
414 SERVICE MANUAL CNOINE 9-67 

High Pressure S e t t i n g s .  

o i l  temperature a t  upper t h i r d  of reen 

maximum RPM. 
RPM should be 36.0 20.5 i n .  Hg. (414-0001 
t o  414-0801), 38.0 20.5 i n .  Hg. (414-0801 
and On). 

a. After adequate engine warm-up, wi th  

a r c ,  a c c e l e r a t e  t he  engine gradual f y t o  
Manifold pressure a t  maximum 

CAUTION 

DISCONTINUE ACCELERATION I F  MANI- 
FOLD PRESSURE EXCEEDS 38 I N .  HG. 
(414-0001 TU 414-0801), 40.0 I N .  
HG. (414-0801 AND O N ) .  

I 
h. If maxi" manifold pressure does n o t  

conform with the l imits defined above, 
reduce power to  i d l e ,  and loosen the h igh  
s e t t i n  screw locknut. Hold the screw 
while foosenink the locknut to  prevent 
change of s e t t m g .  
c. During ad jus t ing ,  the fork and pin 

arrangement should displace i n  the d i r ec -  
t ion of t he  markings stamped a t  the edge of 
the cam arm, UP t o  increase manifold 
pressure.  and DN t o  decrease manifold 
pressure. Approximately one turn of t he  
adjust ing screw should provide a 1-inch Hg. 
var i a t ion  of manifold pressure.  

d .  Repeat adjustments as required t o  
obtain a s e t t i n g  within the l imi t s  spec i -  
f ied in s t e p  c with the  high s e t t i n g  screw 
locknut properly t ightened.  Shut down 
engine. 

Low Pressure Set t ing.  

a .  Align the index marks on t he  s i d e  of 
the cam arm and edge of c a s t  bear ing  sup- 
port  by moving the engine t h r o t t l e  ever.  
Tighten the control  quadrant f r i c t i o n  knob 
t o  prevent control  movement. 

Loosen the low pressure s e t t i n g  screw 
locknut and adjust  the screw so that the  
cam needle bearing j u s t  starts t o  contact  
t he  cam follower. This can best  be de t e r -  
mined by r o t a t i n g  t h e  needle bear ing with 
the  f i n g e r s  to  detect t h e  point of i n i t i a l  
drag. 

b. 

Tighten the low s e t t i n g  screw locknut. 

Low Pressure Se t t i ng  and Cam Angle V e r i -  
f i c a t i o n  Procedure. 

In order  t o  e s t a b l i s h  an  adequate low 
p res su re  adjustment, t h e  following con- 
cu r ren t  round and f l i g h t  t e s t s  must be 
conductes. 

a. Ground Test.  
After completion of t h e  adjustment defined 
by t h e  high pressure set t i& and low pres- 
su re  s e t t i n g ,  connect a standard dual 
manifold pressure gauge to the test po r t s  
provided at  t h e  corresponding compressor 
discharge connections of the f u e l  flow 
gauge. This t e s t  gauge provides compressor 
discharge pressure readings required on the 
f ol lowing v e r i f i c a t i o n  tests : 

warm-up, adjust  the p rope l l e r  con t ro l  to  
maintain a constant 2250 RPM during the 
fo l lowing  v e r i f i c a t i o n .  

1. S t a r t  the engine and a f t e r  adequate 

1. High Pressure Set t ing Adjustment 4. Cam Needle Bearing 
2 .  Low Pressure Se t t i ng  Adjustment 5 .  Variable Absolute Pressure Control ler  
3 .  Locknut 6.  Low Pressure Se t t i ng  Reference Marks 

F i g u r e  9-19. Controller AdJustments 
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2. With the manifold pressure setting at 
29 .0  inch Hg.. the compressor discharge 
pressure should read 32.0 to 32.5 inch Hg. 

NOTE 

To attain the above manifold pres- 
sure settings. it will be necessary 
to adjust the throttle control 
along with the propeller control. 

4. (See Figure 9-19.) To inwease com- 
pressor discharge presaure, loooen the low 
pressure setting screw locknut and turn 
screw clockwise as shown. To decrease 
compressor discharge pressure. the reverse 
process should be adopted. Tighten locknut 
holding adjusting screw stationary after 
adjustment. 

1. The dual pressure test gauge must be 
connected to the right and left compressor 
discharge pressure connections at the fuel 
flow gauge test ports during the flight 
tests. 
2. Flight verification for the low 

pressure adjustment to be conducted at a 
ressure altitude of 12,000 feet and at 5 450 RPH. 
fold pressure of 23.0 inch Hg., and the 
corresponding compressor discharge pressure 
should be 31.8 2 . 3  inch Hg. 

3. After low setting flight verification 
is complete, rewve  compressor discharge 
pressure test gauge and reinstall caps. 

Removal of Waste Gate and Actuator (See 
Figure 9-14). 

b. Flight Check. 

Adjust the throttle to a mani- 

NOTE 

The waste gate and actuator are 
considered as a matched set and 
must be removed and replaced as 
sets. 

a. Remove upper cowl in accordance with 
removal procedures. 
b. Loosen clamp and remove exhaust over- 
board pipe. 
c. (See Figure 9-12.) Disconnect drain' 
line (21) and oil lines (16) and (17). 
d. Loosen tailpipe clamp from exhaust wye 

and remove waste gate, actuator and tail- 
pipe as an assembly. 
e. Disassemble waste gate from tailpipe 

by removing eig%t nuts and bolts. 

Installation of Waste Gate Actuator (See 
Figure 9-14). 

a. Before installation of waste gate and 
actuator, check adjustments in accordance 
with adjustment procedures in Turbocharger 
and Controls ServiceIParts manual, Section 
3. 

b. Attach waste gate to tailpipe using 
eight bolts and nuts. 

NOTE 

Apply Fel-Pro C-5, or equivalent, 
on all bolts in extreme high heat 
area. 

c. Install tailDiDe. waste Kate and actu- 
ator as an assembiy'and securi with clamp 
to exhaust wye. 

NOTE 

See Figure 9-18 for torque value of 

d. Connect o i l  lines (16 and 17) and 

e. Connect overboard exhaust pipe to 

f. Refer to Section 2 and make inspection 

clamps. 

drain line (21). 

turbocharger. 

check. 

Adjustment of Waste Gate and Actuator. 

and Controls Service/Parts Manual. 

Turbocharger Operational Flight Check 
Procedure. 

The flight check procedure details the 
method of checking the turbocharger and 
variable absolute pressure controller. 
This procedure is to be used for airplanes 
suspected of improper turbocharger opera- 
tion in order for the discrepancy to be 
correctly diagnosed. To aid in recording 
the necessary flight readings. a sample 
form, as shown in Figure 9-21, is provided. 
This sample form, or one with similar 
content, should be used in conjunction with 
the flight check procedure. To determine 
at which conditions boorstrapping is most 
likely to occur, refer to the Bootstrapping 
Tolerance Chart in Figure 9-20. 

I a. See Garrett AiResearch Turbocharger 

NOTE 

Bootstrappin check must be accom- 
plished at 25,000 feet, and mani- 
fold pressure of 30 in. Hg. 

1. TAKEOFF - VARIABLE ABSOLLTE 
CONTROLLER. 

a. Cowl flaps - open. 
b. Airspeed - 91 KIAS. 
c. Oil temperature - umer 113 of .. 

ereen arc. _ - - - ~ ~  ~ ~- 
d. RPM 2700 +25 RPM. 
e. Fuel flow-- full rich. 
f. Full Throttle M . P .  - 36.0 t0.5 i n .  

Hg. (414-0001 to 414-0801); 38.0 
- t0.5 in. Hg. (414-0801 and On). 
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2 .  CLIMB - VARIABLE ABSOLUTE CONTROLLER. 
a .  Cowl f l a p s  - open. 
b. Airspeed - 109 KIAS. 
c. Pressure a l t i t u d e  - 20,000 f e e t .  

e .  Fuel flow --full rich. 
f .  Maximum M.P. - 36.0 t0.5 i n .  Hg. 

d. RPM - 2700 t25 RPM. 

(414-0001 t o  414-080T), 38.0 t0 .5  
i n .  Hg. (414-0801 and On). 

3. CRUISE - MANIFOLD PRESSURE RELIEF 
VALVE. 
a. Cowl f l a o s  - closed. 
b. A i r s p e e r -  level  f l i  h t .  
c .  
d .  RPM - 2700 +25 RPH. 

Pressure a l t i t u d e  - 80,000 f e e t .  

e .  Fuel flow --full r i c h .  
f .  Thro t t le  (one engine at  a time). 

(1) I d l e  u n t i l  M.P. s t a b i l i z e s .  
( 2 )  R a p i d l y  advance t o  full 

( 3 )  Engine should not  overboost 
t h r o t t l e .  

by wre than 2 . 0  in. Hg. 
4 .  CRUISE - BOOTSTRAPPING DETERMINATION. 

a .  
b. 

d. 
e .  
f .  
g. 

C. 

h. 
i. 
j. 

Cowl f l a p s  - closed.  
Airsaeed - level f l l  

Fuel flow - lean. 
Thro t t le  - 30.0 i n .  Hg. 
Prop control  (one engine a t  a 
t i m e ) .  
(1) Slowly decrease RPM u n t i l  M.P. 

drop indicates  waste gate  is 
closed.  

( 2 )  The M.P . ,  RPM. OAT and Hp a t  
the  ins tan t  of waste gate  
c los ing  should be recorded. 

( 3 )  The ac tua l  power being 
developed is shown in Figure 
9-20. 

RPM - Increase 50 RPM. 
Mixture - normal lean.  
Engine should not boots t rap .  

Troubleshooting Turbocharger 

TROUBLE 

AIRPLANE PERSISTENT 
BOOTSTRAPPING 

t 

Induction System. 

MANIFOLD PRESSURE RELIEF VALVE. 

A manifold pressure r e l i e f  va lve  1s pro- 
vided t o  prevent engine damage from exces- 
sive intake manifold pressure. On the l e f t  
engine,  i t  is w u n t e d  i n  a v e r t i c a l  posi- 
t i o n  t o  the t h r o t t l e  body extension. 
t h e  r i g h t  engine, i t  is w u n t e d  horizontal  
t o  t h e  end of the t h r o t t l e  body. The 
nonadjustable manifold pressure r e l i e f  
va lve  w i l l  be ac tua ted  i f  t h e  compressor 
d i s c h a r  e pressure exceeds 39 .5  in. Hg. 
(414-0081 t o  414-0801), 41.5 in. Hg. 
(414-0801 and On) .  

Removal of the Manifold Pressure Relief 
Valve (See f i g u r e  9-22).  

a. Remove engine cow1 i n  accordance with 
t h e  removal procedure. 
b. Remove b o l t s  ( 5 )  a t t a c h i n g  manifold 

pressure  relief valve (1) t o  t h r o t t l e  body 
adapter  pad ( 3 )  or t h r o t t l e  body extension 
adapter  pad (7) and remove manifold pres- 
sure r e l i e f  valve (1) with O-ring ( 6 ) .  

Adjustment of the  Manifold Pressure  Relief 
Valve. 

For adjustment of the manifold pressure 
relief valve, r e f e r  t o  the Cessna Turbo- 
charger  and Controls ServiceIParts  Manual. 

On 

I n s t a l l a t i o n  of the  Manifold Pressure 
Rel ie f  Valve. 

a. I n s t a l l  t h e  manifold p r e s s u r e  r e l i e f  
valve by reversing the  removal procedure. 

CAUTION 

B e  sure  tha t  O-ring remains i n  
groove on relief valve when instal-  
l ing  t o  adapter  pad. 

PROBABLE CAUSE CORRECTION I 
Induction s y s t e m  leaks.  ~ Check €or loose hose connections,  

delaminated f lex ib le  induct ion  
elbows, damaged in te rcooler  seals  
and other s imi la r  sources of a i r  

Improper pressur iza t ion  
bleed ventur i .  

Improper or defect ive 
intake manifold dra in  
valves .  

leakage. 

Disconnect ventur i  a t  t h r o a t  end. 
check to  ensure that t h r o a t  diameter 
does n o t  exceed 0 .570  inches .  I f  
s o .  replace ventur i .  

Verify ' that  1H19-5 manifold drain 
valves are i n s t a l l e d .  If wrong 
par t  number, replace d r a i n  valves. 
If correct  valve is  i n s t a l l e d .  
ensure d r a i n  valves are closing a t  
pressures higher than one inch of 
mercury above ambient pressure.  
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