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EESTRIL CTED
AAF TECHNICAL SCHOCL
ENGINE MECHANICS- ¥Willow Run, Ypsilanti, Mich.

& : B=24, Lirplane School

OTL SYSTEM TNSPECTION SHEETS
Location and Function .

Mpcate each unit listed below and be able to state its i‘un'c’c.inn-

1, 0Odil tank 14, Main Sump
A, PFillsr-cap a% a, Drain plug v
b. Scupper and Drain®“ b, Screen 7
c. Inspection Plate #~ 15, Rocker Box sump
d.” Vent necks. 16. Bocker sump scavenge and Bregther pipes ¥
e, 0il-in Connection #~ ‘17. “ose section scavenge pump »
f, 'Hold dewn clamps+— 18, External scavenge pipe from ncse #*
g. OStrap ¥ scarenge pump
h. Padding 19, Front breather «
i. Sump & 20. Rear breather &
j. Uil-out Comnections &~ 2], 0il tank lines and esnnections# -
2. Y-drain ; ; 23, Fast feathering line, pump to sovernor=—
a. Drain cock ** 23, Auxiliary high pressure oil outlet *~
b, 0il dilution inlet* 5. Auxiliary low pressure oil outlst =
c. 0il temperature bulb connectinn® 25. Accessory section drain plug and screns—
3., Fast feathering pump 26, 0il out~line to oil temp. “egulator &=
a. Relief Valve &~ 27, 0il temperaturs regulator#—
b. Inlet and Outlet lines# 28, D-8 thermostatic valve &
. L, Uil inlet line to engine &~ 29, Turbo-supercharger Cuno #
5. 0il pressure pump »— z 30. 0il inlet connection to turbo &
6. Main oil screen ¢ 31, 0il outlet line from turbo &
7. By-pass valve &— 32, Line from turbo to oil tank
8. Alternate oil temp. Connection v 33. Pressure line to turbo, regulator &
9, ‘Thermostatic time delay control ass'y.3k. Turbo regulator relief valve <=
10. Compensating cil pressurs relief valve35, Turbo regulator inlets&~
11. 0il pressure-gage connsction 36, Turbe regulator outlet &~ -
a, 0il press. gage line to autosyn #~ 37, Turbo regulator return line to tank &
12. 0il pressure autesyn trapsmitter»~ 38. 0il dilution. solencid <
13, External oil pressurs line to front 39. Fast feathering solenoid &
power section & : 40. Inter—cylinder rocker box oil drain i~
41, Inter-ear cylinder rocker box oili—
drain.
T B IE
=18 28,
) ' e =
L S o 28 (s ) -
i O A e
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Eu”HICAL SGIWGL
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Lirplane School
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OIL SYSTEM INSPECTION

ENGINE MEEHﬁEEC

-
+

e

5

Intervaln:\

Inspections Required

vmbols [

Remarks pertaining -
to defects, replace-
ments, or adjustments,

%) ]
D Iy

PF

FF

25

PF|

s

. ktheck for evidence of deterioration of self

lnspect 0il tank for: (T.O.
a, Security of mounting

b. Signs of lesakage - .

.¢. Condition and proper location of padding.
Proper tension of supporting straps.
Froper anchorage of oil lines leading tc
and from the tanlk.

01-5EC-2)

T o

sealing cal tanﬁ. {01-5EC-2)

Check the amount of oil in the tank using &
dip stick and allow 1" = 1 gal. (If oil is
added, on an installation, the guantity is
entered, in guarts, on the Airplane Flight
Heport, Form No, 14).

Secure ths tank cap and safety.

Inspect the oil tank drain cock for tightness
and proper safetying.

Ingpect: all the oil lines for leaks,
security of anchorage, wear 'due to chafing or
vibration, dents or cracks, and general con-—
dlbloq From: *

a. Tank to Y—drain.

b. Y-drain to engine and fast feathering
pump.

c. Right frnnt of blower section teo froat
of power section.

d. Rocker sump to nose pump.

e. Nose pump to forward left hand side of
blower section,

f. Fast feathering pump to prop governor. |

g. Bain oil pump to oil temp. regulator.

h. Lﬁil temp. regulator to tank. ~

i. Engine to turbo regulator.

J» Turbo regulator to tank.

k, Oil pressure gage connection to sutosyn

1. Tank to Cuno.

m. Cuno to turbo,

Turba to tanlk.

[
.
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AAF I
ENCINE MECHANICS'K Willow Hun, Ypsilanti, Mich.
o : B-24 #irplane Schocl

OIL SYSTEM INSPECTION SHEETS

RESTZRL
g C

e

== e — <

1 2.
o p =
Column t d Hemarks pertaining
Ho, Form | & o defects, replace-
418, A Inspections Reguired ents, or adjustments.
25( 7+ Inspect all connections for leaks, wear dug .
f to chafing,. proper tightness of clamps
(T.0, 03-1-29), tightness of nuts, conditior| | S
Al '
a., Tank,
b. Y-drain,

¢. Engine "in" and "out®

-d, Feathering pump "in" and "out" and

connection at prop governor.

0il pressure gsge connectlon.

Other oil line connections on engine.

0il temperature regulator.

Turbosupercharger.

Turbosupercharger pegulator.

0il pressure autosyn

-

Turbo supercharger Cuno.

R TR B @

Inter—cylinder. drains.

Lipe from ofl temp regulator to tank.

B

25| 8, Inspect for leakage, condition of gaskets, |p

and tightness of muts on:

. Compensating oil pressure relief valve

» 0il pump.

. Hocker box covers.

»  SDumps.

m o0 oD

» Main oll screen cover.

250 9. Inspect for dents, security of anchorage, |[|7| ScvAPEp Daodsy

clpogging, tightness of connections, kinks, HAS LEN T
and general condition of:

a. [Front breather,

b. Rear breather, .

c. Scupper drain.

25{10. Inspect the Y-drain for: L [TEFVDENCE _2F
a. -Pecurity of mounting. =] | AEARACE
b, LEvidence of leakage, : '

¢, Proper safetying.

d. Proper connections.

RESTRICTED




RESTRICTED
4AF TECHNICAL SCHCOL

ke, 3 i Willow Run, Ypsilanti, Mich, ENGINE MECHANICS =
B-2L ALirplane School

4

OIL SYSTEM INSPECTION SHEETS

T ] EX e ey 2.
- L]
Column & 4l Remarks pertaining
_No, Form | £ % ’E}n defects, replace-
" 4B, i Inspections Reguired (lents, or adjustments.

5] 11, Inspect main oil screen, Drain oil from gj  ScAEEY
main screen chamber by removing plug from BEEN UANIER.
cover. femove and clean main oil screen, Eu.b #24yvy PRESS DRE
: a, lnspect for breaks, tear, condition AHp -BLACED
= of check valve and tension of spring VPSIRE _DowH,
' _ b, Inspect neoprene seal for condition
also gasket on cover plate,
c. Check by-pass valve for tension of
: spring by inserting hand into screen
-1 - --chamber and-pressing on velve with—- . e, o
finzer,
r d. ﬂena_cp drain plug in cover and saf-
v before installing., Check with in-
| qtructov for proper installation of
screen, retaining, and cover. Also
see T.0, 62-10CB-2, page 38,
Instructor initial
D| 12. Turn the handle pf the Cuno Filker, in
: each supercharger oil line, one complete

S
=¥ =
=
]
=

e

revolation, f
i
25| 13. Remove and clean oil Cuno filter in turbo .
line. Check for leakagé and security B 25
after replacement., Instructor's Initial. !
-k
D| 14. Inspect compensating relief valve for leaki® ik
‘ adge at connectlion and proper safetying. [
‘ - "
25] 15, Sumps |
&, Check main and rocker box sumps for |
leaks, cracks, security, and prop- [} [
. er safetying. i
“b. Drain main and rocker sumps by re—
moving drain plugs. Inspect main
sump plug for accumulation of met-
al particles, Pass finger over O :
scregn to eheck for metsl particles, | : R
_Insert finger into drain hole of .

=l - - rocker sump and feel on each side of T e
suetian pipe for sludge and foreign
particles, Show plugs to instructor
before installing and safetying.

RESTRECTED
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. - ALT TECHNICAL SCHOOL
- ENGINE MECHANICS' Willow Run, Ipsilanti, Mich
. S B-24 /irplane School

i

OIL SYSTEM INSPECTION SHEETS

T 3 T 5
Column £l o  Hemarks pertaining
No. Form | 3 Elto defects, replace-
SLBSTe 5 Inspectigns Reguired Wlments, or adjustments.
| DY 16. Gil temperature regulator. T.O. 03-15-9 i

2., Inpsect mounting and valve attaching

bolts for tightness. Check all con-—
-—.—nections, inclUdins—dresin plug, for

tightness.

b, Inspect for closging of cores, dents
and leaks. (In shutterless coolers,

do not mistake dummy plugs in cores

for a clozged condition,)

D | 17. Check the turbo regulator for attachmeat |p

of oil pressure and drain lines, tightness

of external connections, faulty gaskets

and oil seals which could permit oil leak-~

. _ age.

D | 18. Inspect the fast feathering pump for sec-

urity of mounting and evidence of leakarme
= g

at connections. Check for proper safety-

ing at connections and at the relief
valve.

Sajegs FiI1 the oil pressure gage line with hyd- bl
raulic fluid. T.0. 05-70-6.




EESTRICTED
AAF TECHNICATL SCHOOL :
Willow Run, Ypsilanti, Mich ENGINE MECHANICS

B-24 Airplane School ‘ .

PRE-OILING OF AIRCRAFT ENGINES
(Taken from T.0. D2-1-22)

! i Eerv1ce actlrlties wlll pre-all englnEs, befare operation, at tlmes sneclfled
: below: =

1., After ehgine change.
.t .. 2. . After each'nil change. .. & .
== 3. .After engine haa been idle seven uays or more.

."E;, ?ronedure, -;Lq,- . 0

sy o Eﬂkﬁmsure that the oil level in the tank is high enmugh +to furnish
YT oo e £ Ly v = 20 1 S e 3
ST o _2... .Remove the front spark plug from each cyllnder and spray s quantity
T .. _of oil into ths cylinders above the horizontal line. The plugs
A ey .. should be left cut to facilitate later turning of the engine.
.. i=-:B.- Place one-half (4} pint of oil in the exhaust rocker box 'of each
% -... . .cylinder which has no inter—cylinder rocker box connection., The
e ven ... remaining mcker boxes will be lubricated by placing a sufficient
- w.. . Guantity of oil in the first rocker box on each side of the engine
oo-on. . .- _sbove the horizontal center line., This quantity should total app-
roximately one-half (3) pint per cylinder. This is accomplished
_by the following procedure: ; .

i a. Remove the following rocker box covers: .
1. Exhaust of cylinders #1,2,3,4, and lh.'
2. Intake of cylinder #12 and 13
b. Place engine oil, grade 1120, in the rocker boxes of the
deszgndted cyllnders

S e oo 1. 2 pint in the exhaust of #l 2, and 14,
. o “E-%lhplﬂt-nm-mtake_af_#"[?
3. 1% pints in exhaust of #3 and 4; also in In—— ~ -~
y take of #13. '
4. Replace rocker box covers. Torgue 70 to 85 inech pounds.
5. Make sure ignition is "grounded out."
6. Place mixture control in Idle Cut-0ff,
7. On an installation, it is necessary to remove the plug from the

propeller dome and pour in enough oil to bring the ¢il to the
level of the plug hole.
8. Hemove the compensating oil pressure relief valve and turn the
engine through until a steady flow of oil is dlscnarg@d at the
connection. This assures a flow of oil to the pump. If‘oil fails
to reach the relief. valve conneeticn, check to see that oil reaches .
the pump, This may be done by disconnecting the oil inlet line to :
~» -~ . bleed out air trapped in the line. _
9. Replace the compensating oil pressure relief valve. Check the
condition of the crush gasket. A new gasket should be used every .
time the relief valve is removed and replaced. *
10, Turn the propeller shaft through at least thirty (30) revalutions, —
11. Heplace the spark plugs. Torgue 300 to 360-inch_pounds. ' ff/#f

2

RESTRICTED

=




¥

£
#
7l

1y 30v7d34
HLON3T M3N
S3HSNHE e BE

¥ lv 30v1d3y
| HLONIT M3IN
S3HSNHE ¥d9 @

el ¢ x e
TOOHOS TIVOINHO3AL 4'V'V - V1vd HSNHY8 YOLVH3N39 8 HOLOW _
- =} 5
v 3 « ¥ ONIMIHIVIJ LSV
1% B ¥ HILHYIS@F
; : S
¥ 1v 30v7daM o e Sl & Bl 2 ¥
ik & HION3T M3N =& % Py ]
i i SIHSNNE 2 4 ._.m i ¥ l¥ 30v1d3H ‘ o2 2 My
] HONHIA0D dOdd @& = & & § HLONIT M3N T Llv 30vidad il .
FUgEL- 0 s S3AHSNHE B ¥ HLONIT M3N e [ N g
% ¢ H¥ dv14 MO0 @ SIHSNUE 2 bl Z A .
& i L ,r, . < HALLOHS. HITOODHINIGO * £ < B
iR Wi 3 = 5 5 3 ® 3
3 PR e R - e @ iR ;
(s P AT i S S8 ¥ v 30viday ¢ v 307743y
o W = = 5 T
i L i = W R Ty « % % HLIONZT M3N T HLON3T M3N
[ 0 £ e v x i e Si S3HSNEE + @ SIHSNUE ¢ ©
3 0 P e i
& 2] = 0 Y9 = - [ — P
g = b £ — n & = g [
78 : < & Y s asE [ ok $EC|
] . | Wi Ui gllE
e d “ iy " X
[ i d k0 s
B :
s (S3IHSNHE HOLVYINII)
H14L0373 YHANTD & PWYE
404 ® v I w % AW3H 007130 @ 3SNOHINILSIM @
- 0 m
A 5 4
iy ’... b m .” ”
g N e N T “
DSl Lo (s i e
& ot ! o M
RN i om
3 Ff: T Y 2
L i - L]
] — o R e
< 2

¥ lv 3ov7d3y
21 HLON3T man
S3HSNNE 8 @




FTE T I RT T T T ITTTE;

L BWITOM ~ WO, OR DEG. M.RH.

& PROPELLER GOVERNOR JUNTION

& REAR MIORO EWITOM - NIBH

IZOOVERNGR RELIEF WALVE

e e.® ®
VRN SN
o @% i _w
= = ﬁ _ i )
el 3 i
NN
ELITIN A
N N @% W\ .
D i | XTI
£ |

NOMENCLATURE - PROPELLER GOVERNOR ASSEMBLY

(T0. 03-1-6, chpt.1I; T.0. OI- SEG - 2,pg.2468; T.0. 03-20CA - 1)

P ad




\ RESDTRIECTED
A ALF TECHNICAL SCHOOL
3 : Willow & mn, Ypsilanti, Mich

B-2, &irplane School

.
T
ety

ELECTRICAL SYSTEM

A. location and Function: (Barts followed by ¥ te be located after removal of
. accessory, )
1., Generator,
a. Air blast cover and blast tube.«
b. Hounting flange,«”
c. ZTermminal box, &
d. Brush rigging assemBly.¥
g. Field assembly frame.+& '@ &
f. Cable. generator to wing.: ik
2, otarter,
a., OStarter jaw, baffle plate, oil seal.¥ &~
b. Hdounting glange. «
c, Heduction gear housing.“”
d., Motor and flywheel housing.“
e, ' Meshing solenoid and poppet.“”
t
g
h

Meshing bell crank,—
Hand crankshaft extension and support bearing.”
Erush assembly spring release button+«—
1. "OFF" and "ON" positions.e-~
i, Meshing cable, i-
j. Hand meshing rod and bell cranké#”
3, Electric wire or cable from Engine Junction Box to:
a. Engine instruments cannon plug in wing,“”
b. Electric cable connection in Wing. (Hot line for sta.rter, etie. )=

¢. Fast feathering pump motor, &
d. Intercooler shutter motor, o
e, Cowl flap motor. -
i, Energizing solenoid to starter, "
" g. OStarter meshing sglenoid. &
h. Induction vibrator or Booster coil, b
i. Primer solencid, v« :
J.» 0il dilutioa solenoid.“”
k. Autosyn panel units,“
1., 0il temperature bulb,
m. Heater solenoid

n. Propeller governor.™
L.~ Thermocouple cable,
5. Four(L) bonding connectorsgengine to mount. <«
- 6. One (1) bonding connector, autosyn pansl. ..
i 'f. Fast feathering solenoid. e
g, Starter energiring sclenoid, —
9. Current limitsr and spare, (slow-blow fucta} LT\

10, Propeller cut-out switch, & &
~ 11, Carburetor air thermometer connection. (_-' n
12, Battery % ¥ }

a. Filler and Vent Cap. JX
b, Cell positive and negative terminals® '\
¢. Cell connectors.— ; AR
d. Case vents, - ' >
13. Cowl flap motor and brushes, =
14, Cowl flap control box, limit switches, and cams:

RESTRICTED



1 CTED :
1
AAF TECHNICAL SCHOOL
gt Willow Run, Ypsilanti, Mich Time: not to exceed
ENGINE MECHANICS 24, Mrplane School, hours.
(Continuned) s : .
ELECTRICAL SYSTEM :
i e 4 o : 5
: = Remarks Pertaining to
Golumn No, ddfects, replacements
%Fonn 418 |Inflerval Inspection Reguired Symbol orf adj. :

PF| 1. Verify that all ignition switches are |
off. -

S| 2. Removal ef generator. (Do not remove [
0il compensating relief valve). )

5| 2. Removal of starter,

2. Disconnect external electrical D
- : . connections. i
/ b. Disconnect meshing cable at bell _ ) ;
5 : crank, ; - =2
c.. Lcosen, but do not remove, one of | ' :
the upper nuts on the starter
lange.

d. Remowe the other 5 nuts on the
flange and then remove the top nut.

e. Carefully remove starter frem right
side of engine. {

25| L. Make follewing inspections on generator ; |
a. Check housing and mounting flange
for cracks and other visible defect]
b. V=ing a wire hook, remove cne set |
of brushes. Check for condition _
and proper length., Max, Length is : 2
1-1/16", min. length 3/4". T.O. ' !
03-5AE~1. Record inspection, leng- |
th, ; :
¢. Check the tension of brush springs, : '
which should be 26-26 oz. per brusH.
(03-548-1.)
d. Check for tightness of connections : : ,
at brush terminals, : ' i
e. Check commutator for lsose dirt, B
oil, wear, glazed condition, rough- b
ness, out of round, and blacken=d 3 : ;%
|

4]
e

b4

edges. Commutator should have an
even dark-brown color.

f. Check armature for play. : : .
g. Replace brushes and check for -~ | LT
binding, : 2

h. Check brushes for seat. When

: necessary, reseating is done

N with No. OO0 sandpaper, o
i, -Check conmector assembly and ter—

B minal box.Ibr.ﬂracks-angwotherufﬂil

—— ures, :

T

J RESTRICTED



\ENGINE MECHANICS®

iﬁﬁnt‘nqu)
e P St

(k

R RS T -R-T6 T ED

AAF TECHNIGAL SCHOOL
Willew Hun, Ypsilanti, Mich
B-Zi hirplane School

ELECTRICAL SYSTEM

Time:

lot to exceed
hours.

T

1 T

2

o

=7l

2

Coiymn No}

Inspection Required Symbols.

Remarks Pertaining
bo defects, re=

blacements or adj.

_Form 41B | Interval

Lo

b0

b0

50

5. Make the following inspections on the starf
er.

Aa

el

e

essary.

. Inspect brush leads for proper cover-

Inspect lowest point of flywheel hous-

4. FEvidence of oil leaking at parting

T.0, 03-1-6, Ch, 43, Parts A 'and
Check the starter dog for meshing and
retraction by pulling meshing cable.

D

Check clsarance betwesh bell crank and |

solenoid poppet. A max. of 1/32" or
.031" is recommended. - Adjult if nec-

Remove one brush and check for length
and condition, Max, wear of brushes is
3/16" irom new length of z%. Record
inspection lengih, « When reseat-
ing is necessary, use No,0000 sand-
paper betwsen brush and commubator
with sanded side hext to brush and pull
in direction of rotation.

ing and attachment.

Check brush spring tension, making surg
brush spring release is "ON" position.
Raise spring 1/8" sbeve brush box.
Spring tension should be 24-2B oz. per
brush. If necessary to adjust spring
tension, remove cotter pin and rotate -
adjusting sleeve clockwise to increase
and eounterclockwise to decrease
spring tension.

L7

Check commutator; if dirty or rough,
smooth and pelish with No. 0000 sand~

paper, GCheck armature for play. None

allowed.

Replace brush and check for free fit in
holder, without excessive side play or
binding. &

ing for presence of 3/16" diameter oil
drain hole, If not present, remove L
wheel housing and drill 3/16" diameter
drain hole, Make certain fo chips re-
main in flywheel housing when reass-
embling, s

Inspect entire starter for:

1. Cracked housing and flange.

2. Tightness of bolts and nuts.

3.. Proper safetying.

_surfaces of bonsing sections,

RESTRICTED




ENGINE MECHANICS ..

(Continued)

REE-S:T-RoT BT KD

AAF TECHNICAL SCHOOL

Run, fpeilanti, ®ich
sirplane Schoal

E
AF
Hillow

B-24

ELECTRICAL SYSTEM

1

.'E.g

e PN

5

- Column No.
Form 41B

Interval

Inspection Required

Synbol

emarks Pertaining

o defects, replace-

ments or adjustmenta
[

6.

Install ‘starter and hand meshing rod. Maks
necessary elesctrical comnections and then
perform the following:

=3

C.

Replace generator and perform the follow-
ing:
.

b.

Replace hand crank extension. ,
Inspect hand crank extension brackets

=

bl
c.

d.

Inspect all the folllwing electric lines
for tightness-and condition of connections
breaks; scuffed, burnt, or frayed insulat+
. ien; and tightness of all cannon plugs, 1/
to 1/L turn beyond finger tight; from Eng
ine Junction Box to:

.

b.

Ca

' grank cn engine mount,

-

Check hand meshing cable for proper
play, There must be'd" free move-
ment at right angles te cable when
hand meshing rod is in clip flange on
top of clip. Adjust be lengthening
the rod or moving meshing rod bell

Check to see that: you cannot insert'a
wire through the inspection hole in
meshing conncctions,

Check starter for security of mounting
and security of electrical connections

Check for security of mounting,

Check cable for looseness, chafing,
and safety. *ead T.0. 0l-1-48.

Tnstructor initi=l

and supports for security of mounting
and general condition,

Lubricate hand crank extension sup-
port bearing with engine oil

Energize starter for about 10 seconds
and mesh with meshing switchs

Check to see if’ starter dog has re-
tracted, If not, rock the propeller
back and forth until the dog has re-
tracted,

L

e

bR

Engine instruments cannon plug in wing.

Electric cable connection in wing (Mot
line for starter, etc.

Fast feathering pump motor.

RESTRICTED




ENGINE MEGH&HICE_

R THICTED
EAF TECHNICAL SCHOOL  +-
Willow Bun, Ypsilanti, Mich

=

(Continued) B-Z4 Airplane School
S
: ELECTRICAL SYSTEM
Remarks Pertaining.
Column Nao. [#s] riefects, repla@e—
Form 41H [nterval Inspection Reguired Symbol fents or adjustments
' d. Intercooler shutter motor, o
e. Lowl flap moteor.
f. Energizing solenoid to starter.
g. OStarter meshing solenoid.
h. Induction vibrator or Booster coil.
i. Primer solenoid. HE
J. 0il dilution solenoid. =
z K. Auiosyn panel units.
.1. -0il temcsrature bulb.
m. Heater salenoid.
0. Propeller Govesnor. S #
.| .40, Check the following for operation: b
Bl === a. Fast feathering pump.
FF | b, Intercooler shutter motor, open and -
b elesed positions,
PF c. Cowl flap motor,-operation of flaps up
; e ~ and down.
ER d. Primer solenoid.
PF e, Irduction Vibrator or Booster co9l.
_ppo £, Uil dilution solenoid.
50 g. Heater solenoid.’ i
PF h.  Propeller governor. Check both inereade
“and decrezse rpm lights. Observe limif
lights if present. Time between limit
lights approximately 12-19 seconds.
. Instruetor will explain theory of elec-
3 tric head and adjustment of limit
L switches during laboratory.
11, Inspect bonding—-engine to mount, and at D
autosyn panel--for:
a. Breaks, tears, and kinks.:
b, Contact or rubbing with other parts.
: c. Security of bonding connections.
12. Cowl flap motor, T.0. 03-5CE-2. Inspect" | P
T for the following:
100 a, Mounting bolts and BlﬂEElC atop nuts
' for tightness. :
=S 100 o3 ﬁ@M%smrngmtmmmgmmub
—.0s or ppug in place.
100f - -~ ¢y Cracks.or.breaks in the’ casting. =
R E STRICTET
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ELECTRICAL SYSTEM

Col, No.
Form 41B

Interval

Inspection Required

femarks Pertaining
to defects, replace-
ments or adj.

100

s

Intercooler shutter motor. T.0. 03-5CE-1.
Inspeet for the following:

a.

b.

1. Fast feathering pump. T.0, 03-30CA-2.

=

* the position of the brush and replace
+ it -in the samesosition at installat-

Tightness of safety wires, sCrews, and
nuts., MNote: Brushes and commutator of
the motor are to be inspected every 130
flying hours. Brushes are to be replace
if necessary. The maximum permissible
brush wear is reached when brushes
have worn to 2 length of 3/18" on the
long side. When removing brushes note

ion. If p=cessary to clean the commu-
tater, use No. U000 sandpaper. FRemove
particles of metal with a dry air
stream.

]
L

Yet the position of the cowl flaps as
directed by the instructor,

Hounting bolts, nuts, and cotter pins
for condition and security.

Ring nut holding connector plug to see
it is in place and tight.

Casting for cracks or breaks,

Safety wire, screws, and nuts for tight
ness, Note: Brushes and commutator

of the motor are to be inspected every
500 flying hours. Brushes are to be
replaced if necessary. The maximum
permissible brush wear is reached when
brushes have worn to a length of 3/16"
on the long side. ‘When removing
brushes, note the position of the brush
and replace it in the same positicn

at installation. If necessary to clean
the commutator, use No. 0QCO sandpaper.

Remove particles of metal with dry air

stream,:

Check for security of mounting, TightH
en all loose connectiocns. '

=
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Iﬂﬂrh uiEG}
e e 3 3
. Remarks Pertaining
Col, Ho. tndefects, replace-
Form 418 Ijterval Inspection Reguired ments or adj.
o0 b, Check brushes for free fit in boxes with+

-

-

Loy 00 B o PO o= TR

.

e

=1
b

Ce

. Seat new brushes with No. 00Q =anup&per.

50 | 15. Inspect ‘the' following for security of att-
- achment, condition, and evidences of corro-
sion.

. Primer solencid

D 16. Battery—Use extreme caution in performing

~the following inspections. (T. O 5= B<1).
Battery acid will cause severe burns if it
comes in contact with skin. -

out excessive side play. Binding brushes
and boxes should be cleaned with undoped |
gasoling saturated cloth, Max. brush
wear is 5/32" from new length of ',

Note; The generstor will be removed and

checked for freedom of rotating parts at

the 100 hr, inspection. Pumps will be
removed for overhaul at engine change or
as specified in T.0. 03-1-4,

0il dilution solencid,
Starter relay solenoid,

Fast feathering solenocid,

Heater sol=noid.

0il temperature bulb.

Check the specifie gravity gf/aﬂv 2ucelld
of the batdery with a hydpoémeier. Use a
temperature“ﬂggracted hydromster and make
readings*at syexlevel,” Just enough

electrolyte (acidfSshould be drawn up to
raize the f£loat. Always return the acid
to the cell from which was withdrawn.

STATE OF CHAE SFECL GRAVITY
Fully chapged. 1. 295 tasl.300

1/3 Dischdrged, 1:250

replace/fully \\\\\M
chargetd if below o

this’/reading. %

2/3 Discherged. Not 1.200

sifficient Cﬂpacity for

satisfactory operation.
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Questions:

ik

-
e

16.
17.

18.

e

26,

=3 WhoeeSadin § P

. If clearance between mnsi nﬁ' scrlenu:.d and arm is for l1trtle, what is the

-meshing cable? gl cai‘i?- ﬂm 4-/ . 4 ,&u—(.f-'{-

What damage will oil on the generator armature do? =) L RS e

What is the voltage rating of the generators? 28.5 D)

How many brushes are used 1r' the Ford Generator?l12Gensral Electric? |2
Westinghouse? 8

i‘i’hat is the minimum a,nd maximum length of generator brushes allowed?
NEL" # 'f REALACE  3/y

. How are generator brushes seated?

- By “SING Doo SANp M.M'ﬁ.

.Whg,r do brushes tend to flake at high altitudes and not at low altitudes?

Lo PRESJFVAE MAces —-1I-iiEA He tHEp
What is the gear reduction of the starter? /X?+7

fGen G
What is the rated speed of the motor? The dog? /07

Where is a 3/16" hole drilled in the starter and'why? /¢ Swear

.What is the purpose of the clutch? Feterew g = o prerecy SHALrER

What type clutch is used?  Fricruw HveE
Trace electrical circuit from battery to starter.

Suppose the starter started smoking when energized, what might the

. trouble be?, Lusne

How many brushes are used in the Eclipse starter? ¢4 _ﬁm,...&,,

Where is the meshing solenoid located? @.. 40 <ude f’-//l m

What is the outcome of the seal in the 'starter leaking? M«M.&«L
What is the torque on the starter clutch? 7as ?J’ e .
What is the minimum and mam.%ma length of starter brushes allowed?

#What is the purpose of the ‘button on the rear of the starter?
sl wist

result?
i‘rhat is the clearance between the meshmn ‘arm and solenoid?

Why should precaution be taken to insure proper length of the hand

What is the difference between G—6 and F-2 starters and why are G-6 start- !
ers bether? (L-f Lol o.‘,‘f s F-x  caly. i

How can the a} dijation solepoigy if leaking, be remedied? Cede, an. Wl i

Haw may.the cowl flap motor brushes b‘é’fﬁ-placed incorrectly? =,
O sy ¥ A PRt &V 00 B e [ TD

: i&it permissible_to_shorten a thermocouple w:_re to make it fit
“intc A nacelle? Covne ¥ A,
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VACUUM SYSTIM

A. Location and Function:

-

r

PEBveNowmrwm -

‘Pressure line from "OUT" side of pump to oil separator.
-0il Separater. : $ ; .

Pressure relief volve.

Line from wing to backfire check valve.
Backfire check valve,

Suction relief wvalve.

Suction line to "IN' side pf pump.
Vacuum pump.

0il return line from separator to accessory section.
Line from separator to safety (pressure relief) valve,

Pressure Check Valve,

. Pressure line in wing leading to fuselage.

B. Questions and Related Informations:

i
2

1R
S e

At preflight, suction sege should read 41 inches He.
The safety (pressure relief valve) opens at about 2 inches

Hg, end then maintains a pressure of from 15 inches to

19 inches Hg.

The suction relief valve is mounted with the screen facing down-—
ward or to one side but never upward,

To check for correct lubrication of the vacuum pump, run the
engine at 1000 RPM for 10 minutes; the oil discharze at the oil
separator oil outlet should be at least 4 cubic centmeters,

or at least 4 drops per minute.

Could this pump be lubricated from an external source on the
engine if necessary? Where is this external source?

In which direction would you turn the adjusting screw on the
suction relief valve to increase the amount of suction? To

_decrease the amount of suction?

Does the pressure from vacuum pumps 1 and 2 enter the fuselage
in one or two tubes? Look in region of wing firewall, #2 engine,
Does the vacuum from pumps 1 and 2 enter the fuselage in one
or twe pines?
How does oil normally. flow from the top to the bottom bearing?
What precaution regarding the gasket: is taken when installing
a4 pump? - B :
In what position is the separator mounted? Why? :
Would pressure relief valve, stuck in the open position,
interfer with the wacuum develnped?

=
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VACUUM SYSTEM
Col.lo.
Form
418 Interval \ Inspections Required Symbol Remarks .

i RS

D j 1. Inspect the following lines for proper indentifiec+
cation, mounting, looseé or broken tubing, tight-
ness of hose clamps. {ﬂﬁ-l-SO,-E?}, ard chafing,
a. #Wing to backiive check walve
b, Backfire chen: valve to suction relief val-
Ve, :
Suctior oelizt welve Lo pump
Purp to oil scparatorT.
0° 1L senrrator - accessory section.
03l sensrater Lo pressure safety valve,
Fiessor a1 valve to check wvalwve.

rm——

H @ 0

-

i

b b ok e B

ad

& e

arunbane 4nd proper safetying.

Gl
‘,"‘-—31:1'.-‘5'-_ o
b, Evidence of il leaks anc condition of gas-
_ ket at wountinpg Tlange,
100. | 3. Inspsct the vackfire check valve for proper
instsllation end securiuy. |
100 | k. Inspect the suction relief valve for security

of ‘moi.:bing and peneral conditiai. :
100 | 5., Inspe.t the suction relief valve sereen and, if
dirty. remove the valve and loosen the screen
The serten is cleaned in gasoline and then re-
placed, (03-304A-1).
100 | 6. Inspect oil separator for security and corndition
of rubber mounting, and proper installation,
100 | 7. Remove and clean oil outlet fitting and screen
of 0il separator. Replace. (03-30AA-1).
100 | 8, Inspect safety (pressure relief) valve for sec-
urity and proper attachment,
100 | 9. Remove the valve guide from the safety valve and
wash in a suitable cleaning fluid. If the valve
disc is worn, dress it carefully with a filat oil-
stone, (03-304A-1).
100 |10. Check the pressure check valve for proper attach-
- ment and general condition. '

F.-J
=
B
15-':

B O30
=F
L1E]

[ A B

]

(41 B s
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' ENGINE SYSTEMS ' willow 2un, Ypcilanti, Mich. Fapnii x
B A B-ZL Airplane School :
FUEL SYSTEM
INSPECTICN AND WORK SHEET
' locate each unit listed below and be able to state its function:
\ L. Nacelle fuel inlet line, " d, Line to "Y' Yrain L-
. 2. C-4 Strainer. : . e. Solenoid Drain Plug..l-
L dsednlel = 9, Fuel Pressure Autosyn.’
“ipo Oatlst—* .o " &, Fuel Inlet Line.®
c. Drain Cock _ b. Vent Line., = o /
- d. Strongback. 10, Heater Lines. i ‘
3. Fuel pump . a, Fuel-air M:lxwre Take-ﬂfi""'
a. 4dnlet Port ¢ b. Solennid., &
b. Drain line. c.  Exhaust Fittmg —
| W L.lbrlcatlng PDI“E.{EI“) s e o W gl
"™8. Pressure Ad‘ustmeni. 3
8. :Hegulator S=-r'\:u:nj f:? G;m.w ’“”"f *"L “‘L%
.. Vent Line. ¢ : ‘
2. Outlet Portis ‘ :
h. Instruction Plate.” ki e ;(;, 2
L, Gang Drain. - ' By, ]
5. JInternal Supercharger : N :
a2, Drain line} B VR
b. Drain Valve. / sl o \
&, Carburetar. : 2 / 1964 Ep- B,. At
a. JInlet Iine.Z |
b. Two vapor eliminator chambers. = \ Crrw i gt s
c. Yent Line, & \ %
d. Fuel Sereen Lover, | I:Eﬂg,r-" ==
€. Metered fuel line to discharge nozzle.” e
- £, Drain Plugs in Chambers C, D, and B. ~ s
. Adapter Section s T
h. Idle speed Adjustment Screw. : =5
i. Idle Mixture adjustment Screw, < R
J.. Throttle Control. ™ :
k. Mixture Contrel." --,-frﬁl?(_i\l_ ) 42
1. Idle Cut-0if Position. “ =
“m. 65% safety Throttle, '
n. Primter Take-VYff., : =
o. f*ressure Take-Off) i Vi e
p. Throttle Section, * : ! /
" q. Fuel Control ﬁecutii{‘l.-"" (I
r. Hegulator.Ssction. ' o R
7. Primer i : x4 “Hﬁ o

“§. " Solenoid. 7
b, Hain Line,”
c. Spider Distributor:
d. lines to Cylinder.—
g¢. lowest Cylinder- Pm.med
=804l Dilution System:
a. Fuel Inlet Line to .E‘wmenm.a:l from Carburetor, —
b.. Solenoid. & ;
d. I or-smedunction in Line at-0il Dilutdion Solenoids”

= RESTRICTED
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FUEL SYSTEM INSPECTION AND WORK SHEET

'b Symbols

Lz |
o
b

'ﬁﬁmagks:

O

25

Pg

25

1.

Loa

+ Inspect all fuel lines for the following:

_system (note that this strainer is the low-

Check main fuel line inte necelle to C-4

strainer for chafing and clamps for tight-
ness. . All hose clamps are checked for tighi
ness daily until hose ceases to "cold-flaw"
and the hose clamps remain.tight; and then
hose clamps are inspect®ed at the 50 hour
period (T.0.. 03-1-29: -Q3-1-20).

a. Insecurity of Line snchorage.
0. ‘Wear due to vibration or chafing.
—-C. - fcndition of hose connection.
d. Tightness of hose connection.
e, Chafing or cutting into lines
by clamps, screws, bolts, stc.
(1.0, G1-5EC-2 p, 86.) '

-

111

"]

Brain sufficient fusl from the C-4 strainer
to insure the removal of any water in the fy

est point in the fuel system, hence any wat-
er would collect here). Close drain cock

normally it would also be necessary to saf-
ety draln cock to wing nut at this time),

al

Remove and clean the sereen in the Q-4 stral
ner., Inspect screén for brezks and tears.
Check for evidence of self-sealing tank or 1

]

Hne

failure indicated by rubber particles.

Clean

strainer body.

Heplace strainer, be sure

D

right side of strainer is up and recessed at

top of ‘the body. Safety cover properly with

braid of wire diagonally across the strong-

back from one hinge pin t® the other, and

wing nut to drain cock.. lnstructor's
Check .

Check fuel pump for security of mounting and p

proper safetying. Check hose to pump for

tightness and for chafing.

RESTRICTED
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25

50

insta”led). Apply a Zerk or Alemite fitt-
ing in one of the pipe tapped comnections
next}tn the mount ing p&d (T.0. 01-5EC-2
p.86

Interval b Symbol _ Hemarks:
3 ]
. e 2 R T T i
25 6. Lubricate Pssco fuel pump by filling |
seal chamber half full with cup grease Spec+
VV-Go81 (this is also done when new pump is 1

7. . Check fuel line from pump to carbure-

tor for security of clamps and for tightnesg.

Check 211 safety wiring on carburetor and
see that it is'installed where necessary.

8, Check carburetor attachment bolts and |

air eccop nuts for tiphtness lT 0. 03-10B4-3
Sec, Iv¥), .

Use air blast to clean screen. Replace scr
properly by putting, flanged end in first,
the tension spring in the cup end of the
streiner, Install cover, and safely bolt’
to eye on carburetor. Instructor's Check

9., Remove and clean carburetor fusl scre;ﬁ.
en

11. Drein carburetor by removing  plugs
in the bottom of the regulator unit, air
chamber, fuel chambers, and fuel control
unit (T.0; 03-10BA-2). The purpose of
this is to remove any accumulation of
moisture in the air chambers
the other compartments. Heplace plugs
and safety them properly w1th 020 wire.
Instructor's ﬁheck

, and any sedimgnt 3

11, Lubricate thruttle shaft bushings, if}

available use machine oil Spec. "2-27.
\lote: The mixture control latch mechane
ism is NOT greased en this type of carbur-

etor, see T.0. 03-10BA-2 Sec. IV).

RESTRICTED
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Symbol

Hemarks:

- @

23

50

500

12, HNacelle heater system - check fuel ain

and exhaust gas tubing lines and fitting from
take—off to rear firewall connection, for se-q
curity of mounting and tightness of clamps
and connections (T.0. 0l-5#Cc-2 p. 102).

To approximate actual conditions,
build up pressure in the pacelle fuel sys-
tem with the simulated booster pump on the
gide of the wing mock-up. Consider the
fuel pump on the wing as engine driven, and
make any necessary adjustments on it. "To
simulats the gage on ths cockpit panel,
connect protable pressure gage to fuel
line at fuel pressure autosyn, <‘rovide
clean containers for fusel .eakage ana return
fuel to can. (NOTE - the following work
would normally be done concuritently with
that already done at the respective inspect-
ion-periods.) ‘

"

13. ©C&ince you have already removed and
replaced the carburetor fuel screen, now
complete the rest of that inspection:
while carburetor strainer is filled with air,
disconnect flexible hose at the vent line
snd observe the action of the vaper elim-
inator, It should be possible to noticeé the
rush of.air being expelled and then cease
when the fuel level raises the float and
shuts off (the vent passage. On this type
of carburstor a seepage of 4C to 60 cc.
per minute is normal (T.0. 03-10B4i-2 Sec.

IR f e

1Lk. Refill carburetor - the following
procedure is carried oyt whenever the carbur-
etor has been drained, the carburetor has
been replaced, or & new carburetor in-
stalled:

. oet mixture control to automakic
Tehy

b, Mave throttle to halfway open
position.

¢. Turn on booster pump.

d. Continue to supply fuel until a
small amount flows frem the super—
charger drain wvalve through the
gang drain,
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. Interval ; = R .S@ls Hemarks
D 15. With carburetmr in IDLE CUTOFF and | p
fuel pressure built up by the booster pump
inspect the following for leakage:
a, <ine to C-4 Strainer,
b. Line to fuel pump.
c. Line to carburetor.
d. Carburestor Drain Plugs, parting
surfaces of bedy casting. -
e. Primer Lines. :
f. 0il dilution line.
g. Fuel pressure Autosyn Line.
D 16. With carburetor in IDLE EUTGFF and | .
fuel pressurs bullt up by booster pump, rep
th move Ilexible line at primer solendid and
= check solenoid when in the OFF posion fop D
leaksce, No leakage at all is permitted.
(4 leaxing primer would cause ﬂng:l.na to gall- -
lop, smoke, and fail t6 idle; a serious
leak would be indicated by a loss of 2 or B3 1bs
Fuel pressure.)
25 17. With carburetor in IDLE CUTOFF and
fuel pressure built up by booster pump,
checit fuel pump for leakage. Also remove D
drain line io gang drain and check for
lesrzss, uny drive shaft seal lezkage in
expess of 10 drops per minute is cause
foe "LJZ ction '[.T Q. 03 AEL-] Sec. V. J
If Lecegsary, adjust pressure to deliver
14 vo 16 1bs., resafety adjusting screw
25~ 18, With carburetor in IDLE CUTOFF and -y
To=l-pressare built up, inspect oil dil- { D s
ufich sclenoid for 1aa.-:age by removing
FEAfg:.*hf bottom, Maximum allowable
lea age Is 10 drops per minute. If leak-
gg3 =acssds this, reinstall plug, turn
pil diiution switch "en! and 'off" for
ten 5 sscond pericds while pressure is
built up. RHRemove plug and again check 4
for leakage, if still excessive push end off
plunger up and down several times-with.a |
steel rod or finger to produce beater seatf
G ing of the valve. Recheck, and if*¥eakagd
iz still excessive, the solensid is re—
S placed {T.0. 03-15-3). i =
RESTRICTED
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The 1nrnructqr may ;sk Fqu the' fﬂllcwlqg questions: T "

1, If rubber partiales are found when dralnlng and for cleaning the C-4 stfainer,
. whal,_trouble would you lnok for? 4

Does draining the C-¥ strainer drain any p;zTJ%F the carburetor? A

'Hﬁw*is“tha‘fﬁalﬁgump safetied to the Englﬁ t are the reguﬂﬂtﬁr’ﬁﬁuslﬂg

serews and the adjistment screw safetied? g py= - Redirivh VENT

What t?pe and make (s) of fuel pump are used on the B-247 .. fus

When installing a new pump, why must precaution be taken to insare ‘that the

rsgulator housing is properly installed?

i
%g’@“

L

6. What is the purpose’of the flexible liné.from the fuel pump to the carburetor
air scoop? (T.0. 03-10EA-1 Sec, I¥, 2). ',l*-':-*?mu.t 1~I

7. How and where is adjustment for ¢¢Ll pressure ma h_m44ap

8. ‘fow and where™ is~adqustmen+ made—foridling 595&&7 For idling mixture?

9. Where does the 1ntﬂrnzlwsucerclgrL,L drain gom@yepheard? How does the internal
;sugercharger draiff v2lve work? K57 peT) - *2 o 7

10G. Where does the fuel passed by tnﬁ raﬂﬁr eliminator veturn¢ e

il. 4here does the fusk for oll dilubion oc ofie Trom? Specifically* from what part or

= Eactlon? ' Rt ERF e A
12, . Whers is the other place that a primer s:lenold may be iscated in B-24 nacelles?
11_315

"ﬂpEﬂ“ position and Eﬂ?lﬂ* breathers throwing oil? o e ?h
1, What is the purpose of the vent line uﬁﬁ}hﬁ fuel p essyre
From where does the fuel lesking from tHEYgAng H’razh’ coﬁ'ﬁ} ,éhen‘?afhe engine .
_ is stopped? Bh..~ ﬁ“ééﬁ
16, What is the erucwé nf tbe bj% safety ’t.:hrc:'1;’4:..'L.e“?l Hursner A o o) g
17. Describe the flow of fuel from C-4 Strainer to intake ports durlng prlmlﬂg
18, Whence do the fu” & heaters get their fuel? Why is, or is not, the heater
. .exhaust vented.o~ aﬂﬂ“ byl st sl o spedlage,
19, What are the igeatification markings for self-sealing aromatic resistant hose,
non—self-seal;.ﬁ srotatle resistant hose, non-self-sealing and non-aromatic re-
_ . sistant hose? (T _‘ -5~12) ‘
20. When, if ever; would ths air pressure in the scoop be at pressure other than
sea 1evel°
21, Why will more gir thre: rh thie carburetor draw more fuel into the induction
system?: :
22. Why isn't #5 cylinder prim=d?
23. How many lines tzke fue! imom the carburetor? What are they?
24, What seal, if 2nv, is n-=d hetwesn the czrburetor and the engine?
(7.0, 01-5EC-2 .p. 216), :
25, Vhy aren't hose clampz on self-sealing hose safetied?
26. What torque is applied to hose clamps? T, 03-1-29)
2. How long should a new carburetor diaphragm soak before {t will be effickent?
(T.0. 01-5EC-2 p. 212).
EST What iz the procedure for: nilutlng 0il? (T.0. 01-5EC-2 p - 50; 02-1-29 Sec.IV. 1?) .
295 What procedure weuld jou follew to preparn a carburetnr for storage?
(7.0, 01-5EG=2 pp. 211-2).
U, What torgue is applied to the mounting screws when lnsialllngvthe_ta:buretnrﬂ

What ﬁonnﬂctlmn, iff any, is thers between an oil dilu on ﬂnggéld tuck in

e

(T.0. 01-5EC-2 p. 217). e & TR ‘ .
Technical Order Heferences: !’
~.  02-1-7 Detonation : =
L. 02-1-29 dround Operation Iinstructions. -

i e —
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RES TRICTED

AAT TECHNICAT SCHOOL
Willow Run, Ypsilanti, Mich.

B-24 Airplane School

ENGINE REPAIR AND MATNTENANCE

A, location:

e
3-
b
5:
6.
Te
8,
Y
10,
11,
12.

Ja
105
154
1.6'
€ 17.
18,
19,
20.
211
22,
Lok
2k,

Nose Section. Vf#
Power section or crankease (3 pisces). ¥~
Supercharger and mounting section +~
Intermediate section.~
Accessory section. &~
Cylinders 5 and 12.%
Cylinder baffles,+”
Push rod housing packing nuts. «*
Flared end of push rod housing.#~
Numbered end of push rod. # :
Numbered end of piston andjpin.
Piston. oo
=1 Head L
b. Skirts”
c. DBoss, &
d. Lands.*
e. Ring grooves,
Weight of piston. +~
Compression, oil control, and oil scraper rings. o
Numbered side of piston rlngs.
Intake and exhaust valves,*
Valve safetg'c1rclet.*”
Valve tip, stem, neck or fillet, face, margin, head,*”
Valve seats and guides. ¥
Split cone valve keepers, intake and exhaust . w”
Cylinder head, barrel, and mounting flange. ¢~ \
Tappets, tappet guides, tappet housing.+” \(\ =
Bngine shock mount brackets. ¢~ gl
Shock mounts. <

B. Questions:

1.
2e
3.
b
50

6-
Te
8.
25
10.
ll-
lzi
13.
- 1L,
. 15.

16.

8-30=ily

Why must rocker box covers be removed in pair, W%ﬂg,;ﬂﬁ

When removing push rods why must piston be se

PP O

%ﬂ e ted¢
. ccmprfasslo%f L
Can push rod and cover be installed incorrectly? How? ‘*” s fftiy g%;,‘

Why is there a hole in the push rods? “n Lol

] l’) Ak ﬁ"”" v,

Why is it necessary to be posi 1ve ;; valve clearanc? when the push rods

have been reolaced. i hﬁﬁuw

.

Why is the exhaust valve larger aﬂd heav1er than Ehe intake? quZJ L.

Should the valve springs be tested for tension and if so, why?
How is the valve seat checked for seating? @isw dhe i
Vhat is the value of the safety circlet? welis f

d d

That type of locking device is used for cylinder ho
What torque is used on spark plugs? % ¥ 2 v By

4 { i
.r-an Ln./, = o o ]

cf’zéut? WJ:Q .

aar ﬂ 35 O
What torque is used on cylinder hold down nuts? ’ ,EE #?;1 7/ P

Are the push rods all of the same length and why? %

Why must rings be placed with numbers towards the bottar

_,na

the piston?

What provieion is made to keep the piston pin from scoring the cylinder wall
Are all cylinder barrels made of the same material, how can you tell?s

T.0. 02-1-39
1,00 021l Moy %o %Jﬁ T e

TS TR T O ? D e
fig- Il AN

VJMM_ ﬂﬂuﬁiLi



ENGINE MECHANICS® Willow Run, Ypsilanti, Mich.

Rm S REL 1 ED
AAF TECHENICAL SCHOQOL

B-24 Airplans School

B. Questions (Continued)

214
22
23
2#-
254
26,

27
25.

8-30-L4

kAR
How do you check the valve face for seating? , :
How many valve springs are used per eylinder and why? i ?ﬂwaﬁﬁgﬂdvﬁg

What torgue is used on rocker box cover nuts? 248%F

How is the stellite face checked for coating? (T.0, 02-1-19)

What size propeller shaft is used on the R-1830-43 engine? /j&®

What damage might result if the wrong rocker arms, are deppessed while
adjusting valve clearances when using fﬁ%*pdéffiﬁ%ﬁﬂitﬁl A e
What disposition must be made of sodium filled valves?  (T.0. 62=1-67)
Waat is the minimum clearance between the rocker arm and valve spring
washer? TIf the clearance is less than the minimum, how is connection

m&de? See T.O' Oz—lOGB"B, P_— 93 e u’{ﬁ

i Y

=
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ENGINE

BB SUTIR LSCETIED

YSTEMS AAF TECHNICAL SCHOOL
SEiay Willov. RBun, Ypsilenti, Mid.
B-54 Adrplane School

FNCGINE HEPATR AND MATNTENANCE

25

501

50

50

£¢

Inspect the engine. mount for general comitiom and
security of attachment. Check for cracks partic-
ularly at the welds, Chedt mounting bolts for con-
dition and safetying.

Inspect sengine shock mount brackets for evidence of
deterioration, cracks, and proper safetying.

Inspect the following engine sections for cracks
and general conditd m:

&, llose

b, Crankcase

c. Supercharger. and mounting

d, Intermediate

e, Accegsory

Check for broken, damaged, or clogged cylinder baffles,

also inspect cylinder for general condition and par—
ticularly for damaged or broken fins,

Check intake pipe tacking nuts for tightpness at the .
firast 25 hour inspection after engine overhaul:
tighten if evidence of leakage is found, If leak=
age is still found during subseguent inspections, put
in a new packing gland, (T.0, 02-1-28)

Inspect for tightness of cylinder stud nuis on one
cylinder, Hemove, replace and properly torque r nuts,
Torque in inch pounds: 325 minimum, and 350 meodinum,

Check rocker box covers for tightness, 70 to 85 inch
pounds torque. Check also for condition of the gas—
kets, Caution: SI1ightly demaged gaskets will cause

leakage of oil,

, Checiz for leakage of oil at the propeller thrust

bearing retaining nub,

Inspect for tightness of engine data plats. If loose,
refer to T.0. 02-10-39A for maintenance procedure,

. Removethe push rods and valve springs from a cylinder

designated by your instructor,
a, Remove the rocker box covers, in pairs if inter-
connected. Hendle gaskels carefully.
‘b, Hemove front spark plug on subject cylinder.
¢, Set piston at T.D.C, compression stroke.
‘dw -Loosen push rod cover packing nuts.
e. Depreas rocker arm with rocker amm depressor, and

remove push rods and covers, DO NOT DROF PUSH RODS.

f, Inspection.
1, Check ball ends for excessive wear and cracks.
2, Check push rods for straightness,

T=li=ldy 3, See that oil passage is opsn




RESTREICGCTED

ENGINE MECHANICS ; AAF TECHNICAL SCHOOL : -~ : e
P36 ‘  Willow Run, Ypsilanti, Mich S
(Continued) B-24 Airplane Schocl
ENGINE REPAIR AND MATNTENANCE - : :
Interval : : : Symbo Remarks _
I, Check push rod cover tube and packing for L D :

condition, (See T,0. 01-5EC-2 p.204, (2)
(e),. p. 206. (&) (B) .
g. Remove valve spring by compressing with PWA valve 5 2
spring compressor, Remove split cone keepers anc L
upper washer, -Ask instructor for replacements.

h. Heplacement

1. Iubricate ball.epds of push rods. X e

2. Replace push rod by depressing rocker arm. °)
Iocate numbered end of rod and flared end of ] 3 '
Housing toward CRANKCASE and install. Make - ;f
certain that the push rod is properly seated | ¥ : |
by lifting the housing and spinning the rod : -
freely, Also douple-check by checking the :
rocker arms for valve clearance.

3, Tighten and safety cover packing nuts, tappet b
end first. » ‘

L. Adjust valve clearances as directed on a
following sheet. See T.0O. 02-10CB-3 p. 92, Ly
01-5EC-2 p. 209. ' - ;

5. Replace rocker box cover. Torque nuts 70 te b

85 in. 1lbs.

6, Replace and torque spark plug to 300 to 360 | D
ineh 1bs. - :

T Hepiace connector and elbow, Caution: Do ngt
tighten excessively. See T.0. 01-5EC-2p.220

5| 11. Valves, use spare eylinder on the bench.

a, Place cylinder on wooden block, {cylinder tree).

b, Compress valve springs using PWA valve spring
compressor, remove the split cone kespers, upp-
er washer, and valve springs, removing the inn-
er spring first. ' :

W

¢. Remove safety circlst from the valve stems, and ‘
holding the valve stems 1ift the cylinder from tije -
tree, remove the valves using care not to drop them.

d. Inspection., (T.0. 02-1-6.Gives Valve Inspections)

1. Check valve stem, fillet, facr, margin, and
head for signs of failure. ' : .

2. OCheck springs for breaks. and other signs of’

weakness.,
3. Inspect valve guides and seats for evidence |
of fajlunres, E
“HH\\ ~8.—_Replacement .
: 7 1. 01l galve guides and insert valves.

2. Place cylinder on tree to hold walves in_
place, R

RESTRICTED =



RESTRIGCTED
ENGINE MICHANICS AAF TECHNICAL SCHOOL
Willow Run, ¥psilanti, Wieh,
(Cantinued) B-24 Airplane School
EHGL REPATR AND MAINTE JANG&
Interval Symbol __ Remarks

3. Replace safety circlets in gTDﬁvEE on valve
stems.

4o Insert valve springs and upper washer,

5. Compress valwve springs, using PWA compressor
and install keepers. Be sure all. serrations
and grooves inter-lock on exhaust valve keepen
Have instructor initial here apprdv;ng
instaliation \

S 12, Piston and Piston Rings.

25

13. The propeller shaft thruost bearing retaining nut is

a, Inspect the general condition of the piston by
locking for signs of excessive wear, cracks, dis-
tortion of ring lands, and scratches. -

b. Check the piston for "dishing" by placing a
straight edge across the top of the piston and
measuring the clearance if any is found. The max-—
imam allowable cleararce 'is 008 inch. T.0. 02=
10CE-3, p. 58.

c. Have instructor demonstrate removal and replace-
ment of rings.

=

" g

d. Inspect ail rinzs for general condition.

e. Measure the side clearance of sach ring and list.
Leasurements T,0,. 02-10CBE-3, p. 59
Groove 14985 2:00.85 3 conslie. 005D 002

f. Measure the end cleerance of esach ring and list
measuremsnts.

Groove 148572 /0060, P0KR 0555 .0 75

g£. Replacement: Place numbered or marked end of
rings towsrd the bottom of the piston. Stagger
‘the ring gap around the piston. Cover piston
sides with oil. Using 3 piston riﬁg CcompyressEor,
install the piston in the cylinder a&nd place
cylinder on the mandril or block.

checked for tightness at the first 25-hour inspecticn
period after the engine has been installed in the air-
plane, and subsequent tightening is accomplished at the
discretion of the Engineering Officer in charge.

Such tightering on RB-1830 engines i1s done by means of
a proper wrench (40J3909) and adapter (40J3909-16).
The nut is torqued to 600 foot pounds (T.0. 02=10CB=-2,
02-1-34),

RESTRICTED
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AAF TECHNICAL SCHOOL 3 o
ENGINE MECHANCS Willow Bun, Ypeilanti, lic. S
B-2L Airplane School

ADJUSTMENT OF VALVE CLEARANCES by the POSITIVE method
as given in '
7.0, 03-10CB-2, ppk6-7; T.Os 02-10-CB-3 pp.92-3; T.0. 01-5EC-2, pp 09-10

Valve clearances should be checked after the first 25 hours of engine cperabtian
_and at 300-hour periocds thereafter, The clearances are adjusted in a sequence which
conforms to the firing order of the cylinders, The following method places the cam
in the same relative position on its bearing for the setiing of each palr of valves
and permits a positive setting with all the push rodsin position.

1. Back off the valve clearance adjusting screws several turn to insure. that
the clearaces are loose. Refer to the table listed belowand place the pisten of
the first designated cylinder (No. 1) on top center of its compression stroke., The
epanishaft should be turned in the normal direction of rotation for all opera}timn g,

2. HMomentarily relieve the valve spring load on the two specified tappets
(No. 9 intake and 7 esxhaust), using two rocker arm depressors, The two tappets should
be relieved, then slowly réleased similtaneously. This will allow the cam to slide
over so that.it is i+ contact with the bearingadjacent to the eylinder. whose valve
clearances are being set. Adjust the valve clearsnces of the specified valves (No. 1
_inlet and o, 1 exhaust), setting each to ,020 inch with the valve clearance gage.

CAUTION: Particular care must be exercised to make sure that the proper valves
are depressed else a push rod may drop oub of place a-.rgg cause damage before it is

discqvered. ;

3, Adjust the clearance of all other valves in the same mamer following the
order shown in the table below, After setting all the valve clearances, turn the
erankshaft two revolutions in the normal direction of rotation; then check each
valve clsarance with the proper piston at top center on the compression stroke again
following the order shown in the table below. If, on this check, clearance are found
which vary more than .005 inch from the specified clearance of ,020 inch (in other
words, if less than.OLl5" or more than ,025"), these clcarances should be reset to
the correct specified clearance of ,020",

Ad just Valves
.020 clearance Jet Piston #Depress Valves

TDC Compressid

Intake xchaust Intake Fochaust
1 1 1 9 -l
10 10— 10 i 2
5 -5 5 13 11
14— 1 Ll 8 6
3 G—- 9 b 1
I =l 4y~ 12~ 10
L = 13 7 S=r
é -8 - 2 1L
3 3 3 11 9
12 12 1 2=~ b~ by
== g & 7 1 13
. R ) 2 10 —8
M1 11, 11 5- 3
e— - - . H b 1l 12

#Depress these two valves simultaneously, then relsase slowly, before proceeding with'
adjustment of the valve clearances at the cylinder which has the piston on TDC of com-

pression-stroke. RESTRICTED 7=12-4h |
1




LOCATION OF VALVE LIFTER ROLLER ON GCAM
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PHASE IV AAF TECHNICAT SCHOOL : Brge R4
A : Willow Ban, Ypsilanti, Mich,
. : B-24 Mrplane School

L, If excessive valve clearances are found (,025 inch or more), the following
procedure will be followed:

a., Pemove and clean the necessary push rods and push rods covers.

b. .Inspect push rods for straightness, wear on ball ends, and security
of ball ends.

¢, Inspect condition of packing in push rod cover nuts, Replace if

" hecessary.

d, Re-assemble all parts and ascertein that both ends.of the push rod
covers fit properly in pacldnegs,

e. Recheck valve clearances and make proper adjustment thereof in
accordance with the above instructions.

Explanation fn:r*_ﬁ.d;uﬁmg Valve Clearance, .
by the M Method £

On the R-1€30-43 and -65,the twin rows of cam lobes are an integral part of the
camrim., The cam rim is driven by a gear which revolves the cam rim upon & cam
bearing., If the clearance between the cam rim and the cam bearing were centralized
(as it is when the engine is running), this centralized clearance would average

from 005" to 007", This cent r:xllzed clearance is commonly called cam float.
. When the cr&nbrs}.alt is t.J.I‘I'lbd slowly during the valve clearance adjustment

procedure, there is a very strong likelihood that the cam float clearance does NOT
stay centralized. In fact tals cam float clearnce may vary from almost 000"
to as high as .0OL1L™,

Thus the older method of walve clearance adjustment created a likely possi-
bility of considerable error betws:@n the wlwvs clearance set at ,010" and the
greatly variable cam float clesrance of 000" to (014", 5

To take' the extreme cases that could occur when using the older method -
If one were setting the valve clearance at ,01(" on #1 cylinder and if the can
fleat clearance at the moment happened to be ,000" at the point where the cam
followers for the valves of this cylinder touch hh.e cam rim, then later the
running engine with its cenbralized average floabt clzarance of ,005" to ,007"
would reduce the actual valvs clearance 5o that it would be L003" to .035” (cold).
To take the opposite extrems, if one were to go on to #10 ¢ ¢ylinder and set the
valve clearance at 010" and if the cam float clearaice at that moment happemed
to be maximum of ,O014L" ab the peoint where the cam followers for the valves of
#10 cylinder contact the cam rim, then later the running engine with its central-
ized average float clearance of ,005" to 007" would increase the actual valve
clearance so that it would be ,0179-to #19Y (vold)e ™ - : i .=

This possibility of error in valve clearance adjustment due to cam float is
gliminated by using the Positive Method.

.‘ By depressing the outer valves of the opposite two cylinders in the same row,

-, the cam rim is forced away from the valves on which the adjustment is going tc be
‘made: in other words, at that point the cam rim is forced apginst the cam bearing
so that there is no cam float clearance at all at this point. The clearance on the
valves is then set at ,020" so that when the cam float clearance becomes centralized
while the engine is running, the actual walve clearance will be ,013" to .015"(cold)

RESTREGCTED
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= . AAF TECHNICAL 5CHOOL = PHASE If
Thge ' Willow Bun, Ypsilanti, Mich. N
B-2l, Airplane Schocl . . :

To tdke a specific example: Suppose one were going to adjust the valve clear-
ance on #1 cylinder. Wnen #1 cylinder has been set on top center of the compression
stroke, the cam followsrs for #1 Cylinder will be between two of the cam lobes: at
the same time the cam followers for #3 and #7 exhaust and for #9 and #13 intaks
vill be on the four cam lobes, Thus when #7 exhaust ard #9 intake valves are _
simmltansously depressed, the pressure, (Which the springs of these valves exerted

" on the lobes and thus &lso on the cam rim) is relieved: at +his instant the press-

ure exerted by the springs of #3 exhaust and #13 intake valves on the other two (the
upper) camlobes forces the cam rim on to the ¢am bearing. As the resuli, the cam
rim rests directly on the cam bearing at the point where the cam followers for the
valves of #1 cylinders are, and the cam float clearance has shifted to the opposite
side, away from the valves to be adjusted. The cam rimwill remain in this same .
osition IF #7 exhaust and #9 intake valves are slowly released at the same time
Ethat is, similtaneously), because the springs of #3 exhaust and #13 intake
valves are continuing bo exert pressure on the upper two cam lobes (however, if the
two depressed valves are alloWed to snap teck quickly “or-unequally, there will ——
most likely be some change in the cam float clearance - hence release mist be SLOW
and SIMULTANEOUS).

s Similar action occurs when this positive method is used to adjust the valve
clearance on the rem&inipg,ﬂyijnders in the engine firing arder,

e e ~ Adapted from Buick's P & W Instructional .

Manual

RESTRICTED
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- ENGINE SYSTEMS

RESTRICTED

AAF TECHNICAL SCHOCL
Willow Run, Ypsilanti, Mich.

B-2L Airplane School

IGNITION SYSTEM

Parts followed by *-to be lecated after removal of accessory or cover.

4, TLocation and Function

I,

2.

Ja

B=30=144,

Cable pierecing screws in dist. bluck.*igf];

Ignition Control Cable.

A
bu
Ca
do
(=1

Lead, left mag. to ignition cross.

Lead, induction vibrator to ignition cross
Lead, from ignition cross to ground.

Cable, from ignition cross to wing firewall,
Safety grounding cannon plug abt wing firewall,

Induction Vibrator

L=
b
Ce
dl
2
fo
s
h.

s

Je
1{4
d i
s
nl

Mount, housing, and cover.

Grounding plate.

Positive outlet.

Ignition switch outlet.

Magneto outlet,

Slotted mut and lock spring.

Positive cable, post, elip, and serew.® -
Relay coil.¥® ey
Vibrator coil,#

Relay points.*

Vibrator points,.*

Condenser, ¥

Terminal nut (Spring contacti)*

Terminal strip.

RESTRICTED

Hagneéu. e 3. Ignition Harness.
e Mountang {Lunggs/ S Fsie st g
% e to pipe conduit,
;' g;:z;einipil?g;igf “b. Pipe conduit, — =
S CWE; e c. Flexible conduit, pipe «—
f. Radio shield.” 4 Eﬂn;?giﬂig;ifald =
SRephie e GOl I e. Eiaided condﬁit ;ani— g
h. Ground switch connection (P-lead)e > i s ’
i. Red dot on compensating cam.¥ - RS0 S il Pkfﬁ_‘ s
j» Primary condenser,¥L— s i o
al
k. Breaker points.¥%~ B gﬁn?glz clagpgi 1a
1. Coil assembly,# h. aided conduit clamps. <~
m., Distributor block.#*”
rn, Timng collap.k & %o -Spark P}ugsr "
o Diﬂt“ibutﬂr rotor i a2, Shielding barrel ass- =
p. Cam follower and spring.# =~ b gﬂ:i{'aaaembly
[ e B 1 : = Ea & Aot . . L]
E' ;iﬁi;ii 2“2?2 Elifultlng gttt ¢, Core assembly.’ =
- ":lj + I.v 3 (. Iulf . = ~ 4 t'_} &.-
‘5. woscondary, high tension terminal,.* / 2 gz;g e;c’g:zzrg;nw
t. ~ Booster coil comnection. * f. Ceramic core ins&latur —
: int adi ] o T =
i. Breaker point adjusting serews, G mdaiectod

Bushing, (cylinder head),—
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AAF TECHNICAL SCHOOL

Willow Run, Ypsilanti, Kich ENGINE SYSTEMS.
B-2, Airplane School

Col, Yo. TONITION SYSTEM ’
Form ; _
41B Interval Inspection Reguired : Symbol Remarks

PF| 1. Verify that ignition switches are off. D

Dl 2, Check magneto for:

a, Cracked housing and mounting flange,

b. Security of mounting.

¢. Proper safetying.

d. Conduit for tightness and condition.

50| 3 Remove bresker cover and clean breaker housing.

50| 4. OCheck cam lubrication. Wipe off excess oil. lack

of lubrication is indicated when cam follower has 3 ~ : L4
grayish-white color instead of reddish-brown, moist] ¥ |
appearing surface, or if reddish color appears on

i can.

50| 5. Inspect breaker points. A small amount of pitting

and burning is permissible, but dressing or replacq-

ment is necessary in event of ‘excessive pitting or

burning. Never use a file, sandpaper or emery b

cloth to dress these points., (T.0. 01-5EC-2,p212%

I 50| 6. Check magneto timing and synchronizing. T.0. U2-

10CB-2 and.03-5DC-1, (Refer to end of these in-

spection sheets for instructions).

7. Induction Vibrator. T,0. 03-5-2. #;

FPF| -~ 'a. - Check for operation by engaging the mesh-

ing switch. A buzzing sound should be heard. } D
b, Check.for security of mounting and condition }
i T of leads.
100 *  ¢. Check for security of lock springs securing
' slotted outlet nuts on ignition switch and mag-p
neto outlets.

d. FHemove top cover and inspect condition of gas
ket, Gasket is shellacked tc cover,

e, Check terminal nut assemblies for contact with
terminal strip within the unit. If loose,
tighten slotted nuts, ;

f. Check tightness of screws securing the posit-
ive cable to the unit. Tighten if nscessary. D

g. Check contact points for general condition an b

cleanliness,
.8, Ignition Harness. — A
50 a. Inspect harness for security of mounbing to

rear section and to power section.

b, Inspect for tightness of ring nuts between
pipe and flexible conduit.

¢. Inspect for evidence of kinks and cracks in
pipe conduit and manifald.

d. Inspect braided leads to plugs and elbows for
tightness at connections and evidence of failufe,

e. Replace ignition wire. Refer to end of these
inspection sheets for instructions.

1 D

e

RESTRIGCTED
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| insure the prevention of twisting the elbow itself or

removed and replaced with new or reconditionsd plugs.
# This ceution is especially applicable to mica spark plugs.
So much trouble is being encountered in the removal and
replacement of spark plug elbows that further cautions
are added hers to help remedy the situation:
1. It is reccmmended that the nut on the high tension

lead be loosensd a few turns BEFORE the nut on the spark plug

elbow is loosened - this will greatly lessen the danger of
cross-threading the elbow mut when re-installing the elbow.

2. When loocsening or tightening the spark plug elbow nut,

se one hand to hold the elbow - This precaution is to

damage to the lead and its shielding which might result if
the elbow twisted. '

3. The high tension lezd conr.sctor (or cigarette)
should be removed from or inserted in the spark plug
terminal well with great care. When removing, pull °
carefully, DO NOT JERK, the connector straight out
from the plug, and 11Lew15e when inserting; avoid
tilting the connector and aveid applying a side load
on the plug barrel — This is to prevent damaging
either the insulator or the lead connector or
both { T.0. 03-5E-1. Sec. II, para. 4,5).

* 4. When removing the lead connector (or .
ciparette) from the lead, remember that the wire pro-
jecting through the connector must first be

=

-

HoBESEL " §D

ENGINE SYSTEMS ~ AAF TECHMICAL SCHOCL
: Willow Hun, Ypsiienti, Mich, S
" B-24 Airplane School
Col.No. IGNITION SYSTEM
Form : ;
4B Interval Tnspections Required o Symbol _ Remarks:
D | 9. Spark Plugs.
a, Check spark plugs and connections for
gengral condition and evidences of fallure.
'b, Remove plugs from Wo. 1 and 10 cylinders..
1. Inspect plugs and bushing threads for nicks
burrs, and.cross threads.,
2. Inspect fap betwesn electrodes. Clearance
should be .011" te 014",
3+ Inspect plugh for cracks, carbon; oi%, or foul-
ing =
4. Install plugs, using thread lubricaticn and
: torque 30C to 360 inch 1lbs.
5. Install elbows. Cautions Excessive tlghtenlng
will chunge the gap sﬁttlng.
100| Note: On the 100 hour inspection, all 3park plugs will, be
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ENGINE SYTEMS AAF TECHNICAL SCHOOL

RE S TRIEG D ED

: Will ew Run, ¥psilanti, Mich,
(Contimed) B-24 Airplane School

IGNITION SYSTEM ( Continued)

straightened before it can be removed,

5. After the connector has been inserted in the spark
plug, start the elbow nut by hand and screw on finger-tight.
Then with-a wrench torgue GHLI suff“lc:lant.ly to insure a snug
fit,

6, Exercise care to prevarrl:. scratching and/or marrmg .

“the elbows,
7. Be sure that you.use-the proper angled e lbow:
a. 110® elbows on both front and rear spark plugs in
the rear row of cylinders:
= . b. 110° elbows on the rear spark l;ﬂ_ugs in the front
~ . row of c:,rhncmrﬂ (except on #8 cylinder),
c. elbows on the front spark plugs in the front
row of cy]:l_tders and on the rear plug of #8 cylinder,.
&, REMFMEER that:
a. Use of the right type and side of wrench 'is of
greatest ilmportance to prevent damage to mternal
pluag parts,
b, Excessive tightening of the spark plug itself
may make it hard to remove for the next servicing; -
such excessive torque may also compress the gasket
- out of shape thus losing the gas-tight géal be- -
sides imposing an overload-whic¢h stretches the
threads and resultsin dangerous loosening of
plug -parts; furthermore, the excessive torgue may
distort and stretch the plug to such a degree
that brealmge of the shell would result when the
plug is subsequently removed or installed, or
the plug shsll damage may be such that it ultimately
results in a "blown out" center electrode or core
insulator,
¢, Fxperience in the field indicates that the damapge
which makes ceramic plugs inoperatiwve, has usually
occured in the handling, installation, removal, or
servicing operations, Only rarely does . a'smrk
plug become inoperative because of failure of some
plug part, HNormally the aily wearing part of the
spark plug is the electrodes; with proper servicing
ceramic plugs can operate efficiently for 300 hours,
(er:.;c’s PEW Instruction Msnual, p. 291).
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REPLACING ITNITION WIRE (T.0. 02-10CB-2)

If there are indications that an IEhitinn wire is defective, the wire wil;sﬁa lopat-
ed and replaced as follows, The instructor may wish to add or omit certain steps.

[} W
. .

=]

9.
10.

il.
12,

L3

Determine which wirs is to be replaced, and obtaln a new wire of the correct
length. See T.0. 02-10CE-3, p. 100 for proper lengths,

Remove spark pluz connection from the end of the wire.

Remove braided conduit and spark plug elbow from wire by unscrewlng the un-
ion nuts at each end of the conduit, . .
Disconnect the one or all the wires from the distributor block. CAUTION:

Be careful that identification bands are not lost from the wires.

a, Remove radic shield elbow and conduit if all the wires are .removed
from the distributor block. : : =t

Unscrew the union aut which fastens the pipe assembly to the manifold and
slip the assembly back toward the distributor block after doing step 7.
Remove the four cap screws that fasten the manifold to the front of the
power section. :
Remove as many elbows from spark plugs &s is necessary o allow manifold to
be pulled forward enough to locate wire where union nut fastened to pipe
assembly. Pulil the wire out enough here to form a small loop- :
Determine in which direction the old wire will move more easily and splice
and/ or solder an end of the new wire to that end of the old wire.
Dust the new wire with talc or soapstone to prevent it from binding or seiz-
ing when being installed in the manifold, ; .
Pull the old wire out and at the same time feed the new wire into the mani-
fold. Be sure to maintain a loogp at the union nut so that the wire will be
pulled straight and not around corners. CAUTION: It is necessary to per-
form this operstion carefully so as not to injure the protective coating of
the new wire,
When the new wire has been pulled through the manifold far enough,; cut off
to proper length at each end. !
Replace conduit and radié shield elbow, if removed, Place clip on distri-
butor: =nd of wire and then insert the wire into the block. :
Fasten the pipe assembly to the manifold, manifold to front of power sect-
jon, replace braided conduit and elbow to new wire, and then connect all the
loosened elbows to their vespective plugs. (The spark plug elbows should be
tightened only enough to insure a snug fit. These elbows tend to turn when
the attaching nuts are tightened, This may cause damage to the elbows,
particularly on the front mounted type haraess, as well as pessible failire
of ignition lead insulation. Therefore, particularSramnist. he.dakea ta hold
elbows to prevent them turning while tightening the attaching nuts. Fur-
thermore, on at least some types of spark plugs, excessive tightening of the
elbow may change the gap setting of the spark plug.

RESTRICTED
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o . AAF TECHNICAL SCHOQL
ENGINE SYSTEMS Willow Run, Ypsilanti, Mich
i ez : B-24 Airplane School

IGNITION SYSTEM ;
Que.stian.s T

What is the purpose of the red dot on the cdmpansated cam?

e

2. What is meant by synchronized timing? :

3. Are the magnets in the Bosch magneto stationary or rotating?

L. Whnat is theé main function of the induction rotor? -

5. Suppose you replaced a magneto, but it is not in step, or the stud are not in
: approximate center in the slots—what would you do to correct-he situation?

6. In synchronizing magnetos, why is it so’important to-ma?¥e both lights going out

at the same time, rather than coming.on at.tie.-same time when using the "home-
made! timing light? Y v ' :
7. Right magneto fires which plugs? /
8. What type plugs are used? (T.0:; 03-5E-3)
%. What is the spark advance on'this engine?
10. Are these plugs cleaned with sand blast? (7.0, 03-5E-1) ’ o5 2l
11. - -¥hat is meant by tompensated magnetos? - - - ﬁm&;"j‘?—
12. Where are the magnetos groundsd, when switches are "Off"? ““‘“’"’ft; T
13. Are the magnetos "on! if the "P! lead is remsved from magnsto? Y«
14. Are the magnetos "on" if the cannon plug is removed or opened at the firewall?
; (T.0. 01-5EC~-2, p.37, bottom col.) : :
15, Where is the booster "in" copnection on the magneto? ;H-MP'M%;'?&E_—J"Q
16. Where is the induction vibrator "in" connection on the magneto? !
17. What is the speed of the distributor of the induction rotor? &%
18, When should the mechanic readjust the bresker plate? ’
19, Is it possible to change the timing of the distributor %;-tmth? j}j*-*"
20, When mpunting a magneto, how many timing settings are available?
21. What spark plug zap tolerance is allowed?.o1! % 14
22, What torque is used to tighten plugs? ze=hi ' - :
23, What torque is used to tighten spark plug elbows? %Y
2l,. What inspection is made on spark plugs? e, Au. edd

25, What is done to spark plugs on 100 Hr. Inspectibn? Y BelBapts gpes L

26. What advantage has the induction vibrator over the b ot coil?

27. If relay coil or points fail to operate, what™ he’ trouble ba?

28, If vibrator coil or points fail to operate, what ight ;t.&l}g Jbrquble be?
. Which magneto is the induction vibratofytached? "*' /7 ]

ion-vibrator fire? ude@éiiels :
1. How is the induction vibrator turned off? % o 4
32. Why doesn't the vibrator ground out the magneto when the meshing switch is
released? o o = : v
. How many ignit?ian wires are housed in ignition harness? oy
3L, Are all the wires the same length? "= | @ _
35. What material is used for a lubricant.when replacing ignition wires?
36, Will a plug fire if there is an open in the wire? Would altitnde make any .
difference? - ; o o
37. How would you check for an open in an ignition wire? LD
38. Should you splice an ignition wire? W~ e o
39, Is the ignition wire soldered to the cigaretie? ﬁ.@. 02-10CB-3, p.lD_E}. : A
LO. Between which cylinders does the ignition harness pass? /=~ tamd i3
L1. 1Is it pecessary to remove any cylinders in order to replace thg ignition harness?
L2. How is the wire fastened into the distributor block? &L ; =
43. Can the lead assembly be replaced at the harness? - :
by, How is harness attached to engine? -ffid, o ; %
45, Iz the harness supercharged? dauu

4
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PHASE IV WILLOW RUN, YPSILANTI, MIGH. RESTRICTED
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Dio. of Whee! equals 12%plus 288"

Month Year

/ Depol
Number of Buckels Replaced

EUGKET NOMENGLATURE

Mumber of Revolution Per Minule
the Whee! Makes
Weld seclion (or skirt) During Test Run,
Weld section tab
Gos chamber (inside)

Band tab

Gas chamber (bock

N A Mechanical 7 - :
7 ’/ADumaue l\ Bucket Shroud 8and

Buckets
‘Crackad

" Bucket 77
O‘Mushrool?— >< A
]

//
\Dauckaf
' ‘Neckad
- \ g Butket
ESTretched Radial c-rdck
beyond limif
FBuckaf
ey NON-Radial
crack.
GBuckats
‘Leaning €

Crack not in
radiel direction

Bucket




)

RESTRICTED
AAF TECENICAL SCHOOL

ENGINE SYSTEMS. Willow Hun, Ypsilanti, Mich. SR

B-2l; Airplane Schogl.
.
EXHAUST AND TURBOSUPERCHARGER SYSTEMS

4, ILocation and Function

locate each unit listed belaw and be able to state its funetion.

19 .

20,
2L,
s
23.
2.
£
25-

28.
29,
30.

Hxhaust extensions on cylinders, —

V-clamp (chevron clamp) on front bank extensions:i—
Exhaust collector ring, 7 sections:

a, Half clamp and nipple.—

Short stacks attached te front cylinders,=— 5
Adapter flanges on collector ring, for rear row of cylinders.™
Expansion joints on exhaust collector ring.s

. Exhaust collector ring shroud. ~—

Diaphracm or engine firewall. &
Tail stack shroud.#” ,
Ball joint assembly, spring loaded (Flex joint in tail stack =
assembly, ) )

Tail stack forward section,

Tail stzck V—clamp. “—

Tail stack gft section.+—

Turbo compressor casing.~ _

Baffle ring.

Supercharger shroud.

‘Turbs tachometer commection, ™ == - E
Turbo oil pump, g %,

Bearing and pump casing. &=

Nozzle boxes., &=

Bucket wheel and buckets.

Cooling cap. =

Waste gate pipe and waste gate,”

Supercharger regulator and mounting braclet. &
Supercharger regulator exhaust balance line, =
Turbo-supercharger mounting brackets, &
FPressuretrol. -

Turbo governor &

Waste gate motor.. &

Nacelle junction box &~

RESTRICTED
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5 AAF TECHNTCAL SCHCOL
ENGIHE SYSTEMS - Willow Run, Ypsilanti, Mich.
SO - " B-24 Airplane School.

EXHAUST AND TURBOSUPERCHARGER
Col, No, :
Faorm' :
L1B  Interval Inspectlons Requlred Symbel Remarks:

50l Inspeut V-clamp bolts on front bank'extenalans B
for proper installation, tlghtnesa, and

- safetying,

S| 2. Remove one of the V-clamps, check its condi=-

*  tion and re-install applylng-a torque of 35

to 50 in.-lbs,, safety with cotter keg. The P

correct part no, on the clamp should be

55470, See T. 0. 02-10-38,

201 3. Inspect rear row adapter flange bolts for | B

: propar safetying and general condition.- ‘
S| 4. Remcve the flange bolts on one cylinder, in-
spect, r:placa if defective, Iatlgrten o

50 in. 1bs, (If cotiter pin holes do not line | D

up, back c’f the mut as reguired for proper
alignment., ) Resafety nuts with .032 inch

wire, T.0., 01-5-63 & 01-5-15

50| 5. Inskﬁ"t for cracks and evidence of leakage at: [ D
8. Short stacks,

b, Collector ring,

c. Exhauct extensions, ] . 7
25| 6. Inspect the spring loaded ball joint assembly e
| for the proper installatiom and general condi- ekl 28 o 2

tion. Note the arrow on the male portion. Turn
the joint by hand to male sure it is free and
adjusted evenly,

D|. 7. Inspect the forward tail stack for proper

anchorage and general condition. (Anchor5d to B
tail stack shroud brackets by four bolts,
50| 8. Inspect V-clamp on tail stack for adlet31ng o

and general condition.

D| 9. Inspect aft tail stack for proper anchorage
and general condition. MNote 12 bolts which (]
fasten stack to supercharger.

D|10, Check the turbosupercharger for security of
mounting, (2 side brackets and 1 rear hrﬂcket} e
and for evidence of failure

PF |11. Inspect the waste gate for: L
a, Evidence of warping. v
b. Corrosion
c. Freedom of movement--laterally and from ;
the open to the closed position. Note: o :

Discomect waste gate linkage before
attempting to open or close waste gate on
electronic regulator installation,

d. Proper clearance between waste gate and

waste pipe when gate is closed should be o | .
from ,020 to ,O45 inches. T.0. Ol-5EC-2, : !
page 231,

—
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Col.,
Form

-,

L1B, Interval

RESTRICTED

AAF TECHNICAT, SCHOOL
Willow Hun, Ypsilanti, Mich.
B=24 Airplane School

EXHAUST AND TWRBOSUPERCHARGER SYSTEMS

Inspections Required : “Symbol

Remarks:

D

EF

PF

100

PF |

12,

- feeler gage between one point on the cooling

16.

- cap and turbine wheel. If the maximmm

17.

- IHSPECu the bucket wheel disk directly above

‘manner, Hold the secrewdriver in a wertical

=l

Inspect turbo for oil leaks at bearings and oil
lines, Repair leaking condition, Nete: Oil ‘see-
page from the turbo oil seal onto the'bzziﬂt
wheel and cooling cap is permissible when the
turbo is idle, T.0. 03-10DA-1 !
Inspect bucket wheel:
- a, Hotate wheel for freedom of operatisn

- Listen for umusual noises of intemmal

rubbing or indication of bearing-failurs.

b, Check the turbine wheel for cracked or
defective buckets, (See diagram)

| CRACEED

Blc kFEs

¢. Check for bucket loosenesa by applying a
slight pressure to the bucket tip at a
right angle to the face of the wheel.
1.0. 01-5EC-2, page 52

the-cooling cap rim for run-out by revolwing
the bucket wheel slowly by hamd, If run-out
appears, it should be measured by placing a

cap and a point on the bucket wheel rim just

inside the point where the buckets are attach-
ed to-the wheel. Maximum run—out is DGE inches.
T.0, 01-5EC-2 and 03-10DA-1,

Check nozzle box clearance in 4 equally
spaced places by inserting a feeler gage be-
tween bucket wheel and nozzle box, Allow—
able elearance is from .070 to .160 inches.
T.0, 03=10DA-1.

Measure the clearance between the cmullng

clearance is greater than ,190 inches or if
the minimum elearance is less than .090
inches, rearrange the shims supporting the
cooling cap until the clearance is within
these limits around the entire rim of the
cooling cap. T.0. 03-10DA-1

Inspect the total side play (radial play) cf
the turbo roter for bearing wear, A dial
indicator is used for the best results, but
an appreximation may be obtained with a

serew driver and feeler gage in the following

position so that the end of the hblade is
against the nozzle boxes and the face of the
blade tip rests apgainst the end of one of
the buckets. Push the bucket wheel horizon-
tally in a direction away from the screw-
driver and measure the clearance between

the screwdriver and buﬂket The mexd mim
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F TECHNICAL SCHGUL
ENGINE SYSTEMS : ﬂilﬁaﬂ Bun, Ypsilanti, Mich, :
B-24 Airplans School. B2

EXHAUST AND TURBO-SUPERCHARGER SYSTIMS.
Col., Ho,
Form
L1B, Interval, Inspections Required Symbol Remarks:

allowable side play is .003 inches, T.0. 03~ D
: . 10DA-1 .012 inches, T.0, Q1-5EC-2,

100 |18, Inspect the total end play (Axiel play) of
the turbo rotor for bearing wear, A dial
indicator is used for best results but an
approximation may be obtained with the use ;
of only a fesler gage in the following mamer. |V
Make a mark on the rim of the bucket wheel
.and a mark on the nozzle box so that the twe
merks are in line, Measure the nozzle bax
cléarance at this point, Then, move the bucket
wheel up and measure the clearance again at
the same point, The difference between the
two readings gives the end play, The maxdmum
allowable end play is: ,009 inches, T.O0. O3-
10DA--1, o i -

Dl 19. IHSPEGL the turbine wheel Duukﬂtﬁ fopsSen
diagrams for details.

a. Mechanical damage as nicks, dents or gouges. X | HAyE DENTS /W
b, Cracks. JuhBiNE WHEEL
¢. Mushrooming or upsetting.

. Necking
Stretching
Breals.
Back-lean.
. Caps between adjacent buckets.
D | 20, Inspect for cracks in welded wheels, See
diapgram for details,
D |2l IF pect the noszzle box for eracks, especially DENTS /M

the weld, Inspect the inside of the nozzle N ZERLE  Ben
diaphra.gn and the bucket wheel and look
through the space between the buckets, Cracles
over 1 inch in length or of such condition to
permit lsakage are cause for rempval of the
turbo
D | 22, Inspect the nozzle blades for buckling by
looking between the buckets of the turbine
. wheel and the nozzle diaphragm.
PF | 23, Inspect the nozgle box and cooling cap for
loose bolts and broken safety wire. Replace [\ .
any stretched bolts and male repairs that
are necessary, Inspech condition of cooling cap.
D | 24. Check the balance line, making sure it cannot
2 chafe where 1t passes through the shroud and
that it has no low spots or dips to accumlate
moisture where it might freeze, BSes T.O.
01-5-30 for rerouting exhaust balance lins,

bl o[+ TR o o O =
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: AAF TECHNICAL SCHOOL
ENGINE SYSTENS Willow Run, Ypsilanti, Mich,
T B-24 Adrplane School

EXHAUST AND TURBOSUPERCHARGER SYSTEMS.

Col,
Fnr‘m : ;
L1B, Interval Inspections Required Symbol Remarks:
50 | 25, Inspect the turbo regulator cmtrol bracket for| p [
eracks in the webs, See T.0. 01-5E-53 for .%
repair procedures and diagrams. .
50 |26, Check the turbo regulator for: - i
a. Proper mounting and sacurlty of attachment. =l &9
b. Proper attachment of’oil 'pressure and drain B f

lines.

% é, Faulty gaskets and excessive oil leakage at

servo piston rod, Note: A leakage of one

dr¥op per minute at ?150 and pressure of 50

D.5. 1. is permitted.: i

D |27. Inspect the following for security of attach— b

ment and general condition:

Zngine firewall,

Collector ring shroud.

-

Tail staclk shroud,

/oo

Supercharger shroud.

RESTEICTED
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; LAT TECHNTCAT SCHOOL
ENGINE SYSTHIS Willow Hun, ¥psilanti, Mich
e ' B-2i Airplane School B

ELECTROVIC TURBO SUPERCHARGER CONTROL SYSTEM (AN-03-10D- &)
I. General Location of Units in the System:

Manifold Pressure Selector.

- .» located in fuselage of plane: i B
: s : ' ‘2, Mmplifiers for all four engines.
= - 3. Main Junction Box. .
“ly.  Inverter.
b. Locdted in each engine nacelle; ], Pressurstrol. : .
i 2. [Governor. : =
3. Waste Gate Motor, ; f
L. '

Nacelle Junction Box.

T Eetalled Locntlan and -neral Function of Individual Control Units:
14 MaﬂlfDLQ Prezsure Selsctor:
a, Instzllation: Located on the control pedestal adjacent tn the throttle
quadrant, replacing former installation of turbo control
= levars.
b. Connections: The Pressuretrol, Governor, Waste Gate Motor, and Nacelle
Junction Pox of sach engine are -connected in series with
& Calibrator on the Manifold Pressure Selector. The Cal-
ibrator of each engine is then shunted into the main con- . ;
trol guadrant,
¢. Function: Controls increase or decrease of manifold pressure by
movement of main control knob over cant;9l guadrant.

2, Mmplifiers: -
&, Installation: In some installations, they are located beneath the
floor of the radio rocd between stations 2.0 and 4.0,
or they may be mounted on one platform at station 4.0.
b. Connections: Wired in series betwesen signal system and waste gate
motor field w1rilnu
¢. Functions Amplifier contains four tubes: one (7Y4) rectifier
supplies a high d-c voltage to the two.plates of the
(7F7) tube; one (7F7) amplifier which increases the
strength Df the bridge signale and then transmits them
to the grids of the fTEEJ tubesy and twe (7C5) discrim-
inator or detector tubes, one of which detects signals™#
calling for thé waste gate to open whereas the other de-
tects signals calling for the waste gate to close.

3. Main Junction Box: !

- a. Installation: O some models it is located beneath the floor of the |,
radio room at station 3.2, approximately in the center of
the airplzne in front of the hatchway; on others, at
at station 4.0-several inches obove r.dio room floor, on
etarboard side behind redic operator.

b Connections: = Wire harnesses of Manifold Fressure Selector, regulator
anits from the four engines., and all four Amplifidrs
join in this box with the inverter circuit.

RESTRLECITED
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No. 4

AMPLIFIER

—>A>— 20CI163
—>B>— 20C164
—>C>— 20C165
—>D>— 20G166
—>E>— 20C 16T
F>— 20Cli68

No. 3

AMPLIFIER

A>— 206157
—>B>— 20G158
—>G¢>— 20C159
—>Dp>— 20C160
—>E>— 206161

—>F>— 200162

No. 2

AMPLIFIER

—=>A>— 20CI51
—>B>— 200152
—=>C>— 20GI53

—=>Db>— 20CI154
—2E>— 20CI55

—>F >— 20C156

No. |

AMPLIFIER

>4 >— 20G145
—>p>— 20G148
—>G >— P0G 147
—>p>— 20C 148
—>E>— 2OG 149
—>F >— 206150

20100

20100

| 20087

]_w_
fazss

326F20011

MAN IFOLD
PRESSURE
SELEGTOR _

INVERTER
RELAY BOX

200248 —<A<€—]

206246 —<B€—
12704 | B0ue4s —coe No.4

206247 —<D<—
_ 200280 —<g<—- FIREWALL

200242 —< A<
206240 —<B<— ZO u
12703 WWﬂme lﬂWT .
G241 —<D<—
20G244 ‘E< FIREWALL

206229 —<A<—
206227 —<B<— z 0 N
12702 | p0C226 —<C<—] 5
200228 —<bD

20231 E FIREWALL

206223 —<A<—
206221 —<B <]

12701 | 200220 —<G<— No. | )
200222 —<De— _
_ 20c225 —<E€—| FIREWALL y

=

-

NAGELLE

1] i
r— BOX 2707
326F20015

20c2
g 20c2
20G2
20Ca
2oce

WIRING SYSTEM OF M.H. ELECTRONIGC

g & @ BoRiER ~28gnN=
Vil
MO0 Wk COOL WD L
L Ll R BT
PRESSURE GOVERNOR WASTE GATE
GONTROL MOTOR
20008 20012 20009

TURBO GONTROL

NACELLE GONNEGTIONS FOR mrm,zmm
NO. 2,3,4, ARE IDENTICAL TO ENGINE NO. |
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ENGINE SYSTEMS

s

¢. Function:

Inverters:

a. JInstallation:

b. Connections &
Function:

Pressuretrol:
8. Installation:

b, Connectionss

¢. Functions:

Governor:
g, Installstion:

b. Connections:

¢, Funetions: 1.

Waste Gate Motor:
a. Installaticn:

b, Connections:

r

c. Funectijon:

RESTRICTED = -

i (Continuea)
To provide & megas of intereonnecting 1h& Tardcus units
of the control system.and act as a ceatral cnénk}ng
point for clrcﬁit-¢a;lures =

Two inverters are located in the nosswheel compartment.
The power for the complete control system is taken frem
one of the two 400=-cycle, 115 wolt inverters. The main
power connection is made at the inverter fuse in the co-
pilot's fuse box. In some ships, an additionzl fuse i=s
used in the main power output line of each inverter.
These fuses are installed in the inverter fuse box, lo-
cated beneath the floor of the radie rcom a short dis-
tance: to the left of the inverter.

Located on the engine mount on the left side of the car-
buretor intake duct, slightly forward and above the left
magneto, ;
Hubber tube from Pressuretrol bsllows to carburetor air
scoop. Wired in series between Manifold Pressure Select-
or and Governor,

Registere air pressure from carburetor air scoop, the
action of which actuates wiper arm over control guadrant
vhen bellows contracts or expands.

Located at right rsar side cf turbo, just abeve the
shroud between the impeller housing and nozzle box.
Driven uhrcugb a flexible drive taken off the tachometer
conneetion of the turbo c¢il pump. Wired in series be-
twsen Pressuretrol and Waste Gate Motor control quadrant.
Overspeed—prevents overspeeding of tubbo bpeuse of fly-
weights which throw ocut at approximately 24,000 RPM tur-
bo speed thereby enzeging clutch which causes wiper arm
toc move over control quadrant sending signal for "open“
waste gate gction,

Accelercmeter—-Prevents overshooting of manifold press-—
ures, yet allows very rapid acceleration of the turbo by

" use of inertia wheel which floats on shaft connected to

drive shaft by torgue sprinz. Sudden torgue of shaft
transmits energy to inertia wheel through spring causing
wheel to slide along shaft and operate push pin. Push
pin moves wiper arm over control guadrant.sending signal

. for Yopen" wasle gate action,

Iocated at rear of turbo about 10 inches above the waste
gate.

Connected by mechanical llnkage from motor ovperated-arm.. |
to waste gate shaft, VWired in serjes betwe&ﬂ_ga?eﬂnoﬁrf
and amplifier and between amplifier and ground.

Opens or closes waste gate according to dlBEﬂtMDﬂﬂﬁﬂerf
tor rotation in response to control-sigpnals. It also
operates a balancing potientiometer which produces ,a.qslg—/

nal opposed -to_the ﬂrlglnal-cnntraquJé;Eﬂﬂ
RESTRICTED
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(Continued)
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When the rotation of the motor is enough to make the two
signals exactly neutralize each other, the power from the
amplifier is cut off and the waste gate motor stops.

8. Nacelle Junction Box:
a. Installation:
Mounted on the supercharger meunting brackets just above
the heat baffle (shroud) on all four engines. ALl four
"J" boxes-are locabed -on the left side of their respective
turbos.
b. Connections:

& L3

Wire harnesses of Pressuretrol, Governor, and Waste Gate
Motor join at this box and are connected to Main Junction
Box through a single harness.

e, Function: Acts as a_checking point for circuit and unit failures at
R e Ty L o e e e e : i

The Manifold Pressure Selector, Pressuretrol, Governor, Waste Gate lotor,
and Amplifier are all wired in series thus composing a bridgs control unit. A
failure occuring in any one of the nacelle unite will result in failure of op-
eration of the entire control system for that engine only.

Operating Instructions for Ground Run-up of Electronic Control System.

The control system is wired directly to the 115 volt 40U cycle inverter and
is therefore automatically energized whenever the inverter is running. Allow
two minutes for amplifiers to warm up before attempting to check response of
units to action of Manifold Pressure Selector. At low altitudes, no pressure
can be expected until dial position of "5" or higher has been reached.

If inverter voltage does not come within the 105 wvolt to 120 volt limits,
unsatisfactory results will not be obtained from the test.

Providing that all waste gatss respond to Manifold Pressure Selector before
engines are started, it is inadvisable to blame turbe control system for any
malfunctioning until each engine has been first checked at high RPM for normal
value of manifold pressure without turbo boost.

The turbo control system should be calibrated to take—off manifold pressure
during ground run-up following any change of calibrator settings, or when ne-
cessary following replacement of any unit in the systems It should not be
necessary to recalibrate when changing grade of gasoline. The calibration
should be made so that take—off pressures for 100-octane gasoline will be ob-
tained with.a dial setting of "&"; the lower manifold pressures used for 91-
octane gasoline will then be obtained by stopping the dial at & point below "8MY,

It should not be necessary to change the calibrator settings during regular
engine run-up or preflight checks. If initial calibration is made carefully,

variations in manifold pressure in’regular run-up tests will then indicate mal-

functions in the engine or turbo control system. To permit a more accurate
check during sngine run-up, aveid changing calibration settings in flight.
(1) Turn on inverter switch.
(2) Turn on filters.
(3) Start engines and turn on generators at proper RPM.

(L) Check d-c voltage. For proper calibration, the d-c voltage must ‘.

be between 26 and 28.5 volts, and a-c voltage must be between
105 and 120 volts. Check a-c voltage with voltmeter attached
to proper terminals -in turbo control main "J" box.

B-2h-Ll RESTRICTED
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. == .__#]|25| 9. Check waste gate for warpage, bending,

RESTRICTED S
ENGINE ‘SYSTEMS . Pags o3
o TISPECTION GF “IECTRONIC TURBO SUPERCHARGER CONTROL SYSTEM
(AN-02-10DC-6)
1 2 ; . e . & L_ 5
Gots Moe k| - : SR S |Remarks pertaining to
Form 41B| n INSPECTION y ' |[defects, replagements,
t m. o Bdjustments. :

NOTE: ONEY THOSE INSPECTIONS PRECEDED BY iﬁf
ASTERISK* WILL BE PERFORMED IN THIS PHASE. e
-—-The gthérs are included as information to
acquaint the—student with the-maintenance
requirements of this system.
10 *|PF| 1. Check waste gate for warppge, bending, :
or bindipg. (Do not try to open or - :
close waste gate while linkage is con= |
nected to the waste gate motor. =1
PF| 2. With engines off, connect external pow- D
er source, Turn inverter on ang turn sel-
ector to "1O", Inspect all wasbte gates ior
“uniformity of positions. Departures indi- : ;
cate calibrator setting has been changed to : :
compensate for power defects. After corr- ‘ 3
ecting engine or accessories trouble, re- :
calibrate the contrecl.
FF 3. See that amplifier cases in the system p
. are not covered by clothing, ete,, prevent—
ing ventilation. -
#|PF|: 4. =Turn dial clockwise to stop on select—
or, When stop is reached, arrow should
point to "8, Press dial stop latch and
turn dial to "O!, The dial-stop latch
should work freely., Turn dial counterclock
: wise to g point below "8" and check to see
S that dial stop re-engages. FHeturn dial to
3 ot before starting the engine.
PF| '5. When the airplane is flying combat
missions, inspect the inductien system and
exhzust stacks for bullet holes before sachl’
flight,

o e —

19 | D 6. Jiggle waste-gate linkage to make sure
there is no binding in linkage hearings. i
Also inspect linkage rod for shiny spots or
wear, which would indicate it had besen scrap-
ing against the fairing or bsher airplane
structures,

1D 7. In very dusty or sandy areas, check

! cleanliness of carburetor air filters dai- ;%
ly.

27 25 B. Inspect exhaust stack for loose expan- P
| sion joints and other leaks.

- or_binding, To do this, disconnect link- e
age from gzbe arm and move gate from fully |
apem do -ty closed pogitian. : i SR
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INSPEGCT-IONS..

br adjustments.

Femarks pertaining to
Hefects, replacements,

27

3

o od oo n Hn

25

25

25

" AN connector of waste-gate motor when in-

250

- gonnector, If jumper method was used, vey-

| —waste pates -Ab-or-nsapsea level ,the

l tﬂ rlgu =

1G. Check AN connector at waste-gate mo-o
tor to see that it is inserted properly
and is tight. CAUTION: MNever disconnect

verter is on; this may damage amplifier.
Check motor for security and 3hifting its
position.

[ B o] 85 = LyE

11. On the governor, check Al CQEJECtOT

nut on flexible-drive connection for tlghtjp

ness. 'Check governor for securlty and ¢

shifting of pesitien—- s i

Check operation of Ampllfler and
Waste=Cate Motor. Plug in external power

supply making sure that no voltage above |

2B.5 de is used or burned out amplifiers
nay result. Turn on inverter switch and
set dial of selector to "8". Hemove AN
connector at pressuretrol and plug in speg

ial test potentiometer in place of pressure-

trol. Turn knob on test potentiometer un-
tid waste gate is fully closed. If test
potentiometer is not handy use jumper beta.
ween terminals Al and A3 in the main "J"
box and turn selector dial until waste g
gate is closed on engine No, 1. Use A2
and AL for engine No, 2, Cl and C3 for
enzine No. 3, and C2 and C4 for engine
Ho. k.

-

13, GCheck to:see that there is at least
iv clearance between the linkage 1od and
any structural part of the airplane for
all positidns of the waste gate. This is
necessary due to the heat expansion in ths
exhaust stacks and turtco.

14. Clearance of waste gate from stop-if

side tail pipe should be about 3/32" with | P

waste gate mﬂtw“ in fully closed position.|

15. Remove test potentiometer used for
cloging waste and replace Pressuretrol AN

move jumper and replace "J" box cover.
Turn selector to "8" and look at exhaust:

=7 ]

wasts gate should be open or almost open
when the engines are not running, out

at higher altitudes, the waste gate will
be partly closed when the dial is turned

RESTRICTED
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Remarks pertaining to
defects, replacements,
or adjustments.

27% |25

25

25

25

25

CB-30-1LL

16. Inspect hose which connects Pressure~
trol to air scoop for leaks, cracks, and
tightness of connections. A leask will
cause manifold pressure "hunting" at cer-
tain powers or altitudes.

17. Check induction system for condition
of rubber couplings between ducts, Check
gasket between turbo compressor housing
and duct. Check air intake ducts for clogg-
ing such as dirty filters. Check for loose
or worn linkage on filter control gates.

18, Check AN comector at turbo boost
selector for tightness. Turn dial to "iO",
and waste-gate should go to half-closed

position or beyond. Turn dial to MO" and
waste gate should open fully., If gate*does
not move as ‘it should, refer to trouble,
shooting procedure. Test operation of dial
on selector to sse that it turns freely
but not too loossly, Mzke sure Allen-
head screw in now is tight,

19. Check AN connectors on airplane’s
inverters for proner connection and tight—
ness. Check main fuse contacis and wire
connections to fuse clips on 400-cycle
supply. Also check inverter fuse conn-
gctions. Check output voltage of each in-
verter by connecting an a-c Voltmeter to
main "' box terminals B10 and Bi. Volt-
age should be 115 volts (plus 10 minus 15
volts). Disconnect external powsr supply.

20, Check inside Main "I" box for loose
terminal conneetions, especially at EBE10,
where main power supply connects. Do not
pull on wires, but grasp Sta—-kon lugs near
terminals and jiggle slightly sideways.
Checlc for evidence of corrosion at leads
and terminals. Remove loose or foreign
material from inside "J" beox. Chsck
ground lead from main "j" box where it an-
chors to airplane, to see that it is firm-
ly attached.

21, Remove amplifiers from their case
and press down on tubes to make sure they
are not. loose in their sockets, Blow out

| accumulated dust around tube sockets. Vis-

usally inspect fuse contacts and all sol-
dered connections, Replace amplifiers in
their cases and reconnect AN connectors,
making sure they are tight. Make sure
Dzus fastener locks amplifier in its case

RESTRT G TED
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27 ¥

125

B-20-LL

Check-Tord mounts under amplifier platforms.

If rubber is badly cracked; replace the mounts.
22,- -Whire harness is regularly inspected
every 50 hours., In very humid elimates it

may be necessary to inspect the harness

more freguently. Under these conditions

the long cables inside the wing and inside

the engine nacelles are checked every 25 hours
for corresion and accumilation of molsture
inside the covering on the cable.

If wing and nacelle disconnects are used,
they should be inspected for good contact
23, -In tropical areas or during very hot
weather disconnect the flexible drive from
the governor every 25 hours, and inspect
the flexible shaft for lubrication. If
‘necessary, lubricate, with light grease,
Specification AN-G-3a. In normal operat-
ion, the inspection of the flexible shaft
is taken care of at the 100-hour inspect-
ion,

:2l;, Check Pressuretrol Lord mounts, and

if rubber is badly cracksd, replace mounts.
Remove -cover plate and check potentiometer
wiper to see that it'is tight on its shaft.
To do-this; grasp wiper near clamp and
twist eounterclockwise until wiper reaches
Upper end of potentiometer winding. Vhen
released, wiper shouid return to its or-
iginal position if it has not slipped. If
wiper is loose, replace pressuretrol. At
sea level, wiper should be about one-fourth
of the distance up from the bottom of the
potentiometer winding. If wiper is above
the center of the potentiometer winding,
the pressuratrol may be out of calibration,
or the reference bellows may be leaking.

| Where altitude of air base is above 5,000

feet, normal position of wiper will be
slightly above genter of potentiomeler
winding. Inspect red lacquer on calibra-
tion secrews to sse that they have not been
tampered with., Calibration is Fourth Ech-
elon work, Inspect all soldered connect-

ions. Inspect base of Al-comector pins

inside Pressuretrol for loose strands of
wire. Replace cover on Pressuretrol., N&V-
ER OIL ANY PART OF THIS UNIT.
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i S | Remarks pertaining te ~
Col.llo.| n . ; v | defects, rgglacémalts
Form 41B & INSPECTIQNS M. r::r ad;rustnents.

Sy b

# 1'50 25, Check Nacelle "J" Box terminalzsf»r =~ ~~
loese connections and wires for breaks.

Check mounting of condenser and transor-

mer. Check condensers for ril leakage and
replace if lealdng. Inspect soldereed com-

% ections on the two 50,000 —ohm resgistors and .
on condensers. Check condition of Dzus : i \
fasteners. In moist, humid climates, check 4
transformers for deterioration of insul-
ation and for corrosion around leads and
terminals inside "J% boxes,

50| 26, Check wiring harness inside fuselage

at all points where wear or abrasion might
oeeur.  Also check harness inside engine
nacelle from nacelle "JY box to each unit

% L00f 27, Disconnect flexible drive at Gowver—

nor end, pull out the flexible shaft and
inspect for wear, Iubricate if necessary
(Grease Specification AN-G-3a), If drive
is‘worn at some point replace complete
drive, Replaecs flexible shaft, After slid-
ing it into the housing, press it inward and
turn ubbil it slips dinbto place engaging the
drive connection on the turbo, Reconnech
flexible drive to the governor.

+ 100| 28, Disconnect AN connector from the gover-
nor. Hemove the two screws which hold the
cup-shaped cover on the accelerometer end of
the governor, and remve the cover,

o

L

27 |100| 28. Watch nut directly above the bearing
plate inside gowvernor to see that it tumns

| while somecne spins the turbine wheel.
CAUTION: Do not press on wipers of poteni-
iometer as this may change their tension.
With the blade of a thin serew driver, '
slide wiper away from dead-spot end of po-
tentiometer winding, then release the wiper,
allowing it to return under the pull of its .
| own spring. J
1001 257. In the Nacelle 'J" Box check output
voltages of transfomer, Connect exter-
nal power sourée, turn on inverter, and ad-
just d-c wvoltage input to give 115 wvolts

inverter output. Voltage from transformer .
secondaries should then be as follows: ) 3

Terminals Veoltage

B7 to B9 30 volts (4+2.5;, =1.5)

B5 to B3 2l volts (+2.5, -1.5)

B3 to AZ 6 yolbs (F WL < =i E

A2 to B2 12 volts (+ .7, - .7) : , -

—13-hi




TNGINE SYSTEME, - RE'S-TR I CTED
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marks pertaining to
Gols-No QZfectE, replacementsg'
Form A1E 2 0 5 ) B W 0 e i o _adjustments. :

100 | 30. The accelerometer control should be :
checked during the first flight following ) -
the 100 hr. inspection. At some altitude
above 6,000 ft., retard the throttles in-
dividually to half-closed position, and
then advance throttles rapidly to full oper
positicn. The manifold pressure should nog -
overshoot more than 2 inches unless rpm ‘
overshoots also. If engine rpm overshoots;,
repeat procedure several times until prop
governor holds engine speed relatively cony
stant. |
300 | 31. Replace the two 7C5 tubes in the am-
plifier after approximately 300 hours op-
aration. |
300 | 32. Check Overspeed Control immediatsly
following a complete installation of the
type B. control system for turbos and at
about 300-hour intervals thereafter. The
| plane should be flown Lo an altitude of
g 35,000 feet. (Note: If carburetor intake
duct is lsaking, the overspeed will cut in
at a much lower altitude. 4 serious leak
id the exhaust stack may be misunderstood
as overspeed control operation, as it will
also cause a falling off in manifold press-
ure befors and. altitude of 35,000 fsst is
reached.) At 35,000 feet, lewvel off and
set prop governors for maximum cruise rpm.
Slowly turn dial of boost selector teward
ngt, - At some point before "8 is reached,
the manifold pressure should stop increas-
| ing on 81l engines, indicating that the
overspeed controls are cutting in. If the
manifold pressure continues to incrsase on
one or more engines, keep turning tne dial
clockwise, but do not exceed the maximum
cruise manifold pressure. At 35,000 feet
. altitude, if the governor is set for the 5
proper turbine speed the overspeed control
should operate before maximum cruise mani-
| fold pressure is reached. When -checking: o
: of the engines at full throttle, the throttﬁe
may be retarded on the other engines. '
300] 32. Recheck the ove:speed by lowering dial
setting into control range, and again slow-
1y increase dial setting untdl manifold
pressures cease to increase. _
gopl 33. Following 900 hours of operation, re-
place the following turbo control units
‘with new or rebuilt units: :
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