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NAVIGATIONAL COMPUTER SET 

GENERAL 

The ASN-24 is a general purpose, airborne, serial digital computer used to 
provide automatic solutions to aircraft navigation problems. Inputs inserted 
manually and from associated navigational sensors (TACA::-:, LOR.-\:\, etc. J 
are used to provide a continuolls present position indication. Great circle 
range and bearing to a prim:u-y destination or ::0 any of five intermediate or 
alternate destim:.tions are available for readout by the navigator and for auto­
pilot command. Control indicators provide for readouts of wind, ground 
speed, track, cross track, and along track distance, true heading and celes­
tial parameters. 

Track angle error, cross track deviation and distance to go are also ;:>rovi­
ded as outputs for pilot's displays and autopilot guidance . :::li:;ta::~ e -:o-;;;? 

i~.~.n·mation is also supplied to the vertical navigation systems. 

AIRCRAFT 1:\STALLATIO:\ 

Eleven cotn;>o:1e ~:s of tb.e AS~:- ~.;; r.~\·lga:ivr.a~ cc~~u~~?:' a~~ :::~~!:-:: ~ ..... 
fo l:ows : 

Part :\o. 

PP-32H/ AS.:-i-2.J. 
C- 3961 
C-3962 
C-39€:: 
C-3964 
C-3965 
C-62l.J. 
C-6213 

VOL. ·VI 

? ower Supply 
C cntrol Indicator 
C .:-mroi Indicator 
Control Indicatcr 
C on:rol IndicatOr 
Control Indicator 
Control Indicator 
Control Indicator 
Switch, Ground Test 
Control Input Se lee. 

Left Hand /;.\'io:ucs S-ack 
:\a\·igator 's lost . Pa.~el 

~a\·4;'ator : s ir..s ~ . ? z.r.e ! 
Xav :g~tol· · s !:1st. ?:!~tll 

~avi.gator's lnst. ?ar.c ~ 

Xa~·ig.:ltor 's Inst. P:lne l 
:-<avigator 's h;st. P:me l 
:-<avigator's Inst. Panel 
Navigator's Inst. P::tnel 
Navigator's Inst . Panel 
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CONVERTER CHASSIS - POWER SUPPLY PP3214 

NAVIGATIONAL COMPUTER CP641 

.. · . • · 
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A SN-24 CO MPUTER .>.NO 

P 0 W E R S U P P L Y 

Power required for system operation is supplied L·om the main avionics bus :s'o. 
1 (115 volts, AC, 400Hz), navigation bus No. 1 (26 volts, AC, 400Hz), and the 
main avionics bus No. 1 (28 volts, DC). Circuit breakers for the system are on 
the avionics circuit breaker panel at the navigator's station • 
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SYSTEM OPERATION 

The navigational computer operates in five different modes and controls the air­
drop operation. The mode selected is dependent upon navigational requirements, 
oper~tors settings, and operational status of associated equipment. Inputs to the 
computer system include: 

SENSOR 

TACAN No. 1 

LORAN C 

Search Radar 

Central ·Air Data Computer 

Gyro Compass 

Doppler Radar 

INFORMATION 

Bearing and range of TACAN 
stations. T AC AN validity. 

Time delay of Slave A and B. 
LORAN validity. 

Ground range and azimuth of 
selected Radar target: Radar 
transfer information. 

True airspeed, mach number 
and pressure altitude. 

Heading (gyro or magnetic 1 
and heading validity . 

Ground speed and dr ift ang h: . 
Validity a nd system r:lod~ 
(land, sea, or smooth s ea) 
operation. 

;J:. t;_,l.;i.~ !l"J.!"l :.!~~ t'V r:1putcr 1n<..iude t:1':.:: •:1 so.:ai n:3.dOui..s 0:1 :::.L': l ;.;·a.:vr' -: ...t:1t: :: ~lu~·5 

::~ .. · :~::Hional ttH.ucat-ors, a.utopi!ot 3teering s tgnal.s and dis~anct:- t~1- g·J :v i :H! 

•:~ r:k~.d :~::lYi~:.!: :-on CO)TIOU~er . 

UI::AD-aECKO~~I::-:C :I!ODE 

in <.h:ad-~eckonln~ (D R) th~ t·;)rnputl!r ~et ut llii:e:s the t.:e st 3 \' :::t i l::i.bi.e co n1bina t.i0 ns 
vf tna;s.:~tic and direcliO!~ ..:. ~ syro i!~pUl$ . A truto heading is dt;>r!·•ed iron~ : llt' 

l'l~ agnetic-headin~ input by applying corrections for magnt!tic var iatiuc:. Tr;,c 
heading is also •>btained from the dirccuona!- !,')'r o input c::> rrec ted by ,:l.n off:>e t 
anglt! and continuously correcte d for the earth's rat<· and the e:J.rth 's t!·ansport­
precession effects. Wind information is computed from the DotJpler Hadar input. 
In the event of invalid Doppler Radar information, DR continues using the CAOC 
true airspeed and the last remembered wind or manually inserted wind. 

\ 'Ol.. \ ' ! 



T ACA.J.'i MODE 

The TACAN (Tactical air navigation) mode provides an automatic computation of 
present position using TACAN range and bearing data. The resulting positions 
fix is used to correct the present position determined by dead-reckoning. The 
TA:CAN bearing received by the computer set is corrected for magnetic variations. 
The TACAN slant range is converted to ground range using aircraft altitude and 
TACAN station altitude. TACAN station altitude is manually set in by the operator. 
TACAN computations are automatically interrupted if the aircraft enters the cone 
of confusion. When "TACAN" information is selected to update dead- reckoning 
information, a credibility test is applied to validate it. If the credibility test is 
passed, a weighing factor is applied and the present position is automatically 
corrected. 

RADAR MODE 

The geographical coordinates of a selected radar target are set into the computer 
when operating in the "RADAR" mode. The distance and azimuth of the target are 
selected by converging crosshair-type markers upon the .target in the APN-59B 
search radar presentation. The exact geographical coordinates of the target are 
set into the computer prior to insertions of the radar fix. A credibility test is 
applied to the fix information from the APN-59 and if it is valid the fLx information 
is use'd to update the dead-reckoning position. 

LORAN .MODE 

The computation of a navigational fix, using the LORA!'~ rece ive:-, is acco:npii.shed 
in the "LORA~" :node of operation. Geographical positions for the LOR.>.:" C 
:nastcr grounc.i station and siave- A ar.d B are manually inser:cd :,)y the ":!JE: r:at~ r . 

Th~ LORA:" positior. is cc::1pu:ed ar.d compared with the deaa-reckor,: r.; pcs iuc.n. 
lf the LORAN fix is withb th.:: credibili:y limits, then a series vi correction.> a re 
made to the dead-reckoning computations. Radio propagation and earth ' s .s;>her­
oidal shape correction va lues are applied to the computed great circ!e rang<? of 
e ach LORA:'-! transmitter. 

ASTRO MODE 

Provisions are made in the computer to control and accept star data from an ex­
ternal Astra-Tracker. Celestial data may also be manually inserted into the 
computer. Presently the Astra-Tracker is not installed in the Star Lifter. 

AIRDROP FUNCTION 

In the airdrop submode the computer provides a high-precision, continually up­
dated, Computed .-..ir Release Point (CARP) and steering information for guiding 
the aircraft to that CARP. Information stored by the navigator include the 

·. 
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geographical coordinates of the Init 'al Point (IP), parachute ballistics and coor­
dinates of the drop zone. 

COMPUTER SET INPUTS 

Inputs and outputs of the navigational computer set are shown in the simplified 
Data Flow Diagram. Inputs to the set are as follows: 

• 
• 
• 
• 
• 

Central Air Data Computers No 's. 1 and 2 
Gyro-Magnetic Compasses No ' s. 1 and 2 
APN-147 Doppler Radar System 
APN-157 LORAN 
APN-59 Search Radar 

e ARN- 21C TACAN No. 1 

In addition to the navigational sensor inputs listed, many parameter s may be in­
serted manually. Manual inputs will be discussed with the appropriate control 
indicator. 

Outputs of the computer are displayed on the control indica~ors . In addi:ion to 
these indications the fo llowing signals are furnished for ;:>i!ot 's indicat.:>rs, a~to­
pilot guidance, and the vertical na\·igation system: 

• .. .. .. 

Track Angle Error 
Cross T t~-;.c l: 0?'-·!.atiiln 
HSI Dis :ar:ce 
Distance-to-go to the Ver~ical :-.raviga: ion Co~pute :-

CO.\lPL"TER CONTR0L :;' -;>~,;1 

mode. It is also usee :~ ir.dicate the vah::ii:'J of a f ix a:1c the operational st:ltus 
of associated nav igational equioment. The operational mode is selected b:· :!le 
\iOOE s witc:i: . The no~ :tions of t!le sw 1:ch are : 

""OFF"" - Computer ceenergized. 

""STUY ·· - Compu:er on standby basis. 

No updating of dead-reckoning position but information may 
be inserted into the computer. 

VOL. Vl t:'-7 
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"DR'' - Computer is operational and dead-reckoning is updated 
according to heac .. ng, ground speed, and drift itiformation. 

"ASTRO" - Provisions for updating of dead-recko:!.ing information by an 
external Astra-Tracker (not installed at present). 

"TACAN" - Dead-reckoning navigation is updated by range and azimuth 
information from a TACAN station. The geographical 
coordinates of the TACAN station must be inserted by the 
operator. 

" RADAR" - Dead-reckoning information is updated by fixes made by the 
APN-59 Radar system. Insertion controls are part of the 
APN-59 Radar system. The operator must manually store 
the coordinates of the Radar target prior to updating the 
dead-reckoning position. 

"LORAN" - Position fixes of the APN-157 are us!ld to update the dead­
reckoning position. Coordinates of the LORAN master and 
slave stations must be inserted by the operator . 

It may be noted that the LORAN and TACAN positions provide continuous updating . 
The P.:.dar tJOSition is a ''one-time" update but may be repeated each time the 
operator places the APN-59 cross hairs upon the selected target and depresses 
:!'le coordir.ate ir.se rtion button on the APN-59 precision marker control panel. 

c hc C~!PTP. READY indicator signifies, when lit, that the computer has finished 
; : 3 W:l''l':': U? period Gnc! is r c:1dy :o operate. The C:IIPTR FAIL indics.:or , when 
_:: .. ~:i::;.z;;o~: , :;i~ows ~!aa:. :-::~ ~-:·!~i puter !'las :aile<.: t,:, ccrrectly so lve an inter~at 

:;;:s\. !Jl'O:)ie:n. T!! :: R£s:: ·: out:on is :.1sed to reset the CSIPTR FAIL circuit . In 
the .:vem of co:~tinuec! fail u:: <: of the computer to solve the self-check test the 
C :ll?TR FAIL indicator will re-light. The At:TO- FI.X-!'!EJECT indicator will 
:! : .u~·: .:: n:J.t'? ·.,,~~.:n :i'le. l!or.-:.r:~:e:- de ta !" r::ines ttat the fix bein; ased to ;;.pdate dead­
reckoning position is not credible . The credibility test is a 30- ~,autical-mile 

limit or. the acceptable difference between dead-reckoned present positions and 
the oosi~ion ':ieterr::i:Jed by :he latest selected fL't. If the distance is greater than 
30 miles, the At.;TO-FIX-REJECT indicator wi:! illwninate and the fix is rejected 
by the computer unless it is stored manually by the operator. Manual storage is 
used when it is de termbed that the c omputer dead-reckoning pc;>sition is not cor­
rect. The At:TO-FIX-CHECK-NORM swi:ch allows the inspection of a fix before 
inser ting into the computer. In the "CHECK" position, the auto-fix is read out on 
the LA '!'!TUDE- LONGITUDE control indicator but is not used to update dead­
reckoned present position. In the "NORM" position credible fixes are accepted by 
the computer. 

\ 'QL. \'! UHl 
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The COURSE-TO-STEER control consists of two concentric knobs. The outer or 
larger knob with the symbol< (from) selects the coordinates of the departure or 
base point, The smaller or inner knob .with the symbol ... (to) selects the co­
ordinates of the desired destination. Selections on these knobs will control track 
angle error •. cross track deviation and distance data utilized by flight instruments 
and autopilot. 

The TACAN/RADAR selector switch is used to define the longitude, latitude and 
altitude of a TACAN station or Radar fix location that the computer will use when 
the MODE selector switch is in "TACAN" or "RADAR" position. 

The LORAN switch and indicator are used to insert or read out the coordinates 
of LORAN master and slave stations. Present usage of the different nwnerical 
position is as follows: 

LORAN Selector Position 

1 

Selects for Storage or Readout 

Loran Master 
2 
3 
4 
5-12 

Loran Slave A 
Loran Slave B 
Initial Point 
General fixes 

Readouts or insertions are made on the LA TITT.:DE- LO:-;GITt;DE control indicator. 

The STATION ALT indicator and knoo are used to insert the altitude of a r ad:u­
fix point or of a TAC.A:-; statior! when the coordinates are being stored into~;, . .; 
computer. The ,·alue of altitude is automatically stored with the geographica! 
coo:-dinates and is used in C.'O!)Verting slant !"angc !O grou::ct range. 

The OPERA T~XG tndicators show au."il!:lry e:quipnH:: :H s:atl!s ar.d ar-~ ti. .. .:~:~::~ ~e-: 

under the f:lllowing conditioas: 

.r·r...r l);5TH - IEunu:!:ttcd w~(:n .. ~.:5);-2-t is. seicct~...C.: to cor.::n;. t!:~ 

a utopilot and/ or th.: ilight instruments. 

LORA!' - Illuminated when the AP~-157 is iocked on to a 

TACAN 

18-IU 

master .station and slave A and/ or B. Sky wave 
r eception will also cause the lamp to extinguish 
as well as loss of lock-on. 

- Illuminated when TACA."' No. 1 is locked on in 
range and/or azimuth. 

\·o L. n 
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LATITUDE-LONGITUDE CONTROL INDICATOR C- 3962 

This control indicator provides the capabilities of storing or reading out latitude 
and longitude of selected locations. The LATITUDE and LONGITUDE counters 

. indicate the coordinates selected by the distination switch. "PRESENT POSITION­
FIX'; coordinates may be selected by the destination switch in lieu of the "Dl-D6" 
destinations. Each counter has an associated pair of concentric knobs. The outer 
knob in each set will determine if the counters are used for readout or insertion 
of data. 

The inner knob is used to manually slew the counter to the value to .be inserted 
into the computer. The STORE button initiates storage of the selected values 
of latitude and longitude. The STORE indicator will illuminate when storage in­
formation bas been accepted by the computer. The STORE button should not be 
released until the STORE indicator illuminates. Storage of LORAN fixes is 
accomplished with the destination switch in the "FIX" position. When the LORAN 
switch on the COMPUTER CONTROL panel is in No 's. "l, 2 , 3, or 4" , and the 
destination switch on the C-3962 control indicator is on "FIX" the counters will 
readout the coordinates of the selected LORAN fix. Storage of LORAN coordinates 
is also accomplished with the destination selector on ''FIX" and the LORAN switch 
on positions " 1, 2, 3, or 4" . Storage is initiated on the C-6214 initial condition 
indicator. When the LORAN selector switch is in positions "5'' through "12' ' and 
the destination switch in the "FIX" position the counter readout will be the selected 
Radar or TACA:::-1 fLx. Storage of Radar and TACAN coordinates is accomplished 
by placing bo th destination dials in the C-3962 and C-3961 to the same "D'' nu!nber. 
Slewing the counters to t!1e appropriate values and depressing the STORE button or. 
the C-3962 until the store light illuminates. After insertion the value oi tile coor­
dina tes may be checked by returning the counter READ-SE T cont:-ols to "READ". 

Rr.::GE A~"D BL\.RING l:--IDICA TOR C-3963 

This indica:or is used to d isp lay range a nd bearing between points selected on the 
cestiaa t ion cia!. (The r e :1re the same Dl -- D6 coordinates whic~ wer e ir.s e:- tec 
on the C-396::! and C-3~ul control indicators) . Wind direc t~->n and magr.itt:dt! a:1d 
:rue ground speed are also selectable readouts. 

Range and bearing readouts are available when the range selector switch is in the 
" HIGH'', " NORM'' or "LOW" po~ition . The counter will indicate 0 - 9998 NM, 
0 - 999.8 NM, and 99.98 NM respectively for the different positions. Range and 
bearing displayed is between the points selected on the concentric destination 
dials. The outer destination dial is marked< (from). The inner dial is marked 
... (to). Any combination of destinations as previously stored by the computer 
control and latitude-longitude control may be displayed. In addition, if the "from" 
dial is placed on "PRES POS" the range and bearing of any of tbe desti'"lations 

VOL. \'I IS-It 
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from present positions may be readout. When the selector switch is in the "WIND" 
position wind speeds of 0 to 1000 KN may be read on the RANGE counter. The wind 
direction will be readout on the BEARING counter. Wind v_alues may be manually 
stored by moving the outer dials of the counter control knobs to "SET", slewing to 
desired values with the inner knobs and depressing the STORE button until the store 
lamp ~~ghts . 

When range and bearing to a destination are known, they can be stored by way of 
the RANGE-BEARING control indicator. Range and bearing between positions se­
lected on the destination selector switch are stored in the same manner as wind 
information except RANGE scale selector switch must be in the ''HIGH" , " NORM", 
or " LOW" position. When this store operation is performed the latitude and lon­
gitude of the destination (to) is automatically computed and stored in the ' 'D" lo­
cation. 

The "GS/TR" position of the selector switch allows display of a ground speed and 
track on tbe range and bearing counters . Data cannot be stored manually in the 
range bearing control indicator when the selector switch is in the "GS/ TR" !>O­
sition. 

Wind values are normally computed from Doppler Radar information. If Coppler 
becomes inoperative or goes to memory the computer uses last k.,own wind values. 
Tbe operator can manually insert winds when the Doppler is inactive but •:alio 
Doppler information has priority and will :>verride all pre,·icus:y ;~s.; r:ec wir.:! 
values. TACAN or LORAN fixes will also provide the computer witil s ources of 
wind information. Correction applied :o presently indicatec: winds will oe o~e­
fourtb of diffe re:!ce between wind fro rr. fix and l:J.st-reme~bered ·.v !::-:1 ir..:;,:-:1: :;:~::;:: . 

This weighing of data e:1sures smooth wind correction. 

CROSS TRACK- ALO~G TRACK CO:-ITHO:.. iX')!CATOR C - ~_ -,; .; 

This instrwne nt inCica!es 'Es :.ar.c~ to f:,'C tv ~ :;~ C.e st i~~:l JG .:;~l.:~t~C .... :: ~.:~ ·· " 
dial of the destina:ion dial and lateral deviat•on from the seiecteC: ~;:,;!·se ,.;::·.:.33 
t~:ack , . \\ .hen the- :-.:on:-.I- LO\V 3'.\'itch is ir. t!~ t-> ··~oLl :~r .. :x:s::i.:: ::. _, :..,. ::c ·!":,_:..···:.: 
counler lndiC(ltcs u to l OIJO :\~; l 1:1 . ~ t-:~I tnc:-ctnen: .s . ~r\·..)5~ 7~·~.;~ t~ ~\. :~ .:.: : .; ~;; 

0 to 100 NM in o. 02 NM increments. When the switch is 1:1 :he .. LOW" po6ition, 
scale s are 0- 100 :\':.\1, 0. 0:! increments for A LO:'\G TRACK a::j '' - : =' ~= ~.i !:: 
0 .002 N.>I incre ments for CROSS TRACK. 

CELESTIAL DATA COKTROL IKDICATOR C-3965 

This control indicator is used to set in the "read" celes tial parame te rs. The 
PUSH TO SET button is used to select a particular star for insertion or readout 
of data. Storage of data is accomplished in a manner similar to the other control 
indicators . The READ-SET ANGLE outer knob is positioned to "SET ANGLE". 

18-12 



The counter is slewed to the desired value by the inner lalob and the STORE button 
is depressed until the store light illuminates. The selector knob allows various 
parameters to be stored or read·. The available positions are as follows: 

"DEC" Read or store declination of celestial body 
selected by PUSH TO SET button. 

' 'GHA PLT" - Read or store Greenich Hour Angle of 
selected sun or planet. 

"GHA T" Store or read the Greenwich Hour Angle 
of the first point of Aries. 

"ALT INT" - Read altitude intercept, (difference be­
tween the calculated and actual eleva­
tion angle of the selected celestial body. 

"ALT'' Elevations cycle of the celestial body. 

"AZ'' Read true bearing of the celestial body. 

' 'TR HDG" Read aircraft true heading. 

!I! ODE CONTROL INDICA TOR C-6213 

.... 

T his indicator is used in t~e a..ir drop mode of operation, ''T0111", 'TERT", ":\A\"_', 

"CRUISE OPR" and "CRUISE TEST" positions of the selector switch are not presen:ly 
C~sed . The "\'C:P.T :\AV" i)os:,ion should not !)e corJu~ed wit!:! the AWLS Vc· ~:ica! 

:\av ig9.th">n w!i!Ch is a diffc !·c::~ .sys~cn1. 

When the mode control selector ~witch is in the ' 'AIR DROP" position, tt:e com­
puter is alerted to compute air drop functions. The AlR DROP indicator illtuni­
nates when the a!rcraft has a!-rh·ec! ~ .. ~ t!~e CARP :1nd extinguis!·.es \vhe:1 the ai!- ­
crait has passed the las t efiective parachute release point . 

The IP button is used to notify the computer that the aircraft is passing over the 
Initial Point (!P) and updates the dead-reckoned position to the coo::-dinates of the 
IP . 

INITIAL CONDITION CONTROL INDICATOR C-6214 

The indicator provides for storing and monitoring parameters in the Am DROP 
mode. It can also be used in storing LORAN station coordinate information. 
When the HIGH PREC LA Tor the HIGH PREC LONG button is depressed and the 
READ- SET knob is placed in the appropriate "SET" position (N or S for latitude, 
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E or W for longitude) high precision coordinates may be installed as IP (LORAN 
Station 4), and "D'' number, or LORAN Master and Slave locations (LORAN 
Stations l, 2 and 3) . Storage is accomplished by depref:;ing the STORE button 
until the store light illuminates. Two slew knobs are provided, one for the DEG -
l\IIAGNITUDE counter and one for the MIN- SEC counter. When AlR DROP CARP 
YD AL TR x 1 button is depressed the DEC-MAGNITUDE counter will display 
distance remaining along track between the initial impact point and final impact 
pqint. When the AlR DROP CARP YD CR TR x 1 push button is depressed the 
DEC-MAGNITUDE counter will indicate computer cross track distance from 
initial impact point and final impact point. 

The AIR DROP OPEN DLY x 0. 1 and AIR DROP FALL TIME x 0.1 push buttons 
permit storage of parachute ballistics \nto the computer memory. The HEADING 
CORR x 0.1 buttOil is depressed when a correction to the ASN-24 true heading is 
to be stored for reado'.lt. 

The GROUND TEST switch is used to bypass the touchdown relay which disables 
the AS~-24 when the aircraft is on the ground. In "N0Ri'4AL" position the com­
puter will not update dead-reckoning position while the aircraft is on the ground. 
However coordinates may be stor·ed . In "TEST" position the ground disabli:1g 
lines are bypassed and tests may be performed upon the computer. 

The AN/ AS.K-2o.l IN?l:7 selector switch is used to select "C.:..DC l" or .. c.:..::;c 2", 
and "C- 12 COMPASS NO. 1- :-;o. 2- BOTH" as inputs to the compu!er. 

SPECiFICA 7!0~S 

Drum speed 

Druin tr:1cks 

Words per tnck 

Bics per word 

DC power requirements 

DC power limits 

VOL. Vi 

1::~ lbs . 

R.c~ting c :-ui-:..: 

70 

6o.l 

25 

145 watts 2S volts, DC 

21 to 29 volts, DC 

l$-15 
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SPECIFICATIONS (continued) 

' 
1 

CHARACTERISTIC 

AC power r equirements 

.. 

AC voltage limits 

Fuses (converter chassis) 

F:':\CTIO~ 

Pr e s ent posit ion latitude 

:\luitipi>: v<!Sl in:mons 
stv!"age 

R:1nge 
Flat ear th 

Great circle 

Bearing 
Flat earth 

l 'i - IG 

I 
I 
! 
' 

SPECIFICATIO N 

130 VA 26 volts, AC 
380 to 420 Hz 

410 VA fl)A 
300 VA ~B. £)C 
115/200 volts, AC 3 phase 
380 to 420 Hz 58 watts 
5 volts, AC 

26 vol ts , AC 24.5-26.5 
volts, AC 
115 volts, AC 108 . 5 - 117 . 5 
volts, AC 
5 volts, AC 3 - 6 volts, AC 

F1-Fl0 2 amperes 
Fll 4 amperes 
Fl2, 13, 15, 16, 17 1.5 
amperes 
Fl4 0.25 

RANGE ACCT.:R.ACY 

~ 90 - S 90 degrees 

\\. ISO - E : 30 de -
gree s 

:\ 90 - S :J •i latitude 
E 180 - W 180 
tongitude 

0-100 NM 

100-1,000 NM 
1,000- 10, 000 NM 

0- 100 .NM . 

. 
I 

:!:o. 5 percent of 
distance tr:t,·elcc .. plus 0 . 3 m Lnt:.<!' 

of arc 

: v. 5 ~i:!'Cer. :. oi 
dista:.ce :r::l\·el c-d 
plus J . 3 r.u:o..1t~ s 
of arc 

- il . 2 n:ir.ute llt 
arc 

.. 
- 0 . 5 .'1:.\1 

! o. s2 N~l 
'!: l. 3 :-li\1 

!0.2 DEG 

\ '0[., \'1 
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SPECIFICATIONS (continued) 

F UNCTION RANGE ACCURACY 

.. Great circle 100- 1, 000 NM :!:0.2 DEG 
1, 000 - 10,000 NM 

Along Track distance 0 - 100 NM + - 0.02 NM 
100- 10,000 NM '!:0 . 2 NM 

Cross Track distance 0- 10 NM '!:o. 002 NM 
10 - 100 NM !o. 02 NM 

+ 
TACANfix 5- 75 NM -0.4 NM 

+ 
75- 200 NM - 0.7 NM 

+ 
Radar f!,x 0- 30 NM - 0. 4 NM 

+ 
0- 300 NM -0. 4 NM 

LORAN fix 0 - 1000 NM (day) + -0.25 NM 
+ 0 - 1500 NM (night) . -0.25 NM 

BLOCK DL<\GRA.."vv THEORY OF OPERATION 

The heart of the computer is a small, rotating magnetic d!'wn . Informa,icn is 
stored in binary form upon the drum. Facilities are provided for temporary 
and permanent storage of information. Information is retrieved a.> needed for 
computations and displays . 

?.ead and write heaos are spaced to ;:rovide 7r.> tracks o r. t::(! st:>rage d rum. 
16 ;)0 slots are scribed ve r:1cally and eq..:al(y spaceci a.:-o~.::;d the er:u::: ci=c:un­
Le!·e.1c :: . The ~600 siots thus formed l..!'e :Hled with magnet ic n1 a~er:ai ar..ci :lt; ~S 
as i 1::! , OOV mini::u:.~re n:agnets (70 t::-acks x 1500 lines). Write heads are used 
to provide a source of magnetization of the individual ma.gnets (bits). The di­
rec tic~ of ~agne~.:..Z~tio~. ~).!or s:,y indica~s a ! or 0. ~J/hen the 1na~e~c d=t:.:~! 
is ::-otated past a read ~ead the polarity of the magneti.zauon is sensed and a sig­
nal corresponding to a 1 or 0 is produced. Since the drwn is rotated past the 
read and write heads at a '6000 RP:VI rate, storage and ret r ieval is accomplish.:d 
at a rapid rate. 

Th2 70 available tracks are used for various purposes, while 60 tracks are used 
for permanent storage of information. Ter.:~porary storage of 'data such as a sum 
or product which is needed for a larger scale problem solution is provided by 4 
tracks. 

The 2 sigmator (summation integrator) tracks are used to store Incremental pulse 
accwnulation, real time accumulations, Integration, exterpolation, etc. 
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Drum register tracks ar·e used to hold words being manipulated as either operands 
or instructions. (An operand is any one of the quantities e'ltering into or arising 
from an argument, a result, a parameter, etc.). 

The Sector-Address tracks primary purpose is to define each of the 64 sectors, 
or· words around the drum. (25 bits per word x 64 words = 1600 bits per track.) 
The sector-address track is also used as a synchronizing device in determining 
individual bit location within a word. 

The Clock track supplies timing pulses required by the computer. By synchro­
nizing computer circuits to the clock pulses, slig~t variations in drum speed. will 
not adversely affect operation. The clock track is pre-recorded with all of its 
1600 bits magnetized in the same direction. Each bit then will initiate a pulse 
which is in synchronization with that particular bit in the other 69 tracks. 

Outputs from the 66 storage tracks (permanent, temporary and sigmator) are 
controlled by the Register, Sector-Address and Clock tracks. Read heads pro­
vide a continual output to a matrix which is controlled by the remaining t:-acks. 
Since readout is accomplished by one Flip Flop (FF), it is readily apparent that 

STORAGE ~ j 
'.JR I TE j 
HEADS L 

j 
r 
~ 
~ 

' j ~RDERS ~ 
I ~ -< -· .. ~ 

one portion of one track can be read at or.e t ime. The anomaly of 72 read heads 
on 66 tracks is expi<Uned by the fact that som~ tracks na•'e more than one r e:J.c 
bead. ::1-lult iple head on a single track allow r ecirct:lation of data to that tnc~;;. 

Information is inserted into tne drum by write heads which furnish a magnet!)moiive 
force of approximately 15 ampere-turns to the drum bit which 'is located 0. 00! oi 
an inch from the write head. The applied force i > sufficient to saturate the bit 
magnetically. South-north polarization of the bit represents a zero. Polarity of 
the magnetization of the bit depends on the direction of current flow in the write 
head. All bit information may be erased by writing new information over the old. 

VOL. \'1 
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Much of the information used by the computer is of analog type. An input- output 
unit (which is part of converter chassis - power supply PP-3214) is used to trans­
late the input analog signals to binary digital form for the computer. Reconver­
sion of the binary signals going from the computer to analog form is also accom­
pli~hed in this unit. A typical example· of this conversion is the changing of an 
input synchro signal such as the C-12 compass output to digital form for use of 
the computer. 
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