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RELEVANT SPECIFICATIONS 

DESCRIPTIOîï OF THE 15BIÏ 

Gene 3.• a I E e s e r i t ion 
Pressure Data Section 

True Airspeed Computer 
Angle of Attack Repeater 

Figure 3 

Air Data Computer Gcieral Block Dlarram 
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KG32 AIR DATA COMPUTER 

OP"THE 

GENERAL 

which was, in turn, part of the Astra Neap': 
System designed for the Avro CP-105 aircrj ' 

The Air Data Computer (Pig. l) accepts inputs 

and corrects, as repaired, and provider, air data 

As aircraft 1 ecs more c 3lex, it \ s re.c- 

computer which measures, computes, corrects and 



RELEVANT SPECIFICATIONS 2 

Specification B-EB 875 "Preliminary Detail Spe 
ification for the YG719 Air Data Computer" outlines 
the general requirements for the A.D.C1 The fol~ 
lowing Engineering Specifications (E.S.) which are 
internal documents used by Minneapolis~Honeyve.il 
define the component parts of the A.D.C. in greater 
detail. 

a) ES 2032-1-A2 Air Data Computer System 

b ) ES 2032-2-A2 Air Data Computer 

c) ES 2032-3-A2 Pressure Data Computer 

d) ES 2032--H-A2 True Airspeed Computer . 
Total Temperature Converter. 
Air Density Computer. 

e) ES 2032-5~A2 Angle of Attack Converter 

f) ES 2032-6-A2 Chassis specification 

g) ES 2032«-7-A2 Potentiometer stacks. 

Li> i U 
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3.1.3 

3-1.3.1 

3.1.3 

3.2 

outputs of A(log PQ) and dflog 
At 

are provided. 

The potentiometers and synchros are ener- 
gised by the nub-system requiring the signal. 
This eliminates phasing problems. 

Mechanical 

Inputs 

Mechanical inputs to the Air Inta Com- 
puter are ia the form of air pressures, tem- 
perature detected by resistance vires, or angles 
and are as follows: 

a) Total. Pressure {??) 

b) Static Pressure (Pa) 

c) Angle of Attack {*?{ ) 

d) Total Temperature {Ti} 

Outputs 

Ho purely mechanical outputs are provided. 

C uapbnent Partc 

1rs-, '.'are lata Section 

b} A ir '.a n o i t y G o n p u t e r 

c) Total To vor ture Computer 

e) Angle of Attack. Repeater. 

EC/MP Document CR-ED 1061 
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4.2 

DESCRIPTION OF PARTS 

STS"1 P EF ' Sirifci 

General Ses cription 

Modular construction is used throughout this 
device. The modules simplify maintenance and 
provide adaptability of design to changing aircraft 
applications because it is possible to adapt a 
module to a new requirement with relatively minor 
changes. Each module is complete in itself, and 
most modules can be replaced without read anting 
other modules. Replacements may be made with the 
use of simple wrenches and screw drivers only, 
no soldering or special tools are required. Two 
oi the modules in the Pressure Data Section require 
phasing and are preadjusted before being assembled 
in the final assembly. All other units require 
only proper internal gear meshing. Interconnection 
between sections is purely electrical. 

Pressure Data Section 

The pressure Data Computer (Fig. 2) is a 
mechanical analogue computer which converts 
pitot-pressure (Pg>) and indicated static pressure 
(PB) obtained from the aircraft pitot-static sys- 
tem, into the desired electrical outputs from these 
parameters. This section consists, functionally, 
of the pitot and indicated static pressure trans- 
ducers and servo loop, a static pressure error 
corrector servo loop, a mechanical computer, and 
the pressure data output devices. The converting, 
computing, and output functions are combined into 
one continuous mechanism for optimum per:’ nance. 

The pitot and indicated static pressure trans- 
ducers sense pitot (ram air pressure) and static 
pressure (altitude) by means of servoed rebalance 
mechanisms. The outputs of these transducers are 
shaft rotations proportional to log Pj and leg 
Ps* Static pressure error is computed and 
the proper correction applied by the Static Error 
Corrector servo loop, (The static pressure error 
versus Mach number relationship is a character- 
istic of the particular nose boom and pitot sensor 
combination). 

A typical pressure transducer is shown dia- 
gramatically in Figure 3. Two bellows, one sens- 
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ing and one reference (evacuated) arc nounted 
in opposition to each other. The outer bellows 
headers are counted to the t.v s uccr structure 
and the inner headers arc Joined by a rigid liais. 
The differential force iron is bellows is trans- 
mitted to a reed suspended sense beam by means of 
a flexible tape which is always in tension. The 
sense beam serves as a direct motion multiplier 
to the highly sensitive inductive signal pick-off. 
One end of a.torsion bar rob alar ce spring is 
coupled to the sense bear *,t its pivot point 
through a coaxial tube which also serves as part 
of the beau mounting in fro X-reed sus; sion. 
The car; follower is mounted on the of- ■ end of 
the torsion bar spring and is rotated .y a con- 
toured cam lich; in this case. generates a 
logarithmic function, 'f : , log cam is on the 
output shaft of an adjustable cam. 

A change in pressure ia the .sense be Hoirs 
results in an unbalance of forces on the sense 
be. i. t o ;iisefjucat s.-.i,rotation. The re- 
sultin : movement of the slug in the inductive 
pi cl o generates ,, si, A-f which' is fed to a 
pha se : tive c plifi- ;* whic reuses a servo 
motor z-y ; ' l we a mechanical lia .huge to restore t 
slug to its still position by .-•©hating the torsion 
bar. vfu: A -Acr I in I -lets of a gorr 
tr. w fitch ■ ’ivas throw-.A?. .Ajustable cam 
which correc is anjr re per sable errors due to err 
conioa.- j, ; :ar irr tl ; i '.ies etc. The output 
of • xd.f.... sable Ci i connects to the log-cam 
u i( . a non-liuccr C Lo girl thru, c) ro- 
ta' , ; the foil-' we:; to the torsion 
bar s .::d sense been to restore the beam 
and inducti' e pick-off to its null position. 

T. 's ad the P«j* transducers ar f ntical 
with er. .".option of t! ; tors;. on bar rebalance 
3pr. A. The tors'. : bar springs,, which do not 
have ch Aging centre of gravity to produce a 
shi 't ,r- .t'c balance, have spring rates to 
mate ’M ant- P;J pressure ranges. The pres- 
sure ranges of the two units are scaled to make 
the log c"as identical. 

To compensate for the sensitivity of the 
' 

be;;:, with t same polar moment of inertia is 
cou;.et to .t i phase opposition. The whole 
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system is also carefully statically balancée) to 
reduce position error to a minimum. Materials 
have been selected to minimize the effects of 
temperature, and further compensation is accom- 
plished by means of a bimetallic element acting 
on the sense beam. 

The Mechanical computer receives as inputs 
shaft rotations proportional to the logarithms 
of Pip and P3 from the pressure transducers, 
and angle of attack information from tile angle 
of attack repeater in addition, an internal 
loop, the static pressure corrector, stores 
data relating P/Ps to indicated pressure ratio 
PT/PS, and supplies the correction nac s ry 
to provide a true static pressure P3 as £ shaft 
rotation, (P is a function of pressure obtained 
as an intermediate computation stage). Outputs 
are provided as follows : 

a) Ps, log Ps, and h - The output of the 
static pressure corrector is a shaft 
rotation proportional to the logar- 
ithm of ;1 + P/Pa). When this shaft 
rotation is combined with the shaft 
rotation proportions' to log P8 by means 
of a differential gear, the output, shaft 

means of an adjustable cam the log Ps 
shaft rotation is converted to a 3haft 
rotation proportional to h (Pressure 
altitude). Further, by the use of a 
solid cam and an adjustable cam, the log 
P6 shaft rotation if. converted to a 

b) Log R and Mach Number - The com' 
ation of shaft rotations proportional 

shaft rotation proportional to log R. 
Tbie shaft -otaticn may be converted to 
a shaft rotation proportional to Mach 
number by use of an adjustable cam. 
Shaft rotations proportional to log R 



c Impact Pressure - Ae mentioned above 
the cam-follower shaft of the transducer 
has a rotation proportional to the sensed 
pressure. A transmitting synchro attach- 
ed to this shaft on the total pressure 
transducer provides an electrical signal 
proportional to total pressure as an 
input to a differential synchro whose 
rotor is positioned by the Pg shaft. 
The electrical output of this differential 
synchro is the difference between PT 
and Ps, and is proportional to qc. 

d) Rate Signals - Electrical rate signals 
are available from the velocity generator 
sections of the Pq1 and Pg loop servo motors 
These voltages are proportional .o 

d leg P6 and d log Pqi. The two voltages 

may be summed to provide d log R or may 

be used separately. The sum provides 
the rate portion of the Mach Hold signal 
and d log Ps provides the rate portion of 

to Mach number M,!, altitude (Ps) and total 

the following equations: 



Ps is static pressure 

M is true Mach number 

The Total Temperature Computer (Fig. 5) 

to indicated total temperature from the remote 
temperature sensor . it repeats this signai and 

temperature to the Air Density Computer, the True 
Airspeed Computer and to using sub-systems„ 

inum resists nee e lement which follows the Calletor. 

at 0*C * 50 ohms. 

. .. ■ - - ■ ■ 
e JT’-. . e- 1 A 

is i X ê L: 4 i m‘ 

temperature in °R. 

air . 

ivat! $$ torfejillif if 1 







5.1 

5.1.1 

ranijo CE 

Operating Ranges 

The operating range of the HÇ32 Air iata 
Computer as based on the assured flight envelope 
of the aircraft. 

aj Indicate.1. Static Pressure (Ps) Trans- 
ducer: '0 to 2420 p.s.f. 

e) "am Temperature (Tj_) Transduce:.': 350° 

e) Static Error Corrector: Ps/Ps may vary 
from 1.055 to „99- 

f) Ram Temperature 

. 

(qc) 0 to 4783 p.s.f. 

-50 to +20° 

shaft rotation at 
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Static Air Density Computer Schematic Diagram 
Figure 4 
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