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~~~~~~~ Milita ry Standard 704B tightens the parametric tolerances governing the quality of
power being generated for the variou s types of aircraft equipment either In use or
currently undergoing development. The objective of the work being performed herein
is to determine the configuration and cost of a test set that would be used to ensure the
power supplied by Mobile Electric Power Plants (MEPP ’ s) is within the tolerances
defined in the specification. Surveys of the test equipment field were made, vendors
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~~~~ were contacted and demonstrations for equipment evaluations were conducted, and0 in use assets were considered for MEPP evaluation after consultation with Navy

field personnel. Subsequently, a breadboard model of the test set will be con-
structed and the basic design configuration will be established.

Since the equipment necessary to test MEPP ’s and aircraft generators ~or com-
pl iance with MIL-STD-704B is not available either in a configu ration or in quantities
that permit its utilization by organizational and Intermediate maintenance personnel,
it is recommended that a test set be developed that can be used by other than depot
level maintenance personnel to ensure that futu re operational field equipment can be
checked for compliance with the new specification.
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A . G E N E R A L .  Mili tary Standard 704 13 Lightens the parametric tolerances govern-f ing the quality of powe r being generated for the v ; t i i ~ us types of avionic equipmen t
either in use or currently undergoing development. The objective of the work being

I perfor med herein is to determine the configurat ion and cost of a test set that would
be used to ensure the power supplied by Mobile Electric Power Plants (MEPP ’s) is
wi thin the tolerances specified in the specification .

13. PROCE DURES AND RESU LTS. Surveys of the test equipment field for equip-
ment applicable to the test set were made . Vendors were contacted and demonstra-

r tion s for equipment evaluations were conducted. l*i use assets were considered for
M F P P  eval uation after consultation with Nav y field personne l. Subsequent to visits
with Navy field personnel , a breadboa rd mode l of the test set will be constructed and
the basic design configuration will be established .

C. CONCLUSION . Present ly, the equipmen t necessary to test MEPP ’S and air—
craf t generators for compliance with MIL-STD-704 B is not avai lable either in a con-
figura tion or in quantities that permit its uti lization by organizational and intermediate
maintenance personnel.

D. RECOMMEN DATIONS. It is recommended th at  a test set be developed that can
be used by other than depot level maintenance per~~.unel to ensur e that future opera-
tional field equipment can be checked for compliarl: -‘ ~ ith the new specification .
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.•\ .  13A( ’KGll ()UNI . The re are two type s ot (~( IuL p ment capable of testing a MEPP
to MIL -STI)-704 13 and these are the computerized and non-computeriz ed types.
Nei ther type appears to be suited to testing a Ml- ’PP at the organizational and inter-
mediate level of maintenance. The non-compute i~ ,.ed ty pe of equipment would occupy
approximate ly two 19 inch wide hv 6 feet high equipment racks and take between 8 and- 

16 ho urs to complete the required tests . The computerized equipment , although con-
siderably smaller in physical size and much faste i’ in testing time , has the disadv an-
tage of requiring a high degree of tr aining for the personnel who must use it. They
must kn ow the compute r language of the test equipment in order to operate it.

B. EXPECTED OUTCOME. It is expected that the test set developed as a result
of this program wil l  he small , re lat iveI~’ inexpensive when compared to existing units ,
and provide an operational testing procedure tha t  is  both short and simple enough to
permit its use by both organiz ational and in te rmedi a l  maintenance personnel while
completely satisfy ing the test parameters set f : Ir ~~~~I in the new MIL- STD-704B.
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IV. IN ‘J J ( ( ) l) l ( I t ~ ‘N

A. APPROACH. The fo1 Iowi n ~ n i u t h d~ ~vi Il  hI I ! I I ;I love d as possible solutions.

Investigate the I ’(lUiprlWflt ‘I
~~ I I J  I L i  - HI n t  ~ and costs involved in using a

number  of n o n — c o mp u t er i i c d  ‘ l I l t  t he  slil I f ’  s l r I i r ) I e n l s  to make the conformance( measurements.

2.  Invest igate the t I luipuient r e ( lU i  I ( m t I I t  S Ilni costs involved in using aT transportable computer i zed S stem to rn~t i- .~ hI con fo rm ance  measurements .

3. Determine the t e a s i h i  i t ~ ‘I isi rig 1 port :lhl(’ u n i t  to sample the power to
be checked; then use e x i s t i n g  N a v y  ( I nI I ut ( r~ to process the data sample in order to
v e r i f y  conformance to M I L — ~ T I ) - T u - i R. I h i s  sch er I (-  had been proposed by NRL.

4 . Contact various c~ mp ar i ie ~ ~ fl L h c  p o s s i h i l it v  of developing a dedicated
diagnostic test set.

~~~. Check existing main ten ance  m a n u a l s  t~ lI t I ’ r n i i n I  present requirements
for insuring that MEPP ’s or aircraf t e T I - c ~ I- i c a J  po~’er  S V S E e T I I S  supply power in con-
formance with the required specifications.

6. Determine the needs of Naval  er sonn el .

7. Decide on the best configu ration.

13. OBJECTIVE. The objective of this prl ) g rani is to determine the best configura—
tion for a test set to he used to check a M E l ~l~ or ai rcraf t electrical system outpu t for
conformance to MIL-STD-704B. The test S t E  inves t iga ted  wi l l  be used principally by
org anizational and intermediate level main t enance  personnel.

.~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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I
A. HA CK G R O U N I ) .

1. M I I. — S’l’ l ) — 70 4 B defines the rh ar a te l i s t  ICS ot e lect r i c  power supplied to
a i r c r a f t  u t i l i z a t i on  equipment and dictates r i I l u i l I r n e n t s  so stringen t that sophistica-
ted test equipment not current l y a v a i l a b l e  ii i  a typ ica l  test laboratory will be required
to check ground support mobile  e lec t r i c  power p lants for conformance. Hence , the
manufacturers of . . IEPP ’s who must  per form f i r s t  art icle tests and Navy personnel
who must  check M F I ~P’s ~v i1I  be laced with  the problem of obtaining the required test
equipment.  If a simplified , sma l l  sized , readil y usable , standard test set were devised
and manufactured , it could he made ava i lab le  when required to overcome this problem.

2. The object of this  program is to de te rmine  the configuration and cost of a
test set which can be used to test MEP P ’ s fo r  ( on I I ) r m a n c e  to MEL-STD— 7048 .

13. F ;Q U I P M E N T  A N I )  I ’R . C E I ) U R E S . The basic approach to the development of a
MF:Pi ’ test set is to:

1. Make a su rvey ot the test equ ipment  f i e ld  for equipmen t that is applicable
to the test set. Vis it  vendors ’ p i an t s  for  equi pment  demonstrat ion s or have vendors
come to NAEc ’ for demonstrat ions.  U se the demon stra t ions  as a means of evaluating
the equipment. Also have equipment consigned for  evaluation .

2. Investigate the possibility of using ava i lab le  Nav y computers to process
recorded data samples taken from MLPP ’s as a means for evaluating the MEPP per-
formance .

3. Determine the needs of N aval  p e l s i ’n n e~ who are presentl y responsible for
testing MEPP’ s in the f ield.

L t
4 . Based on r indings , de termine  the hest ~ t conf igur a t ion  and approximate

~ [1 
cost.

5. Perform simulated testing .

c 6. Procure hardware to buil d a prototype breadboard unit.

7. Test the breadbo ard design on a i rcraf t  equipment and MEPP ’s.

8. Release the breadboard unit to 6.4 R &I ) .

C. A~~AIXSIS. The new test set would hav e to be able to perform the following
checkout and maIntenan ce requirements.

1. F— 14 Electr ical  Power Sy st t ni l) en ionst r a t ion Test. An electrical system
power demonstrat ion test is performed to v e r i f y  th at  the power system can meet the
specification ( M I L — S T I ) — 7 0 4 A 1  requ irements . ( ‘hi s test is performed in a single
ci r r r a f t  E l I  (lemonstrate system capab i l i t y .

L
_ _ _ _ _ _  
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I
2. (‘ —14 ( r g a n i z i t e r i j l  \I u n I I I i a I o - I  I J -  V t I n t S  dr o n i  manu al) .

i (‘heck A (  v o l t a g e  f o r  I l 5 4 1 1 1 \ \ (  t i ’
b . ( ‘ hI ’H~ I ) ( ’  v o l t a g e  f I r  2~ 3 - • ‘\ t ) ( ’  I - s e  test set

- A N/ USM — 128c. (‘heck Fre quency f o r  4 n h l ± 2 ~~1j z

3. l•’— 14 I n t e r m e d i a t e  I)epot ~l i in t e n : t nee  ( f rom m a n u a l ) .  The fo l lowing tests
are pe rformed on the a i r c r a f t  g e r i u r : l t ~~r u t i l i i i n g  A i r c r a f t Electrical Power Test Set
MA 2 or MA 3 which basical l y  is a d r i v e  s t a i l I l .

a .  Pe r fo rm generator  w i n d i n g  r e s i s tanci. tests.
h . Pc r fo rm r o t a t i o n a l  tests .

( 1) Read l i n t  to l ine v i l l a g e  i t  a - e l .
(2 \1 ik c phase sequence c l i t e i ~.

c. No load l i s t s .
( 1) Apply ~‘ariahle DC to the I x e I t I - r  f i e ld .  Raise exci t a t ion unt i l  the

voltage f rom T to 14 is 121) vol ts  w i t h  no load. Re id and note the three line to neutral
and three l ine  to l ine voltages. \ ‘o l t a g u  ampl itude  modul ation shall  not exceed I/ 2~;
F ie ld  current  shal l  not exceed I amp.

(2 ) Raise f ie ld  current  to 3. M~ amns . Read and note voltages as in
step 1. M i n i m u m  l ine E l i  n eu t r a l  voltage shall  he i ; )  vol ts .

d. f ‘ill  load and over load heating t e s t .
(1) Operate the generator  ~ i th a 7 k\’ ,- \ , . 7~~P l” load at rated voltage

u n t i l  the ex c i te r vol tag e has s tabi l ized . Read and note at 2 m inu te  intervals .
( t i  A C l ine t O line v o l t  age -
(In DC line to line voltage
(ci L ine  curr ents .
(d I ‘owe r in each phas .
(ci E x c i t e r  f ield c u r r e n t .
( f i  Oil in le t  and o u t l e t  t emper a tu re .
(g) ( 61  inlet  pressure and flow .
i h i  ;en i r at t - r case pressure .
( i i  Oil leakage.

e. Phase Balance . From the dat i no t e  ‘I ( l u r i n g  the no load and 75KVA ,
75PF’ rated load testing, check that n on e of th i . l i n e  to line or l ine E l )  neut ra l  voltages

l~~ iates from the averag e of the th ree by more t li i •

4. M \R ;  — I A  MEPP Maintenance  ( f r o m  l i i i ‘ i i l i .

a .  I I.g arli z I t i on a l  M : I i f l [ ( n a n i . -i — InS r ) ( ( ’t the u n i t .
h. In te rmed i at e  Mainten ance — 

~l: I j~ e’ an Ipt - r a t iona l  check of the controls.
C. I)epo t M a in tenance

(Ii \ leasu re sL it r and r it I r ‘~indin g resistance .
(2 )  \ l e a su r e d i c l *t t r i c  s t r ength  (motor  and g e n er a t or  w ind ing sl .

5. N ( - 

~A MEPP \ l : i i  nt ena n ce  (from ni l n u a l ) .

• 
; a. )rg a n i ? . a t i o n a l  M a in t enance  - i~ p t  powe r quality is not checked .

- - - - -
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I

‘ I h . l n t t ’ r n o i l i a t ~ - \ I a i n t i n t n i e — ou t p u t  1Ilei. ( - I  qu a l i t y  is not checked .
c . Depot \ l t i u t en inec .

(I  I P r e l i m i n ii’~ — I se i l i a d  l I : r l k  I ~~~ l~ N 1920— 571—77 195 15 aod check
the calibration o~ the i n s t r u m e n t s .

(2)  l) ( ’  Output  l~~~i. er Sy s t e m.
(a) DC vol tage i ’ e g u l ; i t  I I i  l i s t

( 1, )  DC r ipple t e s t .
( c i  DC v o l t a g e  t r a n s i i  n t  i t  (‘~~ ‘ cv i l  I • d .

ib l)C vol tage t r i p  t e s t

A ( output p \\ 1 r Sy stem El I

1. AC voltag e r egulat ion t e s t .
2. F’requency regul i r i o n  tes t .
3 . Voltag e modulat i on test
1 . V oltag e waveform h a i t i  i t t

5. Crest factor.
0. AC phase balance voltage t e st
7. AC transient vo l tage i-cc c .- ry a nd ,ad cvc1in~t test.

~~ . Transient frequency rc’c \ e r v  t e s t .
9. A (’ under voltage and over voltag e t r i p  test.

10. Under  and over frequency tr ip t e s t

I). H J-:SU LTS. Several d i f fe ren t  computerized i i i s t r u m e n t s , compos ite test sets ,
and other method s of test set output  data ana ly s is  ~~ci ’e examined.

1. Composite Instrument .  It was determined that the following list constitutes
one possible set of existing non-computerized inst ruments  which could be used to check
a M E I ’ P  or aircraf t electrical sVstem output for conformance to MI L— STD—704B. Brand
names and model numbers are used merely to indicate the characteristics required ,
not to endorse the use of the specific in s t rumen t s .  It is estimated that this equipment
would 0CCU~~~ approximately 2 standard 19 inch electrical racks.

~~ Inst rument Cost

Phase M e t e r , I)ianetz
Model 305 S 2,400

Digital V o l t m e t e r , l lc~ l e f t  P i e  III!

Model 3403C 2 . 095

F requenc \l e tc  r, I lewl et t  P ack ard
Models 5300A , 5311 and 5302 1 ,040

‘ 1 Oscillograp h , I Ion t ”~ w e l l
M odel 901i (wit h ampl i f i e r s )  2 . 45( 1

1

_ _ _ _ _  -~ • ,  
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MemIIr\ S(O!)1  \ ic
Model 1 ) 9 ) )  5 . , 101)

S~ec’truni . \ n i l v i , c I .  l I i ~ ’ l i i i  l I)’ ls i i’ll

~lodel . t l S( I i\ , 005

I )scilloscope ( arncra . I l ewlc t t  I
~\lod el j 17A

Spectrum A n t  lv ,.e r , ‘l’ek i  r ( I O I X

Model 7 I ~~~ ( ’ — 5 ] (‘ a i i m 7 , 000

~ 2 . ISO

2. (‘omputerized Instruments. ‘I’hc fo l lowing  ‘self contained” computerized
instruments were examined and the results of each is noted~

a. A demonstration of the Nicolet Instrument Corporation NIC—1180
series data acquisition and processing system was witnessed . Only a few of the
required Ml L -STD -70413 ni easuremen ts we r i demonstrated because the required
computer programs were not avai lable .  A Nicolet Instruments representative stated
that the compute r program would bee mitten and the N I C - 1 1 8 0  with these programs
would sell for 540,000. The unit was transportable but not portable.

b. A demonstration of the Tektronix \\‘P1210 Digital Processing Oscillo—
sco pe was witnessed . Some of the measurements required to show power system
conformance to M I I , — S T I ) - 7 ) ) 4  B \vere demons t r a t ed . The company representative
stated that  he believed the WP I2 IO system is ~4 S , 000.

c. Preliminar y arrangements  have been mad e for a demonstration of the
- N oreland Ins t ruments  N 1200 1 Programmable (‘a lcul at ing Oscilloscope . The cost of

the instrument is 517 , 300.

d. Johnsville NADC was visited to wi -less a demonstration of the Sostel
S~stem. This is an advanced e l ec t r i ca l  syst(’m h ig developed for future Naval
Aircra f t .  The system contains a memory to r eco i l faults which occur In the electri-
cal system during a f l igh t .  At the conclusion of a flig ht the memory is interrogated
by maintenance personnel to determine  which  parts of the electrical system require
servicing . .Iohnsvi lle personnel stated that all  the Sostel system would do regarding
power qual i ty  would he to mon i tor  the voltage leve l  and the frequency and record any
fa u l t s  occurring in those characteris t ics .

3. Integr ated ~v st em s .  Checks wer e mar i e to determine if the 3M computers
(see at tach ed l i s t )  could he used to process M I ’ P l ’ / i i r c r a f t  generator data samples
talcen by a portable d i g i t i z e r — m e o t ory  uni t .  ‘T’he da t a  would be sent by telephon e lines

• to the compute r , Thi s scheme was o r i g i n a l l y  suggested by N IH. .  It was found that

‘1

4.  — ~~~~~~~~~~~~~~~~~~~ - —- — ‘— r’ — - 
~~~~~~~~~~~ r’ T —

~ — -, 
~~ 

. . ~~~ W”L - - - •
~~ ,r

-.._’,—.-.—_,—- 
~~~

__ • ‘~~~•‘~•S



NAEC- (
~
SED- 103

I f all the computers  in the sy s tem could j o i  - it  ru nt t h e  required l i t i  processing except
the 1PM 1401( ’ —G and the 1DM 30 0—2 0 .

1. Se l f—con ta ined  (‘ompu te n t  I Test 5 s . Severa l  manufacturers  were con-
tacted regarding the poss i b i l i ty  of ( l cvc l ’ ) l ) i nL ’. a dedicated t es t  set.

a. One electronics company s u b m i t te d  a p r e l i m i n a r y  concept for a test
set. In their concept the set consists of an a t t ach e  ease size unit which could be used
too cheek a ‘i lFl ’P or ai rcraf t  poe i t ’  Sy St em 1 ( 01 ’ con formance  to MI L—STD—7 04B. The
unit would basic al ly  he a piece of au tomat ic  t e s t  equi pment  which would measure and
display the voltage and frequency continuously . l o r  all  the other characteristics , if
and when the power fai ls  to meet M I L — S ] ’ I ) - 7 0 4 l3 , the test set wi l l  trigger an alarm
(such as a l ight)  and display to the op e r at o r  not tut easured paramete r but the identi-
fication of the faulty electrical c h a r a c t e r i s t ic .  This portion of the test set would be
used for f l ight  line and othe r checks w h e r e  a quick checkout is required. For shop
checkout where diagnostic capability ~ o ld  he required , an add—on unit would be
attached to the basic test set. The add -on u n i t  would provide the capability of diagno-
sing the cause of the out of specification ( ‘I on l i t i  f l .

h. Personnel in another  e lect ronic s  sp i - c i : i l t ~ f i r m  have been contacted
regarding the possibility of developing a d e d l e : t t i ’ l t e s t  set. No concrete response
has been received as of this t ime.
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,- \ .  ‘l h& ! i ~~t i o l  u l u u n — ( ’ i ) m J ) u t e r i / e o t  ‘ o i l  t h e  lo l l ’ ’  I f l M t ! ’ l O U fltS ( 51 1 ~W ( ’ I l I o f l  \‘ , par a-
gr ap h I) . I .  r equired to check l l r e r u f t  g o ’ n c i ; u t o r  \ T F P P  supp li ed power for conf o r r u I l n e e
lii  Ml l. — S ’ l ’ t ) — 7 0 4 l3 is length s  . The main  re l soo n for  the larg e  number  ru t  i n s t r u m e n t s
l i s ted  is the v u  i ’ ie t v  m d  the ci implex i  tv o u t  th e nicasmi rements t o Io (  made and the fact
tha t  each instrument is u s u a l l y  designed t o o  m a k e  o n e  specif ic  type of measurement
o o u il y  - M a k i n g  the measurements  w i t h  these i n s t r u m e n t s  w i l l  he a time consuming
pro cess also m d  i t  is e s t i m a t e d  tha t  the pro cess  w ou l d  requii’e ~ to 10 hours (inc lud-
ing da ta reduct ion ti n u & ’ o  - I l e c i u s e  of the eomplex i  tv  ( If  the measurements  and the
t im e  m n v l l l v e d . this typ e of t e st  s i t  is un icc o pt ib l i  f o r  o rgan iza t iona l  and intermed i —

a te  level maintenance .

If The computer ized , t r i n s p o o i ’ t i h l v  “ou f f  the sho I f ”  da t a  processing uni ts  investig a -
ted showed a d v a n t a ge s  o v e r  the n o n — c o n m p u t e r i i e i l  in s t r u m e n t s .  For instance , both
the Tektronix ~V P 1 2 i O  and th e ~ icolet N lC - 11~~h were capable of ob ta in ing  a Fast
Fourier Transform narrow band anal sis in a matter of seconds. Obtaining a nar-
row b ind ana lys i s  ( 1  or 3Hz f i l t e r )  w i t h  u spect ru m analyzer  could take a matte r of
hours .  Both the computerized i n s t r u m e n t s  did show some shortcomings however,
For i nst ance , the spectral a n a ly s e s  were  presented on a linear scale rather than a log
scale, A log scale fo rma t  is required for quick checkout of compliance to M ! L- S T D —
704 13. .-\ l so as demons t ra ted , the ind iv idua l  frequency components were read off with
a curser ar rangement .  This was a t ime consuming process. With additional develop—
rnent  both these ins tr uments  possibly could be made to overcome these diff icul t ies .
The other  shortcoming noted in these i n s t r u m e n t s  was  the fact that the operator had to
(a computer oriented . For ins t ance , he had to h i ’ f a m i l i a r  w i t h  the computer language
for successful operation. Because of the shortcomings noted , the two units as dem-
onstrated , did not appear to he good choices for an organizational or inte~~nediate level
maintenance instrument.

I .  The Nil! , test set scheme of ’ us ing a p ortable  unit  to sample the power to be

j c heck ed then use existing N u ~’v computers  to process the data was found to have some
— 

- shortcomings also . The concept was investigated from the standpoint of the avail-
abil i ty of the required data l inks  and computers. The system investigated was the
3M computer data link system. It was found that a numbe r of Naval Ai r  Stations were
served h~’ computers that did not have the required capabilities. Additional thought
on the scheme also indicated that the overall  process would be too time consuming to
be used as an organizational or in termedia te  maintenance level procedure. Exces-
sive t ime  would be required to tak e the data sample , t ransmi t  the sample to the
com puter , w a i t  for computer ava i lab i l i t y  to reduce the data , then have the results

. 0  Lran sm it t e d  back to the data point of origin .

B . The concept for a dedicated Lest set mad e by l u e  f i r s t  electronics company
appea red to be the most acceptable of al l  the possib ilities investigated . The basic

fl un i t  is a se lf-contained go , no go , piece of ’ au toma t i c  test equipment. The time
i n v o o l v e u l  in obtaining results is short and no special operator skills are necessary to
use i t .  The add —on unit  which ~v i l l  perform the d ia gnos t i c s  would consume more
time in use. The basic unit  would adapt i tself  in gener al to operational and intermediate

10
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I
l ev e l  main t en uuice whi le  the add -on u n i t  WOOl I l o t ’  u t i  t i z e o l  in  depot level maintenance .
At  the present t ime , t he de~ ( ‘ !o)pmen t  ci s t~ ; for  the f i r s t  company ’s un its are not yet
known Sn a cost effectiveness a n : i l v s i s  e a n t i  i t  I c’ i i

I~ . The qual i ty  ~o f th e ’  power output  of th e N ( — ~~.\ or  t he ,\ I M G - I A  are not required
to he che cked dur ing  opera t ional  o r  i i o t e r n m e d u : i t o  o ’vcl mn; t i n t e ’n a n c e  check outs . On
he I ’ — 14 , at the organization t! li ve! , the VI I l i g i  and I i’equt nev level of the aircraft

svst en i  a rt ’ checked using t e s t  s it  .‘\N I SM - - 12 ~~. \ t  th :’ intermediate maintenance
i v e l  t h e  generator is checked as a co I t o p 0 0 0 e n t  in l i s t  set MA 2 or MA 3 which essen—

t i u Il ~ is a d r i v e  stand . So omi ’  power q u a l i t ’. c ha r a c t e r i s t i c s  and other operating
characteristics are checked dur ing  t h i s  t e st .
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I
0 V I I .  ~~~~~~~~~~~~~~~~~~~~~~

A. The concept that suggests 1 d e d i c ot e d  t e s t  s~’t in a suitcase should be pursued
fur ther  with test equipment manufacturers.

B . To obtain cost e f fec t ive  quotes on a t e s t  s i t , more specific i nformation (test
parameters)  and direction must be given.

- C. Consultation with  fleet personnel to h ’ t i - r m i n e  what they desire in a piece of
test gear w i l l  aid in the physical design and ins t rument  readout of the equipment and
supply much of the information required to design a test set.

E ) . Implement a test scheme (breadboard design in the laboratory and combine
lest set development with current  generator deve lopment ,  programs.
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4 \ ‘ I l t .  
__________

AVIATION 3— M SYS’l’FM LF :,-\ D l ’Ru ; l l , \ M M I N ( ;  ACTI VI’ J ’lF ;sT
MSI)O N ur th  is! and

SYSTFM I)ATA SERVICES I \C1I.IT Y S 1’l’FulfTF ; D STATIONS , SH IPS

R—350 0 AFB Laies Azores NM ” I.ajes

A F B  l .aker th eath  N A! ’  Mi denha l l

CNET U S C  Pensacola N AS ( hase 1”ield
N A ~ (‘orpus Christi
NAS l)ailas
NAS Ellyson Field
NA S Kir t gsvi l le
NA S i\lemphis
N A S  Meridan
NA S Pensacola
NAS Saufley Field
NAS Whiting Field

DPSCPAC Nor th  Is land NAF’ El Centro
NAS Imperial Beach
NAS M i r a m a r
NAS Nor th  Island
NWEG Albuquerque

. NAS Alameda NA S Alamed a

NAS Jacksonvil le  NAS Alb any
NAS Atlant a

~‘~AS Jacksonville

t NAS Norfolk NAS Norfolk

I 

NAS Whidbey Island NAS Whidhey Island

NATC Patwcent R iver NAS Patuxent River

NSC Pear! h arbor NAS Barbers Point
‘k.

NSD Guam NAS Agana
f i

- NSD Subic l3ay NAS Cubi l’oi nt

I
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I
M SIX },  N o r t h  I slan d (t ’ont ’d~

_________ 
l )A TA SI - d lVI ( ES F \Cl I .ITY SI PPORTED STATIONS/SHIPS

I B M  1401 ( — f ;  NA !” \~ a sh r n g t un NA I- ’ Washington

f NAS B ermuda  N - \ S ! te rrnuda

N AS 13i ’unswi ck \ ,\S l runswick
0 . 

N AS Key \ \ e~~t N .’\~ Ke’v \¼ ’est

N A S L ( ’O I ( io  i i  ‘~~.\S I i ’ f I I I o o i ’ ( ’

N AS M o f f et t  l”ield N AS Mo f fe t t  F’ield

NAS ()ceana N AS l, )ceana

NAVST A Keflavjk NAVS’I A Keflavik

N A\- ’STA Roos ,ve l t  Iloads NA\ ’S’I ’A Roosevelt Roads

I B M  3fiO-20(Tape t NAV S ’l ’A Rota N A V S TA  Rota
(Emul a t i ng  IBM
14 01 C— 6f

IBM 31i0-30 DPI-28, H&MS-17 MCAS Iwakuni

filM 3(iO—40 M CDE C Quant i o \1 (AS Quantico

IBM 31;0-50 MCAS F~l Torn 
- MCAS El Toro

MCAS Santa Ana
\I CAS Yuma

FM PFAC Camp Smi th , f l u ’ ,~ i i i  MCAS Kaneohe

TH PMTR , Point  Mugu PMTR , Point Mugu

IBM 360—65 ASC Camp Butler ,  ( ) k ina w a  (( i So (‘OMFLEACTS Okinawa
M CAF Futema

C N A V I I L S  N ev0 Orleans NAS New Orleans

M( ’A S ( h i e r r ’~ Po int M ( ’AS Beaufort
Ii MCAS Cherry Point

MCAS New River
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N .\V M MAC’ I A~~ l’ \oo i ’ Io lk

__________ 
Si R V I ( ’E S I”A ( l I l ’t ’\  S~~1’~ I )Wl’El )  STATiONS/SHIPS

t _ 1 5 ~~ ( ‘OMI N I~~\A l l F O R , ( ‘lI AB I I STI )N
l A N  I Y K — 5 )  S( )I ThI ( ‘A l i (  I I . I N A

MA). —
~~ 1 , 3rd ~\ ! .-\W (E l  I I I )

M A C— 13, t1’ (l MA\ V (El  To t’o~

M A G— 14 , 2nd MA\\ ’ ( ( ‘her u ’v  I o i n t )

M A G — I G , 3rd .\I A\\ ’ (Santa Ana l

M AG —24 , 1st M HG I) (Kaneohc

\I A(; —2 0 , 2nd MAW (Ne~ R iver 1

MWSG— 3~ , 3rd MA\V (El l o ) l ’ o )  -

NAVSTA Gua nt ~ nani o l3ay NAS Guantanamo Bay

[55 A M ERICA CV .-\—i ; o i  I S S  AMERIC A

USS ( ‘ON ST EI l , , AT I ON ( ( ‘\ -\ - O t, 55 ( 1  )NST ELLATLON

f USS CORAL SL\ (CVA-4 3 ,  t ’SS CORAL SEA

t’SS ENTERP RI SE  (( VAN-051  (155 ENTERPRISE

[SS F. D. ROosJ~:vF : LT (( ‘\ ‘ , \ - G )  155 F’ . D . ROOSEVELT

I h USS FORRESTAI.  ( ( V A - ~~~
’ USS

[ 
(‘SS GUADACANAL ( l . P l f - 7  t S S

USS G U A M  ( L P H — I ) )  USS G t A M

1 4  USS INC H ()N (LP H- 12)  I S S  INC HON

II USS INDEP I ’~N I 1 N C E ( ( ‘ V A - m ; 2 i  t SS

USS IWO ~J I M A  (LP II —2 ) t S S  I W O  .J IMA

Fl USS J. F’ . K I’:NN [DY ~~‘VA-ci 7)  USS J . F. KE NN E DY

USS KITTY h AWK ( ( ‘V A — 0~ i t ’SS KITTY HAWK

Ii 15
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i , -\N t u Y K _ ~~(
((‘ont ’o l t  ( 5 5  N F : W  ( ) R L l A~~S ( 1 . 1 1 1 - I l l  I S S  N [W  O R L E A N S

t ’SS N I M ! T’/ )( ‘\- ‘A N - l ; ’~I 1 55 NI \1 ! TZ

( 55 ( ) K l N A ~Y \  ( l , F l I — 3 )  ( 55  ( ) K I N A W A

t’SS ORI SKANY (C\’ ,-\—3 4 i ISS  ( I R I S K A N Y

t ’ ss  R ANt ;  I -j R ( CVA—o1)  I S S  1 -t A N G E R

USS SARATOGA ( C VA - t ; O I USS SARATOGA
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