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I IJNCLASS/t="/EO 
Avro Aircraft Limited 

INTER-DEPARTMENl'AL MEMORANDUM 

Ref 3533/22/J 
D ite Auf.'..1st 19, 1955 

To Mr. 3. E. Harrer - Chief Exr:erimental Zn.71 neer. 
From J" ohn :10rris - l\.ssist'l.nt Chief terodynamidst. 

1UDJect. CF-Y5 - IN3TRtn•iEJT. TION 

DRP/rh 

Lsue 4 of CF-10? Jn,..tru."1ent11tiu,1,. to be inst lled on ai::c-crt-ft 
l, 2 a~d 3, is attached. 

I, i, requested that all f 1 m1l pro,ros·1ls fer instrument it.ion, to 
,1,nt the requfr-"'m8nts of this lbt, be submitt9:J to the A.erodynarues 
Department . 

N0te: In :,ome c·rnes, sam1:-lin6 r··tes will be reviewed. 

John Morris, 

cc Messrs~J.C. rlcytl G. Hake 
Assistant Chief Aerodynamicist. 

l • 1. Lindley 
J .A. Chatr:berlin 
J .L 3cott 

J. r":llie 
F. Brime 

Centr l Files . 

I. 
C" 
.::> • 

F. 
? ... 

8rai;: 
1hiteley 
Mitchell 
Younc. 



CF 105 - INSTRUMENT AT ION - ISSUE 4 

STA.BILTIY AND CONTROL 

- ✓ 1) Pres sure A/C static. 

- v 2) Pressure A/C differential. 

3) Free air total temperature o 

- ✓ 4) Angle, elevator, port.* 

_✓5 ) Angle, elevator, stbd .* 

~ ~ 6) Angle , aileron, porto* 

=--~ 7) Angle , aileron, stbd.* 

-✓ 8) Angle, rudder.* 

£ 9) Angle, pitch.* 

.,/ 
- 10) Angle , bank.* 

__. .1 12) Angle, att '.lck. 

--.. 13) Angle, sideslipo 

14) Ansle , airbrake, port o 

15) Angle; airbrake, stbdo 

16) Rate, pitch. 

17) Rate, roll . 

18) Rate, yaw. 

-· / 19) Acceleration, normal. 

_ /20) Acceleration, longitudinal. 

- "21·) Acceleration, lateral. 

* 

(lb/rt 2) 

(lb/ft2) 

150- 2160 

0- 3000 

A~curacv 

-65 +35Q°F' o5% 

- 30 +20 0.5% 
~10 + 10)** (0.5%)** 

- 30 + 20 
(-10 +10) 

-19 +19 
(-10 +10) 

-19 +19 
(-10 +10 ) 

-30 +JO 
(-10 +10) 

-60 +60 
(-10 +10) 

-85 +85 
( - 25 +25 ) 

0- 360 
(-10 +10) 

-10 +40 

-15 +15 

0- 60 

0- 60 

0. 5% 
( Elo 5%) 

0. 5% 
( o. 5%) 

0. 5% 
( o. 5%) 

0.5% 
( o. 5%) 

0.5% 
( o. 5% ) 

o. 5% 
( o. 5%) 

.1% 
( o. 5%) 

-JO +30°/sec Oe5% 

-300 +300°/sec 0. 5% 

-30 +30°/sec 0. 5% 

-3 +8g o5% 

- 1 +l g 0. 1% 

-o. 5 +o. 5G o. 5% 

Frequency 
Samplin!! 

1/2 sec 

1/2 sec 

1/2 sec 

10/sec 

10/sec 

10/sec 

10/sec 

10/sec 

10/ sec 

10/sec 

10/sec 

10/sec 

lo' sec 

5/sec 

5/sec 

10/sec 

10/sec 

10/sec 

10/sec 

10/sec 

10/sec 

Not more thi:m 3° phase shift at 15 cps. 
** Figures i n brackets are for Limited Range . 

(Continued) .. . 2/ 
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Stability and Control (Continued) - 2 -

22) Acceleration, yawing. 

2J) Acceleration, elev:1tor, port) 
) Not more than 

4) Acceleration, aileron, port )) Y:' phase shift 
) at 15 cps. 

25) Acceleration, rudder, ) 

26) Force, elevator, stick. 

- 27) Force, aileron, s tick. 

,,_..,.,__ 28) Force, rudder, pedal. 

29 ) Position, elevator tri~mer. 

JO) Position, aileron trimmer. 

..-- 31) Position, Rudder, tri~.mer . _. 

Position, damper elevator 

- Position, damper elevator Not more 

Range Accuracy 

-50 +50°/sec2 Oo5% 

-200+200°/sec2 0.5% 

- 200+200°/sec2 0.5% 

-200+200°/sec2 0.5% 

-80 +120lb 

-30 -t-JO lb 

-150 /150 lb 

-o.6 fo.6 11 

-o.6 +0.611 

1% 

1% 

1% 

1% 

1% 

1% v32) 

i/33) 

34) 

35) 

36) 

Position, damper aileron 

Position, damper aileron 

Position, damper rudder 

port~ 

stbd~ 

port ) 
) 

then 3° phase - 0.6 +0.611 

stbd) 
) 
) 

37) Position, stick, elevator. 

38) Pos'ition, stick, aileron . 

- 39) Position, pedal, ruddero 

shift at 

20 cps. 

- 1,.0) Position, parallel s ')rvos - elevator. 

- 41) Position, parallel servos - ailerono 

42) Signal damper elevatoro 

_. 43) Signal damper aileron . 

-✓ 44 ) Signal damper rudder. 

45) Signal ~amper rudder emergency. 

Z/4 

~·requency 
Sampling 

10/sec 

10/sec 

10/sec 

10/sec 

2/ sec 

2/sec 

2/sec 

2/min 

2/min 

2/min 

10/sec 

10/sec 

10/ sec 

10/sec 

10/sec 

10/sec 

10/sec 

10/sec 

10/sec 

10/sec 

10/sec 

10/sec 

10/sec 

10/sec 
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FLYING C O!'i'TROLS HYDRAULICS 

P'requency 
Ra,nge Accuracy Sampling 

-- 1) Pressure pump i nlet - one pump only. 0-200 psi 3% 10/ sec 

2) Pressure pump delivery one system only. ', 0-5000 psi Zic, 10/sec . 

3) Pressure valve inlet, port aileron. I 0-5000 psi Zic, 10/min 

4) Pres sure valve i nlet port aileron. ·$ 0-5000 psi 2% 10/min 

5) Pres sure jack return, port aileron. 0-2000 psi zJ, 10/ min 

6) Pr es sur e valve inlet, port elevator. 0-5000 psi Zia 10/min 

7) Pressure valve inlet, port elevatore 
("] 

0-5000 psi Z!o 10/mfo 

8 ) Pres sure j ack return, port elevator. ._; 0-2000 psi Zf, 10/min 

- 9) Pre ssur e valve inlet, rudder. 0-5000 psi Z!o 10/min 

~ 10) Pr essure valve inlet, rudder. 0-5000 psi zJ, 10/rain 

- 11) Pressure jack return, rudder. 0-2000 psi zJ, 10/mio 

- 12) Temperature, pu.11p inlet One only. ~ -65 +JOO°F 7J; 2/min 

- 13) Temperature, No. 1 heat exchanger inlet. 
.) 

- 65 +JOO°F zJ, 2/min :? 

- 14) Temperature, No. l heat exchanger outlet. -65 +JOO°F 2% 2/min 

__. 15) Temperature, No. 2 heat exchanger outlet. ;;.65 +JOO°F Z1j, 2/min 

16) Position, accumulator pistono 1% 10/sec 

17) Position, compensator piston. Zf, 10/ min 
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EID I NE INST ALLA.T ION 

• FREQUENCY 
ROOE ACCURACX SAMPLIN'J 

1) Engine oil pressure porto 0- 50 psig L$ 2/min 

2) Engine oil pressure e.tbd . 0- 50 psig 1$, 2/rnin 

3) Oil inlet temp to engine, port. 0-500°F zJ, 2/min 

4) Oil inlet temp to engine, stbd . 0-500°F Zf; 2/min 

5) Fuel jnlet t o burner temp, port. (engine) -65 +.300 ~ 2/min 

6) Fuel inlet t o burner t '-'mp , stbd. (engine) -65 +300 zJ, 2/min 

7) Gearbox oil ·heat exchanger inlet temp. -65 +500°F 21, 1/min 

8) Gearbox oil heat exchanger inlet temp. -65 +500°F 2%, 1/min 

9) Coolin air, tunnel ski n, et c . temp ) - 65 +700°F 1% 1/min) 
I ) Sotif ) 8 off 

16 ) Coolin·g air, t ur:nel skin, etc. temp) -65 +700°F 1% 1/rnin) 

17) Intake duct static - port. 0-30 psia 1% 6/min & Cont 

18 ) Intake duct stat ic - stbd. 0- 30 psia 1% 6/min & Cont 

19) ptessure compressor inlet port. 0-30 psia 1% 12/min 

20) Pressure compressor inlet stbd. 0- 30 psia 1% 12/min 

21) Pressure H.P. compressor discharge port , 0-400 psia 1% 12/min 

22) Pressure H.P. compressor di s charge stbd. 0-400 psi a. 1% 12/min 

23 ) R.P.M. L.P. compressor port. 0-100,t 0. 5% 12/min 

21.) R.P . M. L.P. compressor stbd. 0- lOCJ,£ 0. 5% 12/min 

25) R.P. M. H.P . compressor port . 0-100% 0.5% 12/min . 
26) R. P. M. H.P. co "pressor stbd . 0-lOa,t 0.5% 12/min 

27) Power lever position port. 1% 2/min 

28) Power lever position stbd . 1% 2/min 

29) Mass flow of fue l to engine port. • 0- 25 , 000 
l b/hr 

0.5% 12/min 

30) Y~ss £low of fuel t o engine stbd. 0-25, 000 0.5% 12/rnin 
l b/hr 

31) Stati~ pressure in engine bay 
4 off 

0~20 psi 1% 6/min & cont ) 
I 

? 34) Static pressure in engine bay. 0- 20 psi 1% 6/min & cont 
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FUEL SYSTEM 

1) Mass f l ow to engine/AB combination - port . 

2 ) Mass flow to engine/AB combination - stbd. 

0-100,000 
l b/hr 

0-100 , 000 
lb/hr 

3) Fue l temp, to engine/AB combination stbd, only. - 65 +250°F 

4) Pressure fuselage tank No . 2. 0- 30 psia 

5) Pressure wing tank No. 7 st bd. only . 0- 30 psis 

6) Fuel pressure e.t engine inlet port. 0- 75 psia 

7 ) Fuel pr0ssure at engine inlet stbd . 0-75 ps ia 

8) Temp in No. 5 tank - stbd only . -65 +160° 

9) Pressure in No , 5 tank st bd. only . 0- 30 psie 

10) Fuel temp. entering heat exchanger stbd only. - 65 ·+-200°F 

Accuracy 
Frequency 
fulnipling 

1/sec 

1/sec 

1/min 

1/min 

,:?! 1/min 

2% 2/min 

ZI, 2/mi.n 

zJ, 2/min 

Z%i 10/min 

1% 2/min 

+ Fuel contents gauges in all tanks (instrumentat ion already fit ted). 

UT ILTI'Y HYDRAULICS 
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LCW PRESS URE PNEUMA.T ICS 

1) Temp. at port engine bleed. 

2 ) St atic pressur e a\ port engine bleed. 

.3 ) St at i c pressure aft er reducing valve on 
port engi ne line. 

4) Temp of fuel pressuri zation air. 

5) St atic pres sure of fuel pressurization air. 

6) Total head of fuel pres surization air 
(Differential pressure). 

7) Tern~ at uurbine inleto 

8 ) Tot al head turbine inleta 

9) Temp, at turbine outlet. 

10) Static pressure at turbine out let. 

11) Turbine bearing temperature. 

12) Turbine R.P. M. 

+100 +l OOO°F 

0-360 psia 

0-100 psia 

-20 +4oo°F 

0-100 psia 

0-10 psia 

- 20 +250°:F 

0-100 psia 

-1.30 +lOO°F 

0-20 ps ia 

13) Inlet temp to fan. 0 +500°F 

14) Temp of air to cabin . •20 +130°F 

15) Static pressure air t o cabin . 0-20 psia 

16) Total head air t o cabin (Differential press) 0-10 psia 

17) Cabin pressure. 0-20 psia 

18 ) I nt egrating total head r ake in port cooling 
air exit . 0- 30 psia 

19) Integr ating total head rake in stb 'd cool ing 
air exit. 0-30 psia 

20) Static pressure in port cooling air exit. 
. 

21 ) Static pres sure in stbd. cooling air exit. 

+ 6 temperature indicators in the cabin. 

It 

0- 20 psia 

0- 20 psia 

Accuracv 

1% 

1% 

1% 

1% 

Z/a 

3% 

1% 

0.5% 

1% 

1% 

1% 

1% 

Frequency 
Sampling 

10/min 

10/m1n 

10/ min 

5/mi~ 

5/mib 

5/min 

5/min 

5/min 

5/min 

5/min 

2/mi n 

2/min 

5/min 

5 /min 

5/min 

5/min 

2/min 

5/min 

5/min 

5/min 

5/min 
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ELECTRICS 
Frequency 

Range Accuracy S~rQI2ling 

1) Temp of aft bearing - port alternator, - 70 t4-5 0°F Z/o 2/min 

2) Voltage A. ,.1 port alternator . 0-130V A.C 0.5% 1/mi n 

1) 
~ ' Voltage B ~ port alternator. 0-130V AC o. 5% 1/min 

4) Voltage C ;6 port alternator . 0-130VAC 0.5% 1/min 

5) Volt age A p stbd alternator. 0-1301/AC 0.5% 1/min 

6) Voltage B ~ stbd alternator. 0-lJOV A.C 0.5% 1/min 

7) Volt age C p stbd alternator. 0-130VAC 0.5% 1/min 

8) Current A ~ port alternator. 0-80A 0. 5% 1/min 

9) Current B 9) port al ternator . 0-80A o. 5% 1/min 

10) Current C J6 port alternator. 0-80A 0.5% 1/min 

11 ) Current A y1 stbd alternator. 0-80A o. 5% 1/ rnin 

12) Current Bf' s tbd alternator . 0-80A c. 5% 1/min 

lJ ) Current c f) stbd alternator. 0-80A 0. 5% 1/min 

11 .. ) D.C. voltage of trans rect vint. port. 0- 32V"DG o. 5% 1/min 

15) D ,C. voltage of trans rect vint . stbd . 0- 32VDC o. 5% 1/min 

16) D .C. current of trans rect vint . port. 0-135A 0.5% 1/min 

17) D.C. current of trans rect vint. stbd . 0-l35A Oa5% 1/min 

18) Exhaust t emp of T .R. U.S. 0-300~F Z'/o 1/min 

19) Temp of N.W. well. 0- 200°F '4, 1 / . 
1 min 

20) Temp of electrical bay. -70 +275°F Z!o 1/min 
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UNDERC . RRIAGE 

Frequency 
RanP.' e Accuracy Samnling 

1) Temp of brake plates. 0- 200O°F zJ, 1/sec) 
1 ) 4 off 
/4.) Temp of brak~ plates. 0- 2000°F ZI, 1/sec ) 

5) U/C leg ac cel eration fore and aft - port. -75 +75g 4% 50/sec 

6) u/c leg acceleration fore and aft - stbd. -75 +75g 1$ 50/sec 
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STRUCTURaL I NI'E.GR ITY 

Provis ion to be made for 50 strain gauges, positions to be decided ' 

by F. Mitchell, Stress Department . The frequency of sampling will 

be provi s ionally 5/sec. 




