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By Dhipechd Chsrfod

Introduction.

Thire have (da] iy a nd varied nttea I'Ilfll.ﬁ inthe Fli'-l"'u'
to salve the PZX navigational triangle utilizmg graphi-
calemechanical salutions: The great majority, however,
hawe mt possessed sufficient accuracy and ease of use
in make them capable of supplanting and superseding
pthier eskabiished mwtlhods, This paoer seeks o combine
and present all the relevimt eparts and docurmentation
pertaining tothe origin, the developmentand the gpera-
tiomal history of the Zess ARGL Information recuntly
teclassified and released to the general public by the
relvvint aulborities has been included

Crigins.

Perhaps the mostimmediate predecessar of thie ARG
wae the Pastien-Morin Teps 12 caloulator, This instru-
mentwas vriginally comcenved by P rotessor AL ] Basten
for Air France and produced by H. Mocin in Piris, France
in the lale 19301 This device comprises fwo superin-
poaed circular conrentric transparemt engraved plates
based on an prthogeaphic projection, The lixed upper
plate comprising a graticule of parallels and meridizne
with minimal divisions is used (o give an idea of the
measurernents corred out, The lower rotating graticule
is, identical to the upper, but with much more delailed
engraving of which the divisioms are nol wisiole to
naked 2V, but only by means af three micruscop£3, o
iof which are mubile and allew complete exploration al
the grid, and a third fized microscope which enabies
the tatitude rotation ta be accomphshed. 1t was heavy
and expensive and although the accuracy of the insiru-
ment was professed o be in the order of one minote of
are, the accuracy attained was, huwever, reported to b
insufticient,

Operational Requiremants
The Luftwaffe had decided by the early 1940' that
the further development of calculated albitude and azi-

rruth takles was virtually cune luded, and that use of the
Gernman copy of the Bygrave slide rule manuafachured
by Thennert & 'ope, at Allona, and knowen as the HREL,
presesspd difficulties for the observer when used in poor
light aru) when subjected to aeroplane vibralion.

Their new feguirement was for an inatrument with
the tollinwmg properties:

s The solution of Lhe spherical triangle
must be sa simplified that, by a single
inserlinn of the three known quantities
i [ime Angle, Declination and Latitude),
Fhe Lo requbred uantities {Altitudeand
Acimmath) will be shown divect v, without
nteemediate r_|1|.||||-||i1='.-'s and without riles
cancerning plus and minies signs, with on
accuracy of aboul 11 of altibude and +1°
of azimuth,

o ltshowld be suitoble for use inall latitudes
and for all heavenly bodies,

= Itshould make the smallest possble de-
mand on precision engingering capacity
in uhtaining the desirsd accuracy.

»  Theresheuld be ditect reading of allvalhoes
and scales.

The methed finally chosen was spherical co-ordinate
tranalarmation Mechanical rotation b= both simple i
retiabie, ard i addition, the whole hemisphers can be
u.n-rm::ur.ix_-\l werthsul tromblesame distortiams,

Principle Of The Instrumet

[he Basia al e ARG i & grid inscribed with gn
peuatnrial stereographic diagram of @ hemisphoere, poo-
jected on toa plane pamlle] 1o he plane of the pheerver s
meridian,

Censider the following bewo dizgrams:

In the polar mode {Lalitude — = 907} the grid repre
senis lhecelestial sopualor system, and is made up of lines
marking Hour Circles and Parallels of Declination,

Eigyre 1 ARG grmlaf ool
i = o (3 50T

Dieclipadicn = + (W) 307
By rotating thegrid from the polar mode to an angle
erqual to the co-latitude, the point previeusly marking the

-
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