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7655/09/J 
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J. D. H0dge 

AVRO AIBCRAFT LIMITED 

Inter-Departmental Memorandum 

ARROW 1 = WHEEL BRAKE TESTS 

Herewith R.F. T. No. 5035 coverinp; the testin~ reauired on the 
Arrow 1 wbeel Brakes dciring the Phase 1 Engineering Program on 
Aircraft 25201. 

In order to complete this t esting the following measurements 
·will be reauired in Eci.di tion to t hose listed in Report No. 
FAR/c105/1; Issue 7. 

1. Pressure in Emergency Brake Supply Line 0 - 2000 psi ± 40 psi 

2. 

3. 

Pressure at outlet of brake line 
shuttle valve at the bottom of each 
main gear leg o ~ 3000 psi ± 60 psi 

Continuous brake pad temperatures for 
2 main ·wheels (one Port 3 one Stbd) 0 - 2000°F ± 40°F 

Items 1 and 3 have al.ready been installed for ground testing but 
have not previously been specified for flight test. 

This memorandum is issued as on addendum to FAR/Cl05/l Issue 7, 
and the above measurements will be included in the next issue of 
this report 0 

J. 
Tee ·ght 
Test Co~ordinator 

Pr,oject Approval 



'. '-..__.... 

DISTRIBUTION 

}f..r~ R. Lindley 
Mr~ J: Chamberlin 
Mr~ Fo Brame 
JvT.r ~ c; Lindow 
Mr~ F~ Mitchell 
Mr~ p~ Martin 
Mro Do Seard (6) 
Mro J~ Ames 
Mr~ D. Royston 
Mr~ T~ Roberts 
}lr~ J~ Booth 
Mr~ D~ Ridler 
Mr~ J~ Lynch 
Mr; J~ Gale 
JvT.ro J~ Scott 
w/c G~ Waterman 
w/c G. Waterman (2) AVRO T.S.D. RCAF 

for transrnitta~ to · 
S/t K. Owen, C.E. P.E. 
Detachment. 

Central Files 



AVR0 AIRCRAFT LIM/TEO 

MALTON, ONTARIO 
5035 R.F. T. HO. ___ :.,____;;_:...._ ______ _ 

SHEET HO. -~l"'---- OF ______ _ 

REQUISITION FOR FLIGHT TEST 
DATE: March 24 2 1958 

25201 
A .. '.RAFT ASSIGNMENT HO. X73-384 WORK ORDER HO. 

ARROW 1 W"HEEL BRAKE TESTS 

lo OBJECT 

To prove the Arrow 1 wheel brake system on a complete aircrafto 

2 o EQUIFMENT REQUIRF,D 

Arrow lj Aircraft 25201. 

'----' 3 o INSTRUMENTATION REQUIRED 

3ol Pressures 

Continuous pressure readings at the following pointso 

3~i~l Emergency brake supply lineo* 
3olo2 At outlet of the brake line shuttle valve at the bottom of each 

3:1~3 
3 ~ l.;.4 
3olo5 

3~2~1 
3~2~2 
3o2 .. J 

main gear lego -r..-
Utility Hydraulics Pump Inleto 
Pressure regulator "return" port; 
Pressure regulator "system" porto 

Utility Hydraulic pump inlet temperature (one pump)., 
Brake cylinder return temperatureo 
Continuous brake pad temperature for 2 main -wheels (one 
stbd)•:~o 

Accelerations 
•• 

3~3~1 Aircraft longitudinal acceleration (X)o 
3:3~2 u/c leg accelerationfore and afto (port undercarriage)o 
3o3o3 U/C leg accelerationfore and aft (stbd undercarriage)o, 
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March 24 9 1958 

25201 
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3o4 Miscellaneous 

3~4~1 
3~4o2 
3~4o3 
)o4o4 

Record of the aircraft heading during landin~ and taxiing 0 

Ground 'Wind speed and directiono 
Ambient air temperature and baromeiriicair pressureo 
Runway conditions o 

3o5 Painted Colour Bar Indicators 

The brake wheel walls of all four wheels 
90''Y· spacing from the hub outwards to the 
and beading should be painted similarlyo 

should be painted radially at 
bead seatingo TTire side walls 

Temperature range of the strips 
cover the range 250°F to 8000F 0 

306 Using .cameras and surveying equipment as necessary obtain a plot of A/C 
position along the runway vso timeo The following points should be 
clearly indicated when applicableo 

3~6~1 
3~6~2 
3~6~3 
3~6~4 
3~6~5 
3~6~6 
30607 

4o IB.OCEDURE 

Touchdown point 0 

Point at which the throttles were r-educed. to .'..igling 0 

Point ~f first brake applicationo 
Point when the brake parachute release actuation was made 0 

Point where the brake parachute was fully streamedo 
Point ·where N/w touched downo 
It must be possible to correlate brake pad temperature to the above 
pointso 

4ol In order to determine the ability of the brakes to hold.the A/G during 
engine run up the foJ.low--ing procedure should be adoptedo 

Both engines should be idled with the wheel brakes in the parked position 
and no chbpks in front of the wheels.. Then .. alternately run up each engine 
to ma:rl.mum thrust., including A/B,;,or until the aircraft.begins to creep 
forward 9 whichever occurs firsto 
The above procedure should then be repeated1 running up both engines 
simultaneously maintaining the engines at equal thrust until the aircraft 
begins to cree o 

APPROVED BY: 

DATE FOR COMPLETION PRIORITY 

AUTHORIZED BY: 

ESTIMATED COMPLETION 

DATE: 



AVR0 AIRCRAFT LIM/TEO 

MALTON, ONTARIO 

REQUISITION FOR FLIGHT TEST 

25201 
AIRCRAFT ASSIGNMENT NO. 

. ~; 

R. F. T. NO, -----')c..::0"""3""2---------­
"l 

SHEET NO. __ .,, __ OF -,--------

DATE: Ma;rch 2L., 1958 

WORK ORDER NO. 

40 3 This test should be -~ondu~ted as in item 4~1 appl.ying the brakes in the 
nonnal manner., not the pa:ckin2: brakeso 

Lin4 Repeat the pro,c:~dvre of item 4o:: applying the brakes i:a the nonnal mannm- !J 

not the parkine b:r·akcsn 

NOTE ~= In the ·preceding four tests 9 three different aircraft weights should be 
tested.I) So ,, ooo l bs~ 5?!)000 lbs and 6h.\i ooo lbs and on various conditions 
of the runaway ineo wet;, dry_~ icy etco These tests whould be done 
prior to a flight, ;;hile brakes ai'e cool and again immediately after a 
l andinE:, while the brcikes are hcto 

Lio5 To show the abilit y of 'the parking brakes to hold fer a 24 hour period 
the following test should be completedo Using either the engines or the 
ground test rig cha:rge all (-utilJ.ty and flying control) - a.ccumulators to 
4~000 ps:i.o Shut off' the engines or the ground test rig.9 set the parking 
brake 5 actuate the speed brake 1mtil the main utility system accumulator 
is flato During t his 24 hour period there must be no maintenance or 
actuation of the hydraulic systemo Record data as requestee in section 
5o2o 

40 6 In order to detsrmine the number of wheel brake applications available 
from the emergency brake a~cumulatc.rs 9 with the engines off a,nd only the 
emergency accumulatoY-s fully crarged to 4 .9 0oo ·psi9 apply f'uJJ. brakes 
for app1"cximately 2 se conds tren release theno Repeat this cycle at 4 
seconds intervals until the a;::cumulators are f1ato · This test should be 
done befor.e and innnediat.e1y after a typical flighto 

4o7 To detennine the emergency wheel brakin0 capability the following procedure 
should be followedo ,._;, !. ·. , -( ~::; t1 "'; ·..r.;_.;.,__~ 

4o 7 ,1 Taxi the aircraft to 100 knots..,.reduce RIM to idle.!> then apply 
wheel brakeso • 

4o7o2 The above t est (4o7.,l) should then be repeated at increasing 
speeds (120 knots:, l LO knots etc) until a maximum speed to allow 
a safe stop is :reached without using the braking parachuteo 

4o 7 o 3 The aircraft should weighJ. 57 .9000 lbs (appr.ox) at the start of this 
test and U,e speed brakes should be extended in all casefo These 
r uns should be completed on e ither wet or dry runways ( at least r 
one r 1:n shoul d bE: done on each) o 
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AVR0 AIRCRAFT LIM/TEO 
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SHEET NO. Lt OF 

DATE: March 1958 
REQUISITION FOR FLIGHT TEST 

24p 

AIRCRAFT 

25201 
ASSIGNMENT NO. WORK ORDER NO. 

4o? oh For this test only install a 49 000 psi solenoid operated stop valve 
in the normal brake suppJ.y line wi red t hrough the battery to a switch 
in the pil ots cockpito 1".lneel ·braking with this valve clos!3d will be 
by emergency hydraulic supplyo , Stop valve is to be located so that 
the norma:·~- brakes on l y are made inoperative o 

4o 7 o l.io'.l. Nose wheel s"'teerin~ is presumed to be inoperative after 
failure of' the normal hydraulic supplyo Fcir this reason the 
piJ_ot is to be instructed not to use nose wheel steering 
ur_less necessary to contr ol the aircrafto 

4o 7 o ~" 2 The pi:.ot is also to be instructed to make his brald.ng and 
contrcl his ground ru.~ similarly to that of a service pilot 
making an emergency stop where it is known that the nonnal 
brake supply has failedo There would be therefore a limited 
and u:nknqwn·amount of hydraulic fluid in the ·emergency brake 
ar; (;1JJ'l1Ulator o 

5ol For the prc~edure in · sec tions 4ol9 4.,2 }1 • 403 9 and 4o4 5 it is nec_essary to 
record the Lo P and Ho P' compressor Ro P oMo u ;3 (both engines) and 'whether the 
aircraft crept or held 0 If creeping did o(;cur the R0 P 0 M0 ° s at which . this 
happened must be· recorded 0 The condition of the ta.i.,nac must be observed 
(1-re-: 9 dry 9 etco ) o Pressures and temperatures should be recorded as per 
instrumentation sections 3ol and 3o2o 

5o2 The recordings required under section 4oS of the procedure are as follows .. 
:Emergency brake accumulat or pressures after parking the brakes and after 
1 9 29 1+~ 89 12 l) 16 and 24 hourso Record the emergency brake accumulator 
N2 precharge pressures before and after the testo Record ambient temperature 
where the A/ C is stored 9 and hydraulic fluid temperature prioti to the testo 

5o3 The recordin;rn requir ed ur1der section 406 of procedure ,, are tno- accum~tor 
pressures and the b:rake pot pressures at U·e and of each fifth brake 
application cycleo Also record the emergency brake accumulator N2 precharge 
temperatures and pressures before and after the fli ghto It would be preferable 
if the fli ght considered was t he first fli ght for that day 9 and the recordings 
before fli eht should be made before ~he engines are startedo 
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AVR0 AIRCRAFT LIM/TEO 

MALTON, ONTARIO R.F.T. NO. 5035 

SHEET NO. 5 OF 5 

DATE: March 2L. 1958 ,, 
REQUISITION FOR FLIGHT TEST 

AIRCRAFT 
25201 

ASSIGNMENT NO. WORK ORDER NO. 

5o4 AJ.l instrumer.tatic n as·,z,der section 3 should be re,corded for 
procedure u:nder i ter.i Li o 7 o The condition of the r-u.n..;ay should 
also be obs erved tt:,r;e:1-,er i-: i th t he exact A/C wei ght and the distance 
requi red to ~,t np 0 

NOTE :; = These tests sh0uld be done wher' e 'rer convenient within the normal fli ght 
acti vi tie so · Wei ght spe•,:if1•. a t,icns throughout this RoF o 'l: o are only 
approxima. t -3 o 

· * These are addi tional i ns~1'umentation items to the list in FAR/ Cl05)~ 
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