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Preface 

~1,i 'iJ .,...11 (it, 

Pabe (ll) 
1llil ORT DAEng-47 

! The Mock-up Board Report is issued on the authority of the 
Chief of Aeronautical EnLineerinr; o Details are [,lVeTi of the Assessment 
by the RCAF of the first preliminary mock~up of the PS13 err;ine (fitted 
with the Bendix electronic control system) be1n€; developed and produced 
for the RCAF by Orenda Engines L1mi ted. 

2 The contents of this report are not to be disclosed to anyone 
outside t.11e RCAF wi trout the prior approval of the Chief of Aeronautical 
Engineering. 
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SUMMARY 

1 A Royal Canadian Air Force Mock-,Up Board Inspection convened 
at Orenda Enfines Limited on 11 June 56 to assess the first preliminary 
mock-up of the PS13 enfino fitted V'i th the Bendix electronic fuel control 
system. 'l'he Company sulmi tted 24 chanr-e req,rnsts prior to the inspection 
and 7 roauests vmre made 'Ly the inspection team o 

2 The Mock-Up Iloard I s findinr~s were apiroved by the Chie f of 
Aeronautica l En6ineering as categorized in Appendices 11A1

~ and ''Btto 
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P S13 1.mcK-UP BOARD 

1 INTTWDUCTIO r 

1 Th e PS1 3 two-spool turbo-jet e'1 0 ine i s be ing developed and 
produced by Orenda Engines Lini ted in accordance with the requirerrents 
of Specificat:i_on !HL- E-5007A and the Preliminary Model Specifi cation 
EMS~8 . The PS1 3 is scbeouled to be fitted in the sixth :CFlOb air cra ft 
and to power production CF105 Service aircraft. 

2 The purpose of the First Preliminary Mock-Up Boa r d I nspe ction 
of the PS13 err,ine f itted with the Bendix electronic c ontrol s y stem was 
tog 

(a) Provide early direction to the Comp e.ny concernini; RCAF 
reauire"'ents Rnd enable change s to be incorporated 
prior to the insta l lation mock-up inspection . 

(b) Introdl:ce R'CAF desi gn. operationa l and ma i ntenance 
per sonnel to the engi ne a t an early stage of developmonto 

3 The Se c ond Preliminary Mock-Up Board I nspection of the PS13 
ffn 6ine fitted with the Lucas hydromec hanical fuel con trol sy stem is 
sc11eduled for Sep 56 . 

4 The first ore l iminary mo c k-up wa s not fitt ed v1i t h afterbu rm~r 
nozzle and a ssociated controls s i nce the fina l configuration has not 
yet teen fi x ed o Sev e r al ot11e r mock-up components are undere;oinr; d esign 
c hange and a comprehensive list was s ubMitted by the Comrany . Design 
changes s 'Jcmi tted by the inspec tion team are shown in Appendix '1A11 

and 'Company cban6 e propo sals a r e tatulated in Appendix 11 B11
o Chance 

requests tabled in Arpendix 11 :C" of DAEng Report 45, 11 CT1 05 Mock-Up 
Evrllwtion", wh ic h ar e pertinen t to the PS13 installation a r e to be 
implemented by the enGine contractor. 

5 The Mock-Up Loe.rd c onvened on thP- 11 Jun 56 in Plant 2 of Orenda 
En;i;ines Limited, Ma lton . The mo c k-up was a ss e ssed in 1c1ccordance with 
Spec if' ica tion MIL-E- 5007A, ANA Bulletin 406 , a nd DAEnc Report Numte r 
46. 

II COMPOSITION OF rro cK-UP BOARD 

6 Boe.rd Menber s 

w/c q. T. Hamil ton (Chairman) AFHQ/DAEne; 



G/C R.M. Aldwinckle 
v.jc Jo JIT o Erour;h 
s/L Pde L Markham 
s/1 Jo Ho Cooper 
S/L G. Nf, Su ther land 
s/L G,Lo Ward 
s/L H.J.M. Londeau 

7 Technical Advisors 

w/c E.P. Bridgland 
s/1 E.J. iG;rosz 
s/L L..J. Sullivan 
F/L A.J.S. Wright 
WOl E.H. Rosselle 
W02 W. G. Wentworth 
Sgt P.A. Bell 
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(Secretary) 

AFHQ/D I EEng 
OC TSDs A.V.Roe 
AFHQ,/DM'JsnE; 
AFHQ,/DADR 
Af1~CHQ 
ADCHQ 
AFHQ/DAEng 

CO 12 TSU 
AFHQ,/DHP 
OC TSDs .A.V.Roe 
AFHq,/DIEEng 
1202 TSD 
1202 TSD 
1202 TSD 

III DEFINITION OF CATEGORIES 

8 Cato l - To be evaluated on the second preliminary mock~up 
prior to the installation mo ck-up inspection on 
the CF1 05 aircraft . 

Cat. 2 - To le incorporated in the installation mock-up 
on the 'CF105 aircraft. Some items may not require 
evaluation on the enr; ine mock-up tut are to be 
incorporated on production engines . 

Cat. 3 - Ch&n6es of a nature r equir ing further study by 
the Company or the R'CAF o 

IV CONCLUSIONS AND RECOJ1MENDATIONS 

9 The inspection t e e!il submitted 7 chang e requests for cateroriza-
tion by the Mock-Up Doard. These change s were supplemented by 24 
design c 1anges and investigations proposed by the (}:) mpany . 

10 The IGl1i ef of Aeronantical Engineerinc approved the change 
requests as s ubmitted and categorized by the Mock-Up Boardo 

It is recoJ11IT1ended thati 

(a) The chance requests 9 as categoriz ed, be implemented o 

(b) The relevant ch ange requests tabled in DAEng Report 
Number 45, 11 The CF105 Mock-Up Evaluation11

, be 
incorporated in the PSl 3 Ins ta lla tion Mo ck- Up o 
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(c) Incorporation of design changes are to be reported 
to the Orenda Development Steering Committee and 
the mock-up is to be availabl e for inspection from 
time to time o 
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:LOCK-UP COMJ ONENTS UNDERGOING JESIGN CP,ANGE 

SUBMITTED BY RCAF 

E- 1 - Electrical Cables 

1202 TSD 

Route and clamp electrical cables to avoid fuel, 
oil, and hydraulic lines and ensure maximum 
protection. 

Pre sent cables are not adequately protected 
(refer Specification Mil-E-5088A). 

Cat. 1 

E-2 - Flow Lines 

AFHQ/DAEng 

Consistency in the method of support is recormnended. 
A minimum number of line s should be supported by 
one line. A support should be present at all major 
changes in direction. 

To minimize the possibility of fluid line f ailures 
due to fatigue or wear. 

Cat. 1 

E-3 - Multi Connector Plugs . 

ADCHQ 

Extend potting material out f rom the multiple 
connector past clamp. 

To prevent the possibility of wire damage or 
breaking due to movement when connecting or 
disconnecting plug or from movement due to gaining 
access to nearby components. 

Cat. 2 
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&,4 - Flow Co ntrol Unit Trinners 

tFHQ/Dr.lEng 

I f trimming at full t h rottle (possibly with after­
burning) is renu ired, consideration should be 
g i v en to po s i tionine; all trims in the same plane 
facing the techniciano 

This will make the job quic ker and easier and 
reduce e xposure to high noise levels. 

Cat. 3 

&,5 Pip eline s and 'Cal' l e s 

FBQ/D1-1Eng 

Av oi d close p roximi ty of lines a s much as possible. 

Tiw cl ose proximity of 1 i nes in m a n y positions 
nalce s the poss iLil • t • o ' r u b s s ignificant 
Th i s point shou ld b e wa t c h ,d v e r y closely by the 
TSD, 

Cat . 1 

E,- 6 = Oxyg en System for En,; ine Relights 

AFHQ/DADR 

Qua ntity gau ge reouired. Also a ref i lling 
connection and quantity gauge must lle located 
in an easily accessible position prefera bly 
wh ere othe r systems are b e ing replenished. 

Time saving on turn=around. 
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Change Desired g 

Reason: 

Act i on g 
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E-7 - Oil Filler Pipes 

C O~ FI DE.N T I AL 
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Dated: i9 Jun 56 

1202 TSD 1,:ain tenance App raisal Tea□ (Cl05) 

Carqr oil fill p i?es t11rough shroud similar 
to electrical connectorso 

Eas e of fillingo 
Saving of hourso 

Ca to 2 
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CHANGE 

SUBl,11 TTED BY ORENDA EH GINES LrnI TED 

E-8 - Nozzle Actuator 

Design prorosals fo r hydraulic and pneumatic 
nozzle actuation are being investigatedo Both 
types of pneumatic actuation will require 
redesign of the aft shroud to provide the space 
envelope requested by the sub-contractorso 

The op en. tin~ tempera tur Ps of the present 
hydraulic units are limited and may cause 
trouble at supersonic speedso 

Cato 3 Note: PS13 Development 
Coordinatinr, 'Committee 
to n oni toro 

E-9 - Hy draulic System 

The spring loaded reservoir wil l be replaced by 
a hydraulic type energiz ed by pump outle t pressureo 

To improv e reliability and efficiency o 

'Ca to 2 

E-10 - Ifydraulic System 

A hydraulic filter will be added 

To minimize c ontamination and increas e opera tional 
reliabili tyo 

Ca t o 2 



Change Desired: 

Action: 

Change Desired: 

Reason: 

Ac t i on: 

'.Change Desired: 

Reas on: 
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Change Desired: 

Rea son: 

A.C'tion: 

- 2 = 

E=ll - Hydraulic System 

An overprPssure relief valve will be add edo 

To avoid loss of hydraulic pressure and 
increase reliabilityo 

Cato 2 

E-12 - Hyd raulic System 

Refilling connect:l.on is re(]ui red o 

For maintenanceo Similar ronnection as for 
re-oiling (E- 14)0 

Ca to 2 

E- 13 - Hydraulic System 

Bleed locations and drains to be fixed o 

Optimum layout desired for PS13 installation . 

Ca t o 1 

E- 14 

Note: To l P, monitored by PS13 
Development Coordinating 
Committee and Mock=up to l'e 
availa1le f or inspection f r om 
time to time by the Maintena nce 
Appraisal Teamo 

A sin1;le point dual port re-•oil ing connection 
is proposed fo r production engin eso 

To facilitate maintenance o 

Ca to 2 
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Actiong 
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Reasong 
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Replace the thermocouple flexible harness by 
a rigid t ype. A design investi,;ation is also 
being conducted into a button connected harness 
and detachable probes. 

To improve reliability. 

Cat. 3 

Anti-icing regulating valve must be repackaged 
to meet envelope requirementso If future te sting 
dictates the need for first stago rotor and stator 
arti-icing, additional connections will b e required 
on the existinr; piping at the front frame and 
L. P o casing. 

To meet CT105 installation re(Juirenents and provide 
adequate icing protectiono 

Cat 2 

E-17 

Note z To be monitored by PS13 Development 
Coordinating Committee. 

The fuel control electronic box is to be aircraft 
mounted in a controlled ambient zone and will 
requi re repackaging should this system be 
selected for the CF105 aircraft. 

To meet CF105 installation requirements u 

Cat. 3 

:&,18 

A combined oil. hydraulic, and fuel drain 
connection is required and should bo located 
in the region o f the combustion draino 

To reduce fire hazard . 
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The engine to airframe f irewall is to be shifted 
aft. 

To cor r espond with a revised seal location in 
the CF105 aircraft o 

Cato 2 

E~20 

The oxyg en system requires repackaging and 
reloca tion o 

To meet the CF'l05 installation requirements and 
improve accessibility. 

Th. to 2 

E~21 

A desigµ investigation i8 beinh conducted on 
afterburner cont rols which- if introducedg 
would involve some r epackaging of the unit . 

To ir.1prove the reproducibility and metering 
accu r acy of the controls o 

Cat o 3 

After satisfactory aualif i ca tion testing , 
teflon hose is proposed for pro duction enginese 

To increase opera t i onal rel iability . 

,'(}i. t o 3 
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The 16 po r t f ·rnl distributor is to be repacka 6edo 

Tu r,ivo a better instnlla tion in 'CF105 aircraft., 

'Cato 2 

The electr i c fuel starting pump is to be replaced 
by a hydraulic pump mounted on the front of the 
enr~ine control unit and driven by the actuator 
pump o 

To reduce the electric powe,· reciuirements and 
provide a l ighter and more compact installation o 

Cato 1 

Fl ame tight s eals are required between the en i:;ine 
casint; and the ter t iary seal and rubbing pads 
located at various points of the s hroudo 

For ~ire protection and t o rrotect e ngine 
components from chafin g o 

Ca to 2 

InsulE,t ion blanket required between the HoPo 
ce.sin6 and the f uel control un i tso 

To protect the control units from compressor 
heat radia tiono 

Cato 2 
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The fire detectinp, syster.1 is to be connected to 
the aircraft circuit through the electrical 
connertors on the tertiary shroud o 

To facilitate engine installation and removalo 

Ca to 2 

The air- to-air cooler is to be moved froward 
3 • h ,r 1.nc eso 

To meet CT105 installation requirements o 

Cat. 2 

E-29 

An unhanded angled power take-off i s to be fitted o 

To meet recent changes in CF105 installation 
requirements o 

To to 2 

E-30 

An improved desi gn of the HoPo speed sensor 
and limiter is tein6 investi gatedo 

To reduce size and weirht of this unit . 

Ca t o 3 

&31 

LoPo overspeed governor and tacho is to be moved 
from the intake frame to the front frame o 
Fitting of servo lines to the LoPo governor on 
the mock-up awaits this change o 
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Action : 
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To provide lette r accessitil1ty at the tottom left 
45° positiono 




