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Introduction

When the Study Repert Ior' the Integration of the Digital Data
Commumnications Set AN/ASW=21 into the F8U-2N/2NE, A3D-é/2P/ZQ,
AlD-2/2N/5, A3J-1 and A2F-1 Aircraft was released in March of 1962
the AN/ASW-21 was still in the development stage and as a result
some of the detailed specifications listed for this emuipment, and
the Data Link Flight Line Test Set AN/ASM=98A were not completely
aécurate as stated. In addition, the AN/ASH-21 Mounting Bases,
MT-2866, MT-2867 and the Bench Test Harness, Digital Data, AN/ASM-
128 were not included in the original Navy Contract NOw-61-0918¢
end were not described in any great detail in the Study Report.

This addendum is intended to provide corrections to the report where
required and a more specific description of the AN/ASW-21 Mounting
Bases and the Data Link Bench Test Harmess, No attempt has been
made to provide a complete detailed performance specificatioﬁs for
these equipments, because these specifications are availatle at the
Bureau of Naval Weapons.,

Digitsl Data Communjcations Set, AN/AS4-21

The AN/ASW-21 is a universal Data Link equipment which is designed
for use with a wide variety of Navy aircraft. Its standardized de=-
sign reduces logistics problems and avoids a large invemtory of
electronic spare parts. In addition, this universal design permits
future expansion with redesign, thereby avoiding the high cost of
obsolescence, The AN/ASW-21 can be integrated into each aircraft
with special mating equipments in tﬁe foam of data processirg, dis-
play, and autopilot coupling units, which will be provided by the

aircraft manufacturers,
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The Digital Data Communications Set, AN/ASW-21, consists of a Converter,
Digi tal-to=-Digital/Analog, CV-1292/ASW-21, a Camputer, Aircraft Contral,
CP~6T1/ASW-21, and a Control, Data Communications Set, C-U085/ASW-21,

The electrical and mechanical characteristics of the equipments are listed
in Table I and shown in Figures II through VIII. The AN/ASW-21 receives
and processes the information transmitted to the aircraft from the control
center for display or autopilot use. In addition, it processes and trans-
mits to the control center information on aircraft position, altitude, and
airspeed and the status of the aircraft subsystems. The Digital Data
Commmications Set, AN/ASW-21 operates with an associated Receiver-Trans-
mitter, AN/ARC-88 or AN/ARC-75. This receiver transmitter operates in tie
225-m¢ to 399.9-mc band in O.1-mc carrier frequency increments, thereby
providing 1750 possible radio channels. Frequency-shift keying is employed
in which a tinary ONE is presented by a signal of 20 kc atove, and a tinary
ZERO by a signal of 20 ko below the carrier frequency. The equipment is
capable of receiving and transmitting 5,000 bits per second. The time~-
division technique permits reply and control messages to be accommodated on

the same UHF channel,
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TABIE I,

Ihvironmertals

AN/ASW21 EIECTRIGAL AXD MECHANICAL
CHARACTERISTICS

Feat Diesipatiom:

Size and Weight:

3.

Characteristics

Three phase, L-wire, 380 to L20 cps;
Voltage limit, 108 to 121 volts rms;
pover required, 255 volt amperes.

27,5 volts de; limits, 25 to 29 volts
de; power required, 30 watts.

Altituodes
Temmx reture:

70,000 feet,

«559%C to +55°C (Continuous),
«559C to +T1°C (30 minutes).
Humidity: up to 100 percent.

Shock: 15 g's with duratien of 11 ¢+ 1

nillisecond.
Vitration: MIL-T-85422 curves II and IV,

Approximately 268 watts,

Converter, Digital-to-Digital/Analeg,
Cv=1292/ASH=21

19" L x 5.25" Wx 7" K 3k 1lbs,
Computer, Aircraft Control, CP-6T1/ASW-2l
" Lx 7.5"WxT™H L8 1bs.
Control, Digital Data Communications Set,

C-L085/ASW-21
2"D x 5075" ¥x 2.625" H 1.5 lbs.
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1.

Moun Bases, MT-2866/ASW ¥T=2867/ASH=2

The mounting beses are custom designed and tested to attenuate the
transmission of vibration and shock disturbances from the aireraft
to the AN/ASW=21 ecuipment. The bases are configured to isolate
and support the Converter, CV-1292/ASW«21 and the Computer, CP<671/
ASv«2] invidually to achieve the greatest flexibility far
installation. |

Complets physical support for the AN/ASi-21 units is provided ty the
mounting bases, shown in Figure I, IX and X, The units are secured
to the bases by a bayonet pin and socket arrargement at the rear and
ty Jnurled retaining clamps at the fromt.

In awition to providing the required isclation from shook and
vitration, the mounting bteses incorporats an air plemum in the swvail-
able space between the isclators under the mounting surface. The
function of the plenmm is to provide a static reservoir for the cool-
ing air recuired by the wmits., Air is brought into the plenum from
the aircraft cooling supply through either the front or rear inlets
provided on the bases. Mounting dimensions for the input dust con-
nectors are showm in Figure XI,

n.




T=REV/9992-IN ¢ sunld noke’] oveg Supmnony 2631-AD I9Meam0D. °XI emPyy

m ,

1 R A ———— e e 5 o s e e

12,



T2=MsV/L992~1H © suslg Woker] eseg Supuiop 149-dO Iomdwon  °x emByy

R
[ W I

et

N s P ot
- =" " > A r Y — o
o 2 H
- - ~—— — —
| -
a8
Jr‘v
-
P e —~ -
\S g \ L
T e e T ?




-

<

ozemax. | |

iy | &

e 3.50 B

NOTE: ALL DIMENSIONS GIVEN N INCHES

Figure XI, Input Duct Connector Mounting Dimensions




IV. Aerospace Ground Eguivment

This seciion describes the /arospece ircund Zcuipment developed Yy
7GA to =upport the sirborne communicetions srsians described in this
tooklet.

The planned systex= test philosophy comeizts of: (1) flight line
teste tc detect and imolste faults tc'the lowest line revlacesble unii,
eré (2) detailed shop tests and meintenarce. This concept leads to the
development of two types of test eguipment referred to ae the Might
lire Test Set (FLIS) and the Bench Test Harncss (BTH), T™e TLTS is ueed
tc evaluate the readiness of g syster pricr fc flirht. It is capatls of
isolztine & fault to the black boax which can quickly “e replaced by ar
operctionsl unit in time to prevent arn abort. The faulty unit is then
repaired in the shop using the BTE to dsclate the fault to the lowest
replacestle part.

In scme cases, such 28 the AN/iSW-21, the FLTS becomss tke ETH when
it is supplemsnted with an adfitional fault isclsting equipment and the

rnecessary interconnecting catles and firtures.

15,




A Data link Flight Line Test Set, AN/ASM-98A

The AN/ASM-98A, developed under Navy Contract No. NOw-61-0918c, is
a portable test set for performing flight line tests on Digital Data
Commmications Set AN/ASW-21, The tests will provide the operator with
an evaluation of the system capability and, should a malfunction exist,
identify the faulty unit (Comverter CV-1292/ASW-21, Computer cé-bn/
ASk-21, or Control C-4085/ASW-21). The AN/ASM-98A also provides for
coarse receiver sensitivity and transmitter power checks to isclate mal-
functions to the associated radio set (AN/ARC-88 or AN/ARC-75).

The AN/ASM-98A is connected to aircraft test connectors by means of
a set of test cables supplied with the test set as shown in Figures XIII
and XIII. The aircraft test connectors are incorporated in the aircraft
as a portion of the overall data link system. A simplified block diagram
of the AN/ASM-98A internal circuit functions and their relaticnships with
the equipment being tested is illustrated in the hlock disgram, Figure
IIv,

The assemblies contained within the AN/ASM-98A are: (a) the Message
Generator and Digital Comparator, (b) the Analog Comparator, (c) the Radio
Test Assembly, (d) thu Power Supply, and (e) the Display Panel. The front
panel contains all the controls, connectors, meters and indicators that
are used in the performance of tests, All imput power to the Test Set is
sppplied through c:li‘cuit breakers locafae;i on the front panel,

The major assemblies that comprise the AN/ASM-98A are located in easily
accessitle areas to facilitate troutleshooting. The power supply is located
at the bottom of the main chassis end contains two tlower motors that allow
air to enter at the bottom-front of the case and exhaust at the top of the
front panel. Two additiomal exhaust vents are provided at the rear and side
of the case, A re'muvable side panel is provided on the main ciaassis to
permit removal of the message generator and digital comparator assemblies,

16.
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The display panel is part of the froot panel. mmunm
analog comparator assembliss are mounted oo circuit boards msar the rear
of the main chassis,

Mossage Gemerator snd Uigital Comparator

Used to prodice st messages consistant with the Joint Military
.Message Standards. Test messages u-o provided in the narmal c_mtrol
message format and are initiated Yy a atartaigmltmaﬁoﬁtpml
pushbutton switch. The reference reply cutput messages are initiated Wy
the carrisr-on signal from the airtome termiml durirg the reply t.hmﬁin
tost of the CV-1292/4S4-21. Toe message genarator also provides an '

antenna turn-a-round signal for further testirg.

' ammduamuummpnnw- (to the test stimuli)
of the CV-1292/ASi-21 and provide tle correspending cperatioml indications
o the front pansl. The comparator checks these digihl nwn and
detemines the operationsl c.:apabi.l:ltw of either the serial ar parellel
digital outputs of ths CV-1292/ASW.21l, Reply messages are verified utilis-
ing a counter to verify ths bit¢ contert.

Anal ' rator

Nonitors and processes the analog outputs of the AN/AW-21 and
providas ths applicable opsrational indications on the fromt psnel., Also
monitors and processes all of the anslog responses to the test messages and
provides th: test results on the fyront wpl.. |

Radio Test Asssmbly

Used to provids a coarse transmitter power evalmtion, the radio
;8% assenslly sonds an antenna tuwrn-s-round d.;nll and a [j0O-cycle square
wave carriar-cn signal %Rldio Set. Both signals are initiated and

e

tzizdnated by costrol suitches on the fyont pasl, The carrier-on sigml
is envliad caly forithis test, to ninixize the Uime full power ocutpwt is

20,



heing prodnced bty the tranmitter. Also used in conjurction with a
gromx! control terminal in evaluating the receiver sensitivity., While
the AN/ASi=2] processes the Universsl Test Messages radiated by the
ground terminal, s coerse receiver sensitivity cteck is made by the radio
test acsembly. | '

Pover Supply
Primary power for the pover supply it obtained from the aircraft g

erd is fed through the.circuit breskers located on the frant ramel. Al
recuired operating vcltages for the AN/ASM'-98A are derived and distrituted
to tre othsr assenblies, ]

B. Bench Test Harness, DigitelData, AN/ASM-128
The Bench Test Harness (m), also developed uxder Navy Coutract No,

1:6&:-61-0918&, is a shop test set for performing detail tests and minten-
ance of Digital Data Cammmications Set AW/ASi~21, and facilitstes return
of & mlfurtioning oqni;:nnt t0 s fully operatle condition as rapidly as

" possitle. Isclation of a malfunction to the lowest replaceabls part is -
accamplished using semi-mutamatic troubleshocting uemiquca. The pro-
cedure includes first isclating a fanlt in the m/s.sx-zi to o of its.

- major assentlies, i.e., Canverter CV-1292/ASW-21, Computer CP-671/ASdé-21,
or Comtrol C-4OBS/ASK-21., The fmxlty®frame” (a subsssesbly of circuit

ndoules mcunted on a pair of printed cireuit béu-ds housed in a mstal freme)
i than determined and removed from its assently. A descriptive overlay

is then laid over the module pins exposirg cnly those pins applicatle as
per the test routine defined ty that overlay. Usirg a test mamual, an .
oscilloscope, voltmeter, stc., the maifunction is traced to the faulty
rodule, This technicus permits maintsnance of a complex @i;:nt of
modular censtruction with a minimum of systex dosmtins. The philosophy

of dexign is considered an cptimm compromise utusto;teaph:lw.

2.,



A simplified block disgram of the BTH is illwstrated in Figure V.
The BTH consists of a Data Link Flight Line Test Set TS-1918/ASM-9684
(described previocusly), an Analyzer, and associated calling and storage,
shown in Figure XVI,

Under the planned system test philosophy, AN/ASM-98A will isolate
a malfunction in the AN/ASW-2]1 at the flight line to the Converter Com~
puter, or the Contral Box., The faulty assembly is then removed from
the aircraft and replaced with an operational compoment, The assembly
is then sent to the shop area and plugged into the appropriate adapter
of the BTH where isolation of the fault is accomplished to ths lowest
possible level, the potted module., The faulty module is then replaced
with 2 new module from spare parts utilizing the special tool provided.
The assembly is then re-tested to verify the unit before returning it
to operational status.

The system operation discussed below is described in terms of the
tests to be performed on the particular assemblies of the WASJ-Z].
rather than in terms of the functions of the Flight line Test Set and
the Analyser. This is done since the Analyser is duigmd to supplement
the Flight line Test Set and a functional description of each would

overlap,

Principles of Converter CV-1292/ASW-21 Tests

The TS=1916/ASM=98A provides timing and synchronization signals to
the Analyzer and Data link test messages to the converter. Ths Flight
lire Test Set checks the serial readout of the cormand and reply messages;

it also displays the analog outputs. A malfunction of any of these signals

causes a deviation in the expected readout and corrective action may be
taken,

22,
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The inalyzer expedites the uroutleshooting procedures ty providing
sutomatic lamp indicatiomns of malfunctions which are interpreted by thc
operator and thereby serve to direct him to a logical area’on cne of
the printed boards, fach functional area provides test points that are
routed to the Analyzer where a lamp indicator continuously monitors
each point, An overlay is then used to isclate the faulty module,.

The Converter processes the incoming Data Link test control message
and generates ocutput signals which are monitored and verified by the
Anslyzer,

The L2-stage shift register in the Converter that. stares the control
and reply messages is checked by a serial readout comparison in the TS
1918/ASK-984. No further check of the control message is required ty the
hnalyzer, The shift register is then cleared of the control message and
the reply message circuits within the converter are activated.,

Test points at the cutputs of the functional areas of the reply .
message circuitry are used to moniter this section in the same manner as
for the control message circuitry described above,

Tre analog output signals of the Comverter are tested in the TS-i918/ASM-9&
ty means of an analog comparator and a meter readout on the front panel.

Principles of Camputer CP-671/ASW-21 Tests

One of the three frames within tis computer contains the "control
wnit" with the two printed circuit boards of the frame containirg the
Progran storige logic and the progrem deccde logic. This Mc mst be
verified first in the test of the computer simce the logie cortained
herein dictates the nmature of computer operations lﬁd the associated data

routing.

2k,




The first test perfcrmed is = corparisonm of ths ic opereticons 2nd
33 gddress outputes of the program decode losic, The “est i ~rls by
generating si*rd.'l;r girnals within the analyzer and camarins these
sigrals with those generated in the deocde unit. The compariscns are
rade possible by bringing out the LY porallel ouvtput lines as test
points and routing them to the aralyzer. Logic for program storage is
8lso provided within the cortrol unit with timirg pulses generated by
the analrzer.

A set o1 nine parallel lines connected to the nine stage program
storage régistar and available to the analyzer as tcsf points eralles
the overator to manually program the corputer, These lines are energized
Yy switches oz the front panel of the analyzer. The comtinztion of
manuel control of the rrograx and of the program timing alsc enables the
recaining functiomal areas that comprise the computer to be exercised as
seni-independent mubsystems.

If & malfunction is indicated as a result of the program compsrisen
routine, analysis of the visual indicatars on the analyter serves to
direct the operator to a logic area. '

The operstion of the seven storage registers ere then checked. Two
of the registers, the accumulator ard the I) register, are contained on
the zame printed board as the arithmetic wnit, The remaining five high-
speed memory registers, includin; the "Z" register and the "Trig" register,
are located on the second toard of that frzme alonz with the input logic
circuitry. Procecures similar to those described atove are employed hare
to verify these circuits,

The finel furciional area of the control unit to be checled is the

‘erithmetic unit., The cspability of beirg :%le ‘o progran manuslly is

particularly valuatle in the checkoul procesdire of +lis section of itoc
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computer. In general, the procedure in requesting the aritimetic unit
to perferm ips various calculations is similar regardless of the type o.t
calculation to be made (addition, subtraction, multiplication, division).
To minimize the number of test problems necessary tao localise the .t'n.:lty
module within the arithmetic unit, 2 group of approximately 12 test points
are trought out to the analyzer. These tast poihts incluce the "B" input
to the adder, the output of the sum/difference determirsr, the control
flip=flop, and a group of discrete lizss, |

ifter the checkout routine mas been performed on the imput logic
and the accumulater and it is determined that they aré functionirg
properly, the output section is verified. All of the output circuitry
is contained in two printed boards, with the boards contained on the
szame frame, The checkout procedure of this functional area is routine
apd repetitive as there are 13 duplicate ocutput circuits each consisting
of a 7 to 10 stage shift register and a matching Digital~to-inalog
Converter. Once a malfuncticn has been detected as beirg im the output
circpitry, it is possitle to minimize the number of modules to be checled
with an éwerlay by applying & series of additional test routines.
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