 

~ve received my draft notice. Will I be entitled to 
1ce pay? 

. Separation to enter the military service does 
title an employee to severance pay. 

f I accept other employment and still receive 
rerance pay? 

;, unless ( 1) your new employment is in the 
cl Service or the District of Columbia govern
)r (2) your activity is transferred to a non
.1 organization, and you accept employment 
1e successor organization within 90 days of the 
the transfer. 

)U accept a temporary appointment with the 
1 Government or District of Columbia Govern
rour severance pay will be suspended during 
:mporary employment and then resumed upon 
:ttion of the appointment. If you accept an 
tment without time limitation with the Federal 
tment or District of Columbia Government, 
.ess of whether the tour of duty is full-time, 
ne, or intermittent, you lose your right to 
tee pay, and further entitlement to severance 
i~l depend upon the nature of a subsequent 
:10n. 

~ntitlement to unemployment compensation a 
;everance pay? 

I entitled to severance pay if I am receiving em
•' compensation for a job-related injury? 

my severance pay, and the period covered by 
erance pay, be creditable for retirement or leave 

purposes? 

because when a person receives severance pay 
) longer a Federal employee. 

die during the period before my severance pay 
exhausted, what happens to the balance? 

ments will continue to be made at the same 
td interval to your survivors or beneficiaries 
mr fund is exhausted. This money will not be 
your estate in a lump sum. 

tation. Therefore, if you are in a position to receive 
severance pay a second time, your severance pay can
not continue after the sum of the two periods reaches 
52 weeks. 

Suppose, as in Question No. 6, the total severance 
pay to which you are entitled is $4,500. Because your 
at the time of separation is $100 it will take 45 weeks 
to pay you your entire severance pay. After receiving 
severance pay for 20 weeks, you are reemployed in the 
Federal Government under an appointment without 
time limitation, and the severance pay is terminated. 
You work for three full years and are again separated 
under circumstances entitling you to severance pay. 
You are now 48 years of age and have 23 years of 
creditable service. At the time of your second separa
tion your basic weekly pay is $125. Your severance 
pay fund is computed as follows: 
Basic allowance: 
$125 (weekly salary) X 10 (first 10 years) 
$125 (weekly salary) X 2 X 13 (years in excess 

of 10) 

Age adjustment allowance: 
$4,500 (basic allowance) X 8 (years 

over 40) X 10% 

Severance pay fund: 
$4,500 (basic allowance) +$3,600 (age 

$1,250 

$3,250 
$4,500 

$3,600 

adjustment allowance) Total = $8,100 

The severance pay fund equals $8,100. It will take 
64 and 8/10 weeks ($8,100 divided by $125) to pay 
you your entire severance pay. However, since total 
severance pay may not exceed 52 weeks, and since 
you have already received 20 weeks Qf severance pay, 
you are entitled to only 32 weeks of severa.'lce pay at 
$125 a week. 

20. Q. What is the authority for paying severance pay? 

A. The severance pay statute is section 5595 of title 5, 
United States Code; the severance pay regulations 
issued by the United States Civil Service Commission 
are in subpart G of part 550 of title 5, Code of Federal 
Regulations. 

21. Q. Where can I get additional information about sever
am::e pay? 

A. The personnel office of your agency, or the United 
States Civil Service Commission, will answer any 
other questions you have about severance pay. 
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Severance Pay-What It Is 

A law passed in 1965 authorized, for the first time, 
severance pay for Federal employees who are involun
tarily separated from the service. How much money 
an employee gets is computed on the basis of his basic 
pay at time of separation, his years of Federal service, 
and age, if he is over 40. He gets it at the same rate, 
and at the same intervals, as he was paid his salary. 

There are some limitations on eligibility for sever
ance pay. For example, if, when separated, an em
ployee is receiving payments from the Labor Depart
ment's Bureau of Employees' Compensation for a 
job-related injury he is not entitled to severance pay. 
Neither is an employee who is entitled to an immediate 
annuity which includes a reduced annuity, a disability 
annuity or annuity earned as a member of the 
uniformed services. 

The following material answers the most frequently 
asked questions about severance pay. 

1. Q. How do I know if I am eligible for severance pay? 

A. To be eligible for severance pay, you must be 
serving under one of the following types of appoint
ments at the time of your separation: 
( 1) A career or career-conditional appointment in 

the competitive service, or their equivalent in the 
excepted service; 

( 2) An indefinite-appointment system that preceded 
the career-conditional appointment system; 

(3) An indefinite appointment without time limita
tion in the excepted service, except a Presidential 
appointment, an appointment filled by a non
career executive assignment, or an appointment 
to a Schedule C position; 

( 4) An overseas limited appointment without time 
limitation; 

( 5) An appointment held as a status quo employee 
including an appointment by which you became 
an indefinite employee upon promotion, demo
tion, or reassignment; 

(6) A time-limited appointment in the Foreign Serv
ice to which you were assigned under a statutory 
authority that entitled you to reemployment in 
your former agency, but your right to reem
ployment had expired. 

In addition, you must have been currently employed 
for a continuous period of at least 12 months. If you 
were either a part-time or a full-time employee and 
you meet these requirements you are eligible for 
severance pay. 

reemployment. The offer of equivalent employment 
at a later time, or entitlement to an annuity beginning 
at a later time, has no effect on your entitlement to 
severance pay. 

3. Q. What if I start drawing severance pay but later 
become entitled to a disability annuity? 

A. Since the disability annuity will be retroactive to 
the date of your separation from the service, you will 
have to return all severance pay that you received. 

4. Q. Who determines whether I am entitled to severance 
pay? 

A. The separating agency makes this determination. 
If you are eligible, your agency advises you of the 
maximum amount of severance pay you may receive 
(referred to as the severance pay fund) , the date 
payment will begin, and the number of weeks required 
to exhaust the severance pay fund. 

5. Q. What should I do if my agency determines that I 
am not entitled to severance pay, and I believe that 
I am? 

A. You should file a claim for pay with the Claims 
Division, General Accounting Office, Washington, 
D.C. 20548. 

6. Q. How is the amount of my severance pay determined? 

A. Your severance pay fund (that is, the maximum 
amount of severance pay you may receive) is deter
mined on the basis of your basic rate of pay at the 
time of separation and years of creditable service 
(basic allowance). If you are over 40 years of age, 
an age adjustment allowance is also a part of the 
formula. 

Your basic allowance is computed on the basis of 
one week's basic salary for each year of creditable serv
ice for the first 10 years, and two weeks' basic salary 
for each year of service thereafter. Your age ad just
ment allowance is computed on the basis of 10 per
cent of the basic allowance for each year your age 
exceeds 40 years of age. 

For example, if you are 45 years old with 20 years 
of creditable service, and your basic weekly salary 
is $100, your severance pay fund would be computed 
as follows: 
Basic allowance: 
$100 (weekly salary) X 10 (first 10 years) 
$100 (weekly salary) X 2 X 10 (years in excess 

of 10) 

Age adjustment allowance: 
$3,000 (basic allowance) X 5 (years 

1"\U.:::>,._ Lt{) \ 'V' 1 (\Of_ 

$1,000 

$2,000 
$3,000 

same amount as you received from yot 
the same intervals as before until you are 
ployed or your severance pay fund is exl. 

8. Q. What is creditable service? Does it inc 
service? 

A. Creditable service for severance pay 
any service which is creditable for leave 
poses, including military service, provided 
service interrupts otherwise creditable civ 
Military service which precedes civilian s 
creditable for severance pay purposes. 

9. Q. If I resign wm I be entitled to severance p< 

A. Generally speaking, a resignation is 
separation and would not entitle you t 
pay. However, there are three circumst; 
which your resignation is considered inv~ 
purposes of severance pay, provided yo 
declined the offer of an equivalent posit 
agency before separation and that you 
receipt of: 
( 1) A specific notice in writing by your 

you are to be involuntarily separat 
separation is not because of miscon 
quency, or inefficiency; 

(2) A general notice of reduction-in-foJ 
agency which announces that all l 
your competitive area will be abolish 
ferred to another commuting area an 
resignation is effective on a date v 
more than one year before the aboliti• 
fer; or 

( 3) A notice by your agency proposing 
you for declining to accompany yc 
when it is to be moved to another 
area because of a transfer of functior. 
all positions in your competitive are; 
abolished or transferred to another • 
area within a period of no more thaJ 

10. Q. What is an "equivalent position"? 

A. For purposes of entitlement to severar 
equivalent position is one of like seniorit) 
has meaning only for employees in the l 
service), tenure, and pay (other than a re 
of pay) located within the employee's < 

area. 

11. Q. My agency is transferring the function o 
position is a part to an installation locate 
500 miles away. If I do not move with rr 
I will be separated. The agency has offered 
n"lft'lin,., ..... ...,. ......... ____ .II.- JL.L-
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Essentially the civilian employees at Crane do the 
things as personnel in any business enterprise. 
products and services. This brochure is intended 
specific information relating to our involvement 
pecially in those areas having engineering and 
orientations ~nd personnel requirements. 

same type 
We supply 

to provide 
today, es
scientific 

A broad variety and scope of activities permit Crane to offer 
the professional a choice---in terms of his current interests 
and also, most probably, with respect to his future interests. 

Our environment includes facilities and laboratories which 
allow you to develop in your field: holography, solid-state 
electronics, rotating components, chemical research, environ
mental testing, underwater acoustics, and more. 

May we invite your attention to: 

The Environment 

Crane Laboratories and Facilities 

Technology Transfer 

The Living 

.Fringe Benefits 

Application Information 

Advanced Educational Opportunities 

NAD CRANE IS AN EQUAL OPPORTUNITY 
EMPLOYER. 

Page 1 

Pages 2-14 

Page 15 

Pages 16-17 

Pocket---Back Cover 

Pocket---Back Cover 

Pocket---Back Cover 

------ ---- -~~-~~~~-~~~~~~~~-~-~~~~-~-~-

CRANE 
Career 
Opportunities 
Information 

Approved 

(date) .Sp4 j¥iz. 

. jj) 'I 

~t-~~--~<_ 
C. DONAHUE -..... 

Commanding Officer 
Naval Ammunition Depot 
Crane, Indiana 
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The Environment 

As de I lcate as a Japanese sl lk screen print, 

wooded lake Greenwood covers BOO of Crane's 

!Ores, A beutlful means for natural con-

lervatlon, 

"' ... , 
~ •. . .. 

\ .. 

() 

Larger than the District of Columbia, encompassing over 62,000 acres 
with modern, permanently constructed.buildings, roads, and railroads-
Crane is a city away from city congestion. Nearby interstates bring us 
closer to Indianapolis, Indiana and Louisville, Kentucky. 

Unspoiled terrain is the setting for scientific and industrial activities. 
Man hasn't spoiled Nature at Crane. Numerous wildlife, trees, plants, 
and flowers live and grow in protection and freedom. 
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~)hysics 

Think of the different fields of 
physics--spectroscopy, holography 
and laser optics, thermodynamics, 
mechanics, acoustics, ultrasonics-
and Crane is involved in concept
ual research or applied studies. 

Applied 
Methods of detecting persons who 
generate unusual amounts of static 
electricity is an applied resear~h 
study. 

Research 
Spectral distribution of radiation 
and flame kinetics are two disci
plines in the electro-magnetic 
spectrum we're researching. Laser 
radiation is another research area. 

Physics Majors 
Electricity and magnetism, quantum 
mechanics, and atmospheric physics 
major areas of concentration are 
needed for today' s and tomorrow' s 
programs. 

() 

i f 

Van de Graaf generator simulates maximum 

electrical charge of human body for 

testing electrostatic sensitivity, 

'I 

1 

1 

1 

1 

1 
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1 

1 

1 

1 

1 

1 
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E~lvironmental Testing 
The worst environments that nature and man 
conceive are reproduced in our laboratory 
to test tiny microcircuits and two-thousand 
pound gun turrets. 

Producing a multitude of environments, either 
sequentially or simultaneously, we can simu
late the real environment of nearly any device. 
Engineers devise test regimes for a gamut of 
operational environments and climates. 

Over 8 Million $ Laboratory 
From a humble beginni~g---a single homemade 
saltspray tank---our laboratory has grown in 
the past 20 years to include seven buildings 
housing equipment worth over eight million 
dollars. This equipment simulates harsh 
corrosive action of salt water spray and 
various climates, insidious vibration, 
damaging impact of mechanical shock, and 
sudden acceleration. 

Explosive hardware from detonators to one
ton cast loaded items are tested in instru
mented steel and concrete cells. Equipment 
for automatically controlled tests and data 
acquisition is among the best in the country. 

Shock machine produces up to 400,000 

lbs, thrust. 

3 MAPI tower 100 feet high measures 

pyrotechnic Items. 

2 Model tower for test lng SHRIKE 

antenna Is located In 

an Isolated place, 

4 Salt spray chamber tests Items 

as large as rocket launchers, 



antenna 

range tests guidance 

system in guided 

missile. 

Centr !luge mainly tests pyro· 

technic Items functioning 

while undergoing great 

speed and pressure. 

Crane' s large and secluded land area is 
ideal for constructing facilitie~ ,'!\o test 
practically any pollutant, exploL((~, or 
noxious element without endangering wild-
life or surrounding population. 

Specialized Outdoor Test Facilities 

Multi-Aspect Assessment of Pyrotechnic 
Illumination (MAPI) Range Two Instrumented 

300 and 100 foot towers evaluate flare candle

power from several directions, Including 

the ground, 

Centrifuge 22 toot radius centrifuge tests 

farge pack~ges and explosive items, 

Elevated Microwave Antenna Range N e a r I y 

every type of microwave antenna for fuzes, 

aircraft, or shipboard can be tested, 

Fast Cook-Off Facility Resistance to fire or 

burning time of material containing up to 1000 

pounds of TNT Is measured. 

Drop Towers Several towers up to 100 feet 

high equipped with hoisting and releasing 

mechanism for drop testing, 

Demplition Ground Remote 160 acres for 

detonation and destruct ion of up to 850 pounds 

of explosives. 

Cloud Chamber Controls moisture content at 

different temperatures (-35°C to+ 20°C) and 

produces rain in the same way that cold clouds do 

Sonohuoy Water Plane Antenna Range T e s t s 

radio frequency over simulated ocean environment 

Mobile & Hand Launched Rocket Test Site 
For firing tests. 

Rocket Motor Test Stand Up to 10,000 pounds 

of thrust aval fable, In Instrumented lac! I lty, 

I 
II 
~ 
If 

'I 
I 

I 



E~ctronics 

Ecology and missile systems are tied 
together by one thing--Crane' s electronics 
competence. 

Our competency derived from missile system 
work, transmitter fabrication helped the 
Forestry Service locate natural predators of 
gypsy moths. 

Diverse programs require skills in 
solid state electronics. 

Plain & Fancy 
Fifteen different laboratories contain a 
myriad of equipment-both analog and digi
tal. Fancy facilities include a scanning 
electron microscope for three dimensional 
analysis and a television monitored X-ray. 
Radio frequency free test, radiation, 
holographic and human visual systems 

performance laboratories are representative 
of unusual facilities. 

Scanning electron microscope for 50,000 

to 60,000 X resolution produces a tele

vision-! Ike Image and has 150 angstrom 



A crane lgn by electronic engineers 

leads to custom fabrication of special lzed 

electronic equipment. 

omplete fabrlcat ion and fa I lure analysis 

f printed circuit boards Is done at 

ran eo 

rt('D ·(() 
~-15ifteen Different Electronic Laboratories Invutved In: 

Bonding break In a printed circuit board 

doesn't show up with a visual examlna-

t ton. Under the scanning electron 

microscope, the failure Is 

dramatic. 

Systems Design - Mathematical models 
employing computer analysis eliminate 

guesswork in design decisions for printed 

circuitry, test equipment, and analog or 

digital systems, 

Applied Research -State-of-the-art research 

for semiconductor reliability tests, ~nd 

acoustic•l delay lines involves engineers. 

Testing - Leading in devising electrical, 
chemical, mechanical/environmental tests 
for solid state components and monolithic, 

hybrid, MSI, and LSI microcircuits, our 
testing facilities cover all kinds of 
electronic devices and components. Con
trolling production of integrated circuits 

and transistor devices at manufacturer's 
plants is part of our total test program. 

Instrumentation - Instrumenting a variety 

of tests, measuring, and controlling 

mechanical, electrical or chemical para
meters requires adept personnel, 

Failure Analysis - Distinguishing Crane 
from other activities, this engineering 
function isolates failure mechanisms or 
potential failures in a variety of elec

tronic devices and parent systems, 
Improvements ensuring longer life and 

increasing operation reliabilities are 

direct benefits. 

Product Development - Modules, electro
optical, and SONAR Systems are some of 

our product developments, 

I. 

I 

I· 
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J\)Prcraft Instruments And Ec~uipment 
Aircraft instrument performance greatly 
concerns our biggest customer--the Navy. 
That is why Crane has separate facilities 
for evaluating flight and engine instru
ments, navigation systems, avionics, and 
the associated ground support equipment. 
Preproduction and production sample test
ing, reliability and failure analysis are 
included in programs for Navy aircraft. 

Test & Evaluation 

Specialized facilities evaluate instrument 
lighting, fuel flow performance, and 
electromagnetic interference. Our labora
tories include equipment for simulating 
aircraft environment, radio navigation 
aids (TACAN Beacon Simulator), pressure 
sensing systems, and precision altitude 
controls. 

Predictable Performance 

This adds up to safety assessment, relia
bility, and predictable performance of 
aircraft equipment under actual use. 

Medical & Audio 

Electronic medical instruments, audio 
equipment, and aircraft armament are 
evaluated in our facilities. 

Aircraft attitude Indicator 

undergoing I ight lng evaluat Jon, 



:(.Yotating Components 

Directional ability of Navy aircraft, 
ships, and missiles is crucial. 

Unerring Accuracy 

Comprehensive automated failure analysis 
at Crane leads to rework and redesign of 
servo mechanisms, motor tacs, gyroscopes, 
synchros, and resolvers for unerring 
directional accuracy. 

Gyroscope Specialists 
State-of-the-art research and development 
of gas bearing gyroscopes,infinite vari
able testing, and rework makes us gyroscope 
specialists. Program-controlled digital 
equipment tests gyroscopes and inertial 
equipment for exact directional ability. 

Rate Tables 
An ultra-precision air bearing rate table, 
part of inertial digital test system, is 
one of a few in the country. Precision 
rate tables capable of polar axis align
ment are here, too. 

Extending our horizons with rotating 
component failure analysis and redesign 
is another reason for Crane' s success. 

Computerized test system and precision rate tables 

give widest test and evaluation range, and greatest 

accuracy within the state•of·the-art, 
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~havioral Sciences 
Man's behavior in an environment, 
particularly an industrial environment, 
is observed in the Behavioral Sciences 
Laboratory. Major emphasis of the 
laboratory is precisely measuring human 
behavior patterns discovered through 
various psychological methodology. 

Primate Laboratory 

The instrumented laboratory has rodents, 
primates, or other animal subjects 
learning operant conditioning schedules 
in controlled experiments. 

Multi Disciplined 
The team approach, psychologists teamed 
with electronic, human factors, and 
mechanical engineers and other special
ists, allows multi-discipline experi
ments and comprehensive analysis. 

Stirn ul a ting 
Physiological-psychological effects of 
drugs, alcohol, chemicals and pollu
tants; energy source effects and visual 
task efficiency can he studied in the 
laboratory. 

Primate learns variable Interval reinforcement 

schedule In anechoic chamber for microwave study, 
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Technology 
Transfer 

Crane's capabilities involve the Navy, other 
Department of Defense, government and non
government agencies . 

The illustrations at the top of this page visually 
represent a few Crane programs. 

Bureau Of Mines 

Human factors research in underground bituminous 
mining for the Department of Interior involved 
psychologists, electronic and mechanical engineers. 

Public Health Service 
Chemists analyzed drugs to determine deterioration 
in storage. Department of Health, Education and Welfare 
requested this study for civil defense information. 

Forestry Service 
Electronic engineers and technicians devised and 
produced transmitters for the Department of 
Interior. 

-------------------

Federal Aviation Administration 
Computer simulation of a pilot's visibility range 
and runway detection abilities for the Department 
of Transportation ultimately ensures greater 
aircraft safety. 

NASA 
NASA spacecraft batteries undergo various test 
regimes with our computer controlled system. 
Spacecraft initiators undergo comprehensive 
testing in our modern explosive components 
test facility. 

Indiana Department Of Correction 
Mathematicians and operations researchers 
devised a computerized system of correctional 
information for the Department of Justice. 

Federal Railroad Administration 
Projects for the Department of Transportation 
concern human factors in railroad cab design and 
in railroad car vandalism. 



You can choose the size community in which 
to live. Within commuting distance of 
Crane are towns like Loogootee- population 
3,000 or Bloomington with over 70,000 stu
dents and permanent residents. 

Crane employees enjoy a rustic setting with 
ready access to "big city" conveniences. 
Nearby Indiana University offers not only a 
wide range of educational programs but also 
brings in "Big Ten" sporting events and 
entertainment of various kinds. Addition-
ally, water recreation, hunting, fishing, 
camping and golf may be pursued right on 
Station or in community and state park 
facilities. 

All this, yet only hours away from the 
I n d i an a p o I i s " 50 0" , the Kent U·C k y De r by , 
St. Louis and Cincinnati baseball and 
football games. 0 

INDIANAPOLIS 

CINCINNATI 

~DCRANE 
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Flipping 
covered 
depot. 

through our brochure, you've dis
that we're more than an ammunition 

Special facilities make us highly diver
sified-covering a spectrum of modern tech
nology. 

There' s a lot going on at Crane and you can 
he part of it. 

.FOR MORE INFORMATION ABOUT YOUR INVOLVEMENT 
talk to our interviewer when he visits your 
campus or write to: 

Commanding Officer 
Naval Ammunition Depot (Code 06) 
Crane, Indiana 47522 

NAD CRANE IS AN EQUAL OPPOR1UNITY EMPLOYER. 
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ARTICLE I 

CODE OF REGULATIONS 

1. Stockholders' meetings shall be held at the principal office or 

place of business of this Company in the State of Ohio. 

2. The annual meeting of the stockholders of this Company shall be 

held at three o'clock in the afternoon on the first Monday in April of each 

year, beginning with the year 1971, at which time there shall be elected by 

the stockholders of the Company, by ballot, a board of three (3) directors for 

the ensuing year, and the stockholders shall transact such other business as 

shall properly come before them. 

3. A notice setting out the time and place of such annual meeting 

shall be mailed postage prepaid, to each stockholder of record, at his address 

as the same app~ars on the stock book of the Company, or if no such address 

appears, at his last known place of address, at least thirty (30) days prior 

to the annual meeting. 

~. If a quorum be not present at the annual meeting, the stockholders 

present in person or by proxy may adjourn to such future time as shall be 

agreed upon by them, and notice of such adjournment shall be mailed postage 

prepaid, to each stockholder at least thirty (30) days before such adjourned 

meeting; but if a quorum be present, they may adjourn from day to day as they 

see fit, and no notice of such adjournment need be given. 

5. A majority of the stock issued and outstanding, either in person 

or by proxy, shall constitute a quorum for the transaction of business at any 

meeting of the stockholders. 

6. Each stockholder shall .be entitled to one (1) vote for each share 

of stock standing in his own name on the books of the Company, whether repre-

sented in person or by proxy. 

7. All proxies sha~l be in writing and properly signed. 

8. The following order of business shall be observed at all annual 

and special meetings of the stockholders so far as practicable, viz: 

1. Calling the roll • 
2. Reading, correction and approval of minutes 

of previous meeting. 
3. Reports of officers. 
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~. Reports of committees. 
5. Election of directors. 
6. Unfinished business. 
7. New business. 

ARTICLE II 

STOCK 

1. Certificates of stock shall be in a form adopted by the board of 

directors and shall be signed by the president or vice-president and the 

treasurer, and be attested by the corporate seal. 

2. All certificates shall be consecutively numbered. The name of the 

person O\>ning the shares represented thereby, with the number of such shares 

and the date of issue, shall be entered on the Company's books. 

3. All certificates of stock transferred by endorsement thereon shall 

be surrendered for cancellation and new certificates issued to the purchaser 

or assignee. 

~. Shares of stock shall be transferred only on the books of the 

Company by the holder thereof in person or by his attorney. 

ARTICLE III 

DIRECTORS 
::::::leL!! .. eat,.et.!ltl4d:·· 

1. A board of three (3) directors shall be chosen annually by the 

stockholders at their annual meeting, to manage the affairs of the Company. 

Their term of office shall be one (1) year. 

2. Vacancies in the board of directors by reason of death, resignation 

or other causes shall be filled by the remaining directors choosing from among 

the stockholders a director to fill the unexpired term. 

3. Regular meetings of the board of directors shall be held on the 

first Friday of each month, at the office of the Company in Ohio, or at such 

other time as the board of directors shall by resolution appoint. Special 

meetings may be called by the president, or any two directors by giving thirty 

(30) days' notice to each director. 

~. The directors s:P.all J:>.ave the general management and control of the 

business and affairs of the Company and shall exercise all the powers that may 
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be exercised or performed by the corporation, under the statutes, the certifi-

cate of incorporation and the by-la>vs. 

5. Each director shall receive one (1) dollar for attendance at any 

meeting of the board, and shall receive no other salary or compensation for 

his services as a director of the Company. 

6. The board of directors of the corporation has the sole 

amend by unanimous consent the original articles of incorporation. 

ARTICLE IV 

OFFICERS 

' '"~' ·~ 
1. The officers of this Company shall consist of a president, 

13008 Oakview ----·'::~ ';\ 
ROBERT J. ~lARKS , of Garfield Heights, Ohio ; a vice-president, 

12901 York Boulevard 
KEVIN G. HATSAKO 

--------------------------------·' of G~rfield Heights, Ohio ; and a 

secretary and treasurer, ;ULLIAM A. PELZ of 24440 Miles Avenue 
__________________________ , 

Bedford Heights, Ohio 

2. The president shall preside at all meetings of the directors and 

stockholders and shall ~4ve general charge of and control over the affairs of 

the corporation subject to the board of directors. 

3. The ·dee president shall nerform such duties as rr,ay be assigned to 

him by the board of directors. In case cf the death~ disability or absence of 

the president, he shall perform and be vested v1ith all of the duties and powers 

of the president. 

~. The secretary stall countersign all certificates of stock of the 

Company. He shall keep a record of the minutes of the proceedings of meetings 

of stoc kholders and directors, and shall give notice as required in these by-

laws of all such meetings. He s'b..all have custody of all books, records, and 

papers of the Company, except such as shall be in the charge of the treasurer, 

or of some other person authorized to l~ve custody and possession thereof by a 

resolution of the board of directors. 

5. The treasurer shall keep accounts of all moneys of the Company re-

ceived or disbursed, and shall deposit all moneys and valuables in the name and 

the credit of the Company in such banks and depositaries as the board of direc-

tors shall designate. All checks for the payment of money shall 
·····~-·--4~·~--·--·····" 



6. The salaries of all .:.fficsr-·.s .sl-£.11 be fixed by the board of direc-

tors, and may be changed from time to time by a majority vote of the board. 

7. Each of such officers shall serve for the -cerm of one (1) year or 

until the next annual election. 

ARTICLE V 

SEAL -
l. The corporate seal of this Company shall be a circular seal with 

the name of the corporation around the border and the year of incorporation in 

the center. 

ARTICLE VI 

AI1END~1ENTS 

l. Any of these by-laws may be ~~ended by majority vote of the stock-

holders at any annual meeting, or at any special meeting called for the 

purpose. 

2. tiolders of the common stock reserve the sole right to control the 

management of the corporation and all voting rights as specified in the by-

laws of the corporation, and said right as to control of such corporation shall 

not be abridged by any subsequently enacted by-law. 
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LOB 220: The LDB 220 Dolby B noise reduction unit may be used 
with any reel-to-reel or cassette tape recorder, and wi II produce up 
to 10dB reduction in high frequency noise and hiss. It may also be 
used with an FM tuner to deprocess Dolby B encoded broadcasts, 
and wi II give up to 10dB reduction in transmission hiss and high 
frequency interference. 

Recordings may also be made of Dolby B encoded broadcasts without deprocessing, and the LDB 220 may then be 
used to deprocess the signal on playback to give a reduction in both the transmission noise and the tape hiss in 
one deprocessing operation. 

The LOB 220 has two Dolby processors, switchable between record and playback functions, line inputs, record 
and playback calibration controls, Dolby calibration oscillator\ multiplex filter (for use when deprocessing stereo 
FM), Dolby level meters, record level controls and a switchable 10dB attenuator to match the outputs of the 
LDB 220 to the amplifier being used It is complete with interconnecting cables and calibration tape. 

LOB 240: The LOB 240 is a four processor version of the LOB 220, and has independent record and playback 
processors. This enables recordings to be Dolby encoded and on a three-head recorder simultaneously decoded 
for monitoring purposes, so that the signal is monitored at all times in its non-processed form. 

SPECIFICATIONS: 

output: RECORD: 580mV from 50 ohms source; minimum load 5 Kllohms. PLAYBACK; 580mV from 
5 Kllohms source; minimum load 50 Kllohms. overload capacity record and replay +10dB. 

Input: RECORD; 25mV for 580mV output. Input Impedance 20 Kllohms. PLAYBACK: 25mV for 580mV 
output. Input Impedance 30 Kllohms. 

Frequency Response: MPX filter "OUT", 20Hz to 15kHz±1dB; 15kHz to 20kHz±2dB. MPX filter "IN", 20Hz to 15kHz 
± 1dB; 19kHz-36dB. A low pass filter Is permanently connected In both the "RECORD" and 
"PLAYBACK" modes operating at frequencies above 20kHz. It reduces considerably Interfer
ence from switching frequency (38kHz) on stereo decoders and bias frequency (55 to 105kHz) 
from tape recorders In the "RECORD" mode. Insertion loss 38kHz-24dB Increasing to -50dB at 
105kHz and above. 

Channel Separation: Better than 50dB at 1kHz. 

Signal/Noise Ratio: (Including hum) Better than ?OdB reference 580mV unwelghted. 

The Lamb Laboratories mini studio consists of all the essentials to create 
top quality, professional stereo recordings. The complete outfit, which con
denses down into three portable cases, contains the widely acclaimed Lamb/ 
Revox high speed, two track tape recorder with 
built in monitor amplifiers, speakers, sel-sync, 
variable pitch control and separate remote control 
all designed to give studio performance with ease 
of operation. The mini studio, in addition, in
cludes the Lamb Laboratories PML 420 four 
channel, two group mixer which incorporates se
parate input sensitivity, separate low, medium 
and high equalization, pan pots, echo send and 
return and limiters; features usually only found 
in a multi~thousand dollar studio console. Four 
Beyer microphones are also included to meet all 
recording needs. To complete the package are 
all the necessary jacked cable runs, plus a pair 
of Beyer DT100 studio monitor headphones, four 
collapsible microphone stands, two boom arms 
and absolutely everything else needed to handle 
any kind of recording session. 



SPECIFICATIONS: 

Case Size: 
Channels: 

Groups: 

Monitoring: 
Faders: 

Performance: 

Power Requirements: 

Accessories: 
Finish: 

The PML 420 is a four input, two output mixing unit designed to operate 
in conjunction with transportable stereo tape recorders such as the 
Revox A77. All input and output levels are controlled through slide 
faders, the output pair being positioned for independent or simultaneous 
operation. 

The PML 420 contains all the essentials of a modern studio control 
desk. Each input channel incorporates input sensitivity preselection, 
separate low, mid and high frequency equalizers, panoramic potenti
ometers and echo send controls. Limiters may be switched into each 
output group and adjusted to the desired threshold and release time, 
either for special effects or to prevent overmodulation. 
Other features include separate left and right echo return controls and 
illuminated VU meters registering the output level from each group. The 
PML 420 is designed for maximum ergonomic efficiency. The matt black 
fader panel will accept chinagraph labelling and may be used for extend
ed durations without fatiguing hands or vision. 

The unit accepts signals from low or high impedance microphones and 
from tuner or auxiliary tape sources at studio line level. Lamb Labor-
atories are able to advise customers regarding suitable microphones for 
particular applications. 

16Y. X 14Vz X 81/2 
Four, each Incorporating mlc sensitivity, high, medium and low frequency equalization, echo 
send, pan pot and channel fader controls; inputs on Cannon XLR 3 plugs. 
Two, each with echo return, group fader, limiter In/out adjustable threshold and release. 
Outputs via standard jack sockets. 
Two VU meters. 
Six calibrated linear faders fitted as standard. 
INPUTS: Unbalanced, swltchable to line or variable from 50 K ohm to 1 K ohm: 500 microvolt 
to 1.2 volts sensitivity. OUTPUTS; +10 dB Into 600 ohm. GAIN; 70 dB. REFERRED INPUT 
NOISE: 120 dBm (200 ohm source). DISTORTION: Less than 0.1% at normal levels. LIMITER 
RATIO: Approximately 12 to 1. LIMITER RISE TIME: 1 millisecond. LIMITER RELEASE TIME; 
Adjustable from 0.25 to 3 seconds. EQUALIZER; High:12 dB lift and cut at 10 I<Hz. Medium: 12 
dB lift at 3.5 kHz. Low:12 dB lift and cut at 60Hz. 

EXTERNAL SUPPLY; 200mA at 24V, ripple less than 0.5mV. Available from LPS10 Power 
Supply. 
LPS10 Power Supply will provide 24V at less than 0.5mV ripple from 110V 60Hz supply. 
External case natural teak or matt black. Panel work In etched anodized aluminum, silver and 
black. 
Designed for location stereophonic recordings In conjunction with Revox A77 or similar type 
machine; can be used for reduction, over-dubbing with the use of the limiters, or 2 channel 
mono recording. 

F!CAT!ON FOR REVOX 

The Set-Sync modification enables track one of a previously recorded tape to be heard through the top section 
of the record head, thereby permitting a synchronized recording to be made on the lower section (track two). This 
system permits two consecutive tracks to be recorded, in full synchronization, without the extra noise inherent 
in track-to-track (second generation) recording. 

FICATION FOR REVOX 

The Variable Pitch modification is a continuous rotary control which enables any speed to be selected and held 
within a range of -10% to +15% of the chosen speed. Also permits a continuous slow sweep of speed within the 
same parameters. Uses include: correction to speed of tapes previously recorded off-speed, demonstration of the 
effects of pitch-change in music studies, controlled sweeping pitch-changes in electronic music, composing, 
etc. Removal of plug-in variable pitch control box restores the Revox A77 to normal operation. 

155 Michael Drive, York 1H91 ~ (516) 364-1900 
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PROFESSIONAL NET PRICE LIST 

SPECIAL ORDER UNITS 
Modifications available for Revox A77 and A77 Dolby B tape recorders. Please use Revox Form RV51B 
price I ist. Choose desired unit and add to price ... 

April 10, 1973 

SEL·SYNC 
SEL·SYNC FOR DOLBY B 
VARIABLE PITCH 

$125.00 
150.00 
75.00 

The Sei-Sync modification enables track one of a previously recorded tape 
to be heard through the top section of the record head, thereby permitting a 
synchronized recording to be made on the lower section (track two). This 
system perm its two consecutive tracks to be recorded, in full synchron
ization, without the extra noise inherent in track-to-track (second gener
ation) recording. 

The Variable Pitch modification is a continuous rotary control which en
ables any speed to be selected and held within a range of -10% to +15% 
of the chosen speed. Also permits a continuous slow sweep of speed with
in the same parameters. Uses include: correction to speed of tapes pre
viously recorded off-speed, demonstration of the effects of pitch-change 
in music studies, controlled sweeping pitch-changes in electronic music, 
composing, etc. Removal of plug-in variable pitch control box restores 
the Revox A77 to normal operation. 

PML-420 MIXER $ 549.00 
LPS-10 MIXER POWER SUPPLY 49.00 
LDB-220 TWO PROCESSOR DOLBY B NOISE REDUCTION UNIT 169.00 
LDB-240 FOUR PROCESSOR DOLBY B NOISE REDUCTION UNIT 235.00 
MINI STUDIO 2610.00 

Prices are subject to change without notice, especially on Imported Items where duties and currencies may fluctuate due to 
conditions beyond our control. 

Our prices of all goods offered are those prevalent at time of delivery. 

This listing supercedes ali previous prices. 

155 Michael Drive, Syosset, New York 11791 (516) ~64-1900 
3637 Cahuenga Blvd. West, Hollywood, California 90068 (213) 876-1200 
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HERE IT lSI Thill n~w sal1ry sch®dule ftlf !:!fid®d emplovees was effective Oct. 13. The paychecks on the Nov. l payday will 
reflect the increaS€1. Hourly rat'" for each are !hown in parentheses. 

(',S 1 
2 

~ 
5 
6 
7 
8 
9 

10 
ll 
12 
13 
lll 
15 
16 
17 
18 

E PROVIDING COMPARABILITY 
WITH 1974 PRIVATE ENTERPRISE PAY 

------2- -~-·- , ----5----- 6----·--7-··--·-·e·- -------9----10-

$5,294(255) $5,470(263) $5,6l~6<m> $5,822(28oJ $5,99ll(288_J __ $6,'~(29'n -$6.'35;r-3o5) $6,-;;,E,: <;1;.· --$;;:;2(3;;)$6,87e< 3-:37) 
5,996(288) 6,196(298) 6,396(308) 6,596(317) 6,796(327) 6,996(336) 7,196(346) 7,39f•l3r,f'l 7,5961365) 7,796(375) 
6,764(325) 6,989(336l 7,2111(347) 7,439(358) 7,664'368) 7,889(379) tl,ll41·i :o) 8,3J<,!I,,:;! l 8,564(1112) 8,789(423) 
7,596(365) 7,849(377 8,102(390) 8,355(402) 8,6q~(ln4) 8,861(42(,) n,n4(1•3~') s>,367"•5•J) 'l,n2ol463) ~'!.873'475) 
8,500(409) 8,7831422) 9,o66(436) 9,3119(4119) 9,632(463) 9,915(477) lO,l'•811J•JO) to,411L(•.ol•) 10,764(518) 11,047(5111 
9,4?3(455) 9.789(471) 10,105(486) 10,421(501) 10,737(516) 11,053'531) 11,369(5117) 11,6135 •;t,2) 12,001(577) 12, '.17~592) 

10,520(506) 10,871(523) 11,222(540) 11,573(556) ll,924(573) 12,275(590) 12,621)(607) 12,977U)24) 13,321l(6l!l) 13,t>?;/,-;58) 
u,64o(560) 12,o28(578) 12,1n6(597) J2,8o1{(616) 13,192(634) 13,580(653) 13,9i't~(6n.l 11•,356(6<1()) 14,;1,4(709) l'i,l3? 1 l?f.) 
12,8111(617) 13,269(638) 13,697(659) 14,125(6'T9) 111,553(700) 14,981(720) 15,409(7111) J5,837('il •1 l<-,?65(782) lh,69318o3\ 
lll,ll7(679) 14,588(701) 15,059(724) 15,530(747) 16,001(769) 16,472(792) 16,91•3(fll5) 17,4lll(('·m 1'1 ,llB5(f>6o) 18,35$(883) 
15,481(744) 15,997(769) 16,513(794) 17,029(819) l7,54518lj.ll) 18,061(868) 18,5'{7'893) 19,0Sl319lll) 19,609(943) 20,125(968) 
18,463(888) 19,078(917) 19,693(9117) 20,308(976) 20,923(1006) 21,538(1035) 22, l53 1 1o65) 22,7hil!lo96) 23,383(1124) 2:1,99fl(uc,4) 
21,816(1049) 22,543(1084) 23,270(1119) 23,99"f(ll54) 24,'724(1189) 25,451(12211) 26,171111259) 26,905(12911) 27,632(1328) 28,359(l3h1 \ 
25,58l(l230l26,1()li(l271) 27,28'7(1312) 28,140(1353) 28,993(13~1) 29,846(lh35) 30,69')(LIJ76) 31,552(1517) 32,40511558~33,258(1'>9<> 
29,818(1434 30,812(1481) 31,8o6(1529) 32,8oo(1577) 33,791!(1625) 3l!,788(1673) 35,'18211720) 3h,776•1'(68) 37,'170"1~1( 38,764•18611) 
34,607(16611 35,761(1719l36,915*1775) 38,069*1830) 39,223*1886) 40,377*1941) IJ1,531*1997) 42,685*2052) 43,839"'2108) 
40,0ik"*l926) 111,397*1990 112,'132*2054) 44,067*2119) 115,402* 2183) 
~6.336~8) 

*The rate of basic pay for employees at these rates is limited by section 5308 of title 5 of •he Umted States Code lo tilr ro!•· for 
/et:e/ V of the Executive Schedule (currently $36, 000). 
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DEPAf"l'i."MENT OF THE NAVY 
NAVAl. AMMUNITION DEPOT 

CRANE, INDIAN.&. 47!122 IN F!ttl'l.Y RF.I'~R 'f,\), 

t'qEt~ORANDUH 

From: 3041 (R. J. f4arks) 
To: 3041 (G. Allen) 

Subj: Trip Report for the period of 2 Jun 1975 to 6 Jun 1975 

Encl: (1} Verdin location and installation schedule 

1~ Activities Visited and persons contacted: 

3041-R,lM ~. sh 
12340/2 
11 Jtm 1975 

a. Naval E1ect:ronics Laborator·y Center {NELC), San Diego~ CA 

b, Roger Dishong 
Herb Greenstein 
George Pi 11 ion 
Al Villerreal 
G. Hudnall 
J. Richter 

2. Purpose of visit: 

Project Engi m~er 
Reliability Engineer 
Reliability Engineer 
Installations 
Verdin Shore Installation 
Program Manager 

a. Review documents on the Verdin system for familiarization with 
opet'r.ltion and determination of past system effectiveness measures. 

b., Determine location of Verdin equipment in the fleet including 
installation schedules. 

c. Determine the extent of involvement of NELC in the Verdin effort 
.El.nd NElC 1 s ovt1ral1 tmnperment in possible future consultation and support. 

3. Discussion: 

a. Verdin related documents which were reviewed during the NELC visit 
along with ~'cdevant content are: 

(1) Preliminary Operational Instructions for Receiving Set Digital 
"'dta (U} AN/WRR7 ~ ~!JWELEX 0976-462-3031. 

(2) Spedal Operational Instructions fm~ Transmitting Set AN/ 
ART50, NAVElEX 0967-462-5010, NAVAIR 16-30 ART 50-2. 

(3) NELC Contract Spectftcatton VLF/LF Radio Receiving Set 
Digital Data (U) ELEX R119B (24 Sep 1973) AN/WRR~7. 

(a) Specified MTBf: 90 = 1000 hrs. 



(b) Helhbilfty vh MllmSTD<''B5. 

304l-R~,1M: sh 
'12340/2 

(c) Reliability pred·iction requi r·ed vi a mL-HNBK-217 at 550 
at Class IV environment. 

r4IL-STOw471. 

( d} Mai nti.d nabi H ty program reqtli ted vh m l·wSTD·~470, 

(e) Maintainability prediction required via MIL.~HNBK--472. 

(f) Reliability qualification: test plan V, level A of MIL-STD-781 

{g) Mirfntainabflity demonstv·at'fon required: rnf.:~thod III of 

(h) Operating life. = 10 years. 

(i) Operational stability: must operate continuously for~ 
period of 24 hours without adjustment. 

(4) Naval Ah· Systems Command: Specification for FttHHo Group 
AN/ARA-(#)(U) AS,·l238B (AV) (24 Sep '1973). 

(a) " ..•• {a} VI.F/lF digital data communication system 
consisting of the transmitting set, dtg1tal data AN/ART-50 and a radio 
rece'!vi ng set AN/ P.RR# • • • 11 for aircraft. 

(b) Operating Hfe lfl 50*000 hours. 

(c) Specified MTBF including BIT electronics ~ 750 hours .. 

(d) BIT v1a AR 10. 

(e) All equipment screening required via test plan U (reject 
line} test level E (r.ycie limits of .-100 to 500C) of MIL. ... ST0 ... 781. 

('f) Oper-ational stability: must operate continuously for 
1500 hours without adjustment. 

(5) NElC: Contract Specification Fixed Plant Digital Data Transmitting 
Set AN/URT 30 (U) f.LEX-T84B (24 Sep 1973). 
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472. 

(a) l~a1ntainabi1 ~ty program from t1Il~STD-470. 

3041 ~RJM: :;h 
12340/2 

(b} ~laintainabilit,)" pred'iction from procedurE'! II of MIL-HDBK 

(c) Total operating life m 10 years. 

(d) Operational stability: r~ust operate 24 hours contirn.1ously 
without adjustment. 

(e) Spt;cified MTBF: 90 1':1 1000 hours. 

(f) Rt~liabiHty prediction requil"t~d via r~IL-HfJBK 2'17. 

(g) Reliability Qualification via test level A, test plan V 
of t1Il-STD~78L 

(h) Reliability Sampling via test level A, test plan V of 
MIL-STD-781. 

(i) Operational stability: Must operate continuously for 24 
hours without control adjustment. 

(6) Collins Radio Group: Verdin Field Failure (1 May 1975) 

{a) This report, issued first 1n April 1975 and generated 
monthly, lists all Verdin equipment returned to Collins for repair .. 

action. 
(b) Also listed are faHure trends and suggested cor·rective 

(7) Collins Rad·fo Group: Verdin first article tests and docum~nts 

(a) Introduction and Summary 

(b) Envi ronroontal Test Report AN/\mR-7 Vols I a11d II. 

(c) Emd ronmental Test Report AN/ART·-50 Vols l and XI 

(d) Perfonnance Test Report AN/VRC-62 Vols I, II, III, and IV. 

(e) Tempest Test Report AN/WRR-7 

(f) Tempest Test Report AN/ART-50 

All first article testing has been completed successfully. 

(8) NELC: Shore Installation Planning Guide 

(a) This document contains the best overview of Verti'ln vet 



304l-HJr·1 ~ sh 
12340/2 

b. l'he Verdin system cm~sists of a shore tram;rni tter~ an airc:raft 
relay,, and a ship receiver. For the most part, Verdin has been installed 
on all the SSBN' (ballistic) submarines. Installation on shore and in 
Tacamo ~·frc»'etft is scheduled for· initiation in June of this yeiiJ.r. A 
more detailed schedule is included in enclosure (1). 

c. The recept·ion of this. activity by NELC by those involved dir·ectly 
with Verdin \'las for the most part formal. The reliability grot,,p at 
NELC, which was inH1a11y ass·igned 'TSA responsibility fn the FRAP effort 
prior to travel restrictionstwas most helpful to this activity during 
visitation. Ideas and thoughts concerning implementation of FRAP were 
shared freely and are discussed in sectton 4. 

0) NELC 'is extensively involved in the Verdin effort inc'luding 
participation in the following: 

(a) At>Jardi ng and performance survei 11 a nee on the Tr·i dent radio 
room contract. At the time of visit the awarding of the contract to either 
ITT or RCA (to which the Collins Radio Group is subcontracted) was being 
detenni ned. 

(b) Verdin shore installation. 

(~) Logistic support 

{d) Design and production of Verdin software (Collins was 
unable to successfully fulfill this contractual area). 

{e) Verdin first article test surveillance. 

(f) NElC was also extensively involved in the early development 
of Ver·din. 

(2) NElC was initially assigned TSA responsibilities in the FRAP 
effort. Lack of travel howev-er, prohibited their participation. This 
activity was informed that travel was again allowed at NELC almost immediately 
after cancellation of their l'SA status, is still aUowed,and is not expected 
to be r·estricted in the future. 

4. Recomnenda ti ems: 

a. During the visitation, FRAP philosophy and ideas were discussed by 
Herb Greenstein and this activity. Mr. Gi·eenstein has been involved in 
the area of w·eliab f H ty si nee its birth over b'lenty years ago and seems to 
mix well the statist·ical and physics aspects of reliability in his 



304l-RJ~1: sh 
12340/2 

engineering philosophy. He ~aid he ~~ould have been involved extensively 
in the FRAP effort had NElC V'>:'.ta1 ned its TSA status. 

b. Upon being to1d that FR;W might be co11ecth!9 ·as owr1 data from the 
fleet> Mr. Greenstein replied that this \·IOuld largely be a dupHc~ltion of 
effm·t \\lith some of th~:~ many already existing governmental data co'llection effort. 
When told that the MDCS system had been determined inadequate as is for 
FRAP 9 he stated that most people, being only e:~.posed to the t4DCS data 
itself, d·ld not appreciate the total capability of the MDCS data when 
coupled with the other available information. He suggested contacting 
Nr. J. Bt~TI at Naval Ship Engineer·ing Center at Nor·folk for further 
irlforrnation concet•ning ~mcs capabilities. 

c. f1i·. Gt"eens tei n a 1 so offered other advice on e~<ecuti em of FRAP. 
Do not be overly concerned \•Jith exact data such as operating time per month 
or· do·wn times. Estimates suffice. Look, rather, for failure trends 
and other pr·oblems. The purpose of FRAP, he stated, is finding new system 
~roblems in the fleet in a timely manner, determining the physics of the 
failure or problem mode .. and recommending timely corrective action. The 
purpose is not to measure exact MTBF's and generate lengthy reports. 

R. J • HARKS II. 
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ur~ClASSI fl E~.~ 
OEPA!HMENT OF H\f. N,!.V'f 

NAVAl !.Mil" :iY:>HIH f.OI>l!A.i'.l>ll) 
Ut.HINClON. 0. C. "'~/j 

SECt'iOH I • IDENTITY 

Fr·ovide fl e:xi bil it;:r &nd inc raased capability needed for 
com.'llunic.!ll.tion on the VLF /LF bands. 

!leferences: 
SE-e f:.tge 3 

~f ~f.l'llf'l'W~ I''N'i' $1C 1>4. 80\.IM(MRIE ~I Ouool•~ t~• ~~I Pill T ond ••• olt.._ ehop eAd 
«.om"•"~f!lflt m.,ot~e(f Rulfll' to ntlll'ptAQ dofu~;~.~o,s, et "•tetthM'I.) 

\ ~. 

. ";'HIS fJOCVH2.tl1' !3 SUBJECT TO SPECIAL EXPOR1' CONTROLS AND 
E.~CH TitA:lSHlTTAL TO FOREIGN GOVER.NHENTS OR FOREIGN 
UAT!CNALS MAY IE M-WE ONLY WI'!'H THE PRIOR APPROVAL OF THE 
Cu~fl·'lA!-1DER 1 HAVAL SHIP SYSTEM.3 COHM.AJm, WASHINGTON, D. C. 

.. 20360. 

1~ Thb ru teraticm ha~ ooen developed to define the 
LF/l·P portion of the rnrlio communications system 
i.m~tt;~.l)&tiorA :required to support assigned missions 
of the CVA/CV:1 ~hip types. Other closely associated 
.r~dio comn.mn.i cations :::::~tems functional capabilities 
&re defined in the following Ship ~1terations: 

~------··-·----

HANCOCK. CVA 19 
ORISKANY .34 
lUDWAY l.l 
F D ROOSEVELT · 42 
CORAL SEA 43 
FORHESTIJ.. 59 
SARATOGA 60 
RANGER 61 
INDEPENDENCE 62 
K !1'1"1 HAWK 6 3 
CONSTELLATION ti. 
AMERICA 66 
J F KENNEnY 67 

ENTERPRISE CVAN65 

INTREPID C VS 11 
TICONDEROGA 14 

emGU! .S!1.)EBi\.N!I cmt~.ruHICATIOl:S - CVA-4355/CVS- 801 CVAN-4356 
UHF CCI!·!N11NICA1'ICi;S-CVA- 43';7/CVS- 802/C'!M{·.'4358 
VHF' COMMUNICt,T!ON:. ..,. CVA..£.361/CVS- 804/C'VAN-4.362 

11 n r 
C·\ H.C.GRY 

K226~ 

KlJ94 
K 1173 
K 1296 
K 1269 
K 94!.. 
K b'S':· 
K 9:?5 
K n~ 
!( 612 
v .. S5] 
K Yl 
i: l.()j 

!{ )1~ 

l<lt • .:: 5 
KLP~ 
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DEPARTMENT Of THtHAVY 
HO\VAI. st!lf' SVS'fi'H.U COMMANO 

lwASHINGT.f>N, f), C., :10~\40 

, " 

;;: """"""'"" p " $1-.·~ .. ...._....,......_""""_,,_ ......... ,~~'=>."''""'·""'"'.......,._.,ln) 

·,' . SECTION I • IDHHI TY 
l I 

"~...,...__,..~,'"'·''"~""~""'",..~~-~~""""..,....".,.,.~-""'~l'fi~'-~...,._,.........,-_"ff.tl,..,hll.--...-u.;:r;a&~ 

DI!SCRIPTIOHIPHYSICAL BOUHDAPit S (DuCYibe the SHIPAL 1' ond ana of tho ship and 
lh't<"<•fHJt1!flli:!\t l>''if1!<1v~f.l. f~OiffH tl) 11\f.'Opin\i ti~~H:Um•mh> Oil fiSCIIIIUI:'d)'•) 

Install lr1 appropd!:it~S spa('!i~tJS the equ:Jpm~mt listed 
ir.1 St1C t.J.or. II Parag·l a ph I to W.:lhieve Radio R~ct~h'iflg 
o.apabil.l t.itJS in the 'i71J! /J..J.i';Ml'~ frequencies., Install 
li!Jld.i ticm.al air com~i t..i oning ru1d v~r..'L.Ua t.lon lW neces~UTJf .. 

•. 
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UrdCLASSifiEu 
DEPARTMENT OF 'HlE NAVY 

~9AVAL SHIP $VHEM3i COMMAND 
\M5HINC.'f0N, 1), (.';, Ml6() 

SECT.!ON i · IDENTITY 

cu~ . 
O~NA.V 
IN~f 

4720.X X 

'l"nis alteration dt:veloped .from Prov:!.s:Lonal Alteration AH.9.1 

This alteration. should be accomplished concurrently 
w1.th SHIPALT SSN~·1363, or subsequent there-to. 

OESCRIPT!ON/PHVSJCAL BOIJNDARIE S (Doscribo the !;~11PAL T 1md en« of th. thi:sond 
II:I.Htlj:"artmMlt i1wolvod. R<~lr~t• Iii> u:oping dottln'l,.,llh 01 ll&c:onsory,) 

F.ACH TRANSHITTAL ()'f THIS DOCUHENT OUTS IDE THE 
.AGENCIES OF THE U.s. GOVERNMENT MUST HAVE PRIOR 
APPROVAL OF THE COt'JNANDER, NAVAL SHIP SYS.TEHS COM
MilliD, ~1ASHINGTON, D.C. 20360 

l~ ·n1e follc-w·ing -items are to ba installed in the Radio 
loom under this ShipAlt: 

a. R-1738/URR Receiver (replaces AN/BRR-3 receiver) 

b. 0-1612/URC Frequency and 'rime Standard (replaces 
.~Vft/URQ-9 or AN/URQ~lO) 
CO.N'I'~D ON PAGE l A 

TIUS .I.LT~RA'riON HAS fH:f:N ENTERED IN THE CSMP---T.lO NOI' 
RESUBMIT CODE C K-5 

SSN 594 
SSN 595 
SSN .596 
SSN 603 
SSN 604 
SSN 605 
SSN 606 
SSN 607 
SSN 612 
SSN 613 
SSN 614 
SSN 615 
SSN 621 
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Df.PAlHMHlT Of 'THE NAVY 
NAVAL SHIP SYSTEMS COMMAND 

~tA$11mC;iON, 0. C. 20lUl 

l .. ,.... :.:::.;=..;~~-::.,::~;.:;:;;:;;;;;-:::~~.:;-.;::::;:::;::;:;::::;:;:;;~:::::;.".:;:';:_ . . ":' .... ·-·--- •.•• _ _...,., -~~-.•• -~:.. ::;:;;:::;::;;::::;:::-_-::::::::::': .. ~~ 
SECTION I • IDENTITY 

Thia m1ipAlt developed from Provisional ShipAlt Al491. 

DUCRIPTIONIPHYSIC AI.. BOUNDARIES (O"'aib~ the SHIPAL T and aree of the a hip ond 
<lll .. ~partmtw.f hwnl~roJ. R"'l"' h> oeopll\1) dooJtnent» n• """"~""V•} 

F.ACH TRAl.'i'SHITTAL OF '11IIS DOCUNENT OUTS IDE THE 
AGENCIES OF THE U.S. GOVERNMENT HUST HAVE PRIOR APPROVAL 
OF THE COHMANDER9 NAVAL-SHU' SYSTEHS COH11AND 9 WASHINGTON, 
:.o.c, 20360 

ln The 'VERDIN (AN/WRR-7) Receiver System is to be. install 
~d in the Radio Room on applicable subnun:ines. VERDIN 
equi.pment consists of orw R-1738/URR VLl~/LF Receiver; one 
01"'1.612/URC Frequency and Tirue Standard; one CP-1071/WR 
Procm;sor and one HD-855/t."fRP..·· 7 Demodulator-Power Supply 
in a CY-7113/WR Enclosure; two l'SEC/KG-38 P:1;;y Cenerator.D; 
one 310275 T·elcd;.ypii!i . .triter Pml!'er Supply; and one Rfi.~8 
P'llf:l.by Panel IIlith four R~·9l R.elays. (CONT 1 D ON PAGE lA) 

SSN 571 
SSN 575 
BSN !>78 

.SSN 579 
SSN 583 
SSN 584 
SSN 585 
SSN 587 
SSN 588 
SSN 590 
SSN 591 
SSN 592 
SSN 597 
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c- .. ,:-HIS lil,TERATION HAS BEEN ENTEREn IN ~fHE CSHP---DO NOT 
, __ · Rll:Stm~UT COD~ C K-
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U ~~ fH n ~(II~ rr: u:: n 
~~ t.v ~4> ~~it' ~J a k- ~ u:: u 
DEPARTMENT CF THE NAVY 

UAVAl ~Hl!"' .nHt:M S COMMAND 
'RASIHNGTOtl, D. C. :KJ360 

SECTION I • IDENTITY 

-···-t 
CIP • 
OPNAV 
IHH 

4720.XX CIP DATE 

To install VERDIN System (AN/~n\R-7) 

'!'his alteration d\(~Veloped from Provisonal Alteration Al491. 

. .. 

fh'!SCIUPTIONIPHYSIC.>\L flOUNfiARIE S (De "'''b'" 1he SHIPAL T and •n1.1 of the. 111>ip fmd 

~l)fllp•lH~"'''"' irw<>1v61tl, Rei.,.. lo ~ccpin9 doc.,.rn6nls 01 '"'eeu,:,ryo) 

F.ACH TMNSHITTAL OF THIS DOCUHEN'f OUTSIDE THE 
AGENCIES OF THE U.S. GOVERN}lENT H:UST HAVE PRIOR 
APPROVAL OF.' THE-CCi!'frl\NDER, ~1AVAL SHIP SYSTEHS 
COMMAND, t~ASHINGTON, D.C. 20 360 

(1) Install one VERDIN Receive System (AN/lVRR-7) in the 
radio :romn as outlined belmJ. 

~.lgl~SL,~ Huj._:~.~JB:':ft..!:.._to Ref 13) -.n 
(SSN 637-639), SSN 646-653, SSN660-670, SSN672-677) 

Ao Install (1 etlch) 0-l612 frequency and time 
atandt.u·d and (1 ~SJach) CY 7113 Cab:inct: (containing the 
CONT'O ON PAGE lA) 

THIS ALTERATION HAS BEEN EXTENDED IN THE CSl-tP---DO NOT 
R.ESlmMI'r CODE' C K-15 
======--:::::::------·- ---·--=====::::::::::r==:::::::::!:=========~= 



iif:IJ2!?~. ,~2/jJ.lQ t1 $ 
~.c-....... 

I 
VEHDIN SCHBDULE 
i AN/ORT-30 

I 
1 NOHV',l\ (Txa.inlng) 

1 Spare 

2 Cutler. ·Key/XMT 

.2 Holt I<ey/XMT 

2 Lualualei Key/XWr 

2 A ,. nnapo ... :ts Key/XJ!iT 

2 Jim Cret?'k Key/XWI' 
... 

2 Thu.tso Key /Xf"1'11 

2 Greecf.~ Key/XWr 

2 Yosami XMT 

2 'lokosuka Key 

4 COMSUB!.u.ZI..N'l~ ) 
~nm-7 

3 COMSUBPAC ) 

2 USCOHEASTLANT 

2 COMSUBGRU 7 

2 COMSUBGRU a 

Oct: 1974 
NtHY 1974 
Dr~c 1974 

Jan 1975 

,._r,m 1975 

~·rt-.7:b 1975 

Del ~.Tul 1975 
Inst Sep 1975' 

Dt~l Oct 1975 
Inst Nov 1975 

Def Nov 1975 
Inst Dec 1975 

Del Nov 19'75 
Inst Dec 1975 

Del Dec 1975 
.lnst Jan. 19'76 

Del Jan 1976 
Inst Feb 1976 

Del J?eb 1976 
Inst Mar 1976 

Del ~"'eb 1976 
Inst l\1ar 1976 

Del Feb 1976 
.Inst Mar 1976 

Inst l' .. eb 1.976 

Im:;t F'eb 1976 

Inst Jun 1976 

I:nst Jul 1~}'76 

Inst Aug·1976 

,{ 

•'! ... 
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CA. 

GIST OF CONVERSATION 

MA. IF.L,,t 

r.oM Rt) r·, AJ,::;, 'T'H e: A RR.,.. 7 7 &e=L.IIt/31L-1 TY, ~ 

F/? E'"o/ tJ EtA/C: Y .::srA:NI21t a. 
fl.S fJr1BT" aF -rtt:e= Vf<0·._3q, Wl?.f?-~ 
AA/0 /i/)7'P'.!rt::Jt! (rtte= /t/(f.L--77 NEfCe!..c~~517ATES 
Ttl e:= tLSE: a~· k FA Er ~ U EJV c y :5 T'A N Ott~ '?J ; 
Jio~uvEtver~., tiur E:MttJL.aYs: Tffe= /llf~-Sa.s 
.< rAlvi2AR.. o ).· 

~iH E: IV Li&:S: e::o aN 1:__M 
J.S lfJEfN T7CA:L T'l2 t'HA:T IN 

%·'i CoNf~ 
TELEPHONE CONVERSATION RECORD iij * U. B, GOVERNMENT PRINTING OFFICEt 0-1972-754-o98/69 



Tht1 record will be u1ed for both tncoaing and outgoing calli, DATI 
Th• peraon originatin11 on outgoing call tir receiving an in· 
coaing call will aign the ort,tnal. 

REf"ERENCE 

TO 

(Title} {Location) 

GIST OF CONVERSATION 

UB r-.30 NE:/50 INCLL.?OE "'rH·trr 

~ tdT.t3P a,~ TH er At< 100-.=:=o (AN o TJ1-t!t 

Ca r~ f< l7:5 f? o IV o 1 f,J e~y M "o li t~.A T&~ e '"-~ tt" e; L, Fe- rc ) 
T ~ /1IL ECi~·· "r' .~~ I< N a W I_.£!.'() G l!fr ,~ N 0 

A 

Ct::J LL I N~S VIA M ll- .. H 0 !(};,/<- :21 78_, 
ea 

_1NI r~ A I 5' ° C IN T'Efi?NA L · ft_l :SI!!: (Gn/ING-r 

T.!JTd L Or (., .s· c." ) 4 w5aM E l)E[ 111/f T' I aN 
PflaM ;21 7A Wlt·.S tV lr, '" 'T 

r:xAMPl.~ coLt_,(Ns V:SI£& .Jl~- .s~Me= 

NaN ... -srii.NtlA r:lO C-aN.N'E:C le:>fl:S IAI 

-U""'""S.,.tJ<---I(,.,Ef_,_,· tJ~. -IP----_..,7)-=-'H C Fe) L l_.o fN.l!V_ G- · -~ Pf:< e t2/ c. Tl 0 NrrS 
w E:f4. r:: 8RI/J t1 e: o 1i T 

.. 

TELEPHONE CONVERSATION RECO~ * U, 11, GOVERNMENT PRINTING OFFICEo 0·1972-754-o98/69 



IUIJICT 

GilT OF CONVERSATION 

This r1cord will be U11d for both inco•ing and outgoing calls, 
The peraon originating on outgoing call or receiving an in
coaing call will. •isn the original. 

TO 

(TI tlo) (Locat1011) 

' I 

DATE 

I o C/ t:') 

i"" A l~ L. E!' t,v A ,~ 01::: T' fi7 'P, At iII l=f). 

C:.APIICITOf<,. F'AIV; 

UNIT 

* U, 8, GOVERNMENT PRINTING OFFICE! 0·1972-764-098/69 



IUBJECT 

I. GilT OF CONVERSATION 

'I 

! ~~~~~~~~~~~~~~P+~~--~~~~~~--~~+--1--------~ 
f 

r 
I. 
! 
r 

fJU~~~~~lL~~~~~--~~~~~~~~~~~~~~~~r----------1 

1 01oOE'~ ANO TAANs,sros.s :scr<E'trlf/IED 
I sl J.. lfP~&J IIIFMEN r_ FAG. ra t2 (NA- II ~ 
1- iJMDIIU) · 
i~~--------------------------~--~ 

I
[ t JNe.~uotr_s (JE:MO{)UL/fT&JR. OP,ItW~R PAILUOEf &J!Tif!;· 
. AIBikJ~N & r, C . 's _Q_J___% FAIL Cil!l' t /()Q (,LJ:!fl,.-=---S __ 
I 

t' SHit' '' o,S7• 

I 
I ~, 
I. * u. II. GOVERNMENT PRINTING OFFICE! 0-1972-754-oOS/69 
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Iff'~ 
TELEPHONE CONVERSATION REC~ 
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TELEPHONE CONVERSATION RECORD 
9ND-6EN•2100/I (2-61) 
I L•O 187• 000•1000 

IUBJEC:T 

GIST or CONVERSATION 

OUE' 

Thi• r1cord will be U1ed for both inco•ing and outgoing coll• 1 
The peraon originating on outgoing coli or receivins on in· 
co•ing coli will aign the original. 

TO 

(Localio11} 

THE' NftTU8·E' Off 

ra rt+C 

DAft 

, N WSC 1
.5 60121 TfoN 

Mit I LINt: _ ~.e ts r FaA.. THIS 8E'~_L-

TELEPHONE CONVERSATIO * U, S, GOVERNMENT PRINTING OFFICE! 0·1972-754-o9B/69 



ORI OINjl;[ 

tJ8 
(Noot} 

/Vl;)- /(I<S 
PERSON CALLED (Noao} 

This record ~ill be u•ed for both incoming and outgoing calls, 
The person originating on outgoing call or receiving an in· 
coaing call will •ign the original, 

DATE 

7 
RlrERENCE (Serial, Cout~•et, tf<.} _-r;;A p TO 

(Location} 

(Ti tlr} 
N w.c; c:. Ca/r!v;s- ·rNo 

,.l 

Vt./4 s Ji _,. 

GIST OF CONVERSATION \ 

/Vlt\'. S-tl .4 P L E t0 t--t ( ( 7.3 1 ) ·--· 2 o 2 ~ 0 X ;2 - 7-5- 2 0 ) 
ts LL.s·rt:o 11v ·rHE Vt:RO!AI IL,SP o-s· ·rN6 

/?J: L , AJ3 ' L 1 r y EN c , N c t= e _r L s M r M~:::: M B {;-.;.-e. 

Pc.<;CO ,-

t={if£ /t A I /) 

Q Vt;?:<)' T tONs I 

.t." /}ot.1) I± IV a /.'/_/ fl EN l111 L- L Tri t=- CE-- c; I l JfVI F!< r::rp tJei\IC '( 

:5·TfJNOAI?.05 RePLA-ce r_I+L::: &ut3tOlUM 

STA-AJOA-BO ? A-sp THE RE LtA--8LLJ ry· 
J? ~~~){/I a E fV1EN '{S F c) r?. 8o T 1-t c t:_'-'.5 I ()M 

11.· 111 n R u A 1 0 ll; M 5 j AAtO !l !\ DS l:: <p (J I v.;J: L EN T ? 

8e {r/?Eq:; uE/1/C 'r' STA-NOA-8. t.J ::::. ::2.'20() H RS 
Cc.>ld_£3 I A/ I /1/_ & 1/-1 c 5- E:_ G I ·'/ E5 

Gc·,; (flaa-z·~/ l-Ee L5TA/VoAR.oJ-=- ·7.5:o HR,s 

TELEPHONE CONVERSATION RECORD * U, S. GOVERNMENT PRINTING OFFICE: 0-1972-754-Q98/69 
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TELEPHONE CONVERSATION RECORD This r1cord w II be used for both incoMing and oufeoing call•, 
!Jfi~ peraon or ginoting on oulgoins call or receit>in8 a11 in· 

-,-.eoAing call ,. II 1ign the original. 

OAT£ 
9ND-GEN-2100/I (2-61) 
I L•O 187• 000• 6000 7 
AUTHORIZATII)N NO. 

TO 
(Lo••lion} 

(Location} 

:51fi/PLCLCH 
SUBJECT 

Gl ST OF CONVERSATION 

I S 11 I R E-c: ·r C// IV F L I c:_ ·~- kr/ I Ttt r H E 

AI?!?- 7·7 ._<)£Fe /!;~A .5 ·- I:.::< ,3 613 . -< '-l .s·,~Pr 7s) ----~~~--~~--- ~ / I _/ 

.s~y,t4- TF. S~ ·TH A 7 be FO/£ Dl £ 

s.3 .. 

16/lf!CH 
ll ( 

( ' ' " THE /lAl op.-s;c.A/ /l TE 0 8 I~ -/)()(f?/11 E 

If !'v 1 1~1 [{A--# .- .. . /? E::c~e; 1./ E 
7 

TH E i= 1:( P Ct;· 1.. J 1:::::-/1/ C T 5 ·r.41V 0/+ f? 0 IS b,/ () 7., 

I l.S'TEQ _ fl.s· PAf<T {)£ THE /fRR- 7·7 

EJ? L J r P t1~ E-1'./ T {I T I $ L i ."$ I~::- 0 -4- S P d K T 

Qr-: TN-E fl R T -,5"C2 I/F;:f<.J21AI :5 oJ9s 1<s ·re:fit lv 
..--, 

&cs c)t-LIC ·rt-tt <; o, sc r\ E-P.4;vr 7/ : /;_ ·' 
Lh IV '(cr. J 

I 

A cc oA o t NC:r ·rc) I- L- S ·~ 
) 

Mezn uLA Tor<. wa fl- /_5 !IV IHF' 

5t'5 IE M rs CON T.itlV£!2 (liJ Tit~ 

. 7 

()F. T H C /t l( I - 5' (J 1/.1 o 0 (!I 

A r< c IH r /vJ TA !=- 's oF 

;;> 

_ft L- L t)C /i TE 0 8 Y 

IS - -- To--1 J-1 £~ ;t 1 h F 

Tttc It 1P t- -'Jc) 

I I 

C'o c L td!c:-

I .. ~""" , -
Cc·/l, 1 

TELEPHONE CONVERSATION RECORD * U, S. GOVERNMENT PRINTING OFFICE! 0-1972-754..098/69 



TELEPHONE CONVERSATION RECORD 
BHD-GEN-2100/1 (2-61) 

This record~ II be u•ed for both ineoming ond outgoing calls, 
The person or ginating on outgoing call or rrt'v.irJing an in ... 

DAY!i 

I L• 0 187• 000• 8000 
coning call w t: 1ign the original6 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Hcr(&riol, C~lru~ <1<.) 

TO 

Ti tlo} (Looat!on) 

(Location) 

SUBJECT 

GIST OF CONVERSATION 

j} '5 
• ~> 

F~/[::-(e{JE>1/C r '>• T,1/i./2/J/?I:J 

t1/ I L_ l F 1/ ~-~1 1 -rl J.1! c_ ~, (? F-!'J ~,c._· _-4Lj-"(...;;_-~ ...::;f.:"'-~ _ _,/.'--'7--.::...t -'1'--_c_:-'.:_1:--__ _,_1_.--'-f--l.{-'t-'~-_-__ 

t? 0 lf I J) I t j/ 1 

< A fL) H t 
-· 

/l;t t) r;; (, 

<' T "3 1/) /; ,, /t' 1") t1 ,/• ~) , (/ / ·' ,_\ / c < . / 

Tit"£' . r] J(; t?-(jJ l .J I/( EA-.f t-: ,/t, ·r S ~~/~/ 

<' 

<) j ( .-+ I I ( { I-I 

1-t/t" { / ( (} 

I () 

0 { 7 l-L 1 I T {'{ 
. ) 

/)J i. L 

TELEPHONE CONVERSATION R COR< * u. s. GOVERNMENT PRINTING OFFICE: 0-1972-754 -Q98/69 I 



TELEPHONE CONVERSATION RECORD 
&N~OEN-2100/1 (2·61) 
I L•O 18?• 000• GOOO 

AIJTHORIZATII)H NO. 

ORIGINATOR (Noll} 

_j~ :JI!3 /1!J&1< $ 
PERSON CALLED (Noa•} 

!lt_ VtLLG'fS((.CffL 
SUOJECT 

DATI "!'',,record uill be uud for both inco11ing and ou' ~ng calls, 
( peraon originatins on outgoing call or receiu( an in· 
c~.Jng call uill 1ign the original, 7/1 7_s-

REFERENCE (Soricl, Contraot, ote.} 

TO 

(Loeatlon} 

/i!WSC. LB.AN£""', TAJ 
)P , 

(Lototlon} (Till•} 

/11£" L- C. .$41!1 ()It?: G D 

VERDIN rNST/tLLit T/ON S'TftTU-S 
Gl ST OF CONVERSATION 

Ml(. v, LLcB.tr£1-iL (VA-L) AT 

/5 IJ:iS OCI/IT£:0 WJrH l OC t.ST1 C suPpoRT 0/= , ·rift 

\IG RD!N s·y sr£M ftNO '::; TtJu:s K tVoul LE: LJC,£ fie Le:-

4N 1/Ef<OJN £QtJLf?M£-,JT LOCArJoN IJ-NO :DJsrttLLATictJ 

ScHE:OtJL£<5:(jl ru-~ EOLL()l!I)!AIC.- 'TO OftTt tNF OQMftitoA/ 

'11/A: s k1o L uAI re:t£R Eo 8 Y~M.&. Vt L L t::: r:<. a e;Ftt : 

:1. • .ALL S S t31V 1 s No W 11- & C: 1 N S (.A- L L E 0 o A. BEuV G-

t!V.Sr.4-l-LC:O Willi 1-11 A f<- 7 5... Wt rH 11-~FI3:(:(.eNCF 

r() Tf=lt:=: t-<.ctJ!/PcTf7.EccA PHc?NE CoN ar= 

s/c:Jjz.:; TttE Loo 1-lfl- s' 1-f/1-0 VEt?tJ tAl -rN.s·rAL- L£"0 

(,tAfO THE" 0 02 1b110 ~ 0 a:: /tf?£ tN TH-E" fJB..oce-S.5 

or- 1-ffl 1/1 A.J c.. 1/e::~ o 1 N rN.s TA-L--LEO ... 

;;;, At./ TAcAMO /tt&ct?ttr:r 1-i-~+UE rt+e:- A-RT-so 

I I) ;S TA: L L E /2,. THE Mt<- 7 7 S,t=;cc::' t.Jc: f?. WoAJ 'r 

3. THE llf.{T- 30 Tf?I+AI.SM!TTER .T/115 TA-L LA- D 6 AI 

t?FPo&r 
I I 

Q/CL05lJ/?E (Mdl<l<$ To I\JELC
7 

304/ -f?J/Vl-..sh 
_j_'2.3LJo/~) HAs B~EN 5UPE-8C€0£0. rHIE" 

Cl}.SCHE:OUL£ 1-itl-.s 8E:£.!1L Mt:)l/£0 8f/G~--

EXA:CTLY JtouJ Mt2cH VAL OIOA/ 
1
r J<Ne>w __ 

/ 

I 
= 

* U, 5, GOVERNMENT I'FIINTINO OFFICEt 0-1072-764-Q98/60 
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TELEPHONE CONVERSATION RECORD 
9H~GEN-2100/I (2-61) 
ll• 0 187· 000·8000 

AUTHORIZATI~N NO, 

This record will be used for both incoming and outgoing call~ld' DAT£ 
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coains call will •isn the original. 3/13/75 
M11110RI ZATIOH HI), RErEREHCE (S.riol, Cofttroot, ote,) 

TO 
ORIGINATOR (Noao) Titlo) (Lo .. tion) 

James R. Kent 3048 NAD Crane, IN 
PEIISOH CALLEO (Noao) (Tit h) (Looetion) 

Mr. Joseph Petrecca, PME117-10l2 NAVELEX Washington, DC 
IUIJECT 

· Status of SH1PALTS given in ILS Plan for VERDIN 
GIST OF COHVERSATIOH 

Mr. Petrecca said going by SHIPALTS would be very difficult. However, 

he said he could give me the ships which had the WRR/7 Receiver installed. 

These are as follows: 

a. Submarine Tenders AS-19, 31, 32, 33, 34. 

b. All FBM submarines (SSBN 1 s) except the 600, 602, 608 and 

these should have them by the end of this Fiscal Year. 

I asked Mr. Petrecca if the ones installed was in a fully operational 

mode and being used as intended for the VERDIN System. He said he thought 

they were and reports were being received on them. He said he did not 

think they had the blessing of CINCLANT yet as they weremore or less 

"shaking down" the receivers presently. 

I also asked Mr. Petrecca if he had available the schedule for overhaul. 

He said yes but would hate to give specifics for more than one or two 

over the telephone. He suggested Mr. Fang set up a contact in NAVSEA 

for us to obtain this type of information as NAVSEA periodically publishes 

these and they are constantly changing. He said he thought this 

information was unclassified. He said he thought the reset schedule 

was classified. Reset pertaining to those worked on by tenders. 

Mr. Petrecca asked how we got the ILS plan. I told him through 

NAVELEX 470. 

I .. ~·~ ;;,)2hY. 
JAM R. KENT 
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NAVAL AMMUNITION DEPOT 
Crane, Indiana 

NADCRANEINST 11240.20A CH-2 
PWS-BTR:nr 
.J> fEB 1~, v 

NADCRANE INSTRUCTION 11240.20A CHANGE TRANSMITTAL 2 

From: Commanding Officer 
To: Directors of all Departments 

Subj: CH-2 to NADCRANEINST 11240.20A, Subj: Transportation 
Equipment Manual, 1968 Edition 

1. Purpose. To establish and clarify who has right-of-way at 
railroad crossings concerning railroad motor cars. 

2. Action. Make the following pen and ink changes: 

Chapter 5, paragraph S.c., change the last sentence to read, 
"Railroad equipment has the right-of-way, except that rai'lroad 
motor-cars and attached track-cars shall yield right-of-way to 
highway traffic at crossing not protected by flasher signals. 
At crossings protected by flasher signals railroad motor-cars 
will have preference, provided the flasher signals are working." 

3. Cancellation. This Change Transmittal is cancelled after the 
above change has been made. 

Copy to: 
A2 (Military Officers) 
A3 (Division Managers) 
AD Files 
PWT (2000 copies) 
AFGE-1415 
AFGE-3072 



CHAPTER IV 
PRIVATELY OWNED VEHICLES 

1. Identification 

a. Privately owned vehicles entering the Depot 
shall display proper Depot vehicle identification 
in accordance with the requirements of current 
Depot Security Regulations. 

b. Security Department will issue and affix 
Depot motor vehicle identification on presentation 
of proof of: 

(1) Employment by or attachment to the 
Depot. 

(2) Proper vehicle registration. 

(3) Adequate insurance coverage. 
($5,000 Property Damage and $10,000/$20,000 Bodily 
Injury). 

(4) Vehicle is in sound mechanical condi-
tion. 

c. Information must be updated annually on 
receipt of new license, change or renewal of insur
ance, or change of vehicle. " Form 9ND-NADC 5510/1 
applies. 

d. Depot motor vehicle identification decals 
will be removed and turned in to Security Depart
ment on sale of automobile or severance by 
NAD Crane. 

2. Equipment 

a. Vehicles shall have: 

( 1) A jack and lug wrench. 

12 

b. School Bus. When meeting or overtaking a 
scr l bus which has stopped to load or unload 
schvul children, stop before you reach the bus. Do 
not proceed until the bus resumes its motion or 
until signaled ahead by the driver. Obey local 
laws on meeting and overtaking school buses. 

c. Railroad Crossings. Do not pass within 
100 feet of any railroad crossing. Do not pass 
vehicles stopped at crossings, including multiple
lane highways. Railroad equipment has the right
of-way. 

6. Parking. Parking is allowed in authorized park
ing areas only. 

7. Trailers and Wagons. 

a. No more than two conveyances shall be 
drawn behind a motor vehicle. 

b. When pulling two trailers, speed should be 
reduced by one-half to allow ample braking power 
and control. 

8. Sentry Gates. When approaching a sentry gate, 
display personnel identification in plain view. 
Come to a complete stop and do not proceed until 
instructed to do so. 

9. Securing Vehicles. Unattended Government 
motor· vehicles shall be secured by: 

a. Setting the hand brake. 

b. Stopping the motor. 

c. Turning off all electrical circuits. 

d. Removing ignition keys and returning them 
to their authorized location. Ignition keys shall 
be left in vehicles temporarily parked within the 
Depot during normal working hours. Keys shall be 

16 

(2) A spare tire containing enough air to 
take the vehicle off the Depot. 

(3) Enough fuel to assure departure from 
the Depot. 

b. Oil flares and fusees are not permitted 
within the Depot. 

c. No tools other than those listed above, 
or other ar~icles or equipment, shall be carried 
in the vehic~e unless they can readily be identi
fied as not belonging to the Government , or are 
authorized by a Property Pass (NAVSANDA Form 155). 

d. In emergencies gas may be purchased from 
Security Departm~nt, Building 10. If the vehicle 
is out of gas, service may be obtained by calling 
phone 551. Purchases will be limited to $1.00. 

3. Accidents 

a. General Procedures. When an accident 
occurs, the operator shall: 

(1) Help the injured secure prompt medical 
care. 

(2) Prevent additional accidents by placing 
flags and/or electric lanterns; by stationing 
traffic directors; by cleaning roadway, etc. 

(3) Not smoke near the vehicles involved and 
warn others against smoking or other sources of 
ignition of gasoline which may be spilled. This is 
not only dangerous but is also a violation of Depot 
regulations. 

b. Reporting 

1.3 

left in Government vehicles at all times when z~
cured within locked buildings. 

e. Placing vehicles equipped with two-speed 
axles in low range. 

f. Placing manual transmission in lowest 
gear or placing select~o lever of vehicles 
equipped with automatic transmission in "Park" 
position. 

g. Blocking wheels where necessary for posi
tive assurance against accidental movement of 
vehicles. 

10. Traffic Violations. 

a. Security guards will issue Armed Forces 
Traffic Ticket, DD Form 1408, in triplicate for 
motor vehicle violations.. The pink copy will be 
handed to the driver or put under the windshield 
wiper of an unattended vehicle. The original and 
duplicate copies will be forwarded to Security. 

b. Security will forward the original of 
DD Form 1408, with recommendation for disciplin
ary action, to department directors. 

c. Department Directors will review the cir
cumstances and if in agreement with recommendations, 
complete "Report of Action Taken on Violations" 
space on DD Form 1408 and return to Security. If 
Department Director disagrees with recommendations 
the DD Form 1408, with his comments, will be for
warded to the Executive Officer for decision. 

d. Security, on receipt of the report of 
action taken, will enter the violation and point 
assessment on operator's record and advise 
Public Works by memorandum of violations involv
ing Government vehicles. 

e. Civnlian Personnel will send a copy of 
disciplinary actions to Public Works Licensing 

17 



If, 
I 

( ~. ~ Operators shall promptly report accident 
to thL " .rity Department, Extension 551. 

(2) Accidents involving off-duty military 
personnel shall be reported in accordance with 
9NDINST 5101.3A, Subj: Navy Traffic Safety Pro
gram for Off-Duty Military Personnel. 

c. Security Department will investigate motor 
vehicle accidents. Investigators will prepare 
Standard Form 91A. If damage to Government property 
or personal inj~~~ is involved, Security Department 
will prepare a report for the Commanding Officer. 
A copy of Standard Form 91A will be sent to the 
Safety Department. 

4. Wrecker Service. In case of an accident, 
Navy wreckers may be used to clear the highway so 
that traffic can continue. Private vehicles will 
be moved to the nearest convenient point which 
will not disturb traffic flow. Tow or wrecker ser
vice re~uiring less than one hour's work may be 
provided at the direction of the Transportation 
Division Manager. Service of more than one hour's 
work will be provided only by direction of the 
Public Works Officer, subject to collection of 
payment for services. In all cases, NADC 983, 
Claim Waiver Form shall be filled out by the 
owner and PW representative before towing service 
is performed. 

14 

E~aminer ~0r recording on Government Operator's 
Ident Jion Card and in the driver's record. 

11. Motor Vehicle Violation Point System. The 
point system is applicable to drivers of all 
vehicles on the Depot, and to operators of Govern
ment vehicles off the depot. 

Offense Points Assessed 

Driving under the influence 12 
of intoxicating li~uor. 

Owner knowingly and willfully 12 
permitting another person under 
the influence of intoxicating 
li~uor to operate his vehicle. 

Manslaughter, negligent homi
cide, or assault by an auto
mobile. 

Intentionally leaving the 
scene of an accident involving 
death or personal injury without 
rendering aid or information. 

Using automobile to commit a 
felony. 

Operating a vehicle after sus
pension or revocation of the 
operator's permit or installa
tion driving privilege. 

12 

12 

12 

12 

Reckless Driving. Moving viola- 5 
tions other than those listed 
in which the driver is heedless 
of probable injury to the safety, 
the property or the rights of 
others. Two convictions in any 
12-month period results in auto-
matic suspension of installation 
driving privilege for 6 months. 
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CHAPTER V 
TRAFFIC REGULATIONS 

1. Regulations. Operators of motor vehicles on 
Depot highways shall comply with applicable Indiana 
Motor Vehicle Laws and additional regulations as 
established by NAD Crane. 

2. Enforcement. The Security Department shall 
be responsible for the enforcement of Traffic 
Regulations on the Depot. 

3. Speed Limit. Except where otherwise posted, 
speed limit on the Depot is 35 mph. 

4. Emergency Vehicles. Emergency vehicles while 
sounding sirens and/or operating flashing red 
lights shall have the right-of-way. Do not pass 
them unless you are an official responding to an 
alarm. If you are meeting or are in front of 
them, pull to the right side of the road, stop, 
and wait for them to pass. Make sure there are 
no other fire trucks or emergency vehicles ap
proaching before you pull back into the traffic 
lane. Do not follow emergency vehicles closer 
than 500 feet or park closer than 500 feet to fire 
e~uipment which has stopped in answer to a fire 
alarm. 

5. Meeting and Passing. 

a. Ammunition or Explosive Loaded Vehicles. 
When meeting explosive loaded trucks DO NOT STOP, 
but operate at a safe speed. Keep to the right 
of the center of the highway and proceed with 
caution in a direction parallel to the vehicle. 

DO NOT OVERTAKE AND PASS until there is 
ample safe operating space. Give an audible signal 
that can be heard by the driver before attempting 
to pass. DO NOT PASS on an icy, snow-covered, or 
otherwise hazardous road. 

15 

Intentionally leaving the scene 
of an accident involving damage 
to property of another, without 
making identity known. 

Speeding: 

Up to 10 MPH over speed limit 
11 - 15 MPH over speed limit 
16 or more MPH over speed limit 

Failure to obey traffic signs or 
signals, or instructions of traf
fic officer. 

Knowingly operating an unsafe 
vehicle. 

6 

2 
4 
6 

3 

3 

Other violations. 2 

Failure to comply with installa- 1 
tion registration re~uirements. 

If the point assessment or accumulation is a total 
of 12 or more points, the operator's driving 
privilege on this Depot will be suspended for a 
fixed period of time not to exceed one year. 
Points assessed against an individual will remain 
in effect for a 24-month period. Expiration of 
a suspension period will, of itself, serve to 
cause removal of the record of all points 
assessed. 
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AUTHORIZATION HO, 

Thia record will be u1ed for both incoaing ond outsoin1 coll•• 
The per1on originating on outgoing call or receiuins on in
coains call will oisn the orisinol. 

DAYI: 

3/12/75 
REfERENCE (Striel, Contrut, •te,) 

TO 

'IRSQH CALLED (N••) JlA'-' ) {J., d l .r•· Mr. Rudolph Savarese, PME 117-~~l (VER'DIN Project En~tineer) NELC Washington, o. c. 
IUIJECT 

I 
Information on VE~PIN System Required for Preparation of FRAP Program Plan 

GilT OF CONVERSATION 

r Mr. Savarese confirmed the following: AN~R 7 shipboard receiver specified MTBF = 

r 
t 

r 
f, 
t 

1000 hrs., AN/URT-30 Shore Transmitter specified MTBF = 1000 hrs., specified MTBF for 
-----------... ------------------------

Airborne Transmitter AN/.~RT-50 = 750 hrs., specified MTBR for Airborne equipment= 

,36 hrs., and specified MTTR for ship and shore based equipment =~62 hrs. 

Mr. Savarese also stated that the undesignated airborne receiver has been now 

specified and is the AN/ARR-77 which has a specificed MTBF by itself of approximately 
:'-'1 

1000 hrs. and the accompanying time and frequency standard has a specified MTB;F = 
.500 hrs, (which gives a MTBF = 750 hrs. for the receiver and standard combined). 

He also stated that the longest mission time for the aircraft would be 12 days, 

for the submarines the mission time would be 60 days, and the shore stations would 
ha·1e a eontinuous mission. He could not say what a typical mission time would be. 

Mr. Savarese said that there were very few, if any of the shipboard receivers in the 

fully operational mode a·nd doubted very much if any valid reliability assessment 

data could be obtained. 

He said that there were 30 usable receivers on nuclear submarines, 4 on tenders and 

4 at training sites. (The integrated logistic support (ILS) plan for VERDIN of 

9 Aug 1974 indicate:S 57 to have been allocated to nuclear submarines, 6 to tenders, 

.and 5 to training sites in March 1975 but all may not have been installed}. However, 

he stressed th~se are not presently being used as intended. 

Mr. Savarese said there were no AN/URT-30 Transmitter in fleet use but there were four 

at training sites, 3 at submarine training sites and 1 at Pax River (The ILS Plan 

indicates there are 2 scheduled for shore stations in Sept 1975). 

He also stated that 18 of the AN/A~1-50 Airborne Transmitter were on board aircraft 
SIGHATURE 
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Thi• record wilt be u1ed for both inco•ins ond outaoins coli•• DATI 

11.•0117•000•1000 The per•on originatins on outgoina coli or receiving on in• 
co•ing call will •ian the oriaina!, 

' -'lll!fORIZATI 011 NO, OURATIOH OF CAU. REr£R£HC£ (S.rlal, Contrut, •te,' 

FROM TO 
IIIII GIN4TOR N•••) 

James R. Kent 
(Titl•) . 

3048 rr.oeoN1m Crane , IN 
PEIISOH CAI.L£0 (N••l ..(.7;UJ•J £(L•••II•n! } Mr. Radolph :savarese, PME 117-t:t:t: (VERDIN Project ngmeer NELC Washington, D. c • 
. IU8J£CT . 

Information on VERDIN System Required for Preparation of FRAP Program Plan 
GIST OF CDHVERSATIOH , , and one at Pax River for tra1n1ng. (The ILS plan indicates only 10 scheduled for 

aircraft up through Sept 1975). He thought we- should concentrate our FRA~i. efforts 

on the receiver as it is fully operational. 

Mr. Savarese said it would be another year until the airborne receiver, the AN/ARR-. 
77, would be out. 
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SUBVOLfCHER NO, 

1
bY/TAD PER DIEM CASH 

l'~ME- FIRST NAME- MIDDLE INITIAL (Soundex Code) (Prinf/Type) 

KS~ 

ITINERARY (See Reverse for Definition) 

PLACE NUMBER 
MEALS USED 

II. FOR DO USE ONLY 

.E 
:'§. 
I 

(Base, Activity, City and 
State; City and Country, 

Etc.) 

BAS/COLA ADJ NOT 
~~r---~-f-,~==~~~~~~~-----------------------------------------4~~~~---+==~~~REQUIRED 

BAS/COLA RATE 

~-------4--------------------------------~----------~-----+------~~----~ 

v. 
I'ROM(Date) TO(Date) 

TRANSPORTATION REQUESTS/MEAL TICKETS USED 

TYPE RATE TOTAL. PAID 

PER DIEM (Net 
Payable) . 

VI. LEAVE STATEMENT MILEAGE OR TRANSPOR-
I was authorized days TATION ALLOWANCES 

REIMBURSABLE 

HIWY 

cc 

leave. ______ days were taken EXPENSES 
~~~~------4-~~~==~ 

I hereby claim any amount due me. The state
ments on face, reverse, and attached are true and 
complete. Payment or credit has not been received. 

between and________ TOTAL AMOUNT DUE 

inclusive. 

AMOUNT CHARGED TO 
ACCOUNT'G CLASS. 

LESS VOUCHER 
DEDUCTIONS 

COMPUTED BY TVL RCRD 
POSTED BY 

RECEIVED (Payee signature & date, or check no.) 

70 
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CLAIMANT'S STATEMENTS . 
'" 

! 
_,.-------. 

l : 
I have included herein all trave1 and transportation used on leave, delay en ruute or travel to home or perma-

: 

nent station for personal reasons. If travel by POV was authorized as more advantageous to the Government ': 

I, as owner or operator of the vehicle, was primarily responsible for payment of its operating expenses, 
' 

~' \ • I have not included travel, transportation andj9r TDY for which I have received pay or credit from any other 
agency of the u. s., foreign government, or the United Nations, except as jointly authorized by the secretaries 
concerned, 

I actually performed the travel herein. Government quarters and Government mess were not utilized except 
as indicated. 

PENALTY 

The penalty for willfully making a false claim is: A maximum fine of $10,000 or maximum 
imprisonment of 5 years1 or both. (U. S., Code, Title 18, section 287, formerly section SO.) 

REQUIRED ATTACHMENTS 

1. Origin~! and/or copies of travel orders and amendments as Instructed. 
2. 'l'raveler's copy of each transportation request (SF 1169B) used. 
3. All receipts from transportation officer for unused transportation requests, carriers' tickets, and meal tickets. 
4. Receipts from carriers if cost of transportation Is claimed. 
5. Charge letters for transportation requests received en route. 
6. Statements of nonavallablllty (quarters, mess and directed mode of transportation). 

SYMBOLS 

MEANS (Mode) OF TRAVEL REASONS FOR STOPS 

FIRST LETTER SECOND LETTER 10. AWAITING TRNSPN,,,,,,,,.,.,.,. .. , AT . 16. MISSION COMPLETE ...................... MMC 
I. TRNSPN REQ ................. T 5.AUTO .•••..••••• ,,.,,,,,,,A 11. CHANGE MODE OF TRNSPN ............. CM 17, MECHANICAL DIFFICULTY ............... MEC 
2. GOVT'TRNSPN .............. G 6, aus ....................... B 12, CREW REST ................................. CR HI, PICKUP CARGO (passengers) .. , .. " .. " .. PC 
3, COML TRNSPN ............... C 7. PLANE,,,,,,,,, .... , P 13. DISCH CARGO(passengers) .............. Dc 19. REMAIN OVERNIGHT ................. ,_,,/' 'I 

(oll!n expense) 8, RAIL,,,,,,, ............ R 14. LEAVE'/DELAY EN ROUTE, .............. , LV 20, TEMPORARY DUTY .. , ...... ,. ...... , •t;'. 1
• 

4, PRIVATE VEHICLE ........... P 9, VESSEL ................... V 1S, MAINTENANCE (refuel)"'""""""'"' MA 21. WEATHER ADVERSE ....................... V.X ! 
-

TYPE OF CHARGES 
22. BACHELOR OFFICER'S QTS ••• , .............. , •• ·,,,.,.,, '"' ......... , • , , , , , ... BOQ 23. JIION·GOV'T MEALS ................. : ................................. NGM 

24, NON-GOVERNMENT QTS ,,,,,,,, .. ! ............. NGQ " v: ' '·' 

DEFINITION (This definition pertains to military personnel only) 

NON-GOVERNMENT QUARTERS AND MEALS I ; _l 

Meals and quarters furnished (with or without charge) inddent to tempor~ry :duty b~r£· (1 )' Local or State govern-
ments; (2) Foreign governments; (3) Other u. s. Government agencies, (4) U. S. Government contractors; or 
(5)Private organizations such as the National Red Gross during disasters. 

REMARkS : 

I 

c._ 

VII. APPROVED FOR PAYMENT (When required by indiuidualseruice regulations) I 

·""-
DATE SIGNATURE OF AUTHORIZED APPROVING/CERTIFYING OFFICER 

' 

~U.S. GOVERNMENT PRINTING OFFICE: 1973 -.152!5 • 083 ~ A-4024 
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-1< OR NC u:;r CH[CKW 
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AND ~JCl PLIU~if·4[U /t"Hli'.J Olll 
cu~·f,','/Fi): t.,~e:r ;,\Uj,'J~-

,?,. : ,"(,1 !- i· 

D 

0 

Aii<W AD Kt:N I·A-~AK Ut LOS ANGELES 

l.A ,. 'V'l AIRPORT 
·18'• ENTU~·, BlVD 

674·717' 

ORANG~ CO. AIRPORT 
·Hll.l fHRCH ST. NtWPORT BlACH 

171<11979 6990 

LESSOI! 

0 

D 

HOlL YWOOD·BURIIANK AIRF('.,.,. 
?627 N HOll ·hOOD WAY BU\ 

I~> 111 845• 208\ 

SAN DIEGO INT'L AIRPO!iH 
~Y1 10 CAUfOO,iA Sf REEl 

17141 29• r;c,ss 

G-';o,•:., 
FUI.;:."'J!St~LD 

'Lj..r.·Ls 

i1 NO 

ADD DEP S 

ru:NT AL AGREEMENT 

No. (a 93441 

IN 

14 TIME+ 
OUT 

TIME 

0 DIT 

DATE 

DATE 

c 
0 

BALANCE DUE TO 0 AIRWAYS 0 CUSTOMER 

CHARGE 
$ ____ _ 

0 DIRECT 8 ILL 

0 AIRWAYS V.I.P. o ___ _ 

I 

AMEX 

DINER CLUB 

CARTE BLANCHE 



\ED EMBEZZLED IF RENTED 
:TURNED WHEN DUE. 
S LIABLE FOR PARKING 
IOLATIONS. 
11968 AIRWAYS RENT-A-CAR SYSTEM. INC. 

AIRWAYS RENT-A-CAR OF lOS ANGELES 
LESSOR 

L.A. AIRPORT 
4B5B .NTURY BLVD. 

l21ol 674-7176 

D 

D ORANGE CO. AIRPORT . 
4023 BIRCH ST. NEWPORT BEACH 

17141 979-6990 

SPARE & JACK OK 
CLERK'S INITIALS 
DAMAGE 

D 

D HOLLYWOOD-BURBANK AIRP' 
2627 N. HOLLYWOOD WAY. BUR, 

12131 B45-2681 

D SAN DIEGO INT'L AIRPORT 
2610 CALIFORNIA STREET 

17141291-9555 

RENTAL AGREEMENT 

No. 

DATE 

BALANCE DUE TO 0 AIRWAYS 0 CUSTOMER 

CHARGE 
$ ___ _ 

0 DIRECT BILL 

;!\ 

0 AMEX 

0 DINERCLUB 

0 CARTE BLANCHE 

0 BANKAMERICARD 

0 INTERBANK 

PAID 

SHOW RENTAL AGREEMENT NO. 
ON ALL CORRESPONDENCE 



TRAVEL AUTHORIZATION REQUEST 
( ~ '0-NADC 4650/l(Rev. 7 /74) 

.OM (Name of Traveler) 

Robert J. Marks II 

J. ( 1-1-1011-5 
c. 0. 105-22033 

TITLE 'AND GRADE SOCIAL SECURITY NO. 

~lectronics Engineer GS-9  
HOME ADDRESS (If rural, include directions, when G/V is requested to and from Air Tenninal) OFFICE PHONE 

1299 
3111 Leonard Springs Road BLDG ~co4t Apr. 162 38 
Bloomington, IN 47401 HOME PHONE 

812-332-3892 
TO 

'VIA 
DATE 

OllA ( 1) 3041 (2) 3041 (3) 304 (4) 30 
TRAVEL ORDERS ARE REQUESTED AS FOLLOWS 

HOUR AND DATE. 
ACTIVITIES TO BE VISITED AND PERSONNEL TO CONTACT 

REPO.RT COMPLETE 

-

EDMAC Associates, Inc. 
333 W. Commercial Street 

0800 28 May 1975 1200 30 May 1975 

East Rochester, New York 14445 

PURPOSE OF VISIT 

(see attached) 
DESIRED MODE OF TRANSPORTATION 

18] AIR 0 RAIL 0 BUS 0 POV 0 G/V TO AND FROM COMMERCIAL CARRIER 0 G/V ~ POV 

IX] RENTALCARATTDYSTATION(Justificationifrequired) PreViOUS expet:}ence d1CtateS the neceSSlty 
of a rental car for transportation to and from contractor facilities. 

YES NO 

WILL YOU PROVIDE liiOV TRANSPORTATION FOR OTI-IFR!': X 0 YES D NO[K)MAX 
X 

ADVANCE OF FUNDS 
WILL YOU ACCOMPANY OTHERS IN POV 

TAD CONNECTED LEAVE IS REQUESTED FOR EXCESS BAGGAGE (Government owned materiiil) 

0 DAYS POUNDS DoNE WAY D ROUND TRIP 

CLEARANCE REQUIRED IF REQUIRED FORWARD TO (Activity and address) 

~SECRET 0 CONFIDENTIAL 0 NONE I 
F!,EMA RKS (Continue on reverse ~i~e if n,._ecessazy) 
1. Contractor contro11ed travel. 
2. Traveler requests departure from Indianapolis on Al Flight 524 at 1820 connecting 
to Al Flight 814 in Buffalo on 27 May 1975. 
3. Traveler requests departure from Rochester on Al Flight 441 at 1336 connecting 
to Al Flight 837 in Pittsburg on 30 May 1975. 

SIGNATURE (Department Director) Sl GNA TURE (Traveler) 

Rober 



Purpose of visit~ 

NAVAIR contracts require contractor to demonstrate that Avionic equipment 
designed and manufactured by them are capable of meetinq the requirements 
of the contract and/or equipment specification with a specified minimum 
reliability. Details of the reliability demonstration tests to be performed 
by contractor are detailed in the reliability test procedures which 
were previously submitted to Crane for approval ·for use in conducting these 
tests. NAD Crane Code 3041 is assigned technical cognizance of production 
reliability acceptance test programs for Avionics System being procured by 
NAVAIRSYSCOM. 

The purpose of this trip is to audit contractor's test facility. witness 
initiation of reliability testing and resolve any d~screpancies in conducting 
these tests. Contract N00019-74-C-0539 is for the acquisition and testing 
of the ARR-75 sonobuoy receiver, Engineering Support Control C112.175. 

-



TRAVEl VOUCHER OP ~UBVOUCHER ·~~~.EA~,;ou 1 suavouCHER NO. Do. voucHER No. 

(Complete with {nk,.ball-point pen or typ et. DO NOT use lead pencil.) ( {; ;J ~ ~~ llfi.AWr::JA6 
~--~~----~==~~~------~ 

,.__. ··. PAYMENT·FOR .: .• · , "" ~ FfAYM'ENT'\,_...,,RJ!.D <<t PAID BY 
I 't~Av,~.T,Ao FER DIEM I TDY/1'Ao T~VEL ·I I· PC& T:Rt.vEL .~ , CHEcK, . , I·,. ct.~a~ 

l ,L ORDER$ (Paragraph, S. 0. No., Issuing Hq. Date. lncjude amending orderli.) ' ,; 

. N0016475T0*0291tl) 3/18/15, NAD Cr~ne~~~ fri 
PRIOR T~VEL PAYMENTS OR ADVANCE$ UNDER THESE ORDERS (Amount, DO Vou No., date received;p,lace paid, 

or D~f~~'bt)~ 1
tttfe, ~~f11!'f~ 3/18/75,. 'fAD Cram~, Iff ' "'). 

LAST NAME- FIRST NAME· MIDDLE INI111Al. (Sound ex Code) (Prinf/Type) 

u .. -.,.. "'_._ ..... II 
~'Tctn·~;:, 1 1'\\ni""J. '-

CHECK MAILING ADDRESS 

fiAD :· ........ ,'t IN 
ORGANIZATION AND STATION 

WQEC 111 NAD Cr-~~Utn IN -

DUTY PHONE NO. 
: •, ' . :• 

f." ·- ' ... ~? ___ ---'-! 

I. ITINERARY (See Reverse for Definition) 

NUMBER 
' MEALS USED 

LOCAL PLACE II.. ..I 
ll. GOVT ~0 

STANDARD :zo QTS OIIJ Ow 
Olii l?~ TIME (Base, Activity, City and 

SPEED
OMETER 

1(, FOR DO USE ONLY 

READING 1---------f DATE 1~ ~~ 19 7 .. (24 Hour State; City and Country, ~" 0 1-0 ~~ Etc.) ~~-- "~ IIJ QIIJ Clock) Ill zlll :za GOVT NON• OFFICERS MIL~~Ge 
GOVT ~i~ 1. COMPUTATIONS 

::J ::J 

~II. I~EP \J:)~~ Tn l"~ 

ARR W"t::i 

Jnd1wJnai'..;<l is" IK 
~ """ 

DEP l1§~: l..Y ~ X 
~ 

ARR jJt:) ~ HJ 

~It-~~EP !UHJ !phi 1$' me ARR it::~ 
~ 

DEP 134!) !ndi"""'""~usllt IN .. 
ARR 1530 'Rlt:M:ml.i. :tD ~ -~"' 

A .1J .Ji. y~ XXX 
DEP !\~<ll! 

ARR 1!j!:.:e!::11~:~~2of ~ 
I-' 

I=!EP ,, XXX i 

ARR 00¢< II 
IH. REIMBURSABLE EXPENSES ' 

DATE NATURE AND EXPLANATION I 
' 

l/2.5 - Ions 
3/28 ParUag 

Rental car 

I 

IV. TRANSPORTATION REQUESTS/MEAL TICKETS USED 
NUMBER FROM TO 

11X4912.2463 000 11717 

COLLECTION DATA: 
; 

\,,', ,. ' 

t 
; COMPUTE'?! BY ,.AUDITED_ ~Y ITVL RCRD !RECEIVED (Payee signature & date, or check no.) } :-~ 1 I)~·· POSTED BY 70 
i; .. ;·-:. ~-··-,} 

" AMOUNT 
CLAIMED 

Z .. l(! 
1 .. 15 

53,80 

i' ': 

COST CODE 

! 

i o' 

ALLOWED BAS/CO \-A ADJ ON f11P _R 

BAS/COLA RATE 

OTD l 

AMOUNT 

-~·-· ·--

!AMOUNT ·li.. 
PAID !If 

HI WY 

J cc 

-
J 



l hav(! included hetreln all lraveX:'t.~ ... / transportation used on leave, delay en route ol;'travel to home or :perm;~·· 
nent station fot' petl!0111ll reasons. If travel !by P;OV was authorized ~s niore 'advantageoua to· the. Gcw"(!::n::v>::nt 

1, as owner or operator of the vehicle, was prlma~'ily responslole fo·r payment of its operating expenses, 

t I have not included tra;vel, transportation and/9r TDY1or whi<;ll I havereceive~ pay or credit from any other 
agency of .the U, S., fo-reign government, or tbe United i Nations, except as jolntly authorized by the secretaries 
concerned, 

I aclually performed the travel herein., Government quarters and Government mess were not utilized except 
asindkated, 

l'ENALTY 
,l ' '- ,, 

The penalty ior willfully making a false Claim is: A maximum flue of $10,000 or maximum 
'im.pds~m:n:ent.of.5 :yeal's1 ·ot both. {1/. ~., Cod~l •Title 18,i section 287, formerly sectlon 8:0.) 

! 

REQUIRED ATTACHMENTS 

:1, Odg'lnalandfor cqples of travel orders and am~ndments Jls instructea, 
2~ Traveler~s copy of each tra11sportation request (SF{169Bj useil. ., , . . , , 
.~. All :recelptii from transportation officer for unused transportation requests, carders' tlc'ke!s, and meal tick eta. 
j),, Recelpts Irom carriers lf.cost oftransportatlon Is clwin~d. 
'1), Cha:r_ge lefterslol' transportation requests ·received en l'oule, 
!>· Shftemen1s of nt:5mivailabillty (gua,-fers, mess a(!d directeil:mo{le of transportation). 
' ' 

SYMBOL'S 

MEANS :(Modi!) OF 'TRAVEl REASONS FOR STOPS 

' 
.FIRST l..ETT'ER 

I 
SECOND LETTER I 0, AWA1tfNG 

1
TRNSPN .. w ... "'·'""'""·'"'AT 16, MISSION COMPL~E ......... ;,., ,',, .~ .... MMC 

1. TRNSPN REQ ...... ..,,. •• ,.._.,.T 

~·-~OVT TRN!?PN•.--:.li-••••H••• G 
3. C6ML~.TRNSPN •• n .. ~•·•nu•C

.(own expense) 
4, PRIVATE VEHICLE ...... , ...... P 

5. ALJTO"' ........... ., •• ~.l. ••• -•• A 
6, BUSouooo·~ooooon~••'••n•oB 

7. P.LANE:otoooon•n~~"""'"u P 

8, FI:Ait.. ... ~••••••••••·u·:.•••••·•R 
9. VESSEL.;.,."l'~1n.:ono•tuoV 

!!,CHANGE MODE.OF TRNSPN ...... , ...... CM _ 17, MECHANicAL DIFFICULTY ........... :"": 

12. CREWiREST ""'""""""''""""""" CR 18. PICKUP CARGO (passengers),,.,,;.,.,, 
13, DISCH CARGp(passenge:s) ....... , ......... cc 19, REMAIN OVERNIGHT .. ,., .. ,.; ............ RON 

14. LEAVE'/DEL.AV EN ROUTE.,, .. .,,',~~· .. .,, LV 20. TEMPORARY DUTY.,.,,., .. .,, .. ""·"'"' TOY 

15, MAINTENANCE (refuel) ..... ., .... .,,.,,!" MA. 21, WEATHER ADVERSE"""''""""''''", WX 

TYPE OF CHARGES 
:22, BACHELOR OFFJC:£R'St}TS ... ~~lo•n•fuootftt~'ill"Uot'fil1ttth••·••••,.,..,..•tttHH••BOQ 23. NON.-GOV'T MEALS ••••••u~•••-.ll••••••-..•••ttlhto~~•n••••;•••••t~ •• ,, NGM 

24. NON-GOVERNMENT QTS ............... ,., .......... NGQ 

DEFINITION (This definition pertains to military personnel only) 

'. N~N-GOV.ERNMENT QU~TERS AND MEAL$ 

Meats' and quarters furnished (with orwi,thoutcharge)incident to tempora~y',duty by: (1) Local •or State govern
me~ts; (2) Fo:~;eigr. governments; (3) Other U. s. Government agencies1 (4) '()', S. Goverqment contractors; or 
(5) Ptivate organizations such ll,S the National Red Cross :during :disast~J;fh 

i"! I 

,, 

VII. APPROVED FOR PAYMENT (When required by individual service regulations) 
DATE' SIGNATURE OF AUTHORIZED APPROVING/CERTIFYING OFFICER 

, , <:U.S. GOVERNMENT PRINTING OFFJCE: 1973 ,-J:!:;!.!I ~ 06~,) A-4024 
\i' 



Stub No. ll-0077-19263 DliiiiAL 
REQUEST AND AUTHORI2Afi0N FOR TDY TRAVEL OF DOD PERSlii'JNEL 1. DATE OF 

REQUEST 

(Reference: ]oint Travel Regulations) 

Travel Authorized as Indicated in Items 2 through 21. 18 ~1ar 1975 
REQUEST FOR O.FFICIAL TRAVEL 

2. NAME (Last, First, Middle Initial) ' 3. POSITION TITLE AND GRADE OR RATING 

r1ARKS, Robert ,J. II  Elec. Enqr. 
4. OFFICIAL STATION 5. ORGANIZATIONAL ELEMENT 6, PHONE NO, 

NAD Crane, IN t1eapons Quality Engr. Center 
Bldq. 38. Code 3048 Plans & Programs Div. 1299 

7. TYPE OF ORDERS 8. SECURITY CLEARANCE 9, PURPOSE OF TOY 

1. Audit contractor's test facility, wit-
TOY Sinqle ness initiation of re 1 i a b i 1 ity testing and 

lOa, APPROX NO, OF DAYS OF b, PROCEED 0/ A (Date) resolve any descrepancies. 2. Investigate 
TOY (Including travel time) 

in-house failure reports, discuss failures 
encountered and witness re1 iabi 1 ity testinf! 

4 davs 24· IV!ar 1975 currently in pro~·wess. 
11. ITINERARY D VARIATION AUTHORIZED ,_; fJ 'f, ,'!: .. " 
From NAb'.··OfWt~·, I!~r:;~·: To: t1i crocon Corporation ' ' ' I' . ~il 

. • J,• ' qt:\r; ·'·' ,, ~ ....... -~ >'"'. 
--- ~t ' '!,• 1115 Mearns Road, Harminster, PI\ 18974 

. )\pt. 162 AEL-H1TECH 
·' 3111 'Leonard Spriir1gs Road PO Box 507, Lansdale, PA 194-46 
, Bl oomingtpn,. IN 47401 (and return) 

12. 'MODE OF TRANSPORTATION 

COMMERCIAL GOVERNMENT PRIVATELY OWNED CONVEYANCE (Check one) 
RAIL 

r~~ rusA rHIP 
AIR VEHICLE I SHIP RATE PER MILE: 12¢ 

A A [ZjMORE ADVANTAGEOUS TO GOVERNMENT 

· , ::·.~~! ;/:':'-~-.,{'~·.:: :~r.=.·:~ MILEAGE REIMBURSEMENT AND PER DIEM LIMITED TO CON-
AS DETERMINED•BY APPROPRIATE TRANSPORTATION D STRUCTIVE COST OF COMMON CARRIER TRANSPORTATION & 

LJ OFFICER (0versi!af_T\<flf'!1 :rly) ! RELATED PER DIEM AS DETERMINED IN jTR, TRAVEL TIME 

,; . \' ·'·· I LIMITED AS INDICATED IN jTR, 

13. lXJ PER diE;M AU!fHORI:!;Eo IN Acc6RDANCE WITH JTR, Vol 2 
0 OTHER RATE OF PER DI,EM (Specify) 

14. E\>TIMATED COST 15. ADVANCE 
AUTHORIZED 

PER DIEM !TRAVEL i . 
,· r:;ER 

., TOTAL 
.( ( ' (, ·, 

$ 87.50 $ 195.00 $ 282.50 $ 140.00 
16. REMARKS (Use this space for special requirements, leave, superior or 1st-class accommodations, excess baggage, registration fees, etc,) 

Authorized to drive POV to Indpls airport and return. 

Authorized to drive GSA comm/lease (compact) car from Philadelphia to destinations 
and return. Vehicle authorized for official travel only. DIRECTED TO PAY CASH FOR 
RENTAL OF CAR. 

/} Ayt / ~!'-..... A r() l\ 
17Jf{'~~-S .I ,9.-6iJ!;(L (Title and signature) 18. APP\V~~'tt~AL~{~ltr~ 
~- I 0 

1 £ 1 ~t.tUA/ 
DepJ. S. S. KALBERER, ACTING DIRECTOR, t~QEC RICHARD L. McGARVEY Dir. Adm. 

AUTHORIZATION 

APPROPRIATION OBJECT BUREAU SUB· AUTHORIZATION TRA,VEL ORDER 
.z AND CLASS CONTROL AUTH. ACCOUNTING . TYPE tTaugoJ NO. COST CODE 

00 SUBHEAD NUMBER ACTIVITY 
tJf= 17X4912.2463 000 77777 0 000164 2E rro...:o2977 000190110115 u~ 
~f-

u 

"' A. ;...· /'?, f.Y ~ .. . ' .: 
~ 

)ROE\A~O!LZING_tiJ\~ m 
signature) OR AUTHENTICATION 21. DATE ISSUED : 

3/19/75 
\.' .... 

. - "'\ ' 

Adm. Jept., RICHARD L. McGARVEY, Dir., By direction 

DO FORM 
1 jUN 67 1610 s/N0102- 016 7702 

OIIClH~L 

.. 

22. TRAVEL ORDER NUMBER 

NOQ16475T0-02977 
..(;{GPO: f972-709·tl0 

NAVY OVERPRINT · jAN 1971 

j 



f/ 

- :; r,_.? /~ ' 
< I 

3/19/75: TC, NAD Crane, Ind., arranged transportation from Indianapolis, Indiana 
to Plb.iladelphia, Pa. (and return), VIA: REG FARE Y/TW(PHL); S/AL(IND). 
1 jet-mixed cl incl coach/std air furnished, est. cost $120.73. 
Issued against T/R #T. -0994218. 4 .. 

•, ' \ \ \ '·l) ':/ ~ 
\ _' _',,', ' I. '!1' 

1 ••• 

~~~ ~~-oz:~~~~~;~A~~t:,z,-

If 
PD ADVANCE PER DIEM. 

.PD REGI.S~RAT~ON fEE 
~8E-cKtvrA1ttla~ 

j (; 
1-r·e ::' • 

DO::NAJ!; Q.RANE, INDIANJ\ 14752Z 

4.~~~fi!Jy,p.~<f£· -' D;~~--. z.n..:.:..e ) ~~ .' /~>\._./ ~ 

. B · ·5132 
:! 

t \[ 

'· 

:·, 

l ' ~ 

' ~ I 

\,' 

; lj 

V. L. GREEN 
Travel Clerk 

,··.· ,. 

. ·. 

,_; __ ,· 

·'(··· 

:'I 

';·, 



TRAVEL AUTHORIZATION REQUES1
1 

9ND-NADC 4650/l(Rev 7/74) 

dlc {( ~ ' . 
· 0 1-/-/o//· 5 
'/0 105::.22033 

FROM (Name of Traveler) TITLE AND GRADE SOCIAL SECURITY NO, 

I ert J. Marks II Electronics Engineer  
HOME ADDRESS (If rural, include directions, when G/V is requested to and from Air Tenninal) OFFICE PHONE 

' 854-1299 Apt. 162 
3111 Leonard Springs Road BLDG I CODE 

Bloomington, IN,47401 38 3048 
HOME PHONE 

33~-3892 
TO 

'VIA 
DATE 

OllA ( 1) 30 12) 304 (3) 3040 (4) 14 Mar 1975 
-

TRAVEL ORDERS ARE REQUESTED AS FOLLOWS 

HOUR AND DA TC. 
ACTIVITIES TO BE VISITED AND PERSONNEL TO CONTACT 

REPO.RT COMPLETE 

Microcon Corporation 
1115 Mearns Road 
Warminster, PA 18974 

AEL-EMTECH 
P. 0. Box 507 
Lansdale, PA 19446 

25 Mar 75 
1300 

27 Mar 75 
1200 

27 Mar 75 
1200 

27 Mar 75 
1730 

PURPOSE OF VISIT 

Attached 

DESIRED MODE OF TRANSPORTATION 

~ AIR D RAIL D BUS D POV 0 G/V TO AND FROM COMMERCIAL CARRIER D G/V ~ POV 

0 RENTALCARATTDYSTATION(Justificationifrequired) Previous experience dictates the necessity 
of a rental car for transportation to and from contractor facilities. 

YES NO 

WILL YOU PROVIDE POV TRANSPORTATION FOR OTHERS v ADVANCE OF FUNDS 0 YEsONo[RJMAX 
WILL YOU ACCOMPANY OTHERS IN POV X 
TAD CONNECTED LEAVE IS REQUESTED FOR EXCESS BAGGAGE (Government owned material) 

DAYS POUNDS DoNE WAY 0 ROUND TRIP 

CLEARANCE REQUIRED 
.. 

IF REQUIRED FORWARD TO (Activity and address) 

GJsECRET OcoNFIDENTIAL 0 NONE Send 6 month clearance to above addresses 
REMARKS (Continue on reverse· side if necessary) 

1. Contractor controlled travel. 
2. Traveler requests departure from Indianapolis on TWA Flight 266 on 25 Mar 75, 

and departure from Philadelphia on TWA Flight 961 on 28 Mar 75. 

SIGNATURE (Department Director) SIGNATURE (Traveler) 



' l. IHCROCOM 

NAVAIR contracts require contractor to demonstrate that Avionic equipment 
designed and manufactured by them are capable of meeting the requirements of 
the contract and/or equipment specification with a specified minimum 
reliability. Details of the reliability demonstration tests to be ,performed 
by the contractor are detailed in the reliability test procedures which were 
previously submitted by them and approved by Crane for use in conducting these 
tests. The followjng travel is in support of NAVAIR AIRTASK A533533l/l592/ 
50050000002. NAD Crane Code 3041 is assigned technical cognizance of 
production reliability acceptance test programs for Avionics System being 
procured by NAVAIRSYSCOM.• 

The purpose of this trip is to audit contractor•s test facility, witness 
initiation of reliability testing and resolve any descrepancies in conducting 
these tests. This Contract N00019-74-C-Ol06 is for the acquisition and testing 
of DKT-30 transmitting sets, Engineering Support Control Cll2.140. 

2.AEL-EMTECH 

NAVAIR Contract N00019-74-C-0135 is for the acquisition and testing of the 
AN/ARR-75 sonobuoy receiver. Engineering Support Control Cll2-158 assigned this 
activity responsibility for performing production reliability surveillance on 
this contract. 

The purpose of this trip is to further investigate in-house failure reports, 
discuss failures encountered and witness reliability testing currently in 
progress. 



' ' 

BALANCE FORWARD 

• 
~1$ 

GOLDEN CHARIOT MOTEL 

RESTAURANT-COCKTAIL LOUNGE-BANQUET ROOMS 
ROUTE 309, MONTGOMERYVILLE, PA. 

(215) 699-4417 
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Stub "l~o. 11-0056-19230 
ORlGINAl 

REQUEST AND AUTHOI<:.LATION FOR TDY TRAVEL OF DOD PEk;,ONNEI. f. DATE OF 
REQUEST 

(Reference: ]oint Travel Regulations) 
25 Feb 1975 Travel Authorized as Indicated in Items 2 through 21. 

REQUEST FOR OFFICIAL TRAVEL 
2. NAME (Last, First, Middle Initial) 3. POSITION TITLE AND GRADE OR RATING 

~·1ARKS, Rober·t J., II  Elect. Engr. 
4. OFFICIAL STATION 5. ORGANIZATIONAL ELEMENT 6. PHONE NO, 

NAD CNne, IN 
Bldo. 38 Code 3048 

t·Jeapons Qua 1 ity Engr. Center 
Plans & Programs Div. 1299 

7. TYPE OF ORDERS 8. SECURITY CLEARANCE 9. PURPOSE OF TOY 

1. NAVAIR Contract N00019-74-C-Ol35 for thE 
TOY Sinqle acquisition of AN/ARR-75 Sonobuoy Receiver 

~~-cl'"""o-'--a=-. 7A=-PP:::cR=-o,:-:x~N-==o'--. o=-F=-=o--=-A-:-:Y-=-s--=o-=F,------r.b-. -=P-=R-=-o-=c=-EE=D=---=o--:-; A~(D-:o-a--:t-,e):------1 Set ~~ork Unit Assignment Cl12. 158. 2. Re-
TDY (Including travel time) • • • 

view and discuss Reliability Qual1f1cat1on 

3 dciYS 
f f. ITINERARY 

From: NAD Crane, IN 
Ot' 

Apt. 162 
3111 Leonard 
Olbomi ngtbn; 

3 r1ar 1975 
D vARIATION AUTHOR( ZED 

Springs Rd? 
IN I' 4!7401 ({;, 

To: 

and Sampling Test Procedures. 

AEL-EMTECH, P.O. Box 507 
Lansdale, PA 19446 
Microcon Corporation, 1115 Mearns Road 
Warminster, PA 18974 
(and return) 

12. MODE OF TRANSPORTATION 

COMMERCIAL. GOVERNME':JT PRIVATEL.Y OWNED CONVEYANCE (Check one) 
RAIL 

l
AIRD !Bus .. ;J~H(P, AIR .. · v·E~,c~E • 'ISHIP···'·.· RATE .. PER MIL.E•l2c 

I A:.,. ,., · 1 •·· ·.i.e A', ::J / 1 . • :IX:]MoRE ADVANTAGEous To GovER~IMENT 
---L~~~~~~~--~~~~_w~~~~~--~ 

D 
AS DETERMINED BY APPROPRIATE TRANSPORTATION 
oFFICER (Overseas Travel only) 

13
' []g PER

1
DIEM 'AUTHJRIZED IN ~CCORDANCE WITH JTR. 

D oTHER RATE cw, 'l'E1~ DIE:tvf (s,_pe~'iJyJ ; ' ' ' · ' 

f 4. 

MILEAGE REIMBURSEMENT AND PER DIEM LIMITED TO CON· 

D STRUCTIVE COST OF COMMON CARRIER TRANSPORTATION & 
REL.ATED PER DIEM AS DETERMINED IN JTR, TRAVEL TIME 
LIMITED AS INDICATED IN JTR, 

Vol 2 

15. ADVANCE 
AUTHORIZED 

PER DIEM 1. ' : ITRAVE~' 'I JOT$HER TOTAL 

$ 62.50 ' 1.1 !$ 1.75.QQ, \·,,; $ 237.50 $95.00 
16. REMARI<S (Use this space for speCial requirements~ leave, s'!per,ior or 1st-class accommodations, excess baggage, registration fees,· etc.) 

', ~: :' \ ) ', ' ~ ; . 

Authorized to drive POV to Indpls airport and return. 

Authorized to drive GSA comm/lease (compact) car from Philadelphia to destinations 
and return. Vehicle authorized for official travel only. DIRECTED TO PAY CASH FOR 
RENTAL OF CAR. 

t7. ioT~z ·''""una signature> 

u~~ n-ftt1- IH l!JOFr. 

f 8. AP7'1, OFFf11~le~~~~:~~ 
~ ~ ~"'""~ d ""-..' . .::::::::;./d-- \ 

RICHARD L. McGARVEY, Dir., Adm. Dept. 
AUTHORIZATION 

APPROPRIATION OBJECT BUREAU 
. Z AND CLASS CONTROL 
~0 SUBHEAD NUMBER 

~ ~~~~--_-__,_,-!:-7' x=~--=-..4~ q-,;:.,:;? .... --=..2 4--......,fi-;3~~--_;~ ..... o--=._o--:_o-_~~--~-7.__..'--=._77~7-,:: 7~;-~"'------j;_,-~-;:;_-;::;_-++-_;_:;:::~_;:_:~--;;:~::_::-~;~=o-o;:o'-'-1~9~o-;;;-1~1-"'o~l:-::-l"--'~5'----~---f, 

SUB- AUTHORIZATION 
i-YPE 

TRAVEL ORDER 
AUTH . ACCOUNTING !Tanfio) NO. 

ACTIVITY I -, - 1 '( ~ 
,',·:I 

0 0001'64' 2E T0-02830 

COST CODE 

22. TRAVEL ORDER NUMBER 

JRDER~,91f1ZI~G · .. -~Fiyl j(Tit~~sygnature) OR AUTHENTICATION 

' I ' , , , 'II 1/VJ~_._.._..,~ 
l ': ' .• ~ '. . . . ~ ,..._. -'- l • \ 

21. DATE ISSUED 

2/26/i5 

RICHARD L. McGARVEY, Dir., Adm. Dept., By direction N0016475T0-02830 

DD FORM 
I JUN 67 

S/NOf02- 016 7702 1610 
ORIGINAL 

*GPO: 1972-708-520 
NAVY OVERPRINT- JAN 1971 
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2/26/:75: ?G, ~:AJ? crane,,, Ind., arranged transportation from +:ndianapolis, Indiana 
to ,Pliil.;tdelp~ia, Pal (and ,return), .VIA: REG FARE Y/TW(PHL); Y/TW(IND). 
1 jet coach cl air furnished, est. cost $120.73. Issued against 
T/R #T-0994213. /; 
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TOY/TAD PER DIEM TOY/TAD TRAVEL PCS TRAVEL 

BUREAU VOU 
NO. 

l'RAVEL ORDERS (Paragraph, S. 0. No., Issuing1fq. Date. Include amending orders.) 

I. 

IV. 

T/R 

APPROPRIATION 
SYMBOL AND SUBHEAD 

ITINERARY (See Reverse for Definition) 

PLACE 

(Base, Activity, City and 
State; City and Country, 

Etc.) 

OBJECT · BUR. CONT. 
CLASS NO./SUB 

ALLOT; NO. 

77711 

NUMBER 
MEALS.USED / 

\ 
'·._.J 

il. FOR DO USE ONLY 

1. COMPUTATIONS 

AMOUNT 
PAID 

HIWY 



CLAIMAN'i:''S STATEMENTS 

( ~. 

l :nave inCiuded herein all travel u.nd hansportaUon used on leave, delay en r11ute or travel to home or perma~ 
·nenf station lor personal reasons. If travel by POV was· authorized as more advantageous to the Government 
l, as owner or operator of the vehicle, was primarily responsible 

'' 

for payment of its operating expenses. I 
t l :have not lncluded travel, transportation and/9r 'I'DY for which I have received pay or credit from any other 

agency of the u. s ..• foreign government, or. the United .Nations, except as jolntly authorized by the secretaries 
·Concerned, 

I aclually performed the travel herein. Government g.uarters and Government mess were not utilized except 
•aslndlcated. 

PENALTY 
i . ' .. 

; 
The )lena1ty for willfully making :a falfle claim is: ),. maximum fine of $10,000 or max~mum 

imprisonment ~f 5 years, or both. (u. s:. Code, Title 18, section 287, formerly section 80.) 
' . l 

; 

' R~QUIRED ATTACHMENTS 
; 

·, 

' 
1. ·original andfor copies of travel orders and, amendments as Instructed, 
2. Traveler's 'copy of each trarisportatlon request (SF 1169Bi used. 
3. All receipt~ from transportation officer for unused transportation requests, carriers' tickets, and meal tickets. 
4. :Receipts from carriers If cost oflransportatlon Is claimed. 
5. Charge letters for t~ansportatlon requests received en route. 
6 . .Statements of nona:vailablllly (quait~rs, mess and directed mode .of transportation). 

•, ~ 

SYMBOLS 
I 

MEANS (Mode) OF TRAVEL REASONS FOR STOPS I 

FIRST LETTER SECOND LETT'ER It>. AWAITlNG TRNSP~ .......................... AT 16, MISSION COMPl..ETE .. ,;,,., ........ , ... ,IV. 
l. TRNSPN REQ,.,,.,,...,,,,.-, T 15. A~TO~--·~··••••··-·••""••~\A ll, CHANGE MODE OF TRNSPN """'""" CM 17, MECHANICAL DIFFICULTY ... > ...... ." .... Mfi., 
2. GOVT TRNSPNu .•••• , ..... n~ G 6. BUS ••••• •• : ••••••• ,, •• ~. •••• B 12. CREW ~EST .................................. CR 18. PICKUP CARGO (passengers)' .. , .......... PC I 
3. COML. TRNSPN._. ..... , ..... ~ ... c 7. PLANE ... ." .......... ; .. ,., P 13, DISCH CARGO(passenger,s) l'""'"!""·oc 19. REMAIN OVERNIGHT ...................... RON. 

(own expense) , a. RAIL ................. , ..... R 14. LEAVE'/DELAY EN ROUte!;; ......... : .... LV 20. TEMPORARY DUTY ....................... ,TD'"' 
4. PRIVATE VEHICLE;,"'';,,,. P 9. vessEt.~;~~--r ...... ~ ..... v I 5, MAINTENANCE (refuel) " ... """"" .... MA 21. WEATHER ADVERSE .......... : ............ I 

TYPE OF CHARGES 
.22. BACHELOI:fOFFICER'S QTS ... 

1 
.................. ,, ............................... BOQ 23. NON·GOV'T MEALS "''"''''""'""'""'""""'""''; .......... NGM 

24. NON-GOVERNMENT QTS .. "'"" ................... NGQ 

) 'DEFINITION (This definition pertains to military personnel only) ' 
·,I , , I 

.,,, ,. ,, :· I 
NON-GOVERNMENT QUARTERS AND MEALS 

i l 
Local 

J" 

'Meals and quarters furnished (with or without charge) incident to temporary duty by: (1) or Sta:te govern-
ments; (2) Forl!ign governments; (3) Other u. s. Government agencies, (4) u. s. Govern'ment contractors; or 
(5) Private organizatlons'such as the National Red. Cross during disa~~ers~, 

! 'I ' 
''{\) i ; ' . .. ', ';, 

REMARKS ,. 

I 

I 

' 
.; 

,j 
.'t: '' l I 

~ ·, . I 

' I l, \ 

I i 

' ' 
' 

VII. APPROVED FOR PAYMENT (When required by mdiuiduatserutce regulations) 

DATE I SIGNATURE OF AUTHORIZED APPROVING/CE~~IFYING OFFICER 

<lU,S, GOVERNMENT PRINTING OFFICE: 1973 -52!5 •,0(13 .. A-4024 



... 

REQUEST AND AUTHORIZATION FOR TDY TRAVEL Of DOD PERSONNEL 1. DATE OF 
REQUEST 

(Reference: ]oint Travel Regulations) 

Travel Authorized as Indicated in Items 2 21. 

NAME (Last, First, Middle Initial) 3. POSITION TITLE AND GRADE OR RATING 

Elect.. r .. 
5. ORGANIZATIONAL ELEMENT 6, PHONE NO, 

8. SECURITY CLEARANCE 

b, PROCEED 0/ A (Date) 

11. ITINERARY D VARIATION AUTHORIZED 

P.O. 537 
liOnS-dale" 1 

C.i)t"Pora t1on ~~ H 15 
PI\ 1:8974 

PRIVATELY OWNED CONVEYANCE (Check one) 
RAIL SHIP AIR SHIP RATE PER MILE: 

1---'--'.,l'------'-~---'------'------L--~.,._-.L.... __ --j [il MORE ADVANTAGE 0 US T 0 G 0 VERN MEN T 

I AS DETERMINED BY APPROPRIATE TRANSPORTATION 

D oFFICER (Overseas Travel only) 

f::::i PER DiEM AUTHORIZED IN ACCORDANCE WITH JTR. 

DoTHER RATE OF PER DIEM (Specify) 

14. ESTIMATED COST 

PER DIEM OTHER 

17. REQUESTING OFFICIAL (Title and signature) 

MILEAGE REIMBURSEMENT AND PER DIEM LIMITED TO CON-

D ~~~~~~~6~~~"c,~E0: A~0(;:J!!(~R~~:::6EI~ ~~~~~~~~~~T~~~E & 
LIMITED AS INDICATED IN JTR, 

15. ADVANCE 
AUTHORIZED 

C:4l' ~hi1ull~~:!lpM.~ t,o 4e~t:i:a<lti.Qt;.t>J 
~r~v~l only. TO 

18. APPROVJ NG OFFICIAL (Title and signature) 

2c .;RDER AUTHORIZING OFFICIAL (Title and signature) OR AUTHENTICATION 21. DATE ISSUED 

"'k GPO: 1972-708·520 
NAVY OVERPRINT- JAN 1971 DD SIN0102- 016 7702 



I 
( 

·mAvEL AJJ1'!10RilATIOr1 R 
9ND-NADC 4650/l(Rev. 7/74) 
FROM (NBtM! o{~T;aveler) 

d,U. I 
- - .I C.O, I 

- iU I i ·<> 
22033 

Robert J. Marks II 
[i:ITLE AND GRADE -

~lectronics En~ineer 
I 

~-~-==-~=,,·==~==-~'~Ts0t':IA"Lsic=c:~UI ;11~v'"NZ1. 

 

----+------------HOME ADDRESS([{ nual, include direclions, w/wn G/V is requestod to and from Air Te~mirwl) OFFICE PHONE 

Apt. 162 
3111 Leonard Springs Rd. 
Uloomington, IN 47401 

-~-------------·-·"'·---~---------------·-----------

/\CTIVITIES TO BE VISITED AI·W PERSONNEL TO CONTACT 

f\H -EIYiTEC11 
P, 0. 8o.l( S07 
La:1sda 1 e, P/l, 19446 

Microcon Corporation 
l "11 5 Road 

, P(\ 18974 

Attached 

-· 

·--------
HOUR AND UAT"'-

COMPLETE 

1300 3 Mar 75 1300 4 Mar 75 

1 000 !.i i1a y• n; 

-----------· ---------·--------

DESIRED MODE OF TRANSPORTATION 

(j-~=~~;~ [~j- r~:~~-~·T]::--o ~:--o~-T~o AND ~ow~:~CIAL cAFlRIE~· o~:-;~-GJ:~ 
[if" nct~~~~?'<·L~c'AR_A_-f·~o'Y-sTATION _uustific~tion it requir~d) ~revi OUS ex~eri et1ce-cJi eta test~-~~-·~------· 

necess1ty of d rental car for transportat1on to and from contractor fac1 !1t1es. 
----------------------·--~--~ 

WILL YOU PROVIDE POV TRANSPORTATION FOR OTHER$_+---+':).._-1 

WILL YOU ACCOMPANY OTHERS IN POV 
ADVANCE oF FUNDs 0 YEs 0 No~] MAX 

-------·~--------·-----------

TAD CONNECTED LEAVE IS REQUESTED FOR EXCESS BAGGAGE (Got'Dmment owned muterial) 

-------------·- DAYS ________ POUNDS DoNE WAY 0 ROUND TRIP 

CLEJ\R1\NCE: RCQUIRED IF REQUIRED F0(1WARD TO (Activity and address) 

IV~~~ 0 ======g~N=oNE .. I Sen-.d. 6 month clearances to above addresses L SECRET CONFIDENTIAL _.1__ 
.REfv1A RKS (Continue orJ rev6rse side if necessary) 

1. Contractor controlled travel 
2. Traveler requests departure from Indianapolis on TWA Flight 266 on 3 Mar 75 and 
departure frorn Philadelphia on Flight 539 (TVJI\) on 5 Mar 7(). 

========~----· '========~= 
SIGNATURE (DepMimertl Diwctor) 



I 

Under the authority of Av·ionics Pr·oduction Reliability Survei11ancf' AIWIASI< 
A533533l/1592/50050000002 NAD Crane (304) is assigned technical coqnizanc0 of 
production r·eliability acceptance te;t proqrarns for Avionics System br~in9 
procured b~ NAVAIRSYSCOM. 

' 

AEL-EMETCH - NAVAIR Contract N00019-74-C-0135 for the acquisition of AN/ARR-75 
SonoT)u6yRE~cei ver Set Vlork Un·i t Ass ·j gnment Cll2. 158 from J\EL Fmtech Corn. 
The reliability qualification test on this equipment has l·'e">ult:ed in a reject 
decision. The contractor is required conditions set forth in specifications· 
and the contract to prooose a plan of corrective action and demonstration of 
same. The purpose of this meeting is to investigate in-house failure reports, 
discuss the failures encountered and evaluate contractor's corrective actions 
to e 1 imina te these failures. 

MICROCON - Review and discuss with DCASR and the contractor the Reliability 
QuaiTfiCation and Sampling Test Procedures that vJill be used in conducting 
the t•elfability test. Any art~as of conflict will be dissolved during th·is 
meeting. 
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Stub No. 11:-0 'f1't2 

REQUEST AND AU),,..)RIZATION FOR TOY TRAVEL OF DOD PERSONNEL 1. DATE OF 
REQUEST 

(Reference: Joint Travel Regulations) 

Travel Authorized as Indicated in Items 2 through 21. 22 Nov 197L~ 
REQUEST FOR OFFICIAL TRAVEL 

2. NAME (Last, First, Middle Initial) 3. POSITION TITLE AND GRADE OR RATING 

l'1ARKS, ROBERI' J.  Elect. Engr>., GS~9 
4. OFFICIAL STATION 5, ORGANIZATIONAL ELEMENT 6. PHONE NO, 

NAD Crane, m \veapons QuaLity Engr. Center 
Bldg. 120' Code 304B Plans g Programs Di vn. 1370 

7. TYPE OF ORDERS 8. SECURITY CLEARANCE 9, PURPOSE OF TOY 

Training: Elements of Reliability & 
TDY Single l'1airrtenance Training Cou.rse. 

lOa. APPROX NO. OF DAYS OF b, PROCEED 0/ A (Date) 
TOY (Including travel time) 

21 days l Dec 1974 
11. ITINERARY D VARIATION AUTHORIZED 

From: NAD Crane, m To: AMEI'A 
or Eock Island, IL 

311 Leonard Springs Rd., Apt. 162 ( and retu.rn) 
Bloom.ington, TI\T 

12. ,j, i: i• 1. ;· ·.·' •/ .. i ., ' 
MODE OF TRANSPORTATION I 

' qOJv!f1Ef'l<;'IAI,. ') f: 
GOVERNMENT PRIVATELY OWNED CONVEYANCE (Check one) 

RAIL 
lAIR : .ru~ SHIP AIR . rEHI'CLE' • rHIP RATE PER MILE: 1?<' 

[X] MORE A DV ANT AG EOUS TO GOVERNMENT 

• / ' '' ' ' i . ' MILEAGE REIMBURSEMENT AND PER DIEM LIMITED TO CON· \S DETERMI.NED BY AriPROPRIATE 'r'R'A'NSPORTATION DSTRUCTIVE COST OF COMMON CARRIER TRANSPORTATIONS. 
>FFICER (Overseas Travel only) RELATED PER DIEM AS DETERMINED IN JTR, TRAVEL TIME 

LIMITED AS INDICATED IN JTR, 

13. IX] PER DIEM AUTHORIZED IN ACCORDANCE WITH JTR:Vol 2. 
D OTHER RATE OF PER DIEM (Specify) 

14. ESTIMATED COST 15. ADVANCE 
AUTHORIZED 

PER DIE"1 TRA,V E: 1,. 
IOT$HER 

TOTAL 

$ 493.75 ' f $•90 00 $ I)R'~ 71) $ 1)1)(} (}(} 

16. REMARKS (Use this space for special requirements, leave, superior or lst•class aaommodations, excess baggage, registration fees, etc.) 

Auth~r,izecl 
! , • I J,· :, : : .• : 

to' dri~e 'pov to' d~stination and return. 
. \ \ '), (,, i \ . 

POV not 
\ \\ ~\ "·;. . ' 

·authorized for daily transportat1on - se1roral motels in Rock Is. area 

furnish daily transportation to'AMETA and return. 

DD Fo/~01progy James E. Fultz, Hgr., Training Div., 11/25/74. 

{') (\ (\(/f) ft 
''· RE~~ d'''""'"ni 18. A~~VINtJ!~IC')/~~11~) - ~ -

ldm. 

' rv--v 
A. .. vJI- TNER., Direct , WQEC RICHARD L. HcGARVEY, Director, Dept. 

AUTHORIZATION 

APPROPRIATION OBJECT BUREAU SUB- AUTHORIZATION TRAVEL ORDER 
.z AND CLASS CONTROL AUTH. ACCOUNTING TYPE !Tango/ NO. COST CODE 

(')0 SUBHEAD NUMBER ACTIVITY 
tJi= 

l7X'I·912 .?l+f1:i lnnn 777_77 0 000164 T0-02146 000190110115 u«t 2E <(f-
u 

0' - 1\ A ttl 1\ 
• 20. ';>RDER_\~'flN~ ~tJ~ si:!ature) OR AUTHENTICATION 21. DATE ISSUED 

11/27/74 

R1CilARD L. HcGARVEt, Director, Adm.~t., By directio~ 

DD FORM 
1 JUN 67 1610 SINO I 02 - 016 7702 

22. TRAVEL ORDER NUMBER 

N0016475TO-Q2146 

1:f GPO: t97Z-709w110 

NAVY OVERPRINT· JAN 1971 
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' ' 'J ·) ') 

'j ~. 
,"··) 

DQ: NADq~ANE,· INDIANf\ ;.7~22 .· .. 
NIF NO. tf!!o I DTD -~/(~_?L7l 
PD ADVANCE-PER DI . : . ~ .. -. (J 

. PJfREGI~TpATION Fl;~E f iif':'T!Eclr..~N5Ei2"- JL, --·-· 

t ) 
' ' DO: NAD, CRANE, INDIANA 47522 

NIF NO--~~ DT'D __ 1~1 /7<5>..-

f 
/ ~l1.~ ~ _ . ,5·(J;CJ, /S'-

v· T. BECKMAN 

:1·'.) ... ,·' •.··' 
. ,· ; -

,)_1 

' / . 

'(' ,, 

-.' 
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TRAVEl VOUCHER 

_/,5'Y/TAD.PER DIEM PCS TRAVEL 

T '.~ RDERS (Paragraph,, S. 0. No., Issuing Hq. Date. Include amending orders.) 

I. ITINERARY (See Reverse for Definition) 

LOCAL 
STANDARD 

TIME 

ARR 

DEP 

ARR 

DEP 

ARR 

PLACE 

(Base, Activity, City and 
State; City and Country, 

Etc.) 

NUMBER 
MEALS USED 

DO. VOUCHER NO. 

SPEED
OMETER 

PAID BY 

II. FOR DO USE ONLY 

READING 1----------1 
OR 

MILEAGE 1, COMPUTATIONS 

BAS/COLA ADJ NOT 
r-~~-~-t------~--~~--~~~~~~~~~~~~~;_~~~~==~~~-t----~~~7T--~--~REQUIRED 

BAS/COLA RATE 

IV. TRANSPORTATION REQUESTS/MEAL TICKETS USED HIWY 

NUMBER FROM TO cc 

2, SUMMARY OF PAYMENT 

V. CHARGES· BOQ OR NON·GOVT MEALS AND QTS 
PER DIEM (Net 
Payable) 

VI. LEAVE STATEMENT MILEAGE OR TRANSPOR· 

FROM (Date) TO(Date) TYPE RATE TOTAL PAID I was authorized days TATION ALLOWANCES 
~----~~~~--~--~~--------+---------~-----------4 REIMBURSABLE 
1---------~-----+-------+----------t-----------i leave. ______ days were taken f-EX __ P_E_N_s_E_s ________ 

4 
______ -l 

Cu..,I.ECTION DATA: 

COMPUTED BY 

OBJECT 
CLASS 

BUR. CONT. 
NO./SUB 

ALLOT, NO. 

77777 

RECEIVED (Payee signature & date, or check no.) 



' ; 
CLAIMANT'S STATEMEN.T"S 

; ., 
'' 

H 

I have included herein all travt:.·'and transportation used on•'leave, ¥.lelay en·, J'ute or tra:vel to home or perma-

nent station for personal reasons. If travel by POV was authorized as more advantageous to the GovPmme~t, 

I, as owner or operator of the vehicle, was primarily responsible for payment of its operating expenses. 

,">', 

~ I have not included travel, transportation and/9r TDYfor which I have received pay or credit from any other 

agency of the u. s., foreign government, or the United Nations, except as jointly authorized by the secretaries 

concerned, 

I actually performed the travel herein. Government quarters and Government mess were not utilized except 

as indicated. 

PENALTY 
,. 

The penalty for willfully making, a false claim is: A maximum fine of $10,000 or maximum 

imprisonment of 5 years, or both. (U. S., Code; Title 18, section 287, formerly section 80.) 

REQUIRED·ATTACHMENTS 

J, Original a.ndfor copies of travel orders and amendments as Instructed. 
;;!. Traveler's copy of each transportation request (SF 1169B) used. 
3. All receipts frolll: transportation officer for unused transportation requests, carriers' tickets, and meal tickets. 
4. Receipts from carriers If cost of tran~portatlon Is claimed. 
5. Charge letters for transportation requests received en route. 
6. Statements of nonavailabtllty (quarters, mess and directed mode of transportation). 

SYMBOLS ; 

MEANS (Mode) OF TRAVEL REASONS FOR STOPS 

FIRST LETTER SECOND LETTER 10, AWAITING Tf!NSPN ..... , ..... ""'""""AT 16, MISSION C:::OMPLETE ........... .' .......... MMC 
1, TRNSPN REQ ................. T s. AUTO,..,,.,.,.,,.,;, ..... A 11. CHANGE MODE OF TRNSPN .. """""' CM 17, MECHANICAL DIFFICULTY •• .'.,,,,,,,,,,,r•--, 
2, GOVT TRNSPN .............. G 6. ~us ...... ~ ................ B 12, CREW REST ......... , .. , ............. ,., .... C:::R 18, PICKUP CARGO (passengers) .. , ........ 
3, COML TRNSPN ............... C 7. PLANE ................ , ... P 13. DISCH CARGO (passengers) .. "' .. '"""DC::: 19, REMAIN OVERNIGHT ...................... '\ol 

(own expense) a. RAIL., ................. , ... R 14. LEAVE/DELAY EN ROUTE,,., .. ,.,.;,.,,. LV 2.0, TEMPORARY DUTY ........................ TOY 
4, PRIVATE VEHICLE .... .,.,.,, P 9, VESSEL ............ , ...... V 15, MAINTENANCE (r~fuel) ""'"""''~'."" MA 21. WEATHER ADVERSE .......... · ............. WX 

TYPE OF CHARGES 
22. BACHELOR OFFICER'S QTS ............... , .... ,, .............................. BOQ 23. NON-GOV'T MEALS.; ........... : ................. ~ ................... NGM 

24. NON-GOVERNMENT QTS ............................ NGQ 

;DEFINITION (This definition pertains to military personnel only) 

NON-GOVERNMENT QUARTERS AND MEALS 
:.:· 

Meals and quarters furnished (with or without charge) incident to temporary duty by: ( 1) Local or State govern-

ments; (2) Foreign governments; (3) Other u. s. Government agencies, (4) u. s. Government contractors; or 

(5) Private organizations such as the National R_ed Cross during disa.sters. 
•'C .. , 

REMARKS. ' I \ 
-

.,, 
. ' 

' '1)1' ,,., 
'!{ I 

I 

' ,, 
'' 

.. 
I, 

I 

; \ 

' 
\ 

VII. APPROVED FOR PAYMENT (When required by indiuidualseruice regulations) 

DATE I SIGNATURE OF AUTHORIZED APPROVING/CERTIFYING OFFJCER 

·,"' I 

L 

l'lU.S, GOVERNMENT PRINTING OFFICE: 1!173 -525.·.083 A-4024 



Stub No. 11·-0326,- 1 fJl+2 

REQUEST AND AU),,..)RIZATION FOR TDY TRAVEL OF DOD PERSONNEL 1. DATE OF 
REQUEST 

(Reference: Joint Travel Regulations) 

Travel Authorized as Indicated in Items 2 through 21. 22 Nov 1974 
REQUEST FOR OFFICIAL TRAVEL 

2. NAME I Last, First, Middle Initial) 3. POSITION TITLE AND GRADE OR RATING 

l'1ARJ.<S, ROBERT J.  Elect. Engr'. , GS-9 
4. OFFICIAL STATION 5. ORGANIZATIONAL ELEMENT 6, PHONE NO, 

NAD Crane, m VJeapons Quality Engr. Center 
Bldg. 120' Code 304B Plans g Programs Di vn. 1370 

7. TYPE OF ORDERS 8. SECURITY CLEARANCE 9. PURPOSE OF TOY 

Training: Elerrents of Reliabili·ty f~ 
TDY Single t1airrtenance Training Course . 

lOa, APPROX NO. OF DAYS OF b, PROCEED 0/ A (Date) 
TOY (Including travel time) 

21 days 1 Dec 1974 
11, ITINERARY D VARIATION AUTHORIZED 

From: NAD Crane, m To: AMErA 
or Rock Island, IL 

311 Leon ani Springs Rd., Apt. 162 (and return) 
Bloomington , ll'-J 

12. L I'; ! .:/ ·. 
,l' •' i I \f / l ; MODE OF TRANSPORTATION 

' qOI\11\jEf'<'fiAic i! \ GOVERNMENT PRIVATELY OWNED CONVEYANCE (Check one) 
RAIL 

lAIR rus ISHIP AIR ·IVEHI'CLE' ·~sHIP RATE PER MILE: ~2c 
[X] MoRE ADVANTAGEOUS TO GOVERNMENT 

\S DETERMINED BY APPROPRIATE 'r'f<'A'NSPORTATION MILEAGE REIMBURSEMENT AND PER DIEM LIMITED TO CON· D STRUCTIVE COST OF COMMON CARRIER TRANSPORTATION & 
>FFICER (Overseas Travel only) RELATED PER DIEM AS DETERMINED IN JTR, TRAVEL TIME 

LIMITED AS INDICATED IN JTR, 

13. IX] PER DIEM AUTHORIZED IN ACCORDANCE WITH JTR:Vol 2. 
D OTHER RATE OF PER DIEM (Specify) 

14. ESTIMATED COST 15. ADVANCE 
AUTHORIZED 

PER DIE!vj ! i ,'' .ITR)>..Vf':L IOT;ER 
TOTAL 

$ 493.75 
'{ 

i i$;90.00. $ '\A':\ 7'\ $ <;<;n nn 
16. REMARKS (Use this space for special requirements, leave, superior or lst•class acGommodations, excess baggage, registration fees, etc,) 

Auth6r'ized 

' i ~ 
!') 

to' driVe ':Pov to destination and return. 

\ \ '/< ~, '; \ ' I\' ' \ • 
POV not authorized for daily transportation - selTeral motels in Rock Is. area 

furnish daily transportation to'AMETA and return. 

DD Fo/J{ff7gy James E. Fultz, Hgr., Training Div., 11/25/74. 

(} (\ (}(/f) f\ 
"· ""~~''''""'""' 18. A~"t.VINtj;r:,tlc')l~~n~} 

'ff,( ~ - ~ -.~ . . ,_ 
A. J • vJI- TNER, Direct , WQE.C RICHARD L. HcGARVEY, Director, ~dm. Dept. 

AUTHORIZATION 

APPROPRIATION OBJECT BUREAU SUB- AUTHORIZATION TRAVEL ORDER 
.z AND CLASS CONTROL AUTH. ACCOUNTING TYPE tTangoJ NO. COST CODE 

(')0 SUBHEAD NUMBER ACTIVITY 
~--ul-

17XLi·91? . ?Lt.G:i lnnn 77777 0 000164 T0-02146 000190110115 u"' 2E <{I-
u 

a> - 1\ /"\ II/I 1\ 
20 ~RDER_\Z.:~~t~ 0~~ s±_ature) 

OR AUTHENTICATION 21. DATE ISSUED 

RiCHARD L. HcGARVEY, Director, Adm, D 

DD FORM 
1 JUN 67 1610 S/NOI02- 016 7702 

t. ' By directio!). 

11/27/74 

22. TRAVEL ORDER NUMBER 

N0016475TO-Q2146 

"(:.{GPO: 1972-709·\10 
NAVY OVERPRINT- JAN 1971 

/ 
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DO: NADCRANE; INDIAN~ ~·7~22 .. · .. · 
NIF NO. I DTD II~;< 7/7;£ 
PD ADVANCE PER Dl 

-=-=;~- .. ·:-·:·--.() 
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DO: NAD, CRANE, INDIANA 47522 
NIF NO __ §_J~ DTD __ 1~1 /7,5.--

t 
.. / M~~ !t:~_,vLL s· J;CJ, ~s·~ 

e-r· T. BECKMAN 5132 
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Issued By SOLO SUBJECT TO CONDITIONS OF CONTRACT ON PASSENGER·s COUPON 

1\ Ha t 1,,H::'.~1r 
y invOl~es ~ci'n ~,ultirTIOt'e teSt' 
f departure, the Warsaw Co. .ion 

and in most cases limits the 
of loss of_ or 

PASSENGER TICKET 
TW AND BAGGAGE CHECK 

PASSENGER'S COUPON 

5853003408 0 n 
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BALANCE FORWARD 

GOLDEN CHARIOT MOTEL 

RESTAURANT-COCKTAIL LOUNGE--BANQUET ROOMS 
ROUTE 309, MONTGOMERYVILLE, PA. 

(215) 699-4417 
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DEPARVMENT OF THE NAVY 
NAVAL AMMUNITION DEPOT 

CRANE, INDIANA 47522 IN REPLY REFER TO: 

MEMORANDUM 

From: 3041 (R. J. Marks) 
To: 3041 (G. Allen) 

Subj: Trip Report for the period of 2 Jun 1975 to 6 Jun 1975 

Encl: (1) Verdin location and installation schedule 

1. Activities Visited and persons contacted: 

3041-RJM:sh 
12340/2 
11 Jun 1975 

a. Naval Electronics Laboratory Center (NELC), San Diego, CA 

b. Roger Dishong 
Herb Greenstein 
George Pillion 
Al Villerreal 
G. Hudnall 
J. Richter 

2. Purpose of visit: 

Project Engineer 
Reliability Engineer 
Reliability Engineer 
Installations 
Verdin Shore Installation 
Program Manager 

a. Review documents on the Verdin system for familiarization with 
operation and determination of past system effectiveness measures. 

b. Determine location of Verdin equipment in the fleet including 
installation schedules. 

c. Determine the extent of involvement of NELC in the Verdin effort 
and NELC's overall temperment in possible future consultation and support. 

3. Discussion: 

a. Verdin related documents which were reviewed during the NELC visit 
along with ~elevant content are: 

{1) Preliminary Operational Instructions for Recehing Set DigHal 
_:yata (.U) AN/WRR7, NAVELEX 0976-462-3031. 

(2) Special Operational Instructions for Transmitting Set AN/ 
ART50, NAVELEX 0967-462-5010, NAVAIR 16-30 ART 50-2. 

{3) NELC Contract Specification VLF/LF Radio Receiving Set 
Digital Data {U) ELEX Rl19B {24 Sep 1973) AN/WRR-7. 

(a) Specified MTBF :· 90 = 1000 hrs. 



(b) Reliability via MIL-STD-785. 

3041-RJM:sh 
12340/2 

(c) Reliability prediction required via MIL-HNBK-217 at 65° 
at Class IV environment. 

MIL-STD-471. 

(d) Maintainability program required via MIL-STD-470. 

(e) Maintainability prediction required via MIL-HNBK-472. 

(f) Reliability qualification: test plan V, level A of MIL-STD-781 

(g) Maintainability demonstration required: method III of 

(h) Operating life = 10 years. 

(i) Operational stability: must operate continuously for a 
period of 24 hours without adjustment. 

(4) Naval Air Systems Command: Specification for Radio Group 
AN/ARA-(#)(U) AS-l238B (AV) (24 Sep 1973). 

(a) " ••• (a) VLF/LF digital data communication system 
consisting of the transmitting set, digital data AN/ART-50 and a radio 
receiving set AN/ ARR# • • • " for aircraft. 

(b) Operating life • 50,000 hours. 

(c) Specified MTBF including BIT electronics = 750 hours. 

(d) BIT via AR 10. 

(e) All equipment screening required via test plan II (reject 
line) test level E (cycle limits of ·10° to 500C) of MIL-STD•781. 

(f) Operational stability: must operate continuous-ly for 
1500 hours without adjustment. 

{5) NELC: Contract Specification Fixed Plant Digital Data Transmitting 
Set AN/URT 30 (U) ELEX-T84B {24 Sep 1973). 

2 



472. 

(a) Maintainability program from MIL-STD-470. 

3041-RJM:sh 
12340/2 

(b) Maintainability prediction from procedure II of Mll-HDBK 

(c) Total operating life = 10 years. 

(d) Operational sta&ility: Must operate 24 hours continuously 
without adjustment. 

(e) Specified MTBF: 90 = 1000 hours. 

(f) Reliability prediction required via MIL-HDBK 217. 

(g) Reliability Qualification via test level A, test plan V 
of Mll-STD-781. 

(h) Reliability Sampling via test level A, test plan V of 
MIL-STD-781. 

(t) Operational stability: Must operate continuously for 24 
hours without control adjustment. 

(6) Collins Radio Group: Verdin Field Failure (1 May 1975) 

(a) This report, issued first in April 1975 and generated 
monthly, lists all Verdin equipment returned to Collins for repair. 

action. 
(b) Also listed are failure trends and suggested corrective 

(7) Collins Radio Group: Verdin first article tests and documents 

(a) Introduction and Summary 

(b) Environmental Test Report AN/WRR-7 Vols I and II. 

(c) Environmental Test Report AN/ART-50 Vols I and II 

(d) Performance Test Report AN/VRC-62 Vols I, II, III, and IV. 

(e) Tempest Test Report AN/WRR-7 

(f) Tempest Test Report AN/ART-50 

All first article testing has been completed successfully. 

(8) NELC: Shore Installation Planning Guide 

(a) This document contains the best overview of Verdin yet 
encountered by this activity. 

3 



3041-RJM:sh 
12340/2 

b. The Verdin system consists of a shore transmitter, an aircraft 
relay, and a ship receiver. For the most part, Verdin has been installed 
on all the SSBN' (ballistic) submarines. Installation on shore and in 
Tacamo aircraft is scheduled for initiation in June of this year. A 
more detailed schedule is included in enclosure (1). 

c. The reception of this activity by NELC by those involved directly 
with Verdin was for the most part formal. The reliability group at 
NELC, which was initially assigned TSA responsibility in the FRAP effort 
prior to travel restrictions,was most helpful to this activity during 
visitation. Ideas and thoughts concerning implementation of FRAP were 
shared freely and are discussed in section 4. 

(1) NELC is extensively involved in the Verdin effort including 
participation in theifollowing: 

(a) Awarding and performance surveillance on the Trident radio 
room contract. At the time of visit the awarding of the contract to either 
ITT or RCA (to which the Collins Radio Group is subcontracted) was being 
detennined. 

{b) Verdin shore installation. 

(c) Logistic support 

{d) Design and production of Verdin software (Collins was 
unable to successfully fulfill this contractual area). 

(e) Verdin first article test surveillance. 

(f) NELC was also extensively involved in the early development 
of Verdin. 

(2) NELC was initially assigned TSA responsibilities in the FRAP 
effort. Lack of _tu_v_e Lhowav_e_r_, __ profli bi teet their pa rti-c-i_pat:i-on. Th-1-s 
activity was informed that travel was again allowed at NELC almost--immediately 
after cancellation of their TSA status, is still allowed,and is not expected 
to be restricted in the future. 

4. Recommendations: 

a. During the visitation, FRAP philosophy and ideas were discussed by 
Herb Greenstein and this activity. Mr. Greenstein has been involved in 
the area of reliability since its birth over ~~enty years ago and seems to 
mix well the statistical and physics aspects of reliability in his 

4 
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3041-RJM:sh 
12340/2 

engineering philosophy. He said he would have been involved extensively 
in the FRAP effort had NELC retained its TSA status. 

b. Upon being told that FR~P might be collecting its own data from the 
fleet, Mr. Greenstein replied that this would largely be a duplication of 
effort with some of the many already existing governmental data collection effort. 
When told that the MDCS system had been determined inadqquate as is for 
FRAP, he stated that most people, being only exposed to the MDCS data 
itself, did not appreciate the total capability of the MDCS data when 
coupled with the other available information. He suggested contacting 
Mr. J. Bell at Naval Ship Engineering Center at Norfolk for further 
information concerning MDCS capabilities. 

c. 11r. Greenstein also offered other advice on execution of FRAP. 
Do not be overly concerned with exact data such as operating time per month 
or down times. Estimates suffice. look, rather, for failure trends 
and other problems. The purpose of FRA~ he stated, is finding new system 
~roblems in the fleet in a timely manner, determining the physics of the 
'failure or problem mode, and recommending timely corrective action. The 
purpose is not to measure exact MTBF's and generate lengthy reports. 

R. J. MARKS II 

5 
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VERDIN INSTALLATION SCHEDULES 

Milestone Charts (U) 

SHIPALT Briefs (U) 

Shore Statron (U) 

WRR-7 Installation (C) 

11VttN::10l:JNO:·) 

(this pa~e unclassified) 

( 
(enclosure 1) 

1-2 

3-7 

8 

9-12 



0 

VERDIN 
SHORE SITES 

.. AU3 SEP 

COMMSTA 

lCD CUTLER 0 0 
@ANNAPOLIS 0 
Q) HOLT 0 
@ LUA~lJALEI 0 
@JIM CREEK !::. 
@THURSO !::. 
hJYOKOSl:!<A 
[\lllYOSAMI !::. 
@GREECE l::. 

BCA 

COMSUBPAC 
COMSUBLANT 0 
COMSUBGRU 7 

COMSUBGRU 8 0 

LEGEND 

0 BROADCAST EQUIP AVAILABILITY 

INSTL PERIOD 
• .. - -sYSTEM CHECKOUT 

0 
COMMSTA/BCA VERDIN INSTALLATIONS 

FISCAL YEAR 76 

OCT NOV DEC JAN FEB MAR APR 

--· --· k) -1--
~ 

K> ---0 ,...,_ .. 
0 
0 
0 
0 

0 
__ .., ... ,. D ... --· --· -~-

K> --· .. , ~--
-

fl. 2 CHANNEL 
0 4CHANNEL 

MAY JUN 

--· ,._ ... 

....... --· ........ --· 
""'"----· --- ...... 

:---

25 APRIL 1975 

T----

.... ~ v 

EQUIPMENT 

WRR-7 SBP SPLIT SSIXS 

2 2 NO 

2 2 NO 

2 2 YES 
2HON 2HON YES 

2SFR 2SFR YES 
. 

2 2 NO 

2 0 
}YES 

0 0 

21TL 0 NO 

(1) I 
(1) "I 
0 I 
n I 

NOTE 

COMSUBLANT,COMSUBPAC 
AND USCOMEASTLANT 
EACH GET 1 WRR-7 AND 1 
FTS IN FFB 76 FOR NON 
VERDIN BROADCAST 

- ! 

NTC 
YES 

Ut(Cl~SS\f\tU 
~ 
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FOR OFFICIAl USE ONlY 
PROJECT: VERDIN FY 74-PRIOR FY75 FY 76 7T FY77 fY78 FY79 FYSO 

FUNDING: OPN-2 {ROT& E) 25.027 {15.642) 8.200 8.900 1.600 12.1/12.0 1.3/6.9 .9/6.3 0.0/4.9 
(MilliONS) . O&MN 2.460 1.934 2.600 .608 3.0/ 3.9 3.6/ 3.6 2.8/3.6 2.4/3.5 

SCN 5.157 .437 .266 - -1 .80 -/1.1 _, .68 -1 .47 

"A. PRODUCTION/INSTALLATION ACC~F RST ARTIClE 

..., - (- DLVR 7 
1 APPROVE D 

1. FIRST BUY (1507) ---- AlB RCVR 
,..... - INSTL 7/75 

2. SECOND BUY (0152) 9169 
1 UNQU l AIB{CVR Ll DLVR 

a. FIRST YEAR (FY 74) - ..-/ ' 
FUND W l 

_, 
f'J ·~~Tl / 
I/ Dl ' b. SECOND YEAR (FY 75) YR BUY - ..L I' IN:iTL ~ DL IJR ' ARR 77 l TR CONTRACT - IN: ,ll / 

3. THIRD BUY (FY 76) 

~-·: ~R-7 a. FIRST YEAR 
...., / 

-I ' ~sit /0 
b. 2ND INCREMENT (1T) 2ND YR BUY ~ 
c. 3RD INCREMENT (77) 

b '-lr /DLVR ' '-INSTl / 

4. PLANNED CBFS 
Dl SIGN 

PROCUREMENT . - .!' VIEW 
DLVR_ a. CURRENT BUY (FY 73 & APP~ .... -) -- INSTL FY 74) 

FA TEST DLVR ~ 
b. FY 76 (2ND BUY) REPORT -- . 

INSTL 7 

c. FY 77 5/23 / DLVR -7 . ...., 
INSTL 

5. AN/UYK-20 - -()---<) .... 
PH Ill . 

i 

B. INITIAl DEPLOY COMPl PH I OCA PH II p..-PH II 0 PH II SSBN 

~ 
TACAMO 

C. R-1590 MOD 
PH I 

. 
STATUS · FUNDING SYMBQI.S 
1. FUNDS . @ KG 38 28V DC POWER SUPPLY; PROVISIONING/SYSTIEMS STOCK FY 74 PRIOR- PROC SUM 0 CONTRACT 
2. SCHEDULE @ KG 3Bs;SHIP/SHORE INSTl;lRD BUY. FY 75/76- SPENDING PLAN 0 DLVRY/lNSTALl FY7T- FYD? 3. TECHNICAl @ FTS RELIABILITY -

FY 77__.,.FYDPlPOM 77 Q CRITICAL EVENT 
4. SUPPORT @ SUPPLY S~PPORT DATE OF REPORT: 25 APRil 197~ -Uti c l s s I f i £1fR OFFICIAL USE ONLy 

1-v 
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UNCLASSIFIE
1

U 
DEPARTMENT OF THE NAVY 

NAVAL SHIP SYST£1H COMMAND 
_IIIAs.HINCTON, 0. C. 70360 

SECTION I· IDENTITY 

CIP • 
OPNAV 
ltlST 

4720.x x 

m MI~SION 
AELIABILI TY 

CIP DATE 

DMAINTENANCE .. ~~~~~~ lo •ITii'-, SAFETY 

U ORDAL T U MIPAL T 0 FIELD CHANGE 
SIGNATURE 

~OPf OWG1t BY DATE 

PUI:PO~I: 

·-·- -- Pr~vide flexibility ~nd increased capability needed for 
co~~unication on the VLF/LF bands. 

~eferences: 
Se-e f:tge 3 

tl£ S(AIPTION PHYSIC AI. BOVNOAAIE S I o .. uo~o the SHIPAL T a"d ••• oltt.e 1hop •"d 
. 'OmJtO""'IIftt enwolw•d Ref., to IC'Op•nt doru"'•"'' •• nee ••••r·) 

. '!'HIS DOCUJ.1E11T IS SUBJECT TO SPECIAL EXPORT CONTROLS AND 
EACH 'j:'AA:lSlHTTAL TO FOREIGN GOVERNHENTS OR FOREIGN 
NATICNALS MAY a:: MADE ONLY WITH THE PRIOR APPROVAL OF THE 
CuHHANDER, NAVAL SHIP SYSTEM3 COMMAND, WASH lliGTON, D. C. 

.• 20360 •. 

1. This alteration has been developed to define the 
LF~·~ portion of the radio communications system 
installation required to support assigned missions 
of the CVA/CV'J ship types. Other closely associated 
radio communj cations !:l::stems functional capabilities 
~re defined in ~he following Ship Alterations: 

APPLICABlE SHIP5 
t----··-·---

HANCOCK. CVA 19 
ORISKANY .34 
lHDWAY 1.1 
F D ROOSEVELT '42 
CORAL SEA 43 
FORHESTIJ... 59 
SARATOGA 60 
RANGER 61 
.lliDEPENDENCE 62 
K ITT'l HAWK 63 
CONSTELLATION ti. 
AMERICA 66 
J F KENNEDY 67 

ENTERPRISE CVAN65 

lllTREPID cvs 11 
TICONDEROGA 14 

SnlGLE SIDE!l.AN!> Cm1MUlliCATIOUS - CVA-4355 /CVS- 801 CVAN-4356 
UHF ·cOHMUNI CA TICt,S-CVA- 43 57/CVS- 802/CV A.'l-43 58 
VHF COMMUNICI.TION::: .. CVA-4361 /CVS- 804/CVAN-4.362 

· THIS IJ.T.ffiATIO~J HAS B.:.£~ E~IT.::':RED IN HE CS'.P.:oo NOT RE$8. IT 

,SHIP Al TEIUTION RECORD 
PAGE I 

H-1 ···-----. -----ONCLASSI FlED 

liTl t 
CA HC.ORY 

K226~ 
KlJ94 
K 1173 
Kl296 

' K 1269 
K 944 
K 655 
K 925 
K 7.21 
K 612 
K 5.5) 
K Y:l 
i: L.n't 

K ~In 

K 14::5 
Kl475 
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C. 
\ i I 

DEPARTMENT OF THE"NAVY 
NAVAL S~IIP SYSTEMS COMMAND 

w.ASHINOTON, D. C. 2036.0 

\ \ SECTION I • IDENTITY 

TYPE,OF AL TE~~ON: 0 'TECH ill MIL 

SIG. NO. 

PRIORITY: · 

0 ~HI!> 0 PERSONNEL 
SAFETY f.AFETY 

~50CIAHO Ylf!lJ6 "' 

U ORDAli 1~ MIPALT 
SCOPE DWG*' 'BY 

N/A 

· S~IPAL T BRIEF 

CIP • 
OPNAV 
INST 

CA T./FUNC 4720.XX 

0 MISSION 
RELIABILITY 

0 FIELD <:;HANGE 

N/A 

CIP DATE 

(]MAINTENANCE 

'

DATE 

N/A 
Pl,IRPOSE Provide VLF;LF;~W Radio Reciver Capability 

.. . 

DESCRIPTIOHIPHY SICAL BOUNDARIES (O .. ~ibe the SHIPAL T ond area of the ship ond 
comportment involved. Refw to acoping documents os neceaaory,) 

lilstall ln appropri~:~.te spacf.ls the equipmen_t listed 
in Section." II Paragraph I to achieve Radio Rf:lceh·"ing 
capabill ti~s in the VIP /LF jMF frequencies. Install 
add.i tional air conoi iioning and veu t.ila tion as necessar~. 

•. 

( .. 
l-1 

'. 

-~ 

EIC NO. 

APPROVAL 

SIGNATURE j/f?t4.-..f. f - . .,_ 
· GUSTJl. v 1< "s, . .unso:r ~ 

TITLE CAPT USN DATE (Mo, t 

ll.A!·l SlHPQ ~.',n~:'T' ~.tt~P 8/7/f::.J 

APPLICACLE SHIPS 
T(TLf 

CArt;G( J---------+-·--
CLG 3 

4 
5 
6 

GALVESTON 
LITTLE ROCK 
OKLAHOHA CITY 
PROVIDENCE 
SPRltJGFIELD 
TOPEKA 

., .· .. 
7 
8 

K 

SHIP ALTERATION RECORD HAV!iiiPSo4UN CLASSI FIE Dri1PS99) l'l'!t\ 
'PAGE 1 if 

. mr. "lan 
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TYPE OF AL TER~ON: 

0· TECI'J • ~ MIL 

( 

UNCLASSIFIEU 
DEPARTMENT Of THE NAVY 

NAVAL SHIP SYSTEMS COMMAND 
\ftASHINGTON, D. C. 20360 

SECTION I • IDENTITY 

CIP • 
OPNAV 
INST 

CAT./FUNC 4720.XX CIP DATE 

9 
PRIORITY: 0 SHIP D PERSONNEL GJ MISSION OMAINTENANCE 

EIC NO. 

0 

APPROVAL 
~~-t~~Ho WIT~ SAFETY RELIABILITY 

LJ ORDALT LJ MIPAL T 0 FIELD CHM~GE 
SIGNATURE 

/s/ P. R. Sacilotto 
scoPE owG# j av 
044lr065-015 NAVSHIPYD CHASN 

'

DATE 

11-5-72 
TITLE DEP. LOG. MGR.,DATE (Mo, Da, Y 

SHIPS 425 7-19-72 
· PURPOSE -

To install an on-line multichannel VLF/LF communications 
system (Type "Q"). 

This alteration developed from Provisional Alteration Al491 

This alteration should be accomplished concurrently 
with SHIPALT SSN-1363, or subsequent there-to. 

DESCRIPTION/PHYSICAL BOUHDARIES(Describe the SHIPAL Tend areo of the ship ond 
com'portment involved. Refet to scaping doc:umenh as necessary,) 

EACH TRANSMITTAL OF THIS DOCIJl.lENT OUTS IDE THE 
AGENCIES OF THE U.S. GOVERNMENT MUST HAVE PRIOR 
APPROVAL OF THE C0Ml-1ANDER, NAVAL SHIP SYSTEMS COM
MAND, WASHINGTON, D.C. 20360 

1. The following items are to be installed in the Radio 
Room under this ShipAlt: 

a. R-1738/URR Receiver (replaces AN/BRR-3 receiver) 

b. 0-1612/URC Frequency and Time Standard (replaces 
AN/URQ-9 or AN/URQ-10) 
CONT'D ON PAGE l A 

THIS ALT~RATION HAS BEEN ENTERED IN THE CSMP---00 NOT 
RESUBMIT CODE C K-5 

SHIP .ALTERATION RECORD NAVSHIPSo4720/o4(REV. 1·69) (Farmeofy NAVSHIPS99) 

UNCLASSIFIED 

TITLE 
APPLICABLE SHIPS CATEGORY 

SSN 594 K 
SSN 595 K 
SSN 596 K 
SSN 603 K 
SSN 604 K 
SSN 605 K 
SSN 606 I') K 
SSN 607 l< 
SSN 612 K 
SSN 613 K 
SSN 614 K 
SSN 615 K 
SSN 621 K 

PAGE 1 
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' I 

UNCLASSifiEL 
DEPARTMENT Of THE NAVY 

NAVAL SHIP SYSTEMS COMMAND 

(__ 
\1/ASHIHGTON, D. C. 20360 

--~================================== 

c 

SECTION I • IDENTIT'f 

S~IPAL T BRIEF 

TYP~ OF AL TER~OH: o· TECH • 1.x.J MIL 

SIG. NO. 

PRIORITY: 

CIP • 
OPNAV 
INST 

4720.XX 

D SHIP 0 PERSONNEL ~ MISSION 
~~~llHo WIT~ SAFETY RELIABILITY 

U ORDAL T U MIPAL T 0 FIELD CHANGE 
SCOPE DWG1f I BY 

See Ref 16 l CHASN N.S.Y. 

CIP DATE 

01,\AINTENANCE 

'

DATE 

1/13/72 

APPROVAL 
SIGNATURE 

IDATE (Mo, Do,' 

10/13/72 
TITLE DEP LOG. MGR. 

SHIPS 425 
PURPOSE 

APPLICMLE SHIPS TITLE 
CATEGOR) 

To install Verdin Receiver System (AN/WRR-7) 

This ShipAlt developed from Provisional ShipA1t A1491. 

DESCRIPTION/PHYSICAL BOUNDARIES (De seribe the SHIPAL T and area oft he ship ond 
c~portment involved. Refer to sc:oping documents os necessary.) 

EACH TRANSMITTAL OF THIS DOCUMENT OUTSIDE THE 
AGENCIES OF THE U.S, GOVERNMENT HUST HAVE PRIOR APPROVAL 
OF THE COMMANDER, NA\I'AL SHIP SYSTEMS COMMAND, .WASHINGTON, 
n.c, 20360 

1. The VERDIN (AN/WRR-7) Receiver System is to be install 
ed in the Radio Room on applicable submarines, VERDIN 
equipment consists of one R-1738/URR VLF/LF Receiver; one 
Orl612/URC Frequency and Time Standard; one CP-1071/WR 
Processor and one ~ID-855/WRR-7 Demodulator-Power Supply 
in a CY-7113/WR Enclosure; two TSEC/KG-38 Key Generators; 
one 310275 Teletypewriter Po~er Supply; and one RA-8 
Relay Panel with four R-91 Relays. (CONT'D ON PAGE lA) 

';l'HIS ALTERATION HAS BEEN ENTERED IN '£HE CSMP---DO NOT 
RESUBMIT COD~ C K-9 

SHIP ALTERATION RECORD NAVSHIPS4720/4(REV. 1·69) (Formerly NAVSHIPS99) 

UNCLASSIFIED 

SSN 571 
SSN 575 
SSN 578 

.SSN 579 
SSN 583 
SSN 584 
SSN 585 
SSN 587 
SSN 588 
SSN 590 
SSN 591 
SSN 592 
SSN 597 

K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 

, K 

PAGE 1 
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T:vPE OF AL TER~ON: 
[] TEC~ I 1.!.1 Mil. 

SIG. NO. 

I 

UmGlASS~FIED 
DEPARTMENT CF THE NAVY 

NAVAL SHIP SYSTEMS COMMAND 
WASIIINGTOII, D. C. 20360 

SECTI'ON I · IDENTITY 

SHIPAL T 13l~IEF 

CIP · 
OPNAV 
INST 

CAT.IFUNC 4720.XX CIP DATE 

PRIORITY: 
0 SHIP 0 PERSONNEL 0 MISSIOt~ 
~~~iHo WIT\i-r SAFETY RELIABILITY DMAINTENANCE 

L.J OROALT LJ MIPAL T 0 FIELD CHANGE 
$¢OPE DWG...,. I I BY 

NSY CHASN 

'

DATE I 

4/17/72 
PURPOSE 

To install VERDIN System (AN/w~-7) 

EIC NO. 

APPROVAL 
SIGNATURE . 

/s/ P. R. SAGILOTTO 
TITLE DEP. LOG, MGR.IDATE (Mo 1 oa, Yr: 

SHIPS 425 10/12/72 
TITLE 

"PPLICABLE SHIPS CATEGORY 

SSN 637 K 
This alteration d~veloped from Provisonal Alteration Al491. SSN 638 K 

I .. 

DESCRIPTION/PHYSICAL BOUNDARIES (Ducribe th<: Slit PAL T and area of the ahip and 
~otnportment involved, Refer to scopin9 docum•nts as necessary,) 

EACH TMNSMITTAL OF.THIS DOCUHENT OUTSIDE THE 
AGENCIES OF THE U.S. GOVERNNEN'r :t-!UST HAVE PRIO~ 
APPROVAL OF THE COMHANDER, NAVAL SHIP SYSTEHS 
COMMAND, WASHINGTON, D.C. 20360 

(1) Install one VERDIN Receive System (Al{/WRR-7) in the 
radio room as outlined below. 

SSN637 Cless Short Hull (Refe~ to Ref 13) 
(SSN 637-639), SSN 646-653, SSN660-670, SSN672-677) 

A. Install (1 each) 0-~612 frequency and time 
standard and (1 each) CY 7113 Cabinet (containing the 
CONT'D ON PAGE !A) 

'fHIS. ALTERATION HAS BEEN EXTENDED IN THE CSHP---DO NOT 
RESUBMIT CODE' C K-15 

SSN ~39 
SSN 646 
S~N 647 
SSN 648 
SSN 649 
SSN 650 
SSN 651 
SSN 652 
SSN 653 
SSN 660 
SSN 661 
SSN 662 
SSN 663 
SSN 664 
SSN 665 
SSN 666 
SSN 667 
SSN 668 
SSN 669 
SSN 670 
SSN 671 
SSN 672 
SSN 673 
SSN 674 
SSN ~75 
SSN 676 
SSN 677 

K 
K 
K 
K 
K 
K 
K 
K 
J) 
K 
K 
K 
J:{ 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 

~ 
K 
K 
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7 SHIP ALTERATION RECORD NAV9-i1PS <1720/4 I REV. 1·69) (Formerly NAVSHIPS 99) 
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SHOB~ STATtoN$ 
., 
VERDIN SCHEDULE I AN/URT-30 

I .. 

' 

3 GFE · 

1 NORVA 

1 Spare 

1 Spare/S~pport_ 
'; 

2 Cutler ·Key/XMT 

2 Holt Key/XMT 

2 Lualualei Key/XMT 

2 Annapolis Key/XMT 

2 Jim Creek · Key /XMT 
..... 

2 Thui:so Key/XMT 

2 Greece Key/XMT 

2 Yosami XMT 

2 Yokosuka Key 

4 COMSUBLANT ) 
WRR-7 

3 COMSUBPAC ) 

2 U SCOI'-1EASTLANT 

2 COMSUBGRU 7 

2 COMSUBGRU 8 

0 

0 

Oct 1974 
Nov 1974 
Dec 1974 

Jan 1975 

Jan 1975 

Feb 1975 

Del Jul 1975 
Inst Sep 1975 

Del Oct 1975 
Inst Nov 1975 

Def Nov 1975 
Inst Dec 1975 

Del Nov 1975 
Inst Dec 1975 

Del Dec 1975 
Inst Jan 1976 

Del Jan 1976 
Inst Feb 1976 

Del Feb 1976 
Inst Mar 1976 

Del Feb 1976 
Inst Mar 1976 

Del Feb 1-97-6 
.Inst Mar 1976 

Inst Feb 1976 

Inst Feb 1976 

Inst Jun 1976 

Inst Jul 1976 

Inst Aug•1976 

i. 

·t .. 

' 
,{ 

) 

,;:f ( 
I 



m:MORANDUM 

From: 3041 (R. J. Marks II) 
To: 3041 (R. Saum) 
Via: 3041 (C. Rice) 

THE NAVY 

CRAtHl:, INDIANA 47!>22 

I 
,\ 

Subj: Trip Report for the Period of 25 Mar to 28 Mar 1975 

IN REPLY REFER YO: 

3041 - RJt1: 1 c b 
12340/2 
l April 1975 

Ref: (a) Trip report for period 3 Mar to 5 Mar 1975, 3048-RJM:lcb, 12340/2 
6 Mar 1975 

(b) Acceptance Test Procedure, Part III, Reliability Qualification 
Test for AN/DKT-30 Transmitting Set Contract N00019-74-C-Ol06 
Procedure AS2185B of 18 Apr 1974 

1. Activities Visited and Persons Contacted 

a. AEL-EMTECH Corporation, Lansdale, PA. 

George ~kCumber 
Howard No be 1 
~Hm Deering 

Engineering Manager 
Contract Administrator 
Project Engineer 

b. Microcom Corporation. Warminster, PA. 

Morris Levine 
J. Reis 
T. Azzaro 

2. Purpose of Visit 

a. AEL-EMTECH 

Quality Control ~1anager 
Production Manager 
Technician 

Further investigation and consultation concerning failures encountered 
during the Reliabinty Qualification Test (RQT) on the ARR-75 sonobuoy 
receiver as discussed in paragraph 2a and 3a of reference (a) was the 
aim of this visitation. 

b, Microcom 

The RQT test on the DKT-30 transmitting set was executed during the 
v·isiti:1tion period. This activity's policy is to audit the contractor's test 
facility and witness initiation and resolve descrepancies for these tests. 

\ 
\\, 

'-,, 



MEMORANDUM 

DEPARTMENT OF THE NA V.Y 
NAVAL AMMUNITION DEPOT 

Cl'i!ANI!!, INDIANA 471!122 

From: 3041 (R. J. Marks II) 
To: 3041 (R. Saurn) 
Via: 3041 (C. Rice) 

Subj: Trip Report for the Period of 25 Mar to 28 ~ar 1975 

IN REPLY REFER YO: 

304'1-RJ~1: 1 cb 
12340/2 
1 April 1975 

Ref: (a) 

(b) 

Trip report for period 3 Mar to 5 Mar 1975, 3048-RJM:lcb, l2J40/2 
6 Mar 1975 
Acceptance Test Procedure, Part III, Reliability Qualification 
Test for AN/DKT-30 Transmitting Set Contract NOOOl9-74-C-OlOt. 
Procedure AS2185B of 18 Apr 1974 

1. Activities Visited and Persons Contacted 

a. AEL-EMTECH Corporation, Lansdale, PA. 

George ~1cCumber 
Howard Nobel 
Jim Deering 

Engineering Manager 
Contract Administrator 
Project Engineer 

b. Microcom Corporation, Warminster, PA. 

Morris Levine 
J. Reds 
T. Azzaro 

2. Purpose of Visit 

a. AEL-EMTECH 

Quality Control ~1anager 
Production Manager 
Technician 

Further i nvesti gati on and consultation concerning failures encountere:l 
during the Reliability Qualification Test (RQT) on the ARR-75 sonobuoy 
receiver as discussed in paragraph 2a and 3a of reference (a) was the 
aim of this visitation. 

b. Microcom 

The RQT test on the DKT-30 transmitting set was executed during the 
visitation period. This activity's policy is to audit the contractor's test 
facility and witness initiation and resolve descrepancies for· these tests. 



3. Discussion 

a. AEL-EMTECH 

(1) On production Failures 

3041-RJr·1: 1 cb 
12340/2 

With reference to reference (a), two hand soldered connectors were 
recently discovered open prior to unit burn-in on the Reliability Acceptanrt• 
Test (RAT). Even though the status of these failures is non-relevant, a 
production procedure change has been initiated to prevent future failures r' 

this type. Failure analysis revea·Jed that solde·r used in manufacturing th· 
connectors was melting upon hand soldering leads in the production process 
The vender, lectro, is presently producing the connectors with solder 
of a higher melting temperature (SP-5 type). The contractor has likewise 
abandoned hand mounting of the connectors in favor of the previously emplo-0rl 
flow solder process. ~o further connector problems have been experienced 
after initiation of the above changes. 
The mixers which are responsible for a gross pattern failure in the RQT an 
a single failure in the RAT are now being screened by thermal shock by the 
vender (MCL). In-house screening of the mixers, which is still in practict·, 
has reduced in rejection of these mixers from 50% to about 5%. 
The soldering and screening changes, a's outlined above, will be incorporated 
into the production of the final 34 units. 

(2) On Failure Reclassification Action 

The contractor has forwarded, official letters of reclassification 
request for all RQT failures to Jim McHugh (NAVAIR), this activity, and 
other concerned parties. The contractor was advised that this activity has 
no authority for reclassification of failures unless such responsibility is 
assigned by NAVAIR. In view of the lack of action on the subject letter, 
the contractor was advised to telephone to speed resolution of the failure 
reclassification matter. No commitment was made on this activity 1 s view 
concerning the RQT failure reclassification status. 

b. Microcom 

.The RQT was undertaken at the AEL enviornmental test facilities. 
Eight units were pretested for preformance and then subjected to four thermal 
cycles which altogether spanned approximately 21 hours. Testing was performe 1 
at the end of each temperature plateau of each cycle. To facitate 
testing, the temperature cycling was completed before vibration in accordance 
with footnote on page 4 of reference (b). After cycling, the units were 
vibrated for four minutes. Due to the shortness of these vibration period 
and the length of time needed for an entire performance test, measurements 
were made only after the vibration was completed. No re·levant failures were 

2 



3'04l~RJt1: l cb 
12340/2 

experienced. One non-relevant failure occurred due to faulty test 
equipment wiring. 
It is this witness's opinion that the RQT on the DKT-30 was executed in a 
completely professional and conscientious manner by the contractor. 

ROBERT J. MARKS II 

3 



DEPARTMENT OF THE NAVY 
NAVAL AMMUNITION DEPOT 

CRANE, INDIANA 47522 IN REPLY fiEP'Efl TOo 

MEMORANDUM 

From: 304B (R.J. Marks II) 
To: 304B (R. Saum) 
Via: 304B (C. Rice) 

304B-RJM:lcb 
12340/2 
6 March 1975 

Subj: Trip report for the period 3 March to 5 March 1975 

1. Activities Visited and Persons Contacted 

a. AEL-EMTECH Corporation, Lansdale, Pa. 

George r~cCumber 
Art Freedman 
Bill Haas 
Howard Nobel 
John Carnevalle 
C. Garron 
Dick Hay 
Bob Lohmas 
Bill Latimer 
Harold Casale 
Jim Deering 

b. Microcom Corporation, Warminster, Pa. 

~1orri s Levine 
Charles King 

2. Purpose of Visit 

a. AEL-EMTECH 

Engineering Manager 
Quality Control ~1anager 
Design Engineer 
Contract Administrator 
ncAs 
Head DCAS at AEL-EMTECH 
Test Manager (RQT) 
Test Manager (RAT) 
Test Engineer 
VP and General Manager EMTECH 
Project Engineer 

Quality Control ~1anager 
DCAS 

The contractor is presently required to propose corrective action 
on numerous failures encountered in the Reliability Qualification Test (RQT) 
of the ARR-75. The purpose of the meeting was to investigate in-house 
failure reports, discuss the failures encountered, and evaluate the 
contractor•s corrective action to eliminate these failures. 



( 

a. AEL-EMTECH 

On Failure Status: A total of thirteen failures, including two 
· pattern and one dependent failure, have occured fn the now abort.ed 

Reliability Qualification Test on the ARR-75: 

i. 1 -Resistor (dependent) 
ii. 6- Mixers (pattern) 

iii. 3- Transformers (pattern) 
iv. 1 - RF Filters (isolated) 
v. 1 - RF Filters (isolated) 

vi. 1 - Connector (isolated) 

Failure analysis reports have been officially received by this activity 
on all but three of the above. Through these reports and information 
gained during the visit, respective corrective actions are as 
follows: 

i. None (The contractor was informed that substantiation of the 
dependenency of the resistor failure must be made before official failure 
reclassification) 

i i. Noi sey diodes manufactured by HP for the MCL m'ixer have been 
isolated as the failure mode. Presently, the contractor is screening mixers 
for all production units. 

iii. Open windings induced by thermal shock are the.mode of these 
failures seemingly resulting from the fineness of the winding wire. In 
concurrance with vender•s (United Transformer Company•s) analysis, the 
corrective action presently incorperated into production units is use of 
a pre-thermal shocked transformer. An alternative under consideration 
for future units is use of a 11 dilesil 11 type transformer which has a much 
higher thermal enertia. Choice of corrective action will depend primarily 
upon required testing and cost effectiveness. 

iv-v. All RF filters are presently being subjected to in-house screening 
procedures. 

vi. Faulty mechanical soldering techniques have been determined to be 
the failure mode of the subject connectors. These connectors are presently 
being mounted by hand. 

Corrective action, as outlined above, has been incorporated into over 90% 
of the production units. The effect of the corrective action as reflected 
in the Reliability Acceptance Test (RAT) and screening efforts is as 



follows: 

i. Not applicable 
11. In-house screening has resulted in rejection of approximately 50% 

of the MCL mixers. Jim Deering estimated. that the screening procedure is 
roughly 95% effecient. A mixer that failed in the RAT had gone through 
the screening process and is thought to be a result of the lack of totally 
efficient screening procedures. 

iii. No transformer failures have occured in the RAT. The thermal shock 
burn in, in this sense, has been effective. 

iv-v. All filters have passed in-house screening. procedures and no RAT 
failures have occurred. To date, the filter failures have thus truely 
earned the 11 isolated failure 11 title. 

vi. No connector problems have been encountered since initiation of the 
hand mounting corrective action. 

Concern was expressed for the large number of failures encountered in view 
of the lack of such failures on a previous EDMAC contract for the ARR-75. 
The AEL unit has identical parts, design, and test requirements. The 
contractor (AEL) is presently in the red on the subject contract and is 
anxious to take action toward reclassification of the RQT failures. 
Direction was promised concerning these matters during the week of 10 
March 1975. 

On Visitations and Observations 

A Tour of AEL-EMTECH Facilities Founded the Following Remarks: 
The Reliability testing facilities were impressive in size and 

diversity. 
All calibration can be traced to NBS. 
Different DCAS inspect different reliability aspects of the program 

due to the distance between AEL and EMTECH plants. 
No specific failure analysis facilities exist. Dr. Pessel, a 

consultant, does much of this type of work. Other analysis is done 
employing available facilities. 

Screening locations for the mixers and filters were visited. One 
individual is responsiable for each effort. 

DCAS primarily observes testing by contractor invitation .. Testing of 
all final production units is observed by DCAS. 

b. Microcom 
A tour of facility areas included the engineering design, 

production, thin film product fabrication, reliability test facilities, 
and machine shop. The contractor employs extremely rigorous step 
testing in production and part fabrication. The DKT-38 was observed in 
such a production profile. 

ROBERT J. t~ARKS I I 



DEPARTMENT OF THE NAVY 
NAVAL. AMMUNITION DEPOT 

CRANE, INDIANA 471522 

From: 3048 ( R. J. 1'1arks II) 
To: 304!3 

Subj: TOY Training Report for period 2 - 20 Dec 1974 

IN REPLY RF.~IE" TO, 

304B-RJM:sh 
12340/2 
7 ,Jan 1975 

1. Activities Visited and Persons Contacted: United States f\rmy ~:Janaqement 
Engineering Training Center {/\META), Rock Island, IL. 

a. Car-y Chittenden 
b. George Kalemkarian 

2. Purpose of visit: 

a. To attend course entitled ''Elements of Reliability and Maintain-
abi 1 i ty 11

" •• 

b. To find out information concerning the /\META course on probabalistic 
design. 

3. Discussion: 

a. An outline of the material covered in the course with corresponding 
description follows: 

(1) Introduction 

(a) History of and need for reliability and maintainabi1ity (RI'::i1). 

(b) Definitions of R&M. 

(c) R&M program philosophy. 

(2) Probability and Statistics 

(a) Review of basic probability definitions and laws. 

(b) Review of probabistic tools. 

1. Set theory. 

2. 11 Tree 11 so 1 uti ons to prob·l ems. 

(c) Common Probability Di stri buti ons 



f 

,/ 

l. ~leibull 

2. Exponential 

3. Binomial 

4. Bernoulli 

5. Poissan 

6. Normal 

7. Lognormal 

8. Gamma 

(d) Probability functions used in R & f1. 

1. Failure density 

2. Cumulative failure 

3. Re 1 i a b il ity 

4. Hazard 

(e) Statistics 

1. Distribution measures. 

a. Central tendency (ex: mean, median). 

3048-R,m: sh 
12340/2 

b. Dispersion measures (ex: variance, range). 

(3) System and Subsystem Reliability f,1odels 

(a) ~1ode 1 s 

1. General procedure 

2. Series, parallel and mixed models. 

3. Partial and standby redundancies. 

4. Reliability apportionment. 

a. AGREE method. 

b. ARINC method. 

2 
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(a) MonteCarlo simulation 

(4) Reliability Demonstration and Testing 

(a) Parameter estimation 

1. Non-parametric analysis 

2. Parametric Analysis 

a. Graphical procedures 

b. Goodness of fit tests. 

3048-RJM:sh 
12340/2 

c. Normal, Exronential, and l-Jeibull parameter estimations. 

(b) Test of hypotheses (for) 

1. Normal distributions 

2. Weibull distributions 

3. Exponential distributions 

(c) Acceptance life testing 

1. Exponential (MIL-HDGK-Hl08) 

2. Hei bull 

a. Mean life criterion (MIL-TR3) 

b. Reliable life criterion (MIL-TR6) 

c. Hazard rate criterion (MIL-TR4) 

3. Normal {tHL-STD-414) 

4. Non-Parametric (MIL-STD-105) 

(d) Accelerated life testing 

(5) Stress-Strength Analysis 

(a) For known distributions 

1. Graphical Solutions 

3 
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2. For Normal densities 

3. Reliability and Safety t•1argin apptoaches. 

(b) Strength distribution determination 

(c) For one-shot items 

(6) Maintainability Analysis 

(a) Concepts of ~1aintainability 

(b) t1aintainability functions 

(c) Maintainability indices 

1 • Time 

2. Cost 

3. Effectiveness 

(d) Probabilistic Aspects of Maintainability. 

(e) Maintainability Apportionment 

{f) t··1aintainability Predictions (RCA method). 

(7) Introduction to Systems Effectiveness 

304B-RlJf'·1: sh 
'12340/2 

(a) The Systems Effectiveness ~1odel (-a function of Availabi"lity, 
Dependabi 1 i ty and Capability) from ~·iSEIAC effort. 

Course materials obtained are: 

1. Text: 11 Elements of Reliability and t~aintainabi1ity 11 • 

2. Book of problem solutions from text. 

3. Book of common pt·obabil i t.Y tab 1 es and graphs. 

4. Copies of: 

4 



/ 

3048- R~..1f·1: sh 
12340/2 

a. MIL-STD-470: Maintainability Program Requirements. 

b. fHL-STD-471: f:laintainability Demonstration. 

c. fUL-ST0-785A: Reliability Pr·ograms for Systems 
and Equipment Development and Production. 

d. Air Force Systems Command fvJanual: R & t~ research 
and development procedures manual. 

All above material is published by ANETA, Rock Island, Illinois. Also 
obtained were copies of probalistic paper for plotting of exponential,' 
v1ei bull, and norma 1 statistics. 

b. The first week course entitled 11 Introduction to Probabalistic 
Design for Reliabi1ity 11 will be offered by ArlETA star·ting on 9 June 19i'5" 
The course text has not yet been printed, but a copy will be forwarded on 
completion by request. A bibliogt~arhy of recent work in probabalistic 
design may be found in the most recent issue of the IEEE Transactions on 
Reliability. ~laterials obtained concerning A~1ETA include: 

(1) AMETA Course book including course listings and abstracts. 

(2) A bar graph in time of course? offered by Ai'~ETJ!. through 197S. 

4. Recommendations: 

a. The course taken provides an introductive overview of the philosophy 
and theory of reliability, maintainability, and systems effectiveness. 
Although integral and differential calculus are listed as prerequisities, 
the mechanics of the course can be executed with a finn knowledge of algebra 
and graph techniques if the concept of topic can be grasped intuitively. 
Basic probability theory is revie1ved, making an apriori knowledge unnecessar,y. 
The listed prerequisites are thus thought stt-·ong in comparison to the course 
demands. 

b. The quality of instruction, including matet~ia1s, text, and instr·uctor, 
~'las excellent. A slide rule calculator, however, is a helpful, yet 
unprovided tool for problem working and tests. 

c. Overall~ the course met its purpose and is recommended as a theoretical 
introductive overview to all concerned with R & M. 

Copy to: 
G. Allen, C. Rice~ fL Saum 



DEPARTMENT OF THE NAVY 
NAVAL AMMUNITION DEPOT 

CRANE, INDIANA 47!1.22 IN REPLY ~ER TOt 

3041-RJr1:sh 
3010 
2 ,Jun 1975 

MEMORANOUI~ 

From: 3041 (R. J. t~arks II) 
To: 3072 (J. Tumey) 
Via: 3041 (C. Rice) 

Subj: Review of Acceptance Test Pt"'ocedure, Part III, Reliability 
Qualification Test for Sonobuoy Receivet~ System, An/ARR-72 by 
Edmac Associates Incorporated, Contract N00019-74-C-0538 

Ref: (a} MIL-R-81859 

1. The subject test procedure's t~e1iab·i1ity provisions have been reviewed 
for compliance with applicable documents and specifications and has been 
found to be in need of tevision. · 

2. The follm'ling comments apply to the subject test procedure: 

a. It is implied on page 9 and elsewhere that the thermal survey on 
the ARR-72 has not yet been run. If subsequent running of the thermal 
surveys concur·s \'lith estimate, the procedure should be revised accordingly. 

I. 

b. If the thermal survey concurs with estimate: 

(1) Paragraph 3.2, paragraph 4 - substitute 11 45 11 for 11 43 11 so that 
paragraph 5 follows. 

(2) Similarly, substitute "45 11 for 11 43 11 on the top of page 6. 

( 3) Page 6, ·1 ast sentence - substitute 11 511 for 11 611 and delete 
11 plus the test time required to stabilize at the high temperature ... 

c. Paragraph 3.6 - include: the requirements delineated in sections 
3 and 4 of the specification (reference (a)). 

d. Paragraph 3.7, end of paragraph 4- after 11 has been obtained 11 add 
the follo\'ting sentence: 11 The procuring activity shall be notified 
immediately upon the occurrence of a suspicioned pattern failure ... 

e. Paragraph 3.7, paragraph 5- change the phrase 11 cannot be determined 
to be determined" to 11 Cannot be determined 11

• 

f. Paragraph 3.9.1 -The first 11 Sentence 11 is truncated prematurely. 
Add, at its end, 11 the equipment \oJi 11 be tested to assure satisfactory 
operation ... 

3. It is requested that a copy of your letter be forwarded to Code 3041 
(C. Rice}. 

R. J. MARKS 
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DEfr;;JIAR'T'MENT CH~ 'fHE NAVY 
NAVAL AMMIJI\JITION DEPO"f 

CRAN!!, INDIANA 47522 IN rtEPLY RI!F!Sft TO: 

3041 R,F'1: t,) r 
l3G70 

Ft·om: Commanding Officer, Naval /~mmunition Denot, Crane, Indiana 4752? 
Commander, Navil.l Air Systems Conunand (/UR~~·331H~) To: 

Subj: Con t N00019·-74 0135 for Sonobuoy l~eceiver A:l//\1~'<·-l!l, '·'otk 
Unit Assignm('mt C112.158, Reliability nualification Test, 

Ref: 

ilure Reclassification Requests 

(a) AEL E~lTECH He'liability Reclassificat·inn l<e'!uest (20136·-f)OtJQ) 
of 17 Mar 1975 to NAD Crane 

1. As requested by Naval Air Systems Command, tl1e ::aval ,~l'lmunition 
Depot (Code 3041} has been given responsil::ility for y·evievJ rwl recon1n•r:n :.' 
t1ons NAVAIRSYSCOM action upon reference (a). 

2. (a) requests authodzation to reclassH'/ 12 re'levar.t fail;ne 
to non~ !'~vant. Each failure vtill be listed hi nart number (P/N) an<; 
r-econl!TJ<~nded or not recommended for n-!classif·icat:ion. For those not 
reconmended, reasons will be given. 

a. Failure on P/N 99992901 (I~F fil 
i cation. 

) is recommended for reclass-

b. Failure on P/N 9999 .. 2900001 (RF fi Iter) is r-ecommended for 
assif·ication. 

c. The three ilures on P/N TF5RX13YY (transformers) are reco~nended 
for reclassification. 

d. ilure of the lectro connector (no P/N) 4s recommended for 
rPclassification. 

e; The six failures on P/N MCLSRA-H4 (mixer·s) are not recommench~d for 
reclassification. 

(1) The occurrence of a similar failure in the Reliability 
/\cceptance t (RAT), a cor·rective action I'Jas ·imoost~cl, suaqests that 
the corrective action taken was not totally effective. 

(2) A total of 1650 hours of RAT time has accumulated as of 
February 1975, In v·ie~·l of this t histor·y and the recently init·iated 
vendor screening, this activity feels that sufficient test data fot a 
reasonable confidence of reclassHicat·ion would exist upon comoletion of an 
additional 350 hours of RAT time without recurrence of the subject failure. 



Copy to: 
NAVAIRSYSCOM (AIR-53302) 
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ro: 

'I 
,·, !'; 

C011n1ndhH1 Officer a Naval Almrun1t1on :!(~pot, Cr,~.n::, Jt~c'l ?Jn.'l 
Ko11sman Instrument Company, 3 Capitol ~:.:.trcet,, ,·,·::: 11u,s, :-U! 

Reliability Test StAtus l··lonthly Report~:J for .\ltiF•r•U'I'' /d'.d<il/1•., 
Contract N00019~74 .. C-0212 and r\ltfmet(H' F\AU<>..~?/:.,, Contn;ct 
N00019-73-C·0541 

Ko1 hman Instrur.11ent Company ltr !\U . :)" 7r; oF ?S 
tUL·A-B1851(AS) - 11 Altimeter AJ\11-:-n_ /h." 
MIL ... A-81852(/l.S) ~tA1timeter /\/\U-32/ii" 
Mll-STD .. 781B- 11 Reliab11Hy Tests: EX!)rnlt~nti;·,d 

'"""'"'"'"lll!IIU'''• (a) was rev1eWtJ?d and found in~wffici:::nt b fuH'illln(:: ··· ····'· 
reliability data reporting ~"equiren:t:nts. 

Tno subject contracts de11nea 
requirements. 

1. Paragraph 4.4.3 .. 2.1 of reference (b} and (c) stat,:iS in part) ''clt 
r:h~ conclusion of each test, the test results shell1 b(;] S·t~nt tc- U!(~ 
:tr•ocuring activity and Mavat Air Systems Command, 1\t ilnY tin~·~ t!11:1t tl:e 
t~st results show a reject situation& the procurirH,: i~ct:i·ri ty si1r111 be 
notified". The Naval J:\1r Systems Coi'J'Irn.artd har. (.!SS1qnc.~d this rJctivity 
rh(t responsibilities for reviewing and taldns; approprhte action or. 
v&ri ous aspects of these reports. Therefore~ it is r':Jquestmi that cop·!·~·:; 
,:if' t~st results~ failures and corrective actions ;x. f0rt,HH~'1E>.t to t.bis 
i!CtivHy on all phast!S of reliability test1n•·J nf the subj·,~ct contract'S .. 

reports should include~ but not lilnitf~.:l to, inforrnat·ion specifiRd lr. 
't'fHrence (d). paragraph 5.11. 1. 

·'~. All correspondence concerning relir.~bility sent to th'is act'hdty 
\h-i\ li be addressed to the Command1 nq 0ffl cer, ~JavaOl ;).irMHmiti on Depot 
:~:od<~ 3048}, Cran~, Indiana. All correspondenc0 addres-~f'~i to Lids 
'~ctivity shall be submitted via tht! cognizant Defr:ms~1 Gontrr;ct ;l.dministr1~ .. 
tion SP.rvices Office. 

·· .. Conrnents contained herP.in do not author·i:z.tt nr lq.ll)' an_y c!Hmges in 
t·~qu1rements or cond1t·fons of the contract or a;;~;J'icilbh ·~pr,jc1fication~L 



3048-R.Jf~: sn 
13070 

If information or clarification is required concerning tlri, 
it should be directed to COfll!l\8nding Officer, Naval f;mmunitinn 

Code 304B), Crane, Indiana or te'lt~phoning 1·1r. Robert r·~arb 

Copy 
NAVAIRSVSOOM 
OCASR (Mr& G~ 

t~. .'-~,. I<~·\ f, ~~; T·~;: ri: 1 ,) 
1>.,- ·!!r,·:·! ~· ~~ 

• (AIR-5335lB) 
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2. PAYROLl PERIOD 

6. (fOR AGENCY USE) 

PART.A-NOliFICATION OF BASIC PAY 
8. NATURE Of ACTION 

CODE I 892 QUAliTY INCREASE 
893 WITHIN GR. INCREASE 
894 PAY ADJUSTMENT 

696 ADMINISTRATIVE PAY INCREASE 
697 ADMINISTRATIVE PAY DECREASE 
OTHER (Specify) 

16. WORK IS OF AN ACCEPTABLE lEVEL OF COMPETENCE. 

17. PERFORMANCE IS SATISFACTORY OR BEITER 

19. PERIOD(S) 

- ~ ---- -
& 

BASE PAY OVERTIME 

23. 
PREY. 
NORM. 

24~ 
NEW 
NORM. 

25. 
THIS 
PRO. 

,.1 
GROUP 

HEALTH BENEFITS 
CSR 

LIFE INS. 

23a. 
PREY. 
NORM. 

24a. 
NEW 
NORM. 

2Sa. 
THIS 
PRO. 

26. APPROPRIATION(S) 

9. EFFEQWE DATE 10. 

- - ~ - -- ~- ~--- -·---- ----

fEDERAl TAX 
GROSS PAY 

ORGAN. 
DUES 

27. PREPARED BY 

3. &LOCK NO. 

STATE TAX 
fiCA 

0 

c 

"' 
: •. v'r''p>" ' 

,.. 
28. AUDITED BY 

. 

/ \ 

4. SLIP NO. 

1 

BOND 

NET 
PAY 

L-------·----·---· -·---- ------ ---------~- --··-- -- -~-- -- --·-- ---- --------·----· -"-- --·---

I 

i 
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ACCOMPLISHMENTS, DUTIES AND RESPONSIBILITIES (1974-5) 

Thermal Stability Program 
-Generation of all reports (weekly, quarterly, etc) 
-Formulation of test procedure 
-Unofficial supervision and training of three engineering 

aids 
-Unofficial supervision of electronic technition 
-Responsibility for all testing 
-Coordination of computer Data Analysis effort 

Production Reliability Surveillance 
-Projects Responsibilities 

Attend and participate in conferences as necessary 
Advise contractor of appropriate action for facilitation 

of testing 
Review contractor's proposed test procedures and reliability 

system's analysis 
Update and maintain test data files 
Determine adequacy of contractor's test facilities via 

in-plant surveillance 
Establish liaison with Inspector in order to give assistance 

in test supervision and test procedure interpretation 
Report to procuring activity any poor design or production 

practices and recommend improvements 
Obtain and review reliability test reports 

-Other efforts 
Expansion of Built-in Test System Effectiveness measures 
Revision of statistical portions of in-house documents 

ferred Parts List 
-Developement of categories 

istance in first draft listing 
-Unofficial supervision of Engineer 



OMB 
APPROVED ~O-R QUALifiCATIONS 

IMI'OI!'l'ANT: REiod iiHwo instructions carefully before completing this form. 

'rhil form may be used to update your Personal Qualifications State-nt provided you have had no more than three additional poSitions since the statement be in 
ut>(!ated was completed, Agencies are required to accept a previously completed Personal Qualifications Statement as current when this form is attached. Befo1 
c001pktiog this form, review carefully your answers to all items on the statement being updated. Use typewnter if avadJble. Otherwise write or print legibly 1 

duk Ink. 

I. NAMI! (LISt) (First) (Middle) (Maiden, if any)X] MR. 0 MISS 0 MRS. 
~0 AOOI!I!SS (Number, Street, City, Stare, and ZlflCode) 

2. DATE OF THIS STATEMENT 3. BIRTH DATE (month, day, year) 

1---liar.ks-r-ltobert-,---Jacks.on--l-I------------------+--'_3.,.,.-~· liW!J,.,.)·-..... ·7..,.5:..-...._............_ _ _,8'--·--2---. 5·-"'-"'-50 __ · __ _ 
~t .. 16.2..,.. . .3lll_Laonard -~ings__Rd .. _____ _ 5. REASON FOR SUBMISSION (Cimk 011e) 

· R1 ~ing:tan._.lnd_.., __ 41_401_ ___________________________ _ 

4. KIN!) Qlf I'O$It10N VOU ARE FiliNG FOR (0. title and r~umbtr of annotJIICtmt:nt} 

0 To update Personal Quolifkationli Stotem,ent in my Official Penonol folder 

0 To updoie Pertonol Qualifications Statement on file with you 

6, I.OWI!ST PAY 01! GI!Ailf YOU WILL ACCEPT 
I'AY 

or 

0 To updato oltoche-d Personal Qualifications Statement 

0 A• ftKjUOII&d 

7. EXPI!IIII:Ma (Start with your PRESENT position and twrk back. Account for period! of unempfoymtnl 111 leparal<' hlockJ 111 order 1 

M11y illquity bt m~ of your pt<CSftlt employer regarding your rharacter, qualification•, and record of emplo)m<nt?-i=J~--;:,--[.]"N;, (A ",'./o" "dl11ot 4/e.'t 
Msidmetmr for mfi'J,_t u!lmrmitws.} 

DAlfS Of I!Mfi.OYM!HT (t~~oNih, year) EXACT TITLE Of POSITION IF fEDERAl SERVICE, CIVILIAN C 
MiliTARY GRADE GS9 

FROM 3-2 7 4 TO !'RESENT TIMf 

yr 

Bob Saum 

·Electronics En12:ineer 
AVG. HRS. I'I.ACE Of ~MPI.OYMENT 
PER WEEK 
40 CITY:Crane 

srAn:, In£1. 

NUMBER AND KIND OF 
EMPlOYEES SUPERVISED 

KIND OF BUSINESS OR ORGANIZI 
( manufacturiug, accounling, ' 
rJfHf, etc,) 

NAMI! Of EMPlOYER (jirm, orr;anizatiort, etc.} AND ADDRESS (including ZIP Code, if lmo1 

NAD Crane 
All'<A COllE ANti I'OONE NO. If KNOWN,R 12-R54-_]_3'1( 
llfASON 1'011 W~TING TO lEAVE 

I'>ESCRII'TIOH 01' DUTIES, M:SI'ONSIBII.ITlES, AND ACCOMf'1.15HMENTS i:lee aLL acne 0 Sheet 
----------------------------------------------~ 

~-------------------------------------------~!ffiR~ENaUM(~illc~s,ffl.) 
!IF fEDERAl SERVICE, CIVIllAN 
I 0~ MltiTARV GoliAD! 

EXACT TITLE Of POSITION 

~M TO 
----------------------~-----r----L---------------.------------------1------------------

SAlARY Of! lEARNINGS 

STARTING $ 

fiNAl $ 

NAME Of IMMI:DIATE SUPI:RVISOR 

PER 

Pl:ft 

AAfA COI>f ANti PHONE NO. IF KNOWN 

MASON fOR U:AVING 

AVG. HR$. !'\ACE Of EMPLOYMENT 
I'ER WEEK CITY: 

STATE, 

NUMBER AND KIND OF 
EMPlOYEES SUPERVISED 

KIND OF BUSINESS OR ORGAI 
(m.1nllfacturmg, accounltng, 
lnSiir<IIICt, tiC.) 

NAME Of EMPLOYER (firm, orr;a11ization, etc.) AND ADDRESS {includhtg ZIP Code, if 

~SCRIPTION Of DUTII:S, RESPONSI®IUTIES, AND ACCOMfi.ISHMENTS 

·----------------3· fOR AGENCY USE {ski/~ codtJ, etc.) 

,THI IFIMIAL GOVIaNMI!NT IS AN IQUAI. OPPOITUNIT'f EMI"LO"'I'EI Standard Porm 172 
U.S. Civil Servic 



I 

I 

I ON OH JOB T I TL E 

:r IV ITY - NAW: AND LOCATION 

. :) ('Nth:) 

HEASON FOH SUBMISSION 

13. DUTIES AND RESPONSIBILITIES NOT ELSEI'IllERE OESCR I BED - COMPLETE 
OUCRIPTIQN ATTACHED. 

AHACHED POS. OR JOB fl CLASS, OR RATING AMENDMENT NO. 

TO-

I DENT I CAL TO-

•I TTACHED 
;TATEM£NT OF 
:. IF fERENCE TO-

qEPLACES-

lH~ER (Spa ify) 

(No,:) (Ti r le:) 

The description 
of this position 

19. SIGNATURE (E•ployee) 

20. SIGNATUilE AND TITLE 

,,, 

OR HATING OFFICIAL 
T!t le and Date) 

--~-·-----~ 

CERTIFICATIONS : 

of the duties and responsibi lrLies 
or job is complete ond accurate. 

OA l( 

-~~ 

{Itu.edla t e .tuperv~s-or) OAT[ 

--· - - ... ,,. 1!!'!1. ~.~ 

(!'osition No Clau i/i<al ion or Rank) 

21 • SIGNATURE AND T I TL£ (Person autlior ized ro es tab I i Jll (JA T[ 

position or job) 

!'I .. -- n4 18 (II DID! till 
~ 

ilicntion of this position may be appealed by the incumbent at any time. Appeals from classificatron ac
ch re•ult in demotion or reduction in compensation must be timely in order for retroactivity to apply. 
our ciassifler or appropriate activity instruction for procedures, Civil Service Commission c/assifico
dards and Department of the Navy classification guides are available For review in the Wage and 
ation Office, 



( 

'ON OR JOB TITLE 

4, REC~NOEO 

REASON FOR SUBMISSION 

13. DUTIES AND RESPONSIBILITIES NOT ELSEWHERE DESCRIBED- COMPLETE 
OUCR I PT I ON ATTACHED • 

AlTACHED PDS. OR JOB N CLASS, OR RATING 
~-MENDMENT NO, ~------~--------------"11 

TO-

ro-

ATTACHED 
:>TATEMENT DF 
(J IF FERENCE TO-

17. REPLACES-

', RWAR~S 

PD 

CLASSIFICATION OR RATING OFFICIAL 
{Signature, Ttl le and Date) 

CERTIFICATIONS: 

The description of the duties and responsibilities 
of this position or job is complete and accurate. 

19. SIGNATURE (E•ploy") If 

20. SIGNATURE AND T [)A 1[ 

f"he classification of this position may be appealed by the incumbent at any time. Appeals from classiUc<Jtton ac
•ions which result in demotion or reduction in compensation must be timely in order for retroactivity to apply. 
onsult your classifler or appropriate activity instruction for procedures, Civil Service Commission ~lassifica

•ion standards and Department of the Navy classification ~uidas are available for review in the Waae and 
lassi fication Office, 



INSTRUCTIONS FOR COMPlETING FORM NAVSO 12510/7 

FOR GRADED POSITIONS 
c: Optional Form 8 is to be used for proposed 
cat ions to GS-16, GS-17, or GS-18 • see NCPI 

General instructions for preparing position 
n:ptions are contained in NAVSO 12510/7A. 
ial instructions are contained in applicable 
i a l Que s t ion L i s t s • ) 

,_jj_~l· To he executed only by persons who 
been officially authorized to take classi

.ion action. Space is provided for taking 
· separate actions on the same position; the 
,d and third actions may he on maintenance re

the result of application of new standards 
review by higher authority, etc. The posi

title must be the official title authorized 
.c or Navy standards, NAVEXOS P-2440, or other 
priate inatruction11. The classification 
~al must be a person officially authorized to 
ify the position. 

Jtional. A recommendation should reflect the 
dered judgment of the origin8tor. 

1ter name of employee regularly performing 
cJrk. If not regularly perforrn®d, enter 
NT." 

l,ocation" means city and state. 

•ugh 10. Enter aa many organizational sub
una am necessary to show the one in which 

•«i tion is located. 

T• t ion sl. 

~h 16. Self-explanatory. 

omplete whenever the position supersedes 
r. out of which it has developed in whole 
p®rt. This information is necessary for 
,, al continuity and to provide accurate 

, other personnel processes. 

, •. rnples of "other" reasons are "Survey," 
ntzation," and "Checklist." 

~nature optional unless required by the 
y or a higher management authority. 

21. MUST be executed before forwarding ·to 
~at ton official. 

•r special notations by classification 
p g., brief evaluation reports, reference 

'" esc postaudits, competitive levels, 
t.ions on filling position, or requirements 
iewing position later. 
•s space should also be used to (a) iden
y IA and "statement of difference" posi
nd the date each was established, and (b) 
ernative series on interdisciplinary 
ns. 

be initialed and dated by the classifica
ac1alist whenever he has subsequently 

· the position (e.g., on maintenance review) 
td that the description is still current 
~rate and that the classification assigned 
correct. 

:ion of duties and responsibilities. 
s is normally typed on plain bond and 

I to the NAVSO 12510/7. Very brief descrip· 
•owever, such as short amendments, state-

differences, or checklist descriptions 
if space permits, be inserted in Item 22. 

FOR UNGRADED POSITIONS 
(Note: General instructions for preparing JOb 
descriptions are contained in NAVSO 12510/78. 
Special instructions for Masters and Fore••• are 
given in NCPI 531, Encl. 5.) 

In upper right-hand corner, check the "JD" box. 

~~U· To be executed only by peuonm lfho 
have been officia~ly authorized to take a rmting 
action. Space is provided for taking three sepa
rate actions on the same job. This per111its re· 
cording subsequent re·rating actions taken hy the 
activity, as on maintenance review or &pplic&tion 
of new r8ting definition8, or by management 
bureaus or OCMM. 

Job Title. Enter the olfioia! ·tit,!(; atAthor
ized in NCPI 531, curren't OCMM Noti'c!u, or 
letter& of authori ution. (For 11 lllliPII!rVUIOII'Y 

rating with a specied designator, such am "Public 
Works," indicate the "r~~<ting ·concerned" in Item 
22.) 

II W'' 
Service, Enter sppropri-111te &!rv:i.c®, ~M<t'h •n 
(General Wage), ''C" (Commiuary), ete. 

· ·Pay L~ilel dr For~nu·la, &t~"' pay. h'l'<!il for 
rating, e.g., "W-11" for Plumbers; or pay f<)rmula, 
e.g., "WF-18" for Leadingmen Ct~rpllntl'lr. 

Rating Official. This is 11 peno!\ offici~ally 
authorized to make rating determinatioftll. · 

4 & 5. Optional. 

6. "Location" mean11 city and state. 

7 through 10, Enter u m11ny t~ubdividonlil 1u1 

needed to TOcate the job. 

11. Optional. 

12. Enter the number of employee&, by title, now 
performing work of the job, or "none," lUI ~C~ppro
priate. 

13 and 14. Self·explanatory. 

15 ond 16. Optional. Activities may cite thfi 
appropriate P-1005 rating definition by nul!lber, in 
lieu of describing the job, when the P-1005 defini
tion adequately covers moat or all of the dutie11 
performed. 

17. Sell-explanatory. 

18. For actions not covered by item& 13 through 
17. 

19. Optional . 

20 and 21. MUST be completed before forwarding to 
rating official. 

22. To be used by uting office fot' purposes 
;!mil ar to those described in Item 22 for graded 
position.,, 

23. Opt ion11l. May be used for rl!lcording findings 
on m11intenance revlew. 
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Personal 

References 

Married 6 I 1 II 190lbs 8-25-50 

Paul Dean Ford 
Pres. of Ford FM Inc. 
RR2, Box 50, W. Terre Haute, Ind. 

Dr. Thomas F. Krile 
Prof. of Electrical Engineering 

Dr. Harold A. Sabbag~ 
Prof. of Electrical Engineering and Physics 

(Both Dr. Krile and Dr. Sabbagh are employed 
at NAD Crane and may be reached during regular 
working hours at Bldg. 2530, 854-1363) 

ADDITIONAL REFERENCES FURNISHED ON REQUEST 
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u ,it'"''. s p //. ER .. \IAL Q ALIFI~ ... I'ON. i $TA , I T Approve ~O-R0388 

(j r"?">-lA. Kind of p~ition· ob) you are filing for (or title of B. Announcement No. ··' DO NOT WRITE IN THIS BLOCK ' 
or.t1~";1enn"::!.e.~tJRfJ.I AAin lltrLAT'F'n A IJ.t:"~ - '1u 

FOR l:JSE OF EXAMINING OFFICE ONLY 

"c. Options for which you wish to be considered (if listed in a#lblat&i{il/tlf,[Q • ' L. J 0 :--. 1 )' '' ' Material Entered Register: 

- 0.40 D ..J.) '"I . I) 0 Submitted Appor. 1 , 

D. Primary place ( s) you wish to be employed 19 ( J ~I . [' ., I f!] B?nappor. OR~ 0~ ~ 
CRANE I'J.A VAL AM MI. 'NATil'i EDd~ ti>Ji"t£: ·tr ''*qt4j~~ v~~~~ 

z 
0 

2, Home phone (including ArM Code) 3. Office phone (including Area Code) ~ 
8 I ~ ... .2 -~ J.J - :2 ."7 (") 

() 

NDNc Form Reviewed: -~ ~ -??~ ·: .... 
tn 

J{~ 
:s:: 

0 Miss 0 Mrs. ~ ;q.~-~~ . .I -. 
h1 

4. Name (La!f) (Pint) (Middle) (Maiden, if any) ~Mr. Form Approved: z 
and Address (Number, Street, City, State and ZIP Code 

~ ~Rat1~ ~;e~ce/ l¢z >--i 
Option z 

.M A1 A.K s .... R.o e ~ R..T ..... J A c .K s. ~ .N. .. :rr .... ttng
1 9 

'\ ~ ~\~ ...... J.3QQ8 .. . 0/IJ<,.VIE'.W .. /3L.V.O .•. ............. ' . 
. . . . . . GAAF?:IELO .. Hr.s .. ;,. O.H.tD .... II.~ 1.'-.S ....... 1----

010 Points 

~- Legal or voting residence (State) 
Comp.Dis. 

>----

rwbiANA ·---. 0 Other 
(/) 

6. Height withou~ shoes 7. Weight 10 Points ;! ~ 

LFeet ~inches I !3 5" L8S 
t;J 

8. Birthplace (City and State, or foreign country) 
0 Disal. ~ 

1---- z 
S tJTTI':l AI \Ait:::_~.,... VIRGIN lA 

>--i 

0 Being z 
9. Birth date (Month, day, yenr) 10. Social Security Account Number Investi- ~ 9 

B I ~5'/ c;o    
Initials and Date gated 

II. If you have ever been employed by the Federal Government as a civilian, give your 
last classification series, grade, and job title. THIS SPACE FOR USE OF APPOINTING OFFICER ONLY 

N.A. 
Preference has been verified through proof that the separation was 
under honorable conditions, and other proof as required. 

Dates of service in that grade 
D 5-Pt. D 10-Pt. Comp. Disab. 0 10-Pt. Other 

From To 

N./1, N.A. Signature and Title 

12. If you are currently on a list of eligibles for appointment to a Federal position, give 
., 

the name of the announcement, the name of the office maintaining the list, the date Agency Date 
on your notice of rating, and your rating. 

N.A. 
0 Refer for medical action 

13. Lowest pay or grade you will accept 14. When will you be 

I PAY J l GRADE J available?' 

14 9 J/O~J per 'f£A~ I OR I I ~~MI'DIA'rEJ.Y 
15. Wilf you accept temporary employment for: YES NO 16. Where will you accept a job? YES NO 17. Will you accept less than full time work? 

(Acceptance or reflnal of _I month or less? _Washington, D.C. (Leu than 40 holm per week) 0 Yes IKJ No 
temporary employment will 
no't affeci your comideration _I to 4 months? _ _Any place in the United States. 18. Are you willing to travel? (Check om) 

for otber t~ppointment$.) -~ ) 
to 12 months. X _Outside of the United States. ___E1js;;~1. OFTEN I 

.)(Dnly in (Ipecify): CRANE" IN 0. I 
19. VETERAN PREFERENCE. Answer all parts. If a part does not apply to you, answer "No. " Yes No 

A. Have you ever served on active duty in the United States military service? (Excludl 101m of active duty for training ai a rmrviff or Guardnnan-) )( 

B. Have you ever been discharged from the armed services under other than honorable conditions? (You may omit any such discharge changed 
to honorable by a Discharge Review Board or similar authority.). . . . ............. , ....... _ ................ _ . _ .. _ ........ _ . _ .. N.A 
If"Yn," give detail! in Item 37. ,c.. c. Do you claim 5-point preference based on active duty in the armed forces? ......... , ....... : . ................. , .................... 
If"Yei," you will be required to furnifh record! to wpporf your claim at the time you are rlppointed. 

)(. D. Do you claim 10· point preference? .......................... , ........................................... , ............... 
If" Yn," check type of preference claimed and complete and attach St<~ndard Form 15. '" Clai"tJ' I ?·Po!':' Veteran Prefe~ence," toOer t~itb tbe proCf"lled for 
111 that form TYPE: 0 Compensable disability Disability 0 W1fe Wtdow Mother 

E. List Dates, Branch, and Serial or Service Number of All Active Service (Enter "N/A" if not applicable) 

From To Branch of Service Serial or Service Number 

N.lt. N.A. N.A N,A. . 
THE FEDERAL GOVERNMENT IS AN EQUAL OPPORTUNITY EMPLOYER Standard Form 171 

September 1971 U.S. Civil Service Commission 
171-103 Page 1 
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ATTACH ~- i»PLEMI:NTAL SHEETS OR FO,,~S HERE 
. • ANSWER ALL QUESTIONS CORRECTLY AND FULLY 

2 I A. Special qualifications and skills (skills witb macbitJeJ; patents or inventions; your most important publications (do 1101 submti copies unless requested); your public 
spertkinx '""' f<uh!itdlions evperi('llce; membership in professional or scientific societies; etc.) 

/)OPTICS: ''Hct.oG~APHIC ~E'C.OR ()IN& o,: oPT lt:.AL SPI#Ce VA ~lA NT 
SYST'eMS" (M~s Te~ 's THESIS). r:'A/IIILfltfttTY WITH 
r::ou~IE"R OPTICS AND HOLOGRAPHY THE'CA. 'r'. E'I..PE"IVENc£' 
IN THE OPTICS t..AS 4ND IN OPTICS RcSEA R. e H. 

~) MEM8E"~ t:>P :CEE"£' 
3) iE'~CHING E"XPeRteNce (PHY$1C.'s L~B XN$ 1'~ u e TeA) 
1/) FIF'T 'I iH~c:t:.- MIJ$/CAL 

~-Kind <>f Litcnse or Cc·rtificate ( Fnr e.\'<1111ple, pilot, 
rt'gJJ/t'Yt't/ nunt', I.Ju')'t'r, r,u/iu opaalur. C.P.A., etc.) 

F.C.C. THIAO PHONE LICENSE 

22. A. Did you graduate. from high school, or will 
you graduate within the next nine months? 

COMPOS IIION5 coP 'I R 1 t&H Tt: l) 

C. State or other licensing authority D. Year of first E. Year of latest F. Approximate number 
license license of words per minute: 
or certificate or certificate Typing Shorthand 

FE()i'lff+L t:OHM. CfJMtll ""'I q "1 I -Jq71' c lo 

B. Name and location (city <111d State) of last high school attended 

· GAA.FIIl'i..D 1-1-rs. Hu~~o~ SC.f.fOOL. 
(;. 

G. Other schools or training ( (r1r exmnple, trade, l'OCdlional, armed forces, or bminess). Give for each the name and location (city, Stale, and ZIP Code if knnuw) of· 
school. dates attended, subjects studied, number of classroom hours of instruction per week, certificates, and any other pertinent data. 

SANO£'A$CJN G~OUND SCHe>tJ&.. (CHA6~1 N F~ t.L5 IH~Por.tT, Cf.IA G ft IN F'A LLS, OIHO...,I'I'8 

2 I. IIUNORS. A\\' AKDS, AND FELLOWSHIPS 
RECEIVED 

(1}~05E HONOA. 1<.€.'V-r:oR ouT"STANO 
tNt; AGIIDf;MtC f!IJ() t:I<TRIJ
CUI'H~ICU(.I/~ AC. Tl VI TIE$ 

(2.) TUITION ClRA NT 
(tt:t7a·13 AT ((C$c·HCJt..M~N 

24. LANGUAGES OTHER THAN ENGLISH 

List the languages and indicate 
your knowledge of each by 
placing "X" in proper columns 

NON£ 

Reading Speaking Understanding Writing 

Excl Good Fair Excl Good Fair Excl Good Fair Excl Good Fair 

2S. REFERENCES. List three persons who are NOT related to you and who have definite knowledge of your qualifications and fitness for the position for which 
you are applying. Do not repeat names of supervisors listed under Item 20, EXPERIENCE. 

FULL NA~IE 

1'.1/-:l' .1 

PRESENT BUSINESS OR HOME ADDRESS 
(Number, Street, City, Stale and ZIP Code) BUSINESS OR OCCUPATION 



-PLEASE BE SURE TO READ ATTACHED INSTRUCTIONS BEFORE COMPLETING ITEM 20 
20. EXPERIENCE (Start with your PRESENT position and work back. Acrount for periods of unemployment in uparate blocks in order.) 

May inquiry be made of your present employer regarding your character, qualifications, and record of employment? ...... ' . . . . . . . . .... ' ~Yes 0 No (A "No" will not affect your consideration for employment opportunities except for HEARING EXAMINER positions.) 

I Dates of employment (month, year) Exact title of position If Federal service, civilian or military 
1 

From H q ., 1 1 To PRESENT TIME OJSC: JOCKfi:''l (Pl\CG RAM DIRE~ 
grade 

fll. A 
Salary or earnings Avg. hrs. Place of employment Number and kind of employees Kind of business or organization 

Starting$ ..., t •.85 per HOUR, per week City; w. Te:M£' UAOT! supervised (manufacturing, accounting, insur,mce, 
ruu. TIME. NONE etc.) 

Present $ I ~.oo per HOUR. "';~~ State: rNol ANA C:OM/VIf"RCI AL. I? AP 10 Pl4fi.T Mj 

Name of immediate supervisor Name of employer (firm, organization, etc.) and address (including ZIP Code, if known) 

(') li lJL fJE.AI\I t:e AD FO~D. I=".M. rNc. 
Area Code and phone No. if known Bl~-5~3·1''' ~·:$-r" '.,.~oJ<~f0uA.u Ttr :rNniANA 
Reason for wanting to leave f.J O PA.o F'CS.S I ONA L lEU'It.JR J! IN I= I lr'LY"J' or= rt.J"Y'"~R~ST 
Description of duties, responsibilities, and accomplishments (I ~ ("_ 0 M p L ErT" J!f'" /Q ~ g lfU;, I.J S I Ill 1 Ll"r "i_ t='e R 
1/ A l'J I 6 S "CA"l"_ll:HJ WPFIJ.-f;!M (._T'E R R fr 1-/- .kcJ /€: .) WI+ fL.~! t::JN n,j.,.. v I "1 \ /14 A I AI T Ji.l AJJ AU'-' IJJ:} TO Jl) A- '1"1:: MlJ~If! ~Iff"' L ,::-t:!... T'l t:J AJ 
( ~- W t!'H~ ·r'1 Ali"J... U Ttr L.~rA L I< If' ~ JO rAte l'l 1 ~ ''TAL~ 11 PR 0 ~ 10. .4-M 
Ill' DE'R ;::~ RM A-Me!.!=:' A..,._ A /:;:-M a T" G:' AB.OA-Dt!A-.£ T S 
(If, ('}'~ e_ : Jfi.tl/i I ~ AJ A, L AI~ !!!'to~, cr~ JJ.r Wlr<~T ( CA g E'Y .1:'1" L I MOIS) 
(& \ r:. c r. RAtno • Tr P' {:) 1-i~Al£. L .J c. ~ Al'!r t:r 
17r)· L i M 1 "f" e 1"\ e>AJI-~ 

. ~~~ . ' '~ ' .. :r-. I For agency use (skill codts, etc.) 

I 
2 
I Dates of employment (month, year) Exact title of position If Federal service, civilian or military 

From To grade 

Salary or earnings Avg. hrs. Place of employment Number and kind of employees Kind of business or organization 
Starting$ per per week City: supervised (manufacturing, accounling, itJJuranct, 

tic.) 
Final $ per State: 

Name of immediate supsrvisor Name of employer (firm, organization, etc.) and address (including ZIP Code, if known) 

Area Code and phone No. if known 

Reason for leaving 

Description of duties, responsibilities, and accomplishments 

I For agency use (skill codeJ, etc.) 

I 
3 
I Dates of employment (month, year) Exact title of position If Federal service, civilian or military 

From To grade 

Salary or earnings Avg. hrs. Place of employment Number and kind of employees Kind of business or organization 
Starting$ per per week City: supervised (manufacturing, accounting, huurance, 

etc.) 
Final $ per St11te: 

Name of immediate supervisor Name of employer (firm, organization, etc.) and address (including ZIP Code, if known) 

Area Code and phone No. if known 

Reason for leaving 

Description of duties, responsibilities, and accomplishments 

.. .. , t •.•t . .. 

' ' I For agency use (skill co,ks, l'lc.) 

I 
. _ IF YOU NEED ADDITIONA. ~XPERIENCE BLOCKS USE STANDARD FORM .-A OR BLANK SHEETS 

Page 2 
SEE INSTRUCTION SHEET 

_______ " __________________ " 



1
(), An· \"<lll a ntizt•n of the United States?. 

If "No," ght\ country of which you are a citizen: 

Bejon· tmswerin!!. thne quutions read llws 27 and 28 in the a/larhed imtrurtiom. 

:\n.· )'lHJ now, or within the last ten years have you been, a member of: 
27. The (ommunist Party, U.S.A., or any subdivision of the Communist Party, U.S.A.?. . ............................... . 
28. An org.tnization that to your present knowledge seeks the overthrow of the constitutional form of government of the United States by force or 

violenLe or other unla\vful means?. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................................. . 
1/your .l!tstrer to I/ em 27 or 211 i.r "Yes," write your amwers lo rhe following questions in llw 37 or on a separate piece of paper: 
1 ;I) The name ~rf the organizrJtion? (B) The dates of your membership? (C) Your understanding of the aims and purposes of the organization at 
lhr rim,· oj your membersbip? 

2•!. To in,ure that you are not placed in a position which might impair yourl health, or which might be a hazard to you or to others, we need informa· 
tinn ahnut the tollowing: Do you l)ave, or have you had, heart disease, a nervous breakdown, epilepsy, tuberculosis, or diabetes? .............. . 
I/ )"O!Ir ~onu·a ir 11 Yt•s, '' concerning flllJ ol/t' oftbt>se, identify whidJ one(s) tim/ git•e details in Item 37. 

30. \\1 ithin the i.l't live years have you been tired from any job for any reason?. . ....................... . 
. ll. Within the l.tst ftve years have you qui• a job after being notified that you would be fired? ........................................... . 

1/ )'"". ,m.>uu toW or 31 ah011' is "YeJ," gire dei<~t'ls inliem 37. Sbow tht· name and address (inrluding ZIP Code) of employer, approximate date, and 
mtsoll< 111 ""'" c.m. This ill[orm,ttion should agree with your ,mswers in Item 20, EXPERIENCE. 

32. Have ynu ever been convicted of an oftense against the law or forfeited collateral, or are you now under charges for any offense against the law? 
(You mav omit: ( l) trallir violations for which you paid a fine of $30.00 or less; and (2) any offense committed before your 21st birthday which 
wa> lln.J\Iy adjudicated in a juvenile court or under a Youth Offender law.)... . .................... , , ......... , .......... , , ... . 

"\). \(ilJil{' in the military st'tvicc were you ever convicted by general court~ martial?, .. , . . . . . . . . ......... . 

1/ )oil r c/1/lll'l't to 32 or 33 is "Yes," git'e details in liem 37. Show for eacb offeme: ( 1) dale; (2) charge; ( 3) place; ( 4) com·J; and (5) action tt~ken. 

,\4. Doe' the United States Government employ in a civilian capacity or as a member of the Armed Forces any relative of yours (by blood or marriage)( 
(See I term 34 and 35 111 the attached instruction sheet.)........ . . . . . . . . . . . . . ................... . 

_3), Do you live with, or within the past 12 months have you lived with, any of these relatives who are employed in a civilian capacity? ........... . 
If)''"~~' .tn.rtur to l4 is "\'t•s," gin· in Item 37 for such relatim: (I} full name; ( 2) present address ( i11duding ZIP Code); (3} relatiomhip; ( 4) depart· 
mutt. •'X""' '· .,,. in',llld> u( thr ,-trmed For.-e.r /(your anmer /o ll is "Yes," .t!so !(it•e the kind o/ appoint men! held by the re/ativt{s) you lit'c U1ith or hrtt'e 
l1n·J tt!fh tltlhw t!'t f'.itl 1~1 months . 

. H), \ )ll \ ( Hl rcLciv<· ( 1r ynu · ve a 
( ivdt.tl\, nr Dtstri< t of Columbia (,overnment serviu·! 
/f )o~trtlfllll"(t 11 ")'I'J," giN dt·t.ti/J in l!t·m ~-.. 

pay, pens10n, or ot 

\'our Si.tlt·mrnl .,;"";,i hep;·o"·ssed 11111il you!J<It't' t/1/Jil't'rt'd all questions, indudin~ limts 26!brough 36 t~bot·;. 'ae'sure you hat1t' pl,ued till "X" lo Jhe leji ofEI'liR\' 
·m.aker r-1! s~hon•, t'itber in !be "Yes'' or tbe ''No" column. 

37. Space for detailed answers. Indicate Item number to which answers apply. . ' .t,., 

II mure spare "re<tuired, use titll sheets of p.tper approximately the same size as this page. \X! rite on EACH sheet your name, birth date, and tlf/1/ounmlle//t or 
f'osilro/1 tit\,·. Attach all sheets to this Statement at the top of Page 3. 

ATTENTION - THIS STATEMENT MUST BE SIGNED 
Read the following paragraph carefully before signing this Statement 

A false answer to any question In thla Statement may be grounds for not employing you, or for dlsmlulng you after you begin 
work, and may be punishable by fine or Imprisonment (U.S. Code, Title 18, Sec. 1 001). All statements are subject to Investigation, 
Including a check of your fingerprints, pollee records, and former employers. All the Information you give will be considered In 
reviewing your Statement and Is •ublect to Investigation. A ~Ioise answer to Items 27 or 28 could deprive you of your right to an 
annuity when you reach retirement age In addition to the penalties described above. 

r-----
DATE SIGNED . CERTIFICATION SIGNATURE (Sign in ink) . 

~~-. !YJ~.:!C I CERT•FY that all of the statements made in this Statement 

8-~0-73' are trul', Lompktt-, and correct to thr best of my knowledge 
and belief, and are made in goo<l'li!ith. 

,. ' l1 Gl'l) : 1117~ ! ) ·IJ!J-:1:\Il 
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I. INTRODUCTION 

This position is located in the System's Effectiveness Branch, Plans 

and Programs Division, Heapons Qua 1 i ty Engineering Center. 
t:::.h()t 

The incumbent wi 11 perform within a group.~a:r has broad res pons i-

bilities in program management, systems effectiveness analysis and evaluation, 

preparation and evaluation of specifications and standards, testing and 

professional consulting. The incumbent will also perform engineering studies 

and analysis in implementing various aspects of the program. 

II. MAJOR DUTIES AND RESPONSIBILITIES 

The incumbent accomplishes project work of the following nature in con

nection witl1 the full ~ange of Avionics systems and instruments branch cognizance: 

A. Revie\·ts and evaluates the reliability and maintainability portions 

of technical development plans and proposals submitted by the equip~ent manufactur

ers to customers including ASO, NAVAIR, NAVSEA and NAVELEX. For projects 
i/1 [; 1 H e:. ~) M t9 fl A/ 

assigned to this activity by the customer/vtill serve as project manager 1·1ith 

res pons i bil iti es of keeping customer fully informed of progress and major 

obstacles requiring program changes for the R & M portions of major R & D or 

production contracts. In this capacity, the incumbent v1ill revievt and provide 

detailed comments and/or recommendations on program plans, test procedures, 

math models, predictions, and testing reports as pertain to the reliability 

and/or maintainability of the system. Reliability testing ~>Jill include 

Reliability Development (Test, Analyze, and Fix) Tests, Reliability Demonstra

tion {Qualification) Tests, and Reliability Production Acceptance Tests. 

Haintainability testing consists of the maintainability demonstration. 



B. Hrites, revievls,"revises;~specifications for reliability and 

maintainability testing, prediction, estimations, calculations, and design 

analysis for a \~ide range of electronic and electromechanical equipment. 

C. Evaluates contracters' work on projects involving studies in various 

aspects of systems effectiveness including writing of handbooks on failure 

rates and general reliability techniques, computer techniques for reliability 

analysis and specification writing. Participates in and coordinates continuing 

survey of electronic industry to maintain up-to-date knowledge of reliability 

testing and assurance methods and procedures. 

D. Performs or coordinates studies for the purpose of establishing 

optimum methods and pt~oc.edures for determining reliability and operation problem 

areas of avionics equipments in Fleet use. This includes performing 

reliability and maintainability analyses on this equipment as necessary as 

well as intensive study of methods used in the Fleet for trouble-shooting, 

repairing and reporting failures and problem areas. Develops or participates 

in development of methods for the efficient handling and analysis of this 

data (including computer application) and generates reports and recommendations 

to the tustomer for implementation of same. This function requires consider

able liaison effort between high level management personnel within governmental 

agencies and industry. This liaison is accomplished by the incumbent. 

E. Performs special engineering investigations on electronic systems 

\'lhich are performing belo\'1 the specified reliability level in the Fleet. 

The incumbent will gather such failure data as is available, review the 

applicable specifications, review the design and installation of the system 

2 



and utilizing such techniques as circuit analysis, math modeling, failure 

rate predictions, redundancy, etc. will provide the customer such 

recommendations as will correct the areas of deficiency and improve the 

reliability of the systems. Such recommendations might include changing the 

inherent design, changing materials or circuitry, requiring new tests or 

methods of testing in the applicable specifications. 

F. Reviews specifications of equipment containing Built-In-Test features 

for compliance with AR-10 and related publications. Prepares special reports 

on BIT functions for these equipments. 

G. Performs Reliability and maintainability surveillance and engineer 

support which includes.the following functions: 

1. Attends and participates in program revi e1·1s and other conferences 

as necessary and as requested by the customer. 

2. Becomes informed and involved during development stage of the R/ 11 

programs in order to assure the intent of the contract is achieved. 

3. Becomes thoroughly familiar with the design and performance 

requirements of equipmen~s by reviewing applicable specifications and documents 

through contracts with management personnel within industry and government. 

4. Assist customer in evaluating the contractors Reliability and 

r·1aintainability program plans and any associated test plans. t1ake recommend

ation to customer for approval or disapproval of plans. Approve or disapprove 

associated test procedures. Assist contractor in preparation or correction 

of these plans and procedures as necessary. 

3 



5. Review reliability and maintainability prediction analyses and 

derating analyses and provide comments to customer. 

6. r~oni tor thermal surveys and comment to customer upon appropriate-

ness. 

7. Assist the customer and contractor in interpretation of reliability 

results and classification of failures. Analyze the test rationale and report 

to customer on all findings. Coordinate \'lith DC/\S for their ~tlitnessing of 

equipment performance testing and for verifying reliability test time. Provide 

guidance to DCAS in performing this function. · Revi e\'1 fai 1 ure ana lyses and 

failure reports, failure analysis reports and corrective actions, and provide 

recommendations to the customer regarding theit· appropriateness. Review 

the reliability test reports and recommend action to the customer. 

8. Conduct periodic surveillance of the contractor•s facilities 

assuring the adequacy of the test equipment and the adherence to the approved 

test procedure. For all reliability tests, assist in classification of failures 

into either relevant or non-relevant categories. 

9. Study and analyze the Maintainability and Support Equipment 

reports. These reports wi 11 contain the f1ai ntainabil ity Program Plan, the 

f·1aintainability Prediction, the Maintainability Analysis, and reports of maintain

ability considerations applied to design reviews. Report significant conclusions 

and/or recommendations regarding these reports to customer. 

III. CONTROLS OVER THE POSITION 

This position is under the supervision of the Manager of the Systems 

Effectiveness Section, Electronic Engineer. The incumbent is ~~e 
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responsible for determining the proper approach, planning, and carrying out the 

project assignments. Technical problems involving policy matters or of an 

unprecedented nature are usually discussed jointly with the Division and 
I 

Branch Managers. Work is periodically reviewed for general policy conformance 

and meeting program objectives. Written guides utilized include engineering 

handbooks and textbooks, military speci fi cations, techni ca 1 reports and studies, 

etc. A portion of the work includes consideration of areas for which little 

or no precedent exists. 

IV. QUALIFICATION REQUIREMENTS OF THE WORK 

\ This position requires knowledge of scientific and engineering principles 
. 

and theories in the field of electronics and related fields such as can be 

learned through completion of a full four-year curriculum in electronic engineer

ing or physics plus appropriate experience in the particular area of application 

or v10rk closely related thereto. The incumbent must also have an understanding 

of statistics, reliability and maintainability, and experience in preparing test 

plans, specifications, procedures and program plans. This requires an under-

standing and working knovtledge of such documents as AR-104, AR-10, AR-34, 

MIL-HDBK-217B, MIL-STD-781, etc. An understanding of the 3-M data acquisition 

is also required. 
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PR08L.~M 

.· MINIMI!'E: 

.a. ~ lt:J:I/ tn11,.,.1 r l, I " R(L_'X)=,.. f. :.e. g-;C() h6c-(;()-h(x-(;Xn)Jd{ <J>t. 

:: J: }f.~ [gn<E:-Xn)~{ hex;~)- h (x;Xn)}JI ~Jx 
, 

WI'TU RE'SPE"C.i TO 

::: [ 1 1a1 • • •, 1,, . .. , .l.m, .lmn J 
~'=[X,, x~ ....... , 'Xn ....... , Xm] 

WHeRE: 

..£, ~ 'X,~ .1, .... 
/ £, liD Jm+l AR FIXE"D 

m IS FIXED 

NoTATION RcMARt<s: 

·Xn):g;:(~) (t_· ~~~( ,.,-() 

((): ( 1 ; ( ~0 
() ; ~~0 

~[~(x;()]: 1: t<>t;()e-J.~rrE.f"d< 
. r."' [ f(x; ()] ..: 00 f (t; () e -~ :nrx 1-x dx 




