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AIRC R A F T 

A V R O E C ANA D A L IMITE D 

TECHNICA L 

c-105 

ONTARIO 

DEPARTMENT (Aircraft) 

I 
_J 

R EPORT No _P/F_:~• !!ODE_ I.S~ / _1 ___ _ 

SUM:IARY OF FIRINGS OF FRF.F. FLIGHT MQJEI.S 1 AND 2 

WEEK r.dMMF:NCING DECEMBER 12TH )954, 

FRFE FLIGHT MODEL 1 

Assemb]y of Booster Fittings to Booster commenced December 12th. 

December 13th 

Alignment completed. 

Telemetry instal]ation and checks commenced, power supply bui]t 
and activated in the evening. It was discovered during check-out 
that the Booster spoon plunger was shorting the micro-switches to 
eurth (i.e. cutting the insulation of the wiring). The complete fit­
tings were removed, modified, rewired and replaced, 

December 14th 

Telemetry checks to external power and internal power completed, 
the model was mated to the booster and the combination 1 awung 1 for 
C,G. check, 

The armed combination was placed on the launcher and wheeled to 
the launching pad immediately after the tracking test vehicle had been 
fired, After aligning the combination and connecting internal power 
supply, the launcher was elevated to the firing position and all safety 
screws removed. 

On learning that the tflaunches were satisfactory, tre pad was 
cleared of al] except two personne] to allow the firing circuit to be 
made. 

At this at.age, it was discovered that one of the less important 
teJemetry channeJs had faiJed ana tr,at ful] camera coverage was not 
avai]ab]e, It was decided to proceed ~ithout, The firing plugs were 
inserted ( the last one is im1erted at the Control Building) and f::!ring 
took p]ace at 14,00 hours. 

Launch and ser~ration were successful, Te]emetry records were 
good throughout the duration of the f]ight, No excessive accelerations 
were recorded at separation. Integration of boost acceleration indi­
cates that a Mach No, of 1,74 was reached. Separation signal shows 
separation at J,J8 seconds . 

t sub-carrier frequencies at launch, 
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A V ROE CANADA LI M I T E D 
O "ITARtO 

REPORT Ne, 

SH E ET N O 

P/F.F. MODELS/ I 

2 
TECHNICA L DEPARTMENT (Aircraft) 

P REPARE D D ATE 
AIRC R A FT 

W. Taylor Jan. 5, 1955 .,._ __ ___,_ _____ _ 

fREE FLIGHT MODEL 2 

The procedure followed was identical to Model 1. 

Firing took pl ace at 15.20 hours, Detember 16th. 

Launching and separation were successful. AJl telemetry channels 
were successfully recorded. SmalJ ampJ itude high frequency anguJ_ar' 
a ccel eration in pitch is noticeabJe a lit.tJe before seps.ration . . Other­
wise, the records are aJmost. idenlicaJ. TeJemetry indicates separation 
t ook place at 3.45 seconds. Integration of the boost acceJeration 
gives a Mach No. of 1.69 . 

Reduced data from t'll'O of the telemetry channeJa. are attached . 

DATE 
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CRUDE MODEL 1 

See Chart - Telemeter Data Crude F,F. 1 

Power Supply 

Actjvat.ed at 9 p. m., Monday ]3 1 De cf'mber 

Fired at 2 r .m., Tuesday 14 Decemhe r 

No Loa d V0] tage Fj l ame nt 100 VoJt L:lne 

7 .3 128 . ] 

Afte r 3 mi n. l oad 5, 7 107 .~ 
•• 

20 ~:ins. l a te r 5,7 109 
on for . 75 min . 

On at l auncher at 13 ,35 ) 
) 32 ,5 mins . 

Fired at 14,07~ ) 

Tott1l use of powe r suppl y 36.25 mins. 

i Weather Conditions at Time of Firing 

Barome t er 

Te mperature 

Wind 

Speed 

Urper Aj r 

He1ght 

5 , 000 
10,000 
15 ,000 
20,000 
25 ,ooo 

1000 

34,3°F 

E/North East 

12 m. p.h. 

Wind (m.p,h.) 

24 
14 
19 
33 
72 

) 7 hours s tand ti me. 

J llQ VnJt Line 

20S 

175 

179 

D:l rect:l on ° 
175 
145 
136 
176 
192 

i F,x t racted fr om C, A.R.D.F. Range Cff:lcer' s Report. 

Rf'f. 

5,3 

<; , 2 

5,2 
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A V ROE CANADA L IMITED 

"I QNT ARl('I 

TECHNICAL DEPARTMENT (Aircraft ) 

C-105 -~ APPENDIX 1 

I-------- ----------:-----L--~~."-f~----1__---,---' 

REPORT N O .-1'lr. F. MonErs /1 

SHEET NO _, ______ -....., -~4~';---:..--:..--:_--:_--:_-_-:_-_-_-_-_-
PREPARED BV DATE 

'If. Ta 

Uprer Air (C ontinued ) 

MB HT. (ft.) TEMP. (OC) D.P. (oC) 

1000 210 + 3.28 + 1. ) 

850 4639 + 2.5 + 1.5 

700 9596 - 4.0 - 5.6 

500 18(1)4 -19.9 - 22 .2 

400 23392 -26.7 -28.2 
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AIR C RAF'" T 

A ' fl"OE CANADA LIMITED 

TECHNICAL 

c-105 

( ~ i TAR IQ 

DEPARTMENT /Aircraft ) 

Pe.PORl No PjF.F. ~ODEI.S}) _ ____ _ 

S H E ET N 
5 

PREPARED BY DA TE 

W. _T_a_y_l_o~-- - -

APPENDIX ··- C ;;-ECK E D B y D AlE l " - - --'----,----

CRUDE MODEL 2 

See Chart - Telemeter Data Crude F.F. 2 

Po'ller Supply 

Activated at 12 a.m., Thursday, December 16) 
) 3 hours, 20 mins. stand 

Fired at 15,22 Thursday, December 16) tirre 

No Load Volt.a ge Fi]~~ent JOO Volt Line J<30 V()J.t Line Ref. 

]2 mA 2)6. 5 111 mA 5.4 

On at 12.40 for 
3.5 mins. 

On at launcher•at 15.00) 
) 22 mins. 

Fired at 1~.22 ) 

109 

Total use of power supr:ly 25.5 mfos. 

179.5 5.2 

Volta~es read on Simpson Model 260 meter and corrected after calibra­
tion with Polyranger. 

t Weather Conditions at Time of Firing 

Barometer 

Temperature 

Wind 

Speed 

,!Jpper Air 

Height 

5,000 
10,000 
15,000 
20,000 
25,000 
30,000 

1002.5 

North West 

14 m.p,h. 

Wind (m.p.h.) 

19 
31 
36 
31 
38 
60 

Direction o 

340 
342 
308 
290 
278 
278 

Extracted from C.LR.D.E. Range Officer's Report. 
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A V ROE CANAD A LIMITED REPORT NG P/P'._.F. _M_O_DE_,LS_,_/__;1:_ ___ _ 

ONTA RIO 
6 

TECHNICA L DEPARTMENT (Aircraft) 
AIRCRAFT 

PREPARED BY 

C-] O'i 
I APPT':NDIX 1 

l----~~ -__._ 
Ufper Air (Sont1nued) 

MB 

1000 

850 

700 

HT. (ft.) 

807 

5047 

9944 

TEMP. (
0 c) D.P. (°C) 

- 1.9 - 7.6 

- 5.5 -2 0 . 7 

-13.8 -29.7 



- ' t'\ - : ~ ~'J .,. . D 1 
/. .; ~ A l\i1 0 r-- T E L E M E. - E R 

r R , f1 r· MOD~- . ~ ' o 2 V Li:..,,,.-.. l-.'-..toJ {~ 

I SCHA EVITZ. BENDIX 
1 ANG !J LAR 
I ACC[LE.~- -- - -] TOL· 5 
• OMETER --------~- 2 3 KC 

:! 5 0 rad/S~ c::_ ~' ___ _ 

, ___ _ 
I 

ANGULAR. ACCELfRATION 

BE N DI X l----- I B£NDI)'. 
1 T G· 2. ---7 T0L-5 ---
±: 30J - -- 54 KC I - I 

NOR,MAL ACCEL[RATION ! 

, BEND I>- 1 · B[ I\ DIX 1 

T 1 ~- 2. I TO L- 5 .-------, 
± 103 _j I 7 35 KC I 

T RANS\ER_S[ ACCfLfRA TION 

TO ANTENNA 

' BENDIX 
TXV-14 

I 

2.18 Mc. , 

----, 

I B~ND IX , 
TXV· 14 1 

224 Mc! 

BENDIX 
T N C· li 

P b C !.( .~ r.:. ~ 
I f\J. V1- ..... F OR. C- IDS e 

BEI\D IX =====----1 BEN O'. ~ 
TOL-S l TTG 2. 
3.9 I\C , -JO.; T!;.+ 3S,;. j ., . 

LONGITUDINAL AC CELERA TION 

I BENDIX t 
TOE-27 --l 10. S KC .J 7--
SEPARATION 
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TFIEMETER DATA CRUDE F .F. 1 

LOW 
OSCILLATOR TRANSDUCER FREQ. A l 

CHANNEL TYPE TYPE FUNCTION LIMIT fh fL TOLERJ 

2.J K.C. TOL-5 Shaevitz Angular Angulur Accelerution 2100 2344 2344 ! 7 Co ! 

B-5317 Acce l eration. 
! 50 rad./sec. 2 
Serial No. 363 

5.4 K.C. TOL-5 Bendix TTG-2 Pitch Acceleration 5005 5489 5492 :t 16 C, 

B-5342 B-1554 
:t JO g 

7.35 K.C. TOL-5 Bendix TTG-2 Transverse Acceleration 6872 7350 7350 :t 22 c, 
B-/4669 B-1910 

:t 10 g ' 

3.9 K. C. TC'L-5 Bendix TTG-2 Longitudinal Accelerat ion 3643 3799 3809 ! 12 c , 

B-5309 B-1900 
- 10 + 35 g 

10.5 K.C . TOE-27 + 5V AppJied at Se paration 9712 
B-1900 Separation 

NarE: (1) Two Bendix type TXV-14 Transmitters were used, one operating at 218 me. and modul a t ed 
The other transmi t ter operated at 224 me. and was modulated by the 3.9 K.C. and 10.5 l 

(2) The two Transmitters were connected to a single notch antenna through a Bendix TNC-11 

(3) Power applied at 1312 and Model fired at 1~ 

(4) First frequency check started at 13 26 and completed at 13.?2 (Model approximately hori: 
Second Frequency check started at 131t2 and completed ut 13 21 (Model in launching pos: 
Third frequency check started at 140l and completed at 14°2 (Model in launching posit: 

Fourth frequency check started at 14 OS and completed at 14..91 (Model in launching poai• 

(5) fh - Desired freque ncy with model in horizontal position. 

ft - Desired frequency with model in launching position. 

(6) 5.4 K.C. Channel failed just prior to firing • 



SE 
TFLEMETER DATA CRUDE F.F, 1 

LOW HIGH MAX. 1st 2nd 
FREQ. A f FREQ. FREQ. FREQ. FREQ. 

rION LIMIT fh f1 TOLERATED LIMIT RESPONSE CHECK CHECK 

3ration 2100 2344 2344 :!: 7 c.p.s. 2500 35 c.p.s. 2346 2350 2350 

3.tion 5085 5489 5492 ! 16 c,p,s, 5710 80 c,p.s. 55C6 5510 5509 

:::eleration 6872 7350 7350 + 22 c,p,s. 7737 7392 7393 7392 7391 

Acceleration 3643 3799 3809 ! 12 c,p.s. 4128 ,::.12- c.p,s. 3809 3818 3817 

9712 11288 150 c,p.s. 11138 11133 11133 

sed, one operating at 218 me, and modulated by the 2.3 K.C., 54, K.C. and 7,35 K.C. Channels. 
and was modulated by the 3,9 K.C, and 10,5 K.C. Channels, 

ingle notch antenna through a Bendix TNC-11 Diplex Coupler. 

completed at 13~ (Model approximately horizontal) 
completed at 13.21 (Model in launching position) 

completed at 14.!B (Model in launching position) 

completed at 14fil (Model in launching position) 

ontal position. 
hing position, 

ng. 

2350 

7391 

3817 

11131 
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TF:LEf/E'l'ER DAT A CR UDE F. F. 2 

LOW 
OSCILLATOR TRANSDUCER FREQ. 11 f 

CHANNEL TYPE TYPE F'UNCTION LIMI'1' fh fL 'J'C1LERA7 

2,3 K,C. TOL-5 Shaevitz Angu]ar Angu]ar Acee] eration 2127 2301 2301 :.: 7 C,J: 
B-5326 Acce]eration. 

Serial No, 409
2 ! 50 rad./sec. 

5,4 K.C. TOL-5 Bendix TTG-2 Pitch Acceleration 5013 5376 5332 :16 c. J: 
B-5231 B-1878 

! 15 g 

7,35 K.C. TOL-5 Bendix TTG-2 Transverse Acceleration 6845 7350 7350 j:22 C,J: 
B-5318 B-1908 

! 10 g 

3.9 K.C, TOL-5 Bendix TTG-2 Longitudinal Acceleration 3650 3780 3790 1;12 C,J: 
B-5344 B-5344 

- 10 g + 35 g 

10.5 K.S. TOL-5 Five Volts Separation 9712 
B-1'395 applied at 

Separation 

NOTE: (1) Two Bendix t ype TXV-14 transmit.t.ers were used, one operating at 2]~ me. lind modul ated li 
The other transmitter operated at 224 me. and was modu]ated hy the 3.9 K.r,. and 10.5 T(. 

•• 

(2) The two transmHters 'lfere connected to a sfr1gJe notch sntenna through a Bendix t ype TNC 

(3) Power applied at 1500 and Model fired at 15 22 

First frequency check started at 15 OJ and finished at 

Second fre~uency check started at 15 07 and finished at 

Third frequency check started at 15 11 ana finished 11t 

Fourth frequency check started at 15 21 and finished at 

(5) fh - Desired frequency with Model in horizontal position, 
fL - Desired frequency with Model in launching position, 

15 02 (Model approximately he 

15 08 (Model in launching pOE 

15.13 (:.:odel in launching poE 

15 21,5 (Model•in launching pc 



TELEME'l'ER DATA CRUDE F.F. 2 

LOW HIGH MAX. 1st 4th 
FREQ, !.i f FREQ. FREQ. FREQ. FREQ. FREQ. 

'ION LIMI'l' fh f1 'J'ClLERATED LIMIT RESPONSE CHECK CHECK CHECK 

2127 2301 2301 ! 7 c.p.s. 2450 35 c.r.s, 2)05 2)08 2)09 2)09 

5013 5376 5382 :!:16 c.p.s. 5791 5392 5397 5397 

}eleration 6845 7)50 7)50 !22 c.p.s. 7740 80 c.p.s. 7386 7387 7)86 7386 

cceleration . 3650 3780 3790 !12 c.p.s. 4160 60 c.p.s. 3786 3790 3794 J79J 

9712 112~8 150 c.p.s. 10922 10903 10902 10902 

3ed, one operating at 218 me. snd modul ated by the 2.3 K.r.., 5,4 K.C. and 7.35 K.C. Channels. 
ind was modulated by the 3,9 R. C, and 10.5 v.c. Channels. 

ing]e notch sntenna through a Bendix type TNC-11 Diplex Couper, 

1522 

nd finished at 15°2 (Model aprroximately horizontal) 

nd finished at 1508 (Model in launching position) 

na finieh~d at 1513 (.:odel in launching position) 

nd finished at 15 21 ,5 (Model•in launching position) 

ontal position. 
ning position. 
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Model 

Booster 

Model-Booster 
Comb~nation 

COMPARISON OF ESTIMATED WEIGHT AND C., DATA WITH ACTUAL WEIGHT AND C.G. DATA 

FOR 1ST AND 2ND CRUDE MODEL FIRINGS 
-

ESTIMATED ACTUAL - 1ST MODEL 

WEIGHT 
CENTRE OF GRAVITY 

WE I GHT 
CENTRE OF GRAVITY 

HORIZONTAL VERTICAL HORIZONTAL VERTICAL 

472. 5 65.81 11 1.80" 1;63.0 65. 81 l. 865 11 

(25% MAC) Above (25% MAC) Above 
Fusel age Fuselage 
Datum Datum 

1788.1 7]. 56" .29 11 1820.0 69.96" .32 11 

From Frcnt Belm, (XM5- ) From BeJow 
Face Booster (Ser. 1 Front Booster 
Booster t (No. ) Face t 
Case (2471 ) Booster 

Case 

2260.6 161.12" .0'34" 22q,.o ]60.6011 .014" 

From Above From Above 
Model Nose Booster Mode] Nose Booster 
Datum t Datum t 

-

ACTUAL - 2ND MODEL 

WEIGHT 
CENTRE OF GRAVITY 

HORIZONTAL 

456.0 65.81 

(25% MAC) 

182J.0 70. 09 

(XM5- ) From 
(Ser. ) Front 
(No. ) Face 
(2/;64 ) Booster 

Case 

2279·.o 160.95 

From 
Model Nose 
Datum 

VERTICAL 

1.83 

Above 
Fuselage 
Datum 

.31 

Below 
Booster 

t 

.01011 

Above ~ t . ~ ~ 
Booster -

t i:,-
~.;.a::;,a • -;ta 
en 

---:! 
"1 
c::, 
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