


SPECIAL INSTRUCTIONS NUMBER 1

GENERAL ELECTRIC TWO
WAY RADIO INSTALLATION

NORTH RMERICAN AUVIATION - INL.




' ’ Instat! General Electric two-way radio (consisting of AS-|B transmitter - receiver with Jus-7i0ut

9.

support, 4AP|{A| power xupoly unit, [45-71045 antenna assembly) in NAvion as follows:

Remove front seats, Remove screws that attach i143-53003-31 phenolic rear seat back cover to
baggage floor, and remove resr seat.

Inatall power supoly nit with case on mounting shelf attached to back of firswall. Securs with
four screws and nuts suoolied with case.

Remove coverplate from 1eft side of inatrument panel. Place transmitter-receiver case in |45
7104t support, and secure with aix 751-8-7 scraws and AM365-832 nuts, Screw heads must be on
inside of case.) Attach bonding braid from rear of cass, to right side of supoort, vsing one of

the support attachirg screws.

Mpunt case and support an back.of canel, using screws removed wlth coverplate, Relnstal!l landing
gear warning light dimming resistor with lower right screw. Insart transmitter-recsiver set in

case, Secure with lockscrew on dial canel.
Plug power ie3sd, from set, into socket on powsr syoply unit.

Remove *MiC" and "PHONE® plugs from instrument panel, Instal] two-wire conductor jack fitting
from set in "MIC" hole, and one-wire fitting In "PHONE" hole.

Connact power lead from aet to "RADID™ fuse retalner, (Circuit must be protected with 20~-amp
fuse.}

Pry lopse the two trim strips from the top of the teft side uvoholatered panela. Remove all screws
attaching panels to floor and wing ton skin. Pry toose the two fasteners in forward end of rear
panel, and the two in aft end and one in forward and of forward panal. Remove panels by pulling

dnwn and inboard.

Install antenna load coil on baggage floor juet forward of battery, using forward screw In 143-
31003-78 outboard battery suoport angle, and & 73i-6-7 screw and M3I55-832 nut in adjacent exist-

ing hote,

Route conductor from set to load ecoil, outboard of fuel vent line, batween lowar longeron and
wing too skin, Connect to No. 214 lead from load coil. Cover connsction with Inaulating tub-
ing and tie tubing to orevent slipoing. install threes FT- 376 ctipa, one on frame et station
79, one on frame at station 93, and one on |83-31003-17 baggage floor channel at left ocutboard
lightening hole. Tie conductor to clips with cord.

Remove plug from hole in fuselage left side and install 1050-0) antenns lead-in bushing. {onnect
No. 200 lead from load coi) to bushing.

Attach the two 145-7(04Y4 clips to vertical stabilizer tip, using the forward tip attaching screws
{one on each side). Attach antenns to clips with AN332-9 pin, ANQGO«YL washer, and AH300-2-|
cotter. Attach antenns to tor of each wing tip, using the fourth tio attaching screw from the
leading edge. Connect antenna lead-in to bushing In fuselage sida.

Remove check list holder from 145-53011-300 upholstered pane! located beneath lteft side wind-
shield panel, Pull lower edge of panal out from longeron, unsnapping tha two fastensra which
secure its aft end to fuselage skin. Pul) out far enough only to resch bensath upholstery and
remove the two nuts from the screws through fuselage skin. Ramove screws.

Punch two holes through the upholstery to match the hotes In fuselage from which screws were re-
moved. fInsert two ANG|5-8-2 screws through fuselage and upholstery, with one ANSSQ-D8 washear
on each screw betwaen fuselage and upholstery. Install (4571040 headphone supporting brackat
on the screws with 454-06-15 spacers between upholstery and bracket and ysing 22K1-82 nuts.

feinstall uoholstary, check list holder, and seats. Place headphone and microphone on bracket
and plug leads into jacks in dash panel. Place Radio Frequency Msasurement Card In pockst in
sirceraft Log Book.

Refer to NAvion Qperation Yanyal and General Electric Manvat for operating instructions.
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LANDING LIGHT INSTALLATION

Install two I845-54007 landing light assemblies on NAvion as fo!ious:
(right-hand larding light installation shown; left-hand opposite)

Install light on strut with two U-
bolts, four AN960-]0 washers, and
four AN365-1032 nuts. Top edge of
light bracket should be 2-3/4 inches
below lower surface of side brace
fitting, measured along aft side of
strut. With landing gear handle in
PUP,” raise gear by hand to see that
light and bracket clear wheel well
structure.

Tie wires to strut above side brace
fitting.

SIBE BNACE -
FITTING A

BRAAKE HYDRAYLI
LINE

.‘

l -~ B
LANDING LIGHT f
MAIH LANDING GEAR

LIGHT BRACKET ./
OLED STAUT

INBOARD —w=

L nstaeane

5-

UNOER SURFACE OF
WiNg UPPER '$7

WIRES &5 B $0
TINNERMAN 491389 CLIAY

On right installatlon, connect wire
65 from light to wire 64, and wire
68 from iight to wire 76. 0On left
installation, connect wire 85 to
wire 62, and wire 68 to wire 89,
Cover each disconnect splice with
insulating tubing, and tie wires
together with cord adjacent to
tubing.

Clip wires 65 and 68 to stringer
with Tinnerman 49139 clip.

Install 30-amp fuse in "LAND. LGTS."
retainer and in spare retainer.




Adjust lights as follows:

(2a) Position airplane on level ground, facing a vertical wall
with propeller 30 feet from wall.

(b) Level airplane by jacking tail skid. Consult NAvion
dealer for leveling information.

(c) Make a vertical mark on wall on projected centerline of
airpltane., (Sight over nose wheel strut and tail skid
jack to establish centerline.) At 52 inches on each side
of the mark, make two additional vertical marks. On each
of these two marks, make two horizontal marks |2 and {8
inches from ground.

(d) Cover one light, and loosen U-bolts of other light brack-
et. Rotate light around strut until beam is on vertical
mark on same side of centerline as the light being ad-
justed. Tighten U-bolts. Loosen the two screws that
hold the lamp housing to the bracket. Rotate lamp up ar
down until top edge of beam (not the center) strikes wall
between the horizontal marks. Tighten housing screws.

(e) Repeat (d) to adjust other light.

CAUTION: Do not operate lighta longer than necessary to avoid
excessive drain on battery.
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SPECIAL INSTRUCTIONS NUMBER -

SENSITIVE ALTIMETER INSTALLATION

install Kollsman No. 987-10-03! or No. 205BK-10-031
sensitive altimeter in NAvion a3 follows:

I. Remove instrument panel reflector.

2. Disconnect static pressure line from non-sensitive
altimeter and remove altimeter.

3. Remove elbow fitting from old altimeter and install
in new sensitive altimeter.

8. install new altimeter in panel using mounting screws
previously removed.

5. Connect static pressure line to new altimeter.

6. Test static line for leaks, Reinstall refiector.
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ECIAL INSTRUCTIONS NUMBER -

INSTRUMENT-FLYING PANEL INSTALLATION

install t(nstrument Flying KIt (conalsting of Kollsman No. 887-j0-03) or No. 205 BK-
10-031 sensitive altimeter, Schwien No. N82T200 bank-and-turn indicator, and Elgln
No. 1792 clock) in KAvion as follows:

- Remove instrument pane! raflector,

Disconnect wires from ammeter, static pressure line from altimeter, and shaft from

tachometer.
Remove ammeter and adapter plate, Remove ammetar from adapter plate and Install
spaater in cutout in upper right corner of inatruaent panel.

Remove tachometsr and install in space formarly occupled by smmeter adapter, uveing

exlsting screws and nuts.

Remove sltimeter, Ramove albow fitting from altimseter and Insta
aitimeter, Install new altimsetar in space from which old alti
using existing scraws.

Iinstall bank-and-turn indicator in space from which tachometer was removad, uaing
four AAS 202-632-812 screwn and 6939-632-375 Tinnerman nuts.

in upper 1aft cornear of Instrument panel, using two NAS

It in new sensitive
mater was resoved,

install cloeck in ecutont
202-632-012 screws.

Reconnect wires to ammatar, static pressurs Vlaa to altimeter, and shaft to tachom-
eter. Remove loose wires 85 and 86 from thair stowed position at back of Inatru-
ment panel and connect them to banksand-turn indlcator. Connact wire 85 to ter-

minal marked *+" and wire §8 to tarminal! wmarked "-,
Install j-amp fuse in "BANK TURN® retainar,

On airplanes Sarial Numbers MAY=8=25f and subsequent, cut out
ends to clear dash panel trim.

b 14} i
. e

! 8
.
1

145=5]045 reflactor

CUTOUT TYPICAL BOTH ENDS REFLECTOR hben

install reftector, using screws, spacers, and nuts previcously removed, Tsast statlc

line for laaka,

Recompensate compass. Fill out naw compase corraction card and inswrt in holder

en reflector.
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SPECIAL INSTRUCTIONS NUMBER -

CABIN HEATER INSTALLATION

*REVISED April 14, 1947

Instzll Cabin Heater Kit (consisting of 145-53315 heater, 145-53304 thermostat,
145-54035-3 switch, 145-53331 adapter, 145-53305 control rod, K2250 fusl
strainer) in WAvicn as follows:

SECTIOH A - FUEL STRAINER INSTALLATION AND RELOCATION OF FUEL OVERBOARD
VENT LINE TO LEFT SIDE -

(This section 1s reguired on airplenes NAV-4-2 through NAV-4-250 only)
"¢ Figure 1

- Rermove the 75692 and 75694 hoses from fuel pumps and the 752 x & inverted
tee and ANQ1U-2 elbow from the fuel shut-off valve, Remove retaining nut
“rom shut-off valve, forward side of filrewall,

2, Disconnect operating ceble and the fuel lines from fusl shut-off valve,
af't of firewall. Remove shut-off valve.

T, Ferove the 143-31005-16 doubler from forward side of firewall at fuel
shut-off valve location by drilling out the attaching rivets., Remove
the s~rew that attaches fuel shut-off cable to aft side firewall,

4, Place new 143-31005-16 doubler in same locatlon as the old doubler,
aligning pilot holes in doubler with old doubler attaching holes, and
=longste the 1.145 diameter hole in firewall to match hole in doubler.

5. Drill ten No., 30 (.128) holes through doubler to match holes in firevall.
Drill do. 10 (.193) hole through doubler to match the top inboard hole
Trom which sc¢rew was previously removed. Attach doubler with ten
AlBY2ADL -6 rivets and the removed screw,

6. Install 3325-4 nipple in shut-off valve. Attach 145-48051 bracket to
¥2550 strainer with two AN4-13A bolts, ANG60-416 washers and AN365-428
nuts. Hold strainer in position on forward side of firewall and rein-
stall shut-off valve by spinning shut-off valve into strainer, Install
752 x € inverted tee in fuel strainer.
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Figure 1. BStrainer Installation

Remove 45° elbow from right fuel pump and install 400 x 6 inverted
male 90° elbow, .

With 14?-480 1 bracket on E2250 stralner as a template drill two
No. 10 (.193) holes through firewall and attach with two AN3-4A
bolts and AN960-10 washers and AN365-1032 nuts.

Reconnect fuel lines and operating cable to shut-off valve. Re-
install 75692 hose and 75694 hose to right and left fuel pumps,

Femove the forward upholstered panels, right eand left aide of
cabln,

Disconnect and remove the 145-48001-28 and 145-48001-31 aection
of the fuel overboard vent lines,

Locate and drill a 13/16 inch dia, hole in cockpit floor, left

side, and through the fuselage skin, in the same relative posi-
tlion &s the existing vent line hole con the right side,
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13. Install 145-%8003 1line, connecting to 145-48001-9 vent 1line
with existing hose and clamps. Connect 145-48001-31 line to
145-48003 tube and route along the fuel return line. Install
145-48001-28 1line, through floor and fuselage skin, using
exlsting rubber grommets, and connect to 145-48001-31 line
with new AN884-8-13 hose and two A3122-14-59 clamps.

1%, Attach the overboard vent line to fuel return line with exlatimng
clip., Place 48164 snap button in previous vent line hole in
fuselage skin, and replace the forward slde panels,

SECTION B - HEATER INSTALLATION

See Flgure 2

1. Remove right seat.

2. .Note cable tension for reinstaellation. Loosen turnbuckle in
cable from ventllating control drum in control panel.

3, Loosen front section air vent tube and slide forward. Remove
aft section alr vent tube just forward of firewall. Loosen
right aft sections of engine baffle,

4, Remove the vent tube adapter and gasket from forward slde of
firewall. Remove screws holding air vent valve, ring, and
gasket to the aft side, Remove defroater tubes from valve,

5. Install a new 145-53301-26 ring on the valve, with a new 145-
53301-27 gasket, four new ANS515-8R8 screws, exlsting washers
and new AN365-832 nuts,

6. Locate and drill one 1-1/2 inch diameter hole in right bottom
engine cowling. Place 145-53314 adapter in the hole and drill
four No. 30 (.128) holes through adapter pilot holes and
cowling., Install adapter, using four 2R1AD-4-4 rivets. Connect
2-inch I,D., 9AX flex duct to adapter with one AN735-32 clamp,
AN520-10R8 acrew, AN960-10 washer and AN365-1032 nut.

NOTE: It is important that the combustion air inlet be Installed
as snown, in order to ensure pressures and aigflow required to burn
the fuel in heater.

7. Install a new 145-53301-27 gasket and the vent tube adapter on
front of 145-53315 hester, usinﬁ six AN515-8R8 screws, twelve
AN960-8 washers, snd six AN365-832 nuts.

8. Place a 145-53301-27 gasket on heater aft end, and insiall
heater in firewall, using four AN515-8R8 screws, AN960-8
washers, end AN365-832 nuts, Attach the 145-58308 support to
the adapter, using two AN515-8R12 screws, 433-8-4 spacers,
AN960-8 washers, and AN365-B32 nuts. (Nuts should be forward,)

g, Attach the valve to the heater, using four NA3 220-30 screws,
ANO60-8 washers, and AN365-832 nuts. (Nuts should be aft.)

-3 -
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Heater Installation
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10.

1l1.

12.

13.

Drill one No. 18 (.169) hole in longercn and twe in engine
bulkhead to match holes in 145-53308 support, Attach the
support to the longeron and bulknead, using three AN515-8R8
screws, AN960-8 washers, and AN365-832 nuts.

Attach forward section ventilating inlet duct to adapter on
front of heater, Reattach engine baffles.

Placs 7-A seal over heater exhaust port and connect 145-53303
exhaust stack to port, using one ANT41-13P clamp, AN4-TA bolt,
end AN363-428 nut, facing stack directly aft.

S1ide ANT42-24 clamp on outboard exhsust stack., With 4383-10-28
spacer and AN570-10332 screvw held on clamp, rotate clamp near
lower end of stack until spacer 1s satisfactorily located;

then locate and drill one No. 10 (.193) hole in engine cooling
outlet gill., Attach the clamp and spacer to the gill, using the
screw, an AN960-10 washer, and an AN363-1032 nut.

OTZ: For proper operation of heater, end of stack must be flucsh

with edge of gill.

14,

See

Connect the flex duct on the 145-53314 adapter to the heater
blover, using one AN735-32 clamp, AN520-10R8 screw, AN960-10
washer, end AN365-1032 nut,

Figure 3

15,

16,

17.

18,

19.

20.

21.

Remove cotter from ventilating control drum pin, and remove
pin through glove compartment. Remove control drum,

Install the 145-54035-4% switch and 145-53328 actuator on the
control drum lower support bracket, using screws supplled with
gwitch, at existing holes in bracket.

Install the 145-53309 stop loosely in the 1/4-inch hole in the
control drum, using one AN515-6R6 screw, AN960-6L washer, and

AN365-632 nut.

Loosen the cable lockscrew on the alr valve pulley. If the two
pulleys on the 145-53321 bracket are in the forward holes, move
them to the aft holes of the bracket.

Check tightness of control drum pulley cable setscrew. Relnstall
the control drum, using removed pin and AN380-2-2 cotter,
Tighten cable to original tenslon,

Turn alr valve pulley counterclockwlse as far as possible to
fully closed position, Turn control to "OFF." Tighten
csble lockscrew 1n alr valve pulley.

Turn control drum to "HALF" cabin heat; then turn drum to the
left, one-fourth the distance between 'HALF" gnd "OFF." Hold-
ing the control securely in this position, locate and tighten

-5 -
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the 145-53309 stop so it holds the 145-54035-% switch open.

22, On Alrplanes NAV-4-2 through NAV-4-250, remove the plastic
heater switch control knob from shaft in control ranel, and
remcove the shnft by removing the two cotters holding it to
the 143-51003-25 bracket at back of panel. Cut off the long
flange of the 143-51003-25 bracket as close to the control
panel as possible. On Airplanes NAV-4-251 and gubsequent,
remove the snz2p button from the panel at the heater switch
contrel location,

23. Install 145-53331 adapter by inserting its shaft through the
bracket and control panel end securing to the bracket with
two AN380-1-1 cotters.

24, Remove the three screws from firewall located Just inboard
from heater. Athtach 145-53304 thermostat to firewall with
these screws, repi-cing the outboard screw with an AN520-
10R10 screw. Plsace znd of 145-53305 control rod into slot
of 145-53331 adapter. Insert other end of rod into 145-
53304-3 sleeve «f thermostat, and secure with screw and nut
provided on thermostat sleevae,

25. Turn 145-5330% rod counterclockwise to the stop. Install
AN6227-5 "0" ring over end of 145-53331 adapter shaft ex-
tending through instrument panel. Install existing plastic
or 145-51061-5 slumianwa knob on shaft against "0" ring; in-
stall two ANSG5-DE-3 setscrews (aluminum knob only); turn
xnob to "OFF" and tighten setscrews.

OT=Z:  "0" ring sesl is used to provide friction on control knob.
Adjustment can be msde by pressing on end of knob before
tightening setscrews,

26. Instell the one-inch I.D. 9AX duct between air valve and the
thermostat, using two AN735-18 clamps, AN515-8R10 screws,
Ail960-8 washers, and AN365-832 nuts.

27. ZSemove plug from top of solenoid on top of heater and install
400x4 elbow., Remove plug from top of fitting on forward side
of left fuel pump and instell 352x4 elbow. Connect 145-
53327 hose to these elbows.

* 28, Drill No. 10 (.193) hole one inch from top of 143-31001-72 angle.

Attach heater fuel hose to angle with ANTEE-QC clamp, ANED0-
10R8 screw, AN960-10 washer, and AN365-1032 mut. (Later air-
Planes will hsve the left-hand fuel pump line clamped at this
point., Remove the fuel line clamp screv, and attach the heater
fuel nose With the ANT42-9C clamp and the removed screw,) Attach
heater fuel hose to left fuel pump inlet hose, just forward of
148-31001-71 angle using ANT42-9C clamp, ANT42-12C clamp, ANS15-
BRE screw and AN365-832 nut. Attach heater fuel hose to firewall
at outboard thermostat attaching screw with ANT42-OC clamp,
AN520-10R10 screvw and existing nut,

NOTE: When gyro instrument panel is instelled, attach the 145-
53327 heater fuel hose to the 145-51052 vacuum relief valve
bracket with 766-9 Adel clamp.
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Figure 4. Wiring Diagram

Untle wires stowed on 143-31001-72 angle and connect in accordance
with wiring diagram, (See figure 4.) Clip these wires to 143-
21001-72 angle with one 49138 wire clip. Attach these wires to
Ffirewell with ANT42-6C clamp, using outboard thermostat mounting
serevw. Loosen wires stowed on back of instrument pansl, and
connect to thermostat and microswitch in accordance with wiring
dlsgram, - Clip these wires to lower edge of instrument panel with
three 49138 clips.

Instsll one 3AG20 fuse in "HEATER" retainer in fuse panel and
one in spare retainer 1if a_20-amp fuse 1s not present.

Reinstall seat,

-



SPECIAL INSTRUCTIONS NO. 5 Supplement Page

Effective NAV-4-1111 and subsequent, and all North American manufactured
NAVIONS equipped with the Adel Electric Fuel Pump System.

l. Cabin heater fuel supply line Part No., 145-53327 should be routed
down to carburetor instead of to the fuel pump as directed in in-
structions, Remove 1/8 inch pipe plug from special fitting installed
in carburetor and conmnect fuel supply line.

2, NAVIONS equipped with Adel electric - Carter engine driven fuel pump
combination, Carter fuel pump drain should be relocated to drain out
the opposite side of fuselage from the cabin heater exhaust outlet,
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SPECIAL IKSTRUCTIONS NUMBER — ¢

FLARE INSTALLATION

install Flare Kit, consisting of three Kilgore, Type #-3, parachute flares, |45~ 54040 switch
panel, |45-65008 and |46-65009 support brackets, I45-65010 rack, in NAvion, ss follows:

Remove cover from upper left side of fuselage just aft of cockpit enclosure, and reinstall
tha screws removed.

3, Attach the 45-65008 front and |uS-65009 rear support brackets to the flare rack, using four
754- 10-6 screws, AN9E0-|Q washers, and AN365-1032 nuts,

3. Place rack on inside fuselage against dou-

bler in skin cutout. (nsert the three FLARE RACK ;‘.ﬁ%‘g‘ﬁ;“me
flars supporting cups through holes in )
doubler and rack, and drill eighteen No. -

18 (. 169) holes through doubler and rack
to match holes in cups. Attach cups and
rack to doubler, using elghteen NAS 220-
I3 screws, 453-D5-8 spacers, AN9ED-DE
washers, and AN355-832 nuts, placing
spacers between rack and washers, POSI-
TIVE ELECTRICAL CONTACT MU ST BE ESTAB-
LI SEED BETWEEM CUPS MD RACK 8Y MEANS OF
THESE SCREWS.

% Orill Mo. 0 (.193) holes in fusalage
frames at stations |79.75 and 198 to match
holes in ends of front and rear rack sup-
port bracksts. Attach brackets to frames,
using eight 75W-10-6 screws, ANS 60=140 | 754-10-6 SCREW, 4 REG
washars, and AN365-1032 nuts, ’ ANFEO-H0 WASHER, 4 REQ |

ot at left of pilot's ANDES-1032 NUT,4 REQ

B. Remove upholstery cuto
sest, and install flare switch panslin [145-6500% REAR SUP-

cutout space, using screws provided, PORT BRACKET
145-65008 FAONT
6. Connect the four wires from switch panel SUPPORT BRAGKET 1 4
T54-10-6 SCREW, 8 REQ ff /

to the existing wires from flares and

Lo - [ i 4
power source per wiring diagraa. Cover ::::g_:g:mﬁa':“? ¥,
each disconnect splice with inselating —— FLARE RAGK INSTALLATION—
tubing provided, and tie tubing to pre-

vent slipping. 49 (REF )
£DISGONNEGTS
7. BEFORE INSERTING ANY FLARES IN RACK, test +12VoLTS 20 s4—2
switches and wiring. 10 AMP FUSE (REF)
H L 5 -4
8. BE SURE ALL FLARE SWITCHES ARE OFF AND 92 " 96—
LOCXED. Insert flares in cups and secure 93 » g1——=o
- with clamps provided on cups, Be sure o
rubber gaskets are against bead of flare FLARES SWITCHES
WIRING DIAGRAM e

tubes. Connect wires from switches to
flare poats,
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SPECIAL INSTRUCTIONS NUMBER — .

GYRO INSTRUMENT PANEL INSTALLATION

Install Gyro Instrument Panel kit (consisting of Elgin 1792 clock, Kollsman
991-10-01 vertical speed indicator, Kollsmen 205BK-10-031 or g87-10-031 sensi-
tive altimeter, L,N. Schwien N327200 bank-and-turn indicator, U.3. Gage AW-1
7/8-21L suction gage, Sperry 661961 attitude gyro, Sperry 649742 directional
gyro, AN6121-1 oil separator, AN6110-1 vacuum pump, AN6119-1 vacuum relief
valve, 40722-AL acceasory drive gears, plping, and supports) in NAvion as
follows:

- Disconnect battery. Remove instrument panel reflector. Uncouple oll
temperature capillary tube from oil cooler, and install a 5/8-18
threaded plug in cooler; remove all clips from capillary line; remove
line and indicator. Remove the six light sockets from instrmmment panel.
Disconnect all lines and wires from instruments. Remove the four pins
from the instrument panel mounting brackets, and remove panel.

See Flgure 1.

2. Remove the two vibration isolators from the upper mounting flanges of
dash panel, and insert in upper mounting brackets of 145-51055 instru-
ment panel, with body of isolator beneath bracket. Leave isolators in
bottom flanges of dash panel,

3. Remove the instruments from oldl panel. Remove elbow from old altimeter
and install in vertical speed indicator., Inastall 752x4 tee in new
sensitive altimeter, Install 10-1146-75 union in suction gage, and
234xl4 connector and 352x6 elbow in directional gyro.

4, Remove shipping plugs from air filter on attitude gyro. Remove air
filter cover from directional gyro (four screws). Mount sensitive
altimeter, tachometer, ammeter, and oll preasure, 0il temperature,
fuel pressure, fuel level, and ailrspeed indicators in new panel
with existing screws. Mount clock with two ANS15B6R12 screws.

Mount suction gage, and vertical speed, attitude gyro, and bank-and-
turn indicators wlth four AN515B6R12 screws each, using 6939-632-375
nuts for bank-snd-turn and vertical speed indicators. Mount direc-
tional gyro with four ANS520B10R16 screws.




AN393-27 PIN

WASHER
AN93I-4-7 GROMMET
DASH PANEL

INSTRUMENT PANEL

TWO UPPER
145.8105% INSTRUMENT PANEL MOUNTS
234X4 CONNECTOR

A322-10-59 CLAMP
ATTITUDE GYRO

FUEL LEVEL ot
FUEL PRESSURE 352 X6 ELBOW 150L ATOR
DIRECTIONAL GYRQ WASHER

STATIC PRESSURE

LINE AN3BD-2-2 COTTER
PITOT LINE

145-51804-3 LINE Pin
WASHER

oL PRESSURE INSTRUMENT
145-51801-13 LINE PANEL
BRACKET

OIL TEMPERATURE
ALTIMETER K ). 'SOLATOR

75683
] ¥ _DASH PANEL
HOSE mﬁzgyﬁﬁ%ﬂ ‘:‘_" WASHER
fe5 145-54043 RHEOSTAT AN380-2°2 COTTER
B T T iSi2212:59 CLAMP
AMMETER e . = 145°51801-9 LINE DRILL TWO NO,10{133) HOLES
TACHOMETER ~—Zmmrmeri } 2 SEJEBANK 6 TURN TWO ANSZ0-IOR32 SCREWS
s S AL NOBUE) HOLE AN3ES-1032 NUTS
VERTICAL SPEED s4-12 ClLAMP ‘o 453—;0-12-5?&'535
ANS%-BR? SCREW (2R FOUR AN9EO-
802X & TEE AN 3E5-832 NUT (2RECH

[

234X 8 CONNECTCR
K5-5804-11 LINE
145-31801-15 LINE

3-M005-5 CHANNEL- A

xao MOSE

ATTACH TQ EXISTING CLIP
HOLES TWO A2980-8 CLAMPS
ANS30-8RB SCREWS
21778-62-1 NUTS

145-51007-4 DASH PANEL L T NGRS L ' v
BEAM - N

145-%1801-5 LINE ———————
Flnewnu.——”"{

DRILL £ INCH HOLE FROM

AFT SIDE. AN93I-8-13
GROMMET
H3-31005-6 CHANNEL

ANSIS —BRT SCREW
ANJS- 832 NUT

AN 742-12C CLAMP
200X8 GONNECTOR -

VAGUUM RELIEF VALVE
ANBAZ-8D ELBOW
A3122-12-59 CLAMF

ANTA2-14 CLAMP
ANS3D-8RE SCREW
AIT78-BZ-1 NUT

$x19fHOSE

145-5801-7 AIR
VENT LINE

HYDRAULIC PUMP

VACUUM PUMP
ANBA2-8D ELBOW

DRILL ONE NO 10193} HOLE. . ?GMT.&T#C& A3122-12-59 CLAMP
INSTALL AN 3-44 BOLT ANBA4-BD ELBOW
AN3ES-1032 NUT \{ SOME AIRPLANES AMNZ2-R-59 CLAMP

ANDEO- IOL WASHER

M5- 51052 BRACKET
FIREWALL
MK UP EXISTING AN3-44 BOLT

ROTATED 20*

-

Figure 1 - Gyro Instrument Panel Installation

-2 -




2I{REF)

NEW LAMPS ry s =— o NEW LAMFS
21
T . ___..| 2l 21
05 }
21{REF) 33 |l |'

2
| 50 |45-54047—/ ﬁusﬁmr
N NEW

21 REF)

(NEW) J INEW) 5 iReF)
21 {REF) 21(REF)
2 L 52 fr
¢ 2etrEr—— X
T0 RADIOIREF) 10 2I{REFP

—4\;'0—-49——U
30 145-54043 RRECSTAT (NEW) Ry

Figure 2 - Wiring Diagram

5. Connect 145-51801-3 line to directional gyro and to suction
gage. Connect 145-51801-13 line to tee 1n alirspeed indicator
snd to 752x4 tee in altimeter, Connect 145-51801-15 line to
752x4 tee in altimeter and to vertical speed indicator.

See Filgure 2,

6. Comnect five 145-5404h4 panel light sockets and lamps, and two
145-54047 wires to existipg wiring.

See Figure 1.

7. Insert two AN931-4-7 grommets in the upper instrument panel
mounting flanges of the dash panel. Install 145-51065 instru-
ment penel, using two AN393-27 pins, four exlsting washers,
and two AN380-2-2 cotters 1n uppser mounts. Use one nev 275-5
isolator, existing pin, two AN960A1OL washers, and AN380-2-2
cotter in lower center mount. Use two existlng pins, four
existing washers, and AN3B0-2-2 cotters in the other two

lower mounts.

See Figure 3.

8. Remove hydraulic pump and coupling. Remove adapter pad
on which hydraulic pump was mounted., Leave gasket on
case. (If gear becomes separated from adapter pad on
removal, use extreme care not to damage seal during re-
assembly of gear and adapter pad.)

a. Remove the two coverplates from aft end of engline accessory gear

case, Leave gaskets on case, Insert 40662 idler gear through

large opening in case; positlion under small opening in mesh with

mein drive gear, and secure by installing 35999 shaft in smsall

opening. Use the two screws removed with the small coverplate to

secure shaft to case.

10, Check oil passsge just inside case at hydrsasullc pump foermer
location to see that it is opea, Remove plug 1f one 1s
present, (Vacuum pump recleves oll supply from this paSSage.)

11, Install pad on case from where 1t was removed.

- 3 -




A

AGCESSORY
DRIVE GEAR =——=—i |

GEAR CASE
-

40724 GEAR
25102 SEAL

40722 ADAPTER
AN4O4%5-| GASKET —]

GEAR SHAFT AND
ADAPTER INSTALL ATION

VIEWA A

24907 PLUG

40722 ADAPTER (REF)

ANAU4S - | GASKET (REF)

25102 SEAL |REF)

352061 GASKET
40724 GEAR SHAFT (REF)

35999 SHAFT (REF)

40562 WDLER GEAR (REF)

15999 SHAFT
40662 IDLER GEAR

ANB42-80 ELBOW

(BEMIND ENGINE BAFFLE)

J S————— INSTALL M53-3064 FITTING OR ANZ- 4D BUSHING

ANO ANGE4-BD ELBOW. CONNECT w/2X 30 HOSE
FROM OIL SEPARATOR WITH AB22-2-12-39 CLAMNP.

-— B

2024 PLUG
[REF)

|~

| VACUUM PUMP

l———ANB44-80
L 45° ELBOW

[ RCL g

Figure 3 - Hydraulic Pump Drive Installation
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12.

13,

See

HYDRAULIC PUMP

INLET PORT
INSTALL NEW
IS2 X6 ELBOW

PRESSURE OUTLET
PORT

INSTALL NEW AN Si4-2
$0* ELBOW

HE-N8-4084

Figure 4 - Hydraulic Pump Connections

Install ANB4LY4-8D 45-degree elbow in vacuum pump port marked "IN"
for clockwlse rotation, Install ANB42-8D 90-degree elbow in
opposite port. Install pump on pad with gasket provided, using
exlsting nuts, '

Hote: When Romec vacuum pump 1s used, it is necessary to rotate
the generator 120° on the mount, in a counterclockwlse
direction., Electrlical terminsls will then be on upper sids,

Install 24907 plug in shaft of 40724 gear. Insert 25102 oil seal
in 40722 adapter, and place adapter on 40724 gear. (Use extreme
care not to damage seal during assembly of gear and adapter. Open
side of seal should face gear,} Place 3520%1 gasket on adapter
and Insert adapter In crankecase,

Flgure 4,

14,

Remove the existing fitting from the pressure port on the hy-
dreulic pump, &nd Ilnstall the new ANQ1l4-2 90° elbow., Some aip-
planes are equipped with a hydraulic pressure hose incorporating
1/8-1nch instead of 1/4-inch pipe threads. In that case, there
will be an AN912-1 bushing installed in the pump pressure outlet.
Remove this bushing, install it in the ANG14-2 elbow, and connect
the pressure hose. Remove the existing fitting from the inlet

- 5 -




See

port of the hydreulic pump, and install the new 352x6 fitting.
Install the hydraulic pump and coupling on Q722 adapter, wilth
ANLO45-1 gasket, using existing nuta,

Figure 3.

15.

16,

See

Remove the sguare-head plug from right side of accessory case,
and install 2024 plug,

If the Hartzell propeller oil return line 1s routed to the accessory
gear case, remove the existing fitting and install the 145-51064
fitting. If Aeromatic propeller 1s installed, remove plug from left
side of case, end install AN912-4D bushing and AN8B4Y4-8D elbow.

Figure 1.

17,

*18,

19.

*20,

21.

*22,

Dri1l tvo No. 10 {.193) holes in firewall; install AN6121-1 oil
separator, with two 453-10-12 spacers, between oil separator and
firewall, using two AN520-10R32 screws and AN365-1032 nuts, with
one ANQE0-10L washer under each screw head and one under each nut.
(Nuts should be aft of firewall.)

Connect 1/2 x 18 hose to bottom fitting in oil separator and
to 145-51064 fitting or to ANB4L-8D elbow in gear case, using two
A3122-12-59 clamps.

Connect 1/2x3-1/? hose to separator, using A3122-12-59 clamp. Con-
nect 145-51801-7 air vent line to hose, using A3122-12-59 clamp,
Drill two No. 18 (.168) holes in firewall, and attach vent line to
firewall with two A2980-8 clamps, AN515-8R8 screws, and AN365-832
nuts,
Drill one #18 {.169) hole in 143-31005-5 firewall channel and 1n-
atall ANT94-12 clamp, using ANS15-8R7 screw and AN363-832 nut .
o

Connect 1/2 x 40 hose to_oil separator and to ANB42-8D elbow iﬁ
vacuum pump using two A3122-12- 9 clamps, Secure hose in ANTO4-12

clamp with AN515-8R7 screw and AN365-832 nut. Drill #18 (.169

hole in 143-3100-72 angle and attach hose o inboard side of angle

using ANT42-12C clamp, AN515-8R7 screw, and AN365-832 nut.
pDri1l (from aft side) a 7/8-inch hole in firewall. Remove existing
AN3 bolt attasching angle to 143-31005-6 channel. Install 145-51052
bracket, using removed bolt and nut. Drill one No. 10 (.193) hole
through 143-31005-6 channel and pilot hole in 145-51052 bracket.
Install AN3-4A bolt, AN365-1032 nut, and AN960-10L washer,

Insert 145-51801-5 line through 7/8-inch hole in firewall. (ANG31-
8-13 grommet must be assembled on line prior to installation.) In-
atall 200x8 connector and ANB4#2-8D elbovw in AN6119-1 vacuum relief
valve. Connect 1/2 x 18 hose to ANB42-8D elbow of relisf valve,
using A3122-12-59 clamp. Attach rellef valve to 143-31052 bracket,
using one ANT42-14 clamp, ANSRO-BRS screw, and A1776-82-1 nut.
Connect 1/2 x 18 hose to ANSA -8D slbow in vacuum pump, using
A3122-12-59 clamp. Connect 145-51801-5 line to 200 X 8 connector
in relief valve. Be sure line clears starter control.

NOTE: When cabin heater 1s installed, clamp heater fuel line to
145-51052 bracket with Adel 766-9 clemp, AN515-8R8B screw, and
AN365-82” nut,

-6 -




24,

27,

See

Tnstall 234x8 connector in B802x6 tee, and connect tee to 145-

51801-5 1ine. Connect 75683 hose to tee and to attitude gyro,
using one A3122-10-59 clamp, Connect 75682 hose to tee and to
234xk connector in directlional gyro.

Attach 145-51801-5 1ine to existing holes in 143-51007-4 dash
panel beam with two A2980-8 clamps, AN530-BR8 screwa, and
£41778-82-1 nuts.

Replace 145-51031-12 oil pressure llne with 145-51801-9 line,
and 145-51031-10 fuel pressure l1ine with 145-51801-11 line.

Reconnect pitot and static pressure lines to airspeed indicator.
Test lines for leaks. (Refer to Navion Service Manual.} Reln-
stall oil temperature Indicator and capillary.

Replace the panel light rheostat with 145-54043 rheostat. Plug
the light sockets with lamps 1into the eleven holes in Iinstrument

panel,

Qemove loose wires 85 and 86 from thelr stowed position at back
of instrument panel. Connect wire 85 to bank-and-turn indicator
terminal marked "+" and wire 86 to "-" terminal. Reconnect all
wires to remounted instruments, Install a one-amp fuse in "BANK
TURR" retainer and one in spare retainer,

Figure 5.

29,

po— G| T
- =

CUTOUT TYPICAL BOTH ENDS REFLECTOR

Figure 5 - Reflector Cutout

On Airplanes NAV-4-251 and subsequent, cut out end flanges of
145-51056 reflector to clear dash panel trim strips. Install
new reflector, using six 788-6-10 screws, four previously re-
moved spacers, two nevw 484-D5-12 spacers, and six 6939-632-062 nuts.

Recompensate compass, F11ll out new compass correction card, and
insert in holder on reflector.

Loosen locknut on top of relief valve and, with engine running at
1000 rpm, turn adjusting screv unttl suction cape indicates 3.75 in.
Hz. With engine running at 2300 rpm, suctic: gage should not

exceed 4.75 in. Hg. .

-1 -




SPECIAL INSTRULTIONS
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SPECIAL INSTRUCTIONS NO. 8 Page 1 of 7

MARCH 8, 1948

AUXTLIARY FUEL TANK INSTALLATION FOR NAVION

.r'l .
' )
S

_Inatall 20-Gallon Auxiliary Fuel Tank, Kit No. 8 Ref, 145-4{8201, as follows,
These installation instructions are divided into (3) three parts. Part A is
the Tank Compartment Vent System installation, Part B is the instellation of
Fuel Shut-off Valve, Control Linkage and Fuel Gauge Electric Wiring and Part
C 1s the Tank Lines and Bag installation.

Read Instructions completely before attempting to make thls installation.
PART A

-
O -__I. Remove rear seat back rest, right side cabin upholstery panels and right
hand wing to fuselage falring,

2. Iay out and drill the thres one inch (1") vent holes in the airplane
baggage compartment floor. The sump drain hole is 17-1/2" to the right
of centerline and A" aft of floor leading edge. For the forward vent
hole measure 14-1/2" in from centerline and 3-3/4" aft of floor leading
odge, the rear vent is 6-1/2" in-board from longeron and 1-3/4" forward
of floor aft end. (See Mgure.)

3. lay out and drill the two one and three eighths inoch (1-3/8") diameter
holes and one 7/16" hole in the right hand wing to fuselage fairing,
part mumber 145-10006-2. For the forward hole, msasure out-board froe
ineide edge of underside of fairing 18 inchea, msasure aft from forward
edge 12" at intersection, drill 1-3/8" hole. Measure aft four (4}
additional inches and drill 7/16" hole. For the aft hole, measure out-
board from inaide edge of underside of fairing 12" and from rear edge
forward 3 inches, drill hole.

iy 4. Properly locate and inatall the 145-48226-2 and -3 Weld Assemblies as
followa: Place the -3 Weld Assembly over the formard vent hole on the
4 lower aide of the airplane baggage compartment floor. (See Figure,)
ﬁz Using the holes in the assembly mounting flange as a template, mark the
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7.

8.

2.

baggage compartment floor for drilling. Using a No. 19 drill, drill the
three (3) holes marked as above., Install weld assembly to lower side of
baggage compertment floor, using three (3) each AN520-8-7 Screws, AN364-
832 Nuts, Using procedure outlined above, install the 145-48226-2 Weld
Assembly at the aft vent hole.

Ingtall AN931-16-22 Grommets in the two 1-3/8" holes, drilled in the
right hand wing to fuselage fairing, as described in Step 3, and install
the AN-H-35-1" I.D. x 10" Hose and 145-48226-25 Tube on the 145-48226-3
(Front) Weld Assembly, using the two (2) each AN74B-46 Hose Clamps.

(See Figure.}

Install the ANeH-35-1" I.D, x é~1/2" Hose and 145-48226-2/ Tube on the
145-48226~2 (Aft) Weld Assembly, using two (2) each AN74{8-4i6 Hose Clamps.
(See Figure.)

Using a 1/4" drill, drill three {3) drain holes in the fuselage bottom
skin on the airplane centerline just aft of the fuselage formers at
fuselage Stations 157.06 and 179.7% and just forward of the former at
fuselage Station 198, Using the holes in the mounting flange of the
145-48226-2)1 Drain Louvre as a marking template, hold the louvres in
plate over each drain hole and mark the fuselage skin and wing fillet
for drilling. Using a No. 28 drill, drill holes as marked and install
louvres with AN530-6-8 Screws and 41181-6Z-1 Tinnerman Speed Nuts.

Drill a 1/4" hole 1-1/4" from in-board edge of fairing 10006-2 and just
forward of former in fairing, mount the other small louvre same as on
centerline of fuselage.

PART B

Positlion the 145-48222-9 Bracket at intersection of the fuselage right
hand lower longeron and Fuselage Frame, Part No. 143-31001-18, as shown
in Figure. Using the pilot holes in the bracket as a marking template
mark the holes to be drilled in the fuselage skin and 143-31003-17
Channel, for the bracket attaching screws, The top edge of flange should
be approximately 1" forward of frame. :

Remove bracket and using & No. 40 drill, drill pilot holes as marked
sbove, Re=position bracket in place and attach with Cleco fasteners or
P-X screws and using a No. 12 drill, drill out pilot holes for the AN520
attaching Screws, Permanently attach the 145-48222-9 Bracket in place
with four (4) each AN520-10R7 Screws, AN960-10 Washers and AN365-1032
Nuts.
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5e

9.

10.

1,

Install the 145-48222-7 Fuel Shut-off Valve on brecket aa shown in
Flgure.

Install the R=09 Control Assembly as follows: lLay out a center mark on
the bottom edge of the airplane instrument panel, Measure over to the
right of this line 8" and make & mark on the panel, Measure up 5/8n

from the bottom edge of panel &nd where the two lines intersect, drill

a 7/16 hole, Insert the R-09 Control Assembly through thls hole.

Route and attach control wire end housing along side of fuselage through
1/4" tooling holes in frames, (Drilling 1/4" holes in frames ag neces-
sary.) to control valve, attaching at intervals with clips provided,
Attach one clip to the bottom of forward end of glove compartment to keep
loop from hanging down. 3ecure dash control to instrument with special
nut provided with control, Place one elip just above top of fuel valve
bracket on to 143-31001-18 Fuselage Frame, attaching with 145-48201 Spacer
for proper alignment of control to valve.

On the centerline of and on lower flange of instrument panel between hy-

draulic hand pump and hand brake, mount 145-48201-56 Cauge Unit Bracket.

Attach by drilling out holes as provided on bracket and secure with three
(3). ANS15-8-R7 Screws, Nuts and Washers.

Install 441100 Gauge Quantity Unit with Resistor attached,

Attach one end of shielded wire No. 150, to the instrument terminal, the
wire shield ground to instrument and route over to, and ‘down along side
of fuselage, to the unit in tank, Drilling 5/16" holes in frames and
inserting rubber grommets into them before running wire through them.

With electrical terminal on the underside install fuel gauge float as-
sembly into tank and secure with five (5) screws, (Attach wire shield
ground under cne of these acrews.)

Attach No. 150 wire to terminal on fuel tank indicator transmitter, and
ground shield terminal under one of the screws securing transmitter to
tank.

Attach No. 151 wire to existing 5 amp fuel indicator circuit breaker in
panel and other end to resistor on quantity gauge.

PART C

Inside of right hand main gear wheel well, 2-1/4" in-board of wing Station,
12-1/4" and 1-3/8" down from wing centerline {approximately at center of
lightening hole) place 145-48213 Weld Assembly, with tube parallel to

wing centerline, and pointing out-board, mark six holes and drill out

with No. 10 d4drill.
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2,

3.

be

Se

7.

NOTE: Use caution so as not to allow any pieces of metal to fall into
tank while cutting end drilling holes.

Cut a 7/8" diameter hole in the center of six hole circle previously
drilled,

Place Bolting Ring 145-48211 and -1 over hole, align and mark the two
rivet holes, Drill out and rivet in place on the inside of the tank,
(This plate acts as nut plate.)

Place Flanged Tube Assembly 145-482113 with Gasket 145-48212 held in
place against tank opening in line with centerline of wing, attach
with six (6) AN502-10-8 Screws, using permatex or eguivalent on
gaskets and screws, and safety with lock wire through heads of screws,

Just aft of where pitot tube goes down through fuselage floor, approxi-
mately at fuselage Station 120, on right hand side measure forward of

extrusion {mounted on underside} 9/16", Measure in-board from edge of
longeron 3/4%, drill 13/16" hole and install AN931-8-13 Rubber Grommet.

Install 145-48201-23 Tube Assembly from shut-off valve through hole in
flodr and connect to 145-48213 Weld Assembly Tube in tank with 145-48201-
33 Hose and two (2) AN748-30 Clamps. (See Figure,)

In baggage compartment on right hand side, remove luggage strap fittings
from the longeron, slsoc the out-board bolt of the first one in-board on
the forward end of beggage floor and the first fitting in-board at the
aft end,

Place metal template provided, slong side of longeron with end marked
forward placed in that direction and the aft end butting against fuse-
lage frame at the rear end of baggage compartment. Check to see if

the former baggage holding strap fitting holes align with holes indicat-
ed in template for tank straps. If holes fall within 1/2" of that in-
dicated in template, use existing holes, if they do not, then drill

new ones as per template, also drill bag fastener holes indicated in
template with a No, 28 drill, '

NOTE: Use caution in drilling holes through longeron. This is a

structural member and holes should not be over size end at
no time closer than 1/2" to the nearest hole.
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9.

10l

11.

12,

13,

14,
15.

16.

17.

18.

19,

Install spap fastener studs in holes and the two tank hold down straps
in the formerly indicated holes.

Place 145-48201-13 Angle on baggage floor. Place the 145-48205 Block
Support Assembly in forward position and the 145-48207 Block Support
Assembly in rear position, both against longeron. Slide 145=-48201-13
Angle over and against blocks, pilot holes in angle aligning with the
holes in Block Support Angle. This should align forward pilot hole of
145-48201-13 Angle with out-board hole of luggage strap fitting. Drill
out pilot hole to strap fitting size {#10) and inatall same bolt removed,
placing angle under fitting fer better fit.

Nove aft end of engle tight sgainat block and block snug against longeron,
Drill aft end hoile cut to 3/16" down through the center of flange of fuse-
lage cross frame Station 179.75 and attach with AN3-3 Bolt.

Place fuel tank with the luga nested in block supports, to properly
align blocks, 1f pilot holes do not align, use pilot holes in 145-48201
-13 Angle and drill new holes in block support fittings.

Drill out to 3/16" size hole, all bleck support bracket holes in for-
ward and rear blocks, and angles attaching blocks to longeron.

Install AN3 Bolts in all holes drilled and provided.

Install turnbuckles in the two (2} holes provided in the 145-48201-13
Angle for tank strap turnbuckle attachment,

Directly above each cross stringer located under baggage floor, drill a
3/16" hole through 145-48201-13 Angle, floor and floor stringer, and
attach with AN3-3 Bolts. On the second cross stringer from the forward
end of floor attach baggage strap fitting formerly removed from longeron.
Drill the other hole and attach with the same bolts. Attach aft end
fitting on the second croas stringer from the aft end similar to the
forward end method. (See Figure.g

Place luggage strap fitting removed from aft end of baggage compartment
between rivets and as near as possible to the -13 Angle on the fuselage
Station 179.75 croas membor flange. Install same as above,

Install tank outlet fitting, sump finger screen, sump drain valve with
3330 x 2 Nipple, and 400 x 8 Tank Fitting on tank.

Place tank in supports, secure by tightening turnbuckles and safety,
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20,
21l

22,

23.

24.

25,

26,

27,

28,

29,

30.

31.

Install 145=48201-19 Tube Assembly from tank to shut-off valve.

Place 145-48216 Filler Neck Assembly againet skin, align tube with tube
on tank, mark and drill out with No., 19 drill attaching holes,

From center of circle made by holes, locate and cut out to 4-3/16" dia~
meter access hole. Smooth edges with file or emery cloth,

Slip 145-48201-25 Hose Assembly and Clamps over tank tube. Apply a good
coating of permatex or equivalent on 145-48216 Filler Neck attaching
Flange and secure to fuselage skin with eight (B) AN515-8R. Screws,

Install sump drain line onto valve protuding through floor, attaching
with one (1) clip on wing trailing edge flange, Extend end out through
7/16" hole with AN931-4-7 Grommet in fairing,

Measure 2" aft of baggage floor and at a 5" depth from fuselage ekin
curve to baggage floor on right hand side aft of tank, drill a 13/1é"
hole and insert AN931-8-13 Grommet,

Install tank vent line, 145-48201-15 Tube and 145-{8201-17 Tube Assembly,
attaching with clips at frames Station 159-1/2 and Station 179.75.
Extend tube out through hole previcusly drilled 1 inch, 45° angle facing
forward to force air into tank,

Install 145-48225-6 Angle on forward end of baggage floor between 1,5~
48201-13 Angle and longeron, 1-3/4" aft of floor leading edge measure
from the formerd end of 145-48201-13 Angle. Place angle flange side
forward at right angle to the 145-48201-13 Angle, drill out five (5)
holes with 3/16" drill, and secure with AN530-10-10 Screws.

On the aft end of tank and baggage compartment floor, place 145-48225-4
Plate with three (3) fastener studs installed, in-board end even with
145-48201-13 Angle flange. Extend 3/4" below floor, drill out three {3)
pllot holes and secure with three (3) AN530-10-10 Screws.

In line with 145-48225-4 Plate fasteners on Station 179.75 frame web,
measure in-board from in-board side of longeron, 1-1/4 inches, drill
hole with No, 28 drill and install fastener stud.

Install fuel tank bond, braid from bottom of tank to hole provided in
145-48201-13 Angle. (Approximately in the center of the tank,)

Install bag over tank, secure around lines, neck and vent by sewlng and
tying with cord,
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2.

33.
3k

35.

36.

Cut & narrow slot in the baggage compartment rear curtain for tank vent
line, sew edges of slot to prevent material from fraying.

Re-install seat back upholstery and fairing.

Install small decal at fuel transfer control handle, the placard decal
on instrument reflector penel in full view of pilot and the large decal
below the filler neck of tank.

Before filling auxiliery fuel tank check quantlty gage for zerc setting.
1f on zeroc - f£ill tank with five gallons of fuel, check quantity, if
indicator registers correctly contimue on until full., If indicator does
not indicate zero, remove indicator transmitter from tank, bend float rod
until desired reading is indicated, reinstall and continue to fill in
five gallon increments until tank is full, checking indicator sach time
five gallons ere added,

Insert the revised pages in Airplane Operating Limitations Manual.
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SPECIAL INSTRUCTIONS NUMBER -3
UNCRATING AND ASSEMBLY- EXPORT

TUncerate and assemble the NAvion Alirplane as follows:
(Page numbers refer to the NAvion Service Manual)

1. Remove top, ends, and sides of shipping crate, in that order.

2. Manufacture four wing support blocks and asttach them to e box, sawhorse,
or stand as 1llustrated,

3. Place wings on stands (page 13) and complete the jolning as explained
on page 26, It may be necessary to support outboard ends of wings
until several bolts can be installed through center rib bolting angle.
A pedded timber placed under a rib near wing tip is satisfactory for
this purposs. Make certain that all lines, wirses, and controls are
properly connected (page 26), before proceeding.

NOTE: Rust preventative on external parts may be removed with any petroleum

solvent.,

y, The 145-55001 fuselage hoisting sling may be used to lower the fuselage
onto the assembled wing (page 13).

5. Bolt fuselage to wing assembly and connect all controls, wires, and
lines (page 23).

6. Place & suitable stand (page 13) under taill skid.

7. Install empennage (page 28) and nose wheel (page 47). 1Install foot step
at left hand exlit gill. :

8. Place landing gear in down and locked position. Because of the height

of wing stands, it will be necessary to deflate and compress the nose
and main gesr shock struts. The airplane can then be ralsed clear of
ving stands by inflating struts or by hoisting with 145-55001 sling.

9, Adjust aileron, rudder, elevator, and elevator trim tab controls
(pages 31 to 34),
in. Check elevator trim tabs for being in the down position (relative to

the elevator) when cockpit control is in full "NOSE UP" position,

11. Carefully check all control surfaces for freedom of operation, full
travel, and proper directlon of throw.

..-'..-
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12.

13.

14,
15.
16.

17.
18.

19,
20,

21,

22,

If alrplane 1s equipped with radlio, install the radio antenna
as explained in NAvion Special Instructions Nos 1, attached.

F111 the dry charged battery with electrolyte of 1,285
specific gravity.

Install battery (page 82).

Thoroughly bleed brakes (puge 5).

Jack airplane and perform a complete operational check of
landing gear system including up-locks, warning horn, warning
lights, and emergency releape system.

Install propeller (pages 62 to 67).

Prepare engine for service after extended storage (page 20).
Make inlitial run-up of engine (page 52).

Perform a complete visual inspection (50-hour, page 112) of
airplane and engine. Checkifor proper condltion, installation,
gnd operition of all parts of airplane.

Install seats (page 98), &ll inspection plates, and center
floor housing.

Perform a thorough preflight inspection (page 112) before
flying the alrplane.
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SFECIAL IK3TRUCTIONS NO. 10

JANUARY 25, 1947

RANGER_TWC-WAY RADIO INSTALLATICN

Install the Ranger two-way radio (consisting of 209 transmitter
with 145-71108 support, 120 B receiver, 209-17 load coil, 145-T1045
antenna assembly) in PAVICN as follows:

1. Remove the left front seat and the rear seat,

2. Pry loose the two trim strips from the top of left side
upholstered panels. Remove all screws attaching panels
to floor and wing top skin. Pry loose the two fasteners
in forward end of rear panel, the two in aft end, and the
one in forward end of upholstered panel. Remove panels by
pulling down and inboard.

3, Remove coverplate from left side of control panel.
4. FHRemove the four screws from 120 receiver cover.

5 Install 145-51040-20 coverplate on receiver, using previously
removed screws, Install receiver in control panel. Connect
No. 229 wire {from receiver dial light) to existing 110
rheostat wire.

NOTE: If loud speaker not installed, tape the end of No. 228
speaker wire to prevent wire from shorting.

6. Remove "MIC" and "PHONE" plugs from control pnnel.‘ Install
two-wire conductor jack fitting from set in "MIC" hole, and
one-wire fitting in "PHONE" hole,

7. Install 209-L7 load coil on frame at station 123 just for-
ward of battery, locating it so that bottom of load coil
is one inch above lower longeron. Drill two No. 30 (.128)
holes in frame, using load coil mounting brackeis as template,
and attach with two AN515-6R7 screws and AN365-632 nuts.

8. Remove plug from hcle in fuselage left side, and install 1060-01 -

antenns leed-in bushing, using s 2WIV-52-40-40 washer,
Connect No. 220 lead from load coil to bushing.

.-.‘_.
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10,

11,

12,

13.

15.

Attach the two 145-71044 clips to vertical stabilizer tip,
using the forward tip attaching screws (one on each side).
Attach antenna to clips with AN392-9 pin, AN96C-4L washer,
and AN380-2-1 cotter., Attach antenna to top of each wing
tip, using the fourth tip attaching screw from the leading
edge. Connect antenna lead-in to bushing in fuselage side,

Drill a No. 10 (.193) hole in each of the 143-14001-79

left wing stringers, locating the holes 8-1/2 inches from

the airplane centerline, and 7/16 inch from the top of
stringer, Install 145-71C08 transmitter support on stringers,
and drill two Fe. 10 (.193) holes in stringers to match the
two outhoard holes in the support. Attach the transmitter
support on stringers with four AN515-8R8 screws and

ANI65-832 nuts. (Transmitter support should be mounted level,)

Attech the 209 Ranger transmitter to transmitter support,

with face of transmitter forward, using two AN515-8R-8
screws, two AN515-8R-10 screws, and four AN365-832 nuts,

Connect CB-9 cable to 209 transmitter and route, betwean
lower longeron and top wing skin, to the control panel
fuselage frame, Connect CB=9 cable to 120 receiver, and
ground No, 227 wire to existing screw in receiver case.
Clip cable to the first and second fuselage frames aft of
control panel, using tvo FT-1376 clips and tying csble

to clips —ith waxed cord.

Connect 221 load coil wire to transmitter, and ground the
223 transmitter ground cable to one of the transmitter support
screws. Connect No, 222 wire to airplane side of battery

solencid.

Remove check 1ist holder from 145-53011-300 upholstered
panel located beneath left side windshield panel. Pull
lover edge of panel out from longeron, unsnapping the twoe
fasteners which secure its aft end to fuselaze skin. Pull
out far enough only to reach beneath upholstery and remove
the two nuts from the screws through fuselage skin, Remove

SCTEIS.

Punch two holes through the upholstery to match the holes
in the fuselage from which screws were previously Temoved.
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16,

Insert two AN515-8-12 screws through fuselage and upholstery,
with onoe AN960-D8 washer on each screw between fuselage and
upholstery. Using 22K1-82 nuts, install 145-71040 headphone
supperting bracket on the screws with 434-D6-15 spacers
between upholstery and bracket,

Reinstall upholstery, check list holder, and seats. Place
headphone snd microphons on bracket, and plug leads into
jacks in control panel, Tune the receiver to a known station
frequency, and check the dial setting. Place 145-71007 Radio
Frequency Measurement Card in pocket in aircraft log book,

Refer to NAVION Operation Manual and Ranger Operating
and Maintenance Handbook for Opersting Instructions.
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SPECIAL INSTRUCTICONS NO, 11

REVISED DECEMBER 1, 1948

These instructions contain material pertinent to the installation of the Koppers
(Aeromatic) propeller assembly, following removal of the Hartzell -1, =5, or =7
propeller installation, Before starting this installation, check the following
index to note which sections of these instructions affect the subject airplane.

SECTION I. Removal of Hartzell ~1 or -5 Propeller Installation
SECTION II. Removal of Hartzell =7, =7A or -7B Propeller Installation
SEGTION IIT. Installation of Aeromatic Propeller

SECTICN IV. Adjustment of Aeromatic Propeller

SECTICN I, Removal of Hartzell =1 or -5 Propeller Assemblies

1. Make certain that the ignition switch is off and magneto ground wires are
connected,

2, Remove propeller hub nut safety pin, and hub nut,
3. Remove wirelocks and linkscrews (-1 installation only).

Lo After disconnecting the piston links replace the linkascrews in the same
clamps from which they were removed.

5. Cn =5 propellers the push rods and forks may be disconnected, after re-

moval of the hub nut, by pulling forward on the propeller and spreading
the propeller counterweights, '

6. Remove the propeller from the hub.

7. Remove the 145-44013 and 145-44012 retainer plates, and the 145-44018
cover,




9

10,

11,

13,

15,

16,
17.

18,

SPECJAL INSTRUCTIONS NO, 11
REVISED DECEMBER 1, 1948

Disconnect the linkage and hose connection to the servo valve,

Pull the actuating piston from the cylinder. Have a drip pan ready to
cateh any oil that may drain from the cylinder.

Remove the four (4) stud muts and pull the eylinder from the engine.

NOTE: On those airplanes (Serial Nofs. 2 through 1110) which
have the cylinder secured to brackets (rather than bolted
directly to the engine) it will be necessary to remove the
two (2) 145-44014 brackets from the engine, The bolts
which are taken out during the process of removing these
brackets, should be reinstalled with an additional 1/16
washer under the head of each bolt. Torque these bolts
to 300 inch pounda.

Remove 145=44003 servo lever stop bracket attached to forward end of the
erankcase, Instell two new AN4-11A bolts, using removed nuts, palmta,
and washers., Torque nuts to 75 inch-pounda.

Remove clips atteching copper oil return line to engine, Disconnect line
at left-hand side of oil sump, Remove line from airplane, Install apd -
safety AN913«2 pipe plug in the oil sump from which the line was discon-
nected. On airplanes not using the copper line, remove the flex hose
return line and 90-degree elbow at upper forward end of crankcase, In-
stall and safety AN913=2 pipe plug in case,

Disconnect the oll pressure hose from left fromt side of engine crankcase,
Install the safety and AN913-2 pipe plug in the case,

Remove two 145-43023 brackets securing propeller control to engine crank-
case. Install four new AN4-11A bolts, using removed nuts, palmits, and
washers, Torque nuts to 75 inch-pounds.

Remove two clamps securing propeller control to dash panel beam aft of fire-
wall, Remove jam nut on propeller control housing forward of dash panel, and
pull control out through dash panel. ‘

Plug hole in dash panel with 4B152 plug button.

Plug hole in firewall for propeller control with AN520-10-8 screw, two
AN970-3 washers, and AN365-1032 mut. (Place one washer on each side of
firewall,)

Remove the rubber seals and retainer on forward side of engine nose cowl.
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SECTION II. Removel of Hartzell -7, =-7A or -7B Propeller Installation

1, Make certain that the ignition is "OFF" and that the magneto ground wires
are connected,

2, Remove the clevis pin from the propeller retainer mat.

3. Unscrew the propeller retainer mt,

4o Spread the counterweights by hand, until it is possible to rctate the
jack plate clockwise and disengage the blade actuating links from the
blade shanks,

5. Remove the propeller from the propeller shaft.

6, The rear cone may be removed at this time or subsequently, as desired.

7. Remove the bolt helding the servo neutralizing linkage to the jack plate
stud.,

8, Remove the jack plate,

9. Disconnect the servo valve control cable from the servo control link, and
disengage the servo valve oil lines,

10. Remove the engine grill,

11, Remove the engine cowl propeller air seal, Save the nine (9) screws re-
moved, for use later.

12. Remove the screws holding the outer diaphragm retainer ring in place, then
remove the outer retainer ring.

13, Fold the diaphragm back and remove the four Allen head screws which mount
the jack cylinder to the engine.

14. Remove the jack cylinder assembly from the engine.

15, If & propeller is not to be reinstalled immediately, wrap the propeller shaft
with an oil soeked rag and install a thread protector on the end of the shaft.

16, Remove the five (5) clamps securing the propeller control to the guide breckets.
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17,

18.
19,

20,

21,

22,

SPECIAL INSTRUCTIONS NO. 11
REVISED DECEMBER 1, 1948

Remove the two clamps securing propeller control to the dash panel beam,
Remove jam nut on propeller contrcl housing forward of dash panel; and pull
the control out through dash panel.

Plug the hole in the dash panel with the 48152 plug button.

Remove the three {3) propeller contrcl guide brackets. Reinstall the bolts
taken out with a 1/1€ inch washer under the head of each screw, to compen-
sate for the removal of the brackets,

Remove the four screws and nuts securing the baffle seals to the aft side
of the nose cowl.

Remove the two flexible oil lines (pressure and drain) from the engine.
Install and safety one (1) AN913-2 pipe plug in the engine at the connection
pcint of each cil line. :

Plug the hole in the firewall left by removal of the propeller control. Use
one (1) AN520-10-8 screw, one (1) AN365<1032 mat, and two (2) AN970-3 washers.
Place one washer on each side of the firewall, and secure in place with the
screw and mt.

SECTION III. Installation of Aeromatic Propeller

1.

2.

3

4o
5

On airplanes from which the Hartzell -7 propeller was removed, place the
145-44063 seal assembly on the cowl, and drill eleven (11) 7/32 holes in
the seal to match the existing mounting holes in the cowl. Mount the seal
assembly on the cowl using the nine (9) screws ramoved in step 1l of
Section 11 preceding.

On airplanes from which the Hartzell <1 or =5 propeller was removed, in-
stall the 145-4401C seal assembly on the cowl with seven (7) NAS221-8 scre;z,

Install new 145-31506 and 145~31507 baffle seals on right and left sides o
baffle, inside nose cowl, using iwo {2) NAS221-8 screws and two (2) AN365-

1032 nuts to mount each seal. SEE PAGE 70 OF NAVION SERVICE MANUAL,

Install the engine grill.

Install 2542 spacer and AN5008-20 rear cone, clean and dry, on propeller shaft,
Coat outer face of rear cone and shaft splines with a thin coat of engine oil.
Apply a thin coat of antisieze compuund to propeller shaft threads.

Slide propeller on propeller shaft. aligning the wide hub spline with the
blind spline (if used) on the shaf*.
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7. Install 2400 front cone and 2756 retaining nut on shaft, Tighten nut with a
force of 180 pounds at the end of a 3 foot bar.

8, Install AN5009-20 snap ring in hub groove. Safety retainer nut with AN394-
19 pin, 2W-18-18-/2 washer, and AN380C-2-3 cotter pin.

9. Check propeller lubricant level by turning propeller so that 1/8-inch
filler plug is on the bottom, While propeller is in this position, re-
move No. 1 high-pitch stop bolis (stamped "1R"). Remove the filler plug,
end apply Aeromatic lubricant 7F until grease comes out of the high-pitch
stop bolt hole. This method completely fills propeller hub and avoids creat-
ing air pockets. For the first few hours of engine running, white or grey
streaks may appear on the propeller blade shanks, This condition does not
indicate grease leakape, but is caused by assembly lubricant which is ap-
plied to the blade ferrules.

NOTE: Do not service propeller with a substitute grease, as
serious damere mey occur to the oil seals or bearings.
Do not lose shims under high-pitch stop bolt.

SECTION IV. Adjustment of Aeromatic Propeller

The deromatic propeller has been regulated, at sea level, with a standard pro-
peller airplane combination. However, prior to continued flying, the propeller
must be regnlated to suit esch individual combination as follows:

1. A ground (static) rom of 2225-2275 must be obtained for best take-off,
Static rpm is regulated as feollows,

a, Hemove all counterweights from counterweigﬁt arms,

b, Check ground (static} rpm, full throttle, If static rpm is not
within range of 2250-2275 rpm, correction can be made by use of
the low pitch stop bolts, These bolts are marked 1L and 2L to
correspond with blades No. 1 and No. 2. Add shims to increase
or remove shims to decrease static rpm. If, for instance, the
provnellier turns 2175 rpm, addition of a laminated steop bolt shim
<030 inch thick will increese the rpm approximately 100, Con-
rersely, removal of a .030 shim will decrease rpm the same amount.

NCTE: Be certain to add or remove equal shim
thickness at each stop bolt.
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¢, After reinstalling the counterweights, in their original position,
a slight decrease in static rpm will be noted. This i1s a natural
sequence; therefore do not make any other static adjustments,

At sea level. engine speed during level flight with full throttle should
be 2300 rpm. Tests to check or correct the engine speed should be cone-
ducted as close as practicable to the ground. Adjust full throttle
flight rpm as follows:

8, Add or remove counterweighta, as necessary, to change rpm.
Addition of one (1) 2965-2 counterweight, to each arm, will
reduce rpm by approximately 50, Addition of one (1) 2965-1
ccuntermeight, to each arm, will reduce rpm by approximately
25,

NCTE: Be certain to add or remove equal counterweights at
each arm,

2, In order to compensate for horsepower losses at field altitudes above
sea level, on full throttle regulation test; reduce rated engine speed
20 rpm for each 100C fi. altitude above sea level, by addition of
counterweiphts, For exumple, a propeller regulated at 3000 ft, above
sea level should be adjusted so that full throttle level flight is
2240 rpm,

SECTION V. Operation of Reromatic Propeller

With the static and full throttle rpm’s correctly set, recommended ecruising power
will be delivered by the propeller, Generally, best performance and economy may
be obtained, by throttle selection, between a low cruise of 2000 rpm and a high
of 2100 rpm,

The attached sheet relating to operation and servicing of the Aeromatic pro-
peller is to be inserted as page 54A in the black-covered NAVION Operation

Mamigl,
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SPECIAL INSTRUCTICNS HC, 12
*REVISED FTBRUARY 17, 1947

WARNING HORN REPLACEMENT

*fhen an E, A, laboratories landing geer warning horn is replaced with
an Electric Autolite No, HDP-17 horn, install the HDP-17 horn in new
location as follows:

1. Remove 143-31001~-49 left glll baffle cover, located on the
lower left side of the fuselage just aft of the engine
compartment.

2, Measure 2 inches outboerd on the centerline of the
"M channel, from the existing jig hole on the vertical
side, and center punch & mark. The "U" channel is located
just inside the gill cover at fuselage station 65 and is
riveted to the bottom fuselage skin.

3. Punch a second mark 1-3/8 inches outboard from the first
center punch mark.

4. Drill two number F (,257) holes in the channel at the
center punch marks,

*5. Instell the horn, facing forward, of the forward side of
the channel, using two AN4-4 bolts and two 960-416 washers,

*6. Cut the cord securing the coverings over the cable knife
disconnects of the horn wires at the left gill, 'Slide the
coverings off the knife disconnects on wires 24 and 87, and
25 and 27, and break the knife disconnects, Install the
"H" knife disconnect between wires 25 and 27.

*7. Connect one new wire extension to the "H" knife disconnect
and connect the other new wire extension to wire 24.

*8. Connect the new extended wire from 25 and 27 to the upper
horn terminal, and connect the extended wire 24 to the
other hern terminal,




SPECTAL INSTRUCTIONS NO. 12

*REVISED FEBRUARY 17, 1947

9.

10,

11.

12,

Slide coverings back over knife disconnects, and tie
securely with waxed cord. Cut the terminal end off wire
87 and remove from system.

Disconnect the wires from the old warning horn. Bolt
together the terminal ends of wires 27, 28, and 29,

using an AN520-8-8 screw and AN365-832 nut. Tape connec-
tion, tie with waxed cord, and shellac,

Remove bracket that secures old horn, and remove horn,
Check horn operation by jacking airplane and retracting
landing gear.

The horn should blow when engine rpm 1s 1250 or lower
{battery switch on).
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SPFCIAL INSTRUCTICIE

NO, 13
JAN. 10, 1947

GCHERAL ELECTRIC RADIO SPEAKER INSTALLATICN

Install speaker kit (consisting of 145-71009 speaker, speaker brackets
and speaker housing) in lNavion as follows:

1. Mount 1u45-71009 speaker on 1lu45-71010 and 145-71012 speaker brackets
with four ANS507-632-8 screws, ANS60 6 washers and AN365-632
nuts as shown,

2, Locate and drill two No. 18 (,169) holes in 1t5-3180)1 center
windshield stiffener.

R Attach speaker brackets to center windshield stiffener with two
AN515-8-11 screws and AN365-832 nuts. Ground the short speaker
wire to one of these screws,

u, Unsnap the rear edge of the upper left upholstery, and route
7o, 221 speaker wire between the upholstery and canopy skinj;
snap upholstery back in place.

5, Route the wire down 145-31801-71 left side windshield frame, and
secure the frame by inserting two 1l45-71014 metal clips under
windshield rubber molding; unsnap the left forward upholstered
side panel along the top edge and route the wire behind
upholstered side panel and forward of the control panel.

6. Connect No. 221 wire to ko. 212 speaker receiver wire with quick
disconnect attached to 221 wire, and cover connection with a
3-inch piece of XTE30 Ho. 4 IRV=-0-LITE tubing and secure at both
ends with waxed cord.

7. Install 145-71013 housing assembly to speaker by firmly pressing
housing snaps into speeker bracket.

HOTE: If 145-53323 catin air deflectors are installed, it is necessary
to trim the air deflectors to the dimensions given in the
illustration, to ensure clearance for 145-71013 speaker housing,
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SPECIAL INSTRUCTIONS NO. 14

#REVISED MARCH 6, 1947

RADIO LOOP INSTALLATION

Install General Electric Radio Loop Kit {(consisting of
7769236P1 loop, 145-71046 bracket, and loop wiring) in
NAVION as follows:

1. Remove the first and third bolts (forward end) from wing center
bolting angle. Install 145-71046 bracket on bolting angle,
using two AN5-124 bolts, existing washers and nuts.

2, Attach loop to 145-71046 bracket, using screws furnished with
the loop. Install loop at right angle to centerline of the
airplane; if loop is out of alignment, place a bar through 145-
71046 bracket and twist to correct alignment.

*3, Remove canvas close-out curtains from the rear of nose wheel
well. Locate and drill a 3/4-inch hole in lower wing skin,
aft of nose wheel well, just forward of wing bolting angle
end, and 1 1/2 inches to the right of bolting angle. Install
AN931-5«12 grommet, and pass loop lead through grommet,

*/. Remove control cable guard box from cockpit floor, and the
small coverplate aft of nose wheel blister, Drill a 3/4=inch
hole in cockpit floor, two inches to the right of airplane
center line, and two inches aft of nose wheel blister. Trim
coverplate so the 3/4-inch hole in floor is uncovered,

NOTE: In early airplanes the 3/4~inch holes in lower wing skin and
cockpit floor are existent,

%5,  Install AN931-5-12 grommet in the 3/4-inch hole, and pass loop
leed through grommet,

6, Route loop lead forward over the top of wheel well blister, and
secure to forward and aft flange of wheel well blister with two
AN742-4C clamps, using existing bolts.

-]~




SPECIAL INSTRUCTIONS NO. 14

*REVISED MARCH 6, 1947

10,

Route lead under control column and rudder torque tubes, diag-
onally, so that lead contacts the firewall to the left of starter

pedal bracket.

Route cable up the firewall, to upper left-hand corner, and aft
to the radio receiver, following radioc wires, Secure cable to
firewall with an AN742~-4C clamp, using the existing screw located
approximately 8 inches above cockpit floor, to the left of air-
plane centerline,

Solder the bare end of cable to terminal No, 11 of the receiver.
Ground the shield of the cable to one of the existing screws in
the receliver case, Couple the cable from the receiver, to cable
from loop, with quick disconnect fitting provided.

Reinstall coverplate, control guard box, and close-out curtains.
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GYRO INSTRUMENT PANEL {MODIFIED) INSTALLATION

Install 145-84025 Gyro Instrument Panel Kit {consisting of Kollsman
$G1-10-01 vertical speed indicator, U.83, Gage AW-1 ?/8-21L suction
gage, Sperry 661¢61 attitude gyro, Sperry 6ﬁ9742 directional gyro,
AN6121-1 oll separator, AN6110-1 vacuum pump, AN611G-1 vacuum relief
valve, 40722 -AL accessory drive gears, piping, and supports) in
NAvion as follows:

1. Disconnect battery. Remove instrument panel reflector, Uncouple
01l temperature caplllary tube from oll cooler, and install a
5/8-18 threaded plug in cooler; remove all clips from caplllary
line; remove line and indicator, Remove the 8six light sockets
from instrument panel,., Disconnect all lines and wires from in.
astruments, Remove the four pins from the instrument panel mount-
ing brackets, and remove panel,

See Flgure 1,

2. Remove the two vibration isolators from the upper mounting flanges
of dash panel, and insert in upper mounting brackets of 1%5-51055
instrument panel, with body of isolator beneath bracket, Leave
1solators in bottom flanges of dash panel,

3. Remove the lnstruments from old panel, Remove elbow from old
altimeter and install in vertical speed indicator, Install 752x4
tee in sensitive altimeter, Install 10-1146-75 union in suction,
gage, and 234x4 connector and 352x6 elbow in directlional gyro,

4, Remove shipping plugs from air filter on attitude gyro. Remove alr
filter cover from directional gyro (four screws), Mount sensitive
altimeter, tachometer, ammeter, clock, and oil pressure, fuel pressure,
fuel level, alrspeed and bank-and-turn indicators in nev panel with
exlsting screws, Mount suctlon gage, vertical speed indicator, and
attitude gyro with four ANS515-B6R12 screws each, using 6935-632-375
nuts for vertical speed indicator, Mount directional gyro with four
ANG20-B10R16 screvws,
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Figure 1 - Gyro Instrument Panel Installstion
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Figure 2 - Wiring Diagram

Connect 145-51801-3 line to directional gyro and to suction
gage. Connect 145-51801-13 line to tee in airspeed indicator
=nd to 752x4 tee in altimeter. Connect 145-51801-15 line to,
752x4 tee in gltimeter and to vertical speed indlcator.

N

See Figure 2,

6. Connect five 145-54044 panel light sockets and lamps, and two
145-55047 wires to existing wiring.

See Figure 1.

7. Insert two AN931-4-7 grommets in the upper instrument panel
mounting flanges of the dash panel, Install 145-51055 instru-
ment panel, using two AN393-27 pins, four exlsting washers,
end two AN380-2-2 cotters in upper mounts. Use one new 275-5
isolator, existing pin, two ANG6OALOL washers, and 4N380-2-2
cotter in lower center mount. Use two existling pins, four
exlsting washers, and AN380-2-2 cotters in the other two

lower mounts.

See Flgure 3.

8. Remove hydraulic pump and coupling. Remove adapter pad
on which hydraulic pump was mounted, Leave gasket on
case. (If gear becomes separsted from adapter pad on
removal, use extreme care not to damage seal durlng re-
assembly of gear and adspter pad.)

9. Remove the two coverplates from aft end of engine accessory gear
case. Leave gaskets on case, Insert 40662 ldler gear through
large opening in case; position under small opening in mesh with
mein drive gear, and secure by installing 35999 shaft in small
opening. Use the two screws removed with the small coverplate to
secure shaft to case,

10. Check oill passage just inside case at hydraullc pump former
location to see that 1t 1s open. Remove plug if one is '
pregsent, (Vacuum pump recieves oil supply from this pagsage.)

11. Install pad on case from where 1t was removed.
-3 -
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Figure 3 - Hydraulic Pump Drilve Instsllation
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Figure 4 - Hydraulic Pump Connections

Install AN844-8D 45-degree elbow in vacuum pump port marked "IN"
for clockwise rotation. Instsll ANB42-8D 90-degree elbow in
opposite port., Install pump on pad with gasket provided, using
existing nuts.

Note: When Romec vacuum pump is used, 1t 1s necessary to rotate
the generator 120° on the mount, in & counterclockwise
directlon, Electrical terminals will then be on upper side,

Install 24907 plug in shaft of 40724 gear, Insert 25102 oil seal
in 40722 adapter, and place adapter on 40724 gear. Use extreme
care not to damage seal during assembly of gear and adapter, Open
side of seal should face gear.) Place 3520%1 gasket on adapter
and insert adapter In crankcase,

Figure 4.

14,

Remove the exlsting fitting from the pressure port on the hy-
dreulic pump, and install the new ANQl4-.2 90° elbow, Some air-
planes are equipped with a hydraulic pressure hose incorporating
1/8-inch instead of 1/4-inch pipe threads. In that case, there
will be an AN912-1 bushing Installed in the pump pressure outlet.
Remove this bushing, install it in the AN914-2 elbow, and connect
the pressure hose, Remove the existing fitting from the Inlet
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port of the hydraulic pump, and install the new 352x6 fitting.
Install the hydraulic pump and coupling on 4072”2 adapter, with
ANJO45-1 gasket, using existing nuts.

See Figure 3.

15, Remove the square-head plug from right slde of accessory case,
and install 2024 plug.

16, If the Hartzell propeller oll return line is routed to the accessory
gear case, remove the existing fitting and install the 145-51064
fitting. If Aeromatic propeller 1s installed, remove plug from left
side of case, and install AN912-4D bushing and AN844.8D elbow.

See Figure 1.

17. Drill two No. 10 (.193) holes in firewall; install ANG121-1 oll
separator, with two 4353-10-12 spacers, between oll separator and
firewall, using two AN5”?0-10R32 screws and AN365-1032 nuts, with
one LN960-10L washer under each screw head and one under each nut,
(Nuts should be aft of firewall,)

18, Connect 1/2 x 18 hose to bottom fitting in oil separator and
to 145-51064 fitting or to AN844-8D elbow in gear case, using two

A3122-12-59 clampsa,

19. Connect 1/2x3-1/2 hose to separator, using A3122-12-59 clamp. Con-

nect 145-51801-7 air vent line to hose, using A3122-12-59 clamp.
Drill two No. 18 (.169) holes in firewall, and attach vent line to
firewall with two A2980-8 clamps, AN515-8R8 screws, and AN365-832
nuts.

*50. Drill one #18 (.169) hole in 143-31005-5 firewall channel and in-

atall ANT94-12 clamp, using ANS515-8RT screw and AN368-832 nut .,
-

Connect 1/2 x 40 hose to_oll separator and to ANB42-8D elbow iﬁ
vacuum pump using two A3122-12-59 clamps, Secure hose in ANT794-12

clamp with AN515-8R7 screw and AN365-832 nut. Drill #18 (.169
hole in. 143-3100-72 angle and attach hose to inboard side of angle
using AN742-12C clamp, AN515-8R7 screw, and AN365-832 nut.

21, Drill (from aft side) a 7/8-inch hole in firewall. Remove existing
AN3 bolt attaching angle to 143-31005-6 channel, Install 145-51052
bracket, using removed bolt and nut. Drill one No. 10 {.193) hole
through 143-31005-6 channel and pilot hole in 145-51052 bracket.
Install AN3-4A bolt, AN365-1032 nut, and AN960-10L washer.

*22 . Insert 145-51801-5 1line through 7/8-inch hole in. firewall. (AN931-
8-13 grommet must be assembled on 1ine prior to installstion.) In-
stall 200x8 connector and AN842-8D elbow in AN6119-1 vacuum relief
valve. Connect 1/2 x 18 hose to ANB42-8D elbow of rellef valve,
using A3122-12-59 clamp. Attach relief valve to 148—31052 brackst,
using one AN742-14 clamp, AN530-8R8 screw, and Al778-6Z-1 nut.
Connect 1/2 x 18 hose to ANS4L-8D elbow in vacuum pump, using
£3122-12-59 clamp. Connect 145-51801-5 1line to 200 x 8 connector
in relief valve. Be sure line clears starter control.

NOTE: When cabin heater 1s installed, clamp heater fuel 1ine to
145-51052 bracket with Adel 766-9 clamp, ANS515-8RB screw, and
AN365-832 nut.
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"3,

24,

25.

Install 234x8 connector in 802x6 tee, and connect tee to 145-

51801-5 1ine. Connect 75683 hose to tee and to attitude gyro,
4Gsing one A3122-10-59 clamp. Connect 75682 hose to tee and to
»>34x} connector in directlonal gyro.

Attach 145-51801-5 line to existing holes in 143-51007-4 dash
panel beam with two A2980-8 clamps, AN530-8R8B screws, and

A1778-8Z-1 nuts.

Replace 145-51031-12 oil pressure line with 145-51801-9 1line,
and 145-51031-10 fuel pressure line with 145-51801-11 line,

Reconnect pitot and static pressure lines to airspeed indlcator.
Test lines for leaks. (Refer to NAvion Service Manual.) Reln-
stall o1l temperature indicator and capillary.

Replace the panel 1light rheostat with 145-B40k3 rheostat. Plug
the light sockets with lamps into the eleven holes in Instrument

panel.

Remove loose wires 85 and 86 from their stowed position at back
of instrument panel. Connect wire 85 to bank-and-turn indicator
terminal marked "+" and wire 86 to "-" terminal. Reconnect all
vires to remounted instruments., Install a one-amp fuse in "BANK
TURN" retainer and one in spare retainer.

See Figure 5.

29,

30.

31.

e 2 —ip-
—— & =
12—y
L\ ( I

CUTOUT TYPICAL BOTH ENDS REFLECTOR

Figure 5 - Reflector Cutout

On Airplanes NAV-4-251 and subsequent, cut out end flanges of
145-51056 reflector to clear dash panel trim strlps. Install
new reflector, using six 788-6-10 screws, four previously re-
moved spacers, two new 4S4-D5-12 spacers, and six 6939-632~062 nuts,

Recompensate compass. F1ill out new compass correction card, and
insert in holder on reflector.

Loosen locknut on top of relief valve and, with engine running at
1000 rpm, turn adjusting screw until suction gage indicates 3.75 in.
Hg. With engine running at 2300 rpm, suction gage shcould not

exceed 4.75 in. Hg. :
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VACUUM INSTRUMENT PROVISION3 INSTALLATION

Install 145.86026 Vacuum Pump Accessory Kit (consisting of AN6110-1
vacuum pump, AN6119-1 vacuum relilef valve, AN6121-1 oil separator,
40722 AL accessory drive gears, plping, and supports) in NAvion

asg follows:

1., Disconnect battery. Remove Ilnstrument panel reflector. Uncouple
01l temperature capillary tube from oil cooler, and install a
5/8-18 threaded plug in cooler; remove all clips from capillary
line; remove line and indicator. Remove the six light sockets
from instrument panel, Disconnec¢t all lines and wires from in-
struments., Remove the four pins from the instrument panel mount-
ing brackets, and remove panel,

See PFlgure 1,

2. Remove the two vibration lsolators from the upper mountinﬁ flanges
of dash panel, and insert in upper mounting brackets of 145-51055
instrument panel, with body of 1solator beneath bracket. ILeave
1solators in bottom flanges of dash panel,

3, Remove the lnatruments from old panel, Remove elbov from old
altimeter and install in vertical speed indlcator. Install 752x4
tee in sensitive altimeter, Install 10-1146-75 union in suction
gage, and 234x% connector and 352x6 elbow in directional gyro.

4, Remove alr filter cover from directional gyro (four screws). Mount

instruments in new 1l45-51055 panel, Approved locations are shown
in Figure 1. ,
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Figure 1 - Gyro Instrument Panel Installation
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Figure 2 - Wiring Dlagram

5. Connect 145-51801-3 1line to directional gyro and to suction
gage. Connect 145-51801-13 1line to tee in airspeed indicator
=nd to 752x4 tee in altimeter, Connect 145-51801-15 line %o
752x4 tee in altimeter =znd to vertical speed indicator.

3ee Figure 2,

E. Connect five 145-54044 panel light sockets and lamps, and two
145-54047 wires to existing wiring,

See Filgure 1.

T Insert two AN931-4-7 grommets in the upper instrument panel
mounting flanges of the dash panel. Install 145-51055 instru-
ment penel, using two AN393-27 pins, four existing washers,
znd two AN380-2-2 cotters in upper mounts. Use one new 275-5
isolator, existing pin, two AN960A10L washers, and AN380-2-2
cotter In lower center mount, Use two existing pins, four
exlsting washers, and AN380-2-2 cotters in the other two
lower mounts.

Sge Figure 3.

8. Remove hydraulic pump and coupling. Remove adapter pad
on which hydraulic pump was mounted, Leave gasket on
case., (If gear becomes separated from adapter pad on
removel, use extreme care not to damage seal during re-
assembly of gear and adapter pad,)

9. Remove the two coverplates from aft end of engine accessory gear
case. Leave gaskets on case. Insert 340662 idler gear through
large opening in case; position under small opening in mesh with
main drive gear, and secure by 1nstalling 35999 shaft in small
opening., Use the two screws removed with the small coverplate to
secure shaft to case,.

10, Check o0ll passage just Inside case at hydraulic pump former
locstion to see that 1t is opea. Remove plug if one 1is
present, ({(Vacuum pump recieves oll supply from this passage.)

11. Instsll pad on case from where 1t was removed,
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ACCESSORY
DRIVE GEAR ———— |

GEAR CASE
\

40724 GEAR SHAFT
25102 SEAL
40722 ADAPTER

AN4O4S -1 GASKET —

vew A A

GEAR SHAFT AND
ADAPTER INSTALLATION

 iEm R

<, : -
) ' :
) 35999 SHAFT
40662 IDLER GEAR :
HYDRALLIC
ANB42-80 ELBOW

S INSTALL 145-51064 FITTING OR AN9IZ- 4D BUSHING

24907 PLUG

35999 SHAFT {REF)_\

40662 WDLER GEAR (REFJ—\R

40722 ADAPTER {REF)

AN4OAS -1 GASKET (REF)

25102 SEAL (REF)

A52061 GASKET
40724 GEAR SHAFT {REF)

IDLER GEAR INSTALLATION

B

2024 PLUG
" " (ReF)
L ——— VACUUM PUMP

| ———— ANB44-80
45* ELBOW

B__,\_._..

PUMP

REMOVE SQUARE-
HEAD PLUG AND ]
INSTALL 2024 PLUG F |
{BEHIND ENGINE BAFFLE) | »

AND ANGB4-BD ELBOW. CONNECT (/2 X 30 HOSE
FROM O'L SEPARATOR WITH AM22-2-12-59 CLAMP.

vew B B

140 " 40 3

Figure 3 - Hydraulic Pump Drive Installation
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HYDRAULIC PUMP

INLET PORT
INSTALL NEW
352X6 ELBOW

PRESSURE QUTLET
PORT
INSTALL NEW ANSI4-2

90* ELBOW

BB 400 A

12,

13-

See

Figure 4 - Hydraulic Pump Connections

Install AN844-8D 45-degree elbow in vacuum pump port marked "IN"
for clockwise rotation. Install ANB42-8D 90-:degree elbov in
opposite port, Instasll pump on pad with gasket provided, using

existing nuts,

Note: When Romec vacuum pump is used, it 1s necessary to rotate
the generator 120° on the mount, in a counterclockwise
direction. Electrical terminals will then be on upper side,

Install 24907 plug in shaft of 40724 gear. Insert 25102 oll seal
in 40722 adapter, and place adapter on 40724 gear, Use extreme
care not to damage seal during assembly of gear and adapter, Open
side of seal shculd face gear.) Place 352061 gasket on adapter
and Insert adapter 1n crankcase.

Figure 4,

14,

Remove the exlsting fitting from the pressure port on the hy-
draulic pump, and install the new AN914-2 90° elbow., Some alr-
planes are equipped with a hydraulic pressure hose lncorporating
1/8-inch instead of 1/4-inch pipe threads. In that case, there
will be an AN912-1 bushing installed in the pump pressure outlet.
Remove this bushing, install it in the AN914-2 elbow, and connect
the pressure hose, Remove the existing fitting from the inlet
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port of the hydraulic pump, and install the new 352x6 fitting,
Install the hydraulic pump and coupling on 40722 adapter, with
AN4O45-1 gasket, using existing nuts.

See Flgure 3.

15. Remove the square-head plug from right side of accessory case,
and instsll 2024 plug.

16. If the Hartzell propeller oil return line is routed to the accessory
gear case, remove the existing fitting and install the 145-51064
fitting. If Aeromatic propeller is installed, remove plug from left
side of case, and install ANG12-4D bushing and ANB44-8D elbow,

See Flgure 1,

17. Drill two No. 10 (.193) holes in firewall; install ANG121-1 oil
separator, with two 453-10-12 spacers, between 01l separator and
firewall, using two ANS520-10R32 screws and AN365-1032 nuts, with
one 27960-10L washer under each screw head and one under each nut,
{N¥uts should be aft of firewall,)

*18, Conmect 1/2 x 18 hose to bottom fitting in o1l separator and
to 145-51064% fitting or to ANB44-8D elbow in gear case, using two

A3122-12-5G clamps.

19. Connect 1/2x3-1/2 hose to separator, using A3122-12-59 clamp. Con-
nect 145-51801-7 air vent line to hose, using A3122-12-59 clamp.
Drill two No. 18 (.169) holes in firewall, and attach vent line to
firewell with two A2980-8 clamps, AN515-8R8 screws, and AN365-832
nuts.
*20, Drill one #18 (.169) hole in 143-31005-5 firewall channel and in~
stall ANT794-12 clamp, using AN515-8BR7 screw and AN3635832 nut ,

Connect 1/2 x 40 hose to oll separator and to AN84 elbow iR
vacuum pump using two A3122-12-59 clamps., 3ecure hose in ANTG4-12

clamp with AN515-8R7 screw and AN365-832 nut. Drill #18 (.169
hole in 143-3100-72 angle and attach hose to Inboard side of angle
using AN742-12C clamp, AN515-BR7 screw, and AN365-832 nut,

21. Drill (from aft side) a 7/8-inch hole in firewall. Remove existing
AN3 bolt attaching angle to 143-31005-6 channel. Install 145-51052
bracket, using removed bolt and nut. Drill one No, 10 (.193) hole
through 143-31005-6 channel and pilot hole in 145-51052 bracket.
Install AN3-IA bolt, AN365-1032 nut, and AN960-10L washer,

*22, Insert 145-51801-5 line through 7/8-inch hole in firewall. (AN931-
8-13 grommet must be assembled on line prior to installation.) In-
atall 200x8 conpnector and AN842.8D elbow in AN6119-1 vacuum relief
valve. Connect 1/2 x 18 hose to AN842-8D elbow of rellef valve,
using A3122-12-59 clamp, Attach relief valve to 148-81052 bracket,
using one AN742-14% clamp, AN530-8R8 screw, and A1776-0Z-1 nut.
Connect 1/2 x 18 hose to AN844-8D elbow in vacuum pump, using
£3125-12-59 clamp. Connect 145-51801-5 line to 200 x 8 connector
in relief valve. Be sure line clears starter control.

NOTE: When cabin heater is installed, clamp heater fuel line to
145-51052 bracket with Adel 766-9 clamp, AN515-8R8 screw, and
AN365-832 nut,
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23, Install 234x8 connector In 802x6 tee, and connect tee to 145-
51801-5 line. Connect 75683 hose to tee and to attitude gyro,
using one A31272-10-59 clamp. Connect 75682 hose to tee and to
234xld connector in directional gyro.

24, Attach 145-51801-5 1line to existing holes in 143-51007-4 dash
panel beam with two A2980-8 clamps, AN530-8R8 screws, and
A1778-8Z-1 nuts,

25. Replace 145-51031-12 oil pressure line with 145-51801-9 line,
and 145-51031-10C fuel pressure line with 145-51801-11 line.

26. Reconnect pltot and static pressure lines to airspeed indicator,
Test lines for leaks. (Refer to Nivion Service Manual.) Rein-
stall cll temperature indicator and capillary. -

27. Replace the panel light rheostet with 145-54043 rheostat, Plug
the light sockets with lamps into the eleven holes in Instrument

panel.

28, Remove loose wires 85 and 86 from their stowed position at back
of instrument panel, Connect wire 85 to bank-and-turn indicater
terminal marked "+" and wire 86 to "-" terminal. Reconnect all
wires to remounted instruments, Install a one-amp fuse in "BANK
TURK" retainer and one in spare retalner,

See Figure 5,

—— ?

a2
%5‘ {_32
[ A
!

do L]

WE-s-ny

CUTOUT TYPICAL BOTE END3 REFLECTOR

Figure 5 - Reflector Cutout

29, On Airplanes NAV-4-25] and subsequent, cut out end flanges of
145-51056 reflector to clear dash panel trim strips, Install
new reflector, using six 758-6-10 screws, four previously re-
moved spacers, two new 4S4-D5-12 spacers, and six 6939-632-062 nuts,

30. Recompensate compass., Fill out new compass correctlon card, and
insert in holder on reflector,

31, Loosen locknut on top of relief valve and, with engine running at
1000 rpm, turn adjusting screw until suction gage indicates 3.75 1n,
Hgz. With engine running at 2300 rpm, suction gage should not
exceed 4.75 in. Hg.




AIRCRATT CORPORATION
WESTERM DIVISION
NAVION FIELD, SEGUIN, TEXAS = TELEFNONE (512) FR 9-4414 BOX 2647 - AIRPORT STATION
OAKLAND, CALIFORNTA (415) LO 2.552

(Formerly Guadalupe Caunty Airperi|

HO. 17 SPECIAL INSTRUCTIONS
MARCH 16, 1947

INSPECTION AND REWORK OF REPLACEMENT WING ACCUMULATOR TANK 3RACKETS

Wavion airplanes prior to factory Serial Number NAV-L=1251 have
the fuel accumulator tank supported by two l45-5B008 brackets
riveted to the 143-14010~20 center rib. Airplanes subsequent
to HAV-4-1251 have the fuel accumulator tank supported by one
145-48007 bracket, riveted to the bolting angle of the left
wing. Inspect and rework replacement 143-14001-1 left wing,
vefore installation, as follows:

SEL FIGURE 1
A Alrplanes MAV-4-2 throuph NAV-H-1250

1, Inspect inside the root section of replacement 143-140C1l-1
left wing, to see if fuel accumulator teank bracket lu5-
48007 is installed. 1If the bracket is not present, install
the wing, using the original accumulator tank installation
with the bracket on the center rib., If the 1lu5-48007
bracket is installed, remove it from the wing as follows:

a, Drill out the three AN4L2ADS=-9 privets which zttach one
end of 145-48007 bracket to the wing bolting angle. This
is the 12th row of rivets aft of forward edge of the wing.

b, Drill out one 2R1ADU-4 rivet attaching the outboard end
of the 1l45-48007 bracket, and remove bracket from wing.

c, Replace the first three removed rivets with AlUU2ADS-B
rivets. Replace the removed cutboard revet with one
2R1AD4=3 revet.

B, Airplanes }NAV-4-125]1 and subsequent

1, Inspect the inside root section of replacement 143=14001-1
left wing to see if the 1lu45-4B0C7 fuel accumulater tank
bracket is installed. If bracket is present, install wing
on airplane. If tracket is not present, install the new
i45-48G07 bracket, received as a loose part with the re-
placement wing, as follows:




SPECTAL INSTRUCTIONS #17 - CONT'D

b

Drill out three ALUNZLEDS-& rivets which run spanwise in
the bolting angle. This is thc 12th row of rivets aft
of the forwara ecge ol wing,

Clamp 145-4B8007 bracket in tho wing with the flange of
bracket over holes just drilled, Crill through teolting
anzle holes and kracket flange with a Lo, 21 (.159) drill.
CAUTIC:,t Do not elongate heles in kolting angle.

Attach bracket to bolt angle with thiree AN4LZADS-9 rivets,
prill through rib, wing skin, and pilot hole on outhoard

flange of bracket with “o. 32 (.128) drill, and install
one 2R1AD4-4 rivet,
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SPECIAL INSTRUCTIONS

INSTRUCTIONS NO. 19
REVISED JULY 22, 1947

RALGER TWO-WAY RADIO INSTALLATION (L17A AIRPLANES)

Install the 154-B9001 Ranger two-way radic kit (consisting of 209-C
transnitter and 120-C receiver) in NAVIOM airplanes as follows:

1. Remove the left front seat,

2, Pry loose the two trim strips from the top of left side
upheclstered panels, Remove all screws attaching panels
to floor and wing top skin. Remove panels by pulling down
and inboard,

3. Remove existing General Electric Transmitter - Receiver
power pack, load coil and antenna conductor,

4, Remove "MIC" and "PHONE" plugs from control panel, Install
three-wire conductor jack fitting from set in "MIC" hole,
and two-wire fitting in "PHONE" hole.

5. Drill 3/8 inch ole at left of hydraulic power indicator
light and install CB-12 frequency selector switch assembly,
and 154-71004 name plate, Attach wire Mo, 234 to wire
No, 235, Slip surco tubing over connectors and tie with
waxed cord.

6. Remove the four screws from 120-C receiver cover.

7. Install 145-51040-20 coverplate on recelver, using previously
removed screws, Install receiver in control panel. Connect
No., 229 wire (from receiver dial light) to existing 110
rheostat wire,

8. Locate and drill four No, 18 (.169) holes in floor of baggage
compartment for transmitter mounting and three Mo, 18 (,169)
holes for antenna lead in insulators. :




INSTRUCTIONS 0. 1%
REVISED JULY 22, 19u7

lOI

1l.

13.

14,

Mount transmitter on floor using four AN515-8R2 screws and
AK365-832 nuts, Grounc the 223 transmitter ground catle to
one of the transmitter mourting screws. Mount Iil-g@

antenna conductor insulators on floor. Route conductor
through insulators to antenna lead in bushing, Tie conductor
to insulator with waxed cord. Conntect wire lio, 222 to
airplane side of battery solenoid,

Connect wire No., 231 to wire Lo, 232, Slip surco tubing
over connhectors and tie with waxed cord.

Connect CE~9 cable to 20Y9-C transmitter and route, with

wire ho. 232, between lower longeron and top wing skin, to
The control panel fuselage frame. Clip cable to tha first
and second fuselage frames aft of control panel, using two
FT-1376 clips, Tie cable to c¢lips with waxed cord., Connect
C3-9 cable to 120-C receiver, Connect wire No, 232 to wire
o, 233, slip surco tubing over connectors and tie with waxed
cord.,

Install 154-71003 wire guard over cables at aft end of
transmitter., DOrill through pilot holes in guard and through
floor with a No. 30 (,128) drill. Attach guard with =ight
AN530-8R6 screws.

Reinstall upholstery and seat. Place headphone and microphene
on bracket, and plug leads into jacks in control panel. Tune the
receiver to a known station frequercy and check the dial setting,

Change placarding on baggage compartment canvas close out to read
165 pounds instead of 180 pounds.

Refer to NAVION Operation Manual and Ranger Opekating and Maintenance
kandbook for Operating Instructions,

JOHK W. CASEY
FIELD SERVICE HKAWAGER
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NAVION FIELD, SRGUIN, TEXAS + THELEPHONE (5100 FR 9-8414

| Formacly Guadalupe Cownty Aurpartt

SPECIAL INSTRUCTIONS

INSTRUCTIONS NO. 20
JULY 11, 1947

INSTRUMENT PANEL INSTALLATION - L17A AIRPLANES

Install 154-89002 Instrument Kit (consisting of standard panel

instruments with luminous dials and pointers, a manifold pressure
gauge and vertical speed indicator), The new panel also includes two
new check lists, additional lights, wiring and lines.

1.

2.

SECTION I -- INSTRUMENT CHANGEOVER

Disconnect battery. Remove instrument panel reflectors. Uncouple
¢il temperature capillary tube from oil cooler, and install a
5/8-19 threaded plug in coocler; remove all clips from capillary
line; remove line and indicator. Remove the six light sockets from
instrument panel., Disconnect all lines and wires from instruments.
Remove the four pins from the inatrument panel mounting brackets
and remove panel.

Remove the two vibration isolators from the upper mounting flanges
of dash panel, and Iinsert in upper mounting brackets of 154-51006

instrument panel, with body of isclater beneath bracket., Leave
isclaters in bottom flanges of dash panel,

Install new 352 x 4 (45°) elbow in the manifold pressure gauge.

Remove the 352 x 4 elbow from the old altimeter and install in the
new rate of climb indicator.

Inatall new 752 X 4 tee in the new altimater.

Remove the 752 x 4 tee and 200 x 4 comnector from the old ajirspeed
and install in the new airapeed indicator. Install the teea at the
"S" port and the comnector at the "P" port.

Remove the 250 x 4 connectors fram the old oll pressure and fuel
pressure gauges and reinstall on the new gauges,

Remove minimum oll temperature marking from face of oil tamperature
gauge and install new red marking at 70° F,
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SPECIAL INSTRUCTIOHS NO. 20
July 11, 1947

9,

10,

1l,

12,

13,

Remove the four 6939-£32-062 nuts from old panel and install on new
panel, adding the two new £33%-€32-062 nuts to the new panel,

Mount sensitive altimeter, tachometer, ammeter, clock, oil pressure,
fuel pressure, fuel level, airspeed and turn and bank indicater in
new 154-51006 panel as shown in Figure 1, using existing screws and
nuts.

Install menifold pressure gaugs and rate of climb indicator using
eight AN515B5R12 screws and feur $332-832-375 nuts.
Use four AN31536R7 screws and Four 233%-632-0862 nuts for mounting

of the two new check lists.

Connect 145-51801-23 line to tee in altimeter and tee in airspeed
indicator., Connect 145-5180i-23 line to tee in altimeter and e2lbow
in rate of climb indicazcr.

SzCTION II -« ZLECTRICAL REWORK

After original instrument panel is removed, make the following
electrical changes:

1,

6.

Cut cord securing wire groups.

Cut 1l inches from turn and bank indicator wire #85 and 17 inches
frem wire #86, Stake on twoe 31889 terminals to the shortened wires,

Cut 15 inches from the four ammeter wires numbers %, 6, 35 and 100,
Stake on four 32544 terminals to the shortened wires,

Cut 10 inches from the fuel level indicator wire number 13 and
7 inchas from wire #1l4, Stake on two 31889 terminals to the
shortened wires.

Stake on a 31889 terminal and an ¥AA {Sta-Kon) connector on the
6-inch length of 18 gauge wire. Cut the terminals from the
compass light wire #105 and splice to new 6-inch length of wire,
Install insulating tubing over connector and tie in place with
waxed cord, ‘

Remove existing PW-25-35 instrument light rheostat and its connected
wires from left lower side of cash panel,

Install new lu45-54043 rheostat assembly consisting of a PW25D-H4-15
rheostat and wires numbers 49, 50, 51, 52 and 110, '

Route wires 4, 6, 35, 100, 13, 1lu, B5, 86, 52 and metal shielded
magneto wires to the left hand side of the panel.

Route wires numbers 70, 71, 72, 79, and 52 to the right hand side
of panel,
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SPECIAL INSTRUCTIONS NO, 20
JULY 11, 1947

1.

2,

9.

10,

1l.

12,

13.

lu,

15.

16,

SECTION II1 =-- LINE REWORK

Remove existing oil pressure gauge line, between the 300 x 4
union forward the firewall and the gauge.

Remove 1/4 inch pipe plug from upper front right side of intake
spider casting located on the bottom of the engine,

Install new 400 x 4 elbow in spider casting.

Drill l-inch holes in the lu5-423C1-70 right rear engine baffle
plate and lower right firewall, See Figure 2 for locaticn,

Drill two #18 (.169) holes in firewall at the 1" hole. See
Figure 2.

Reform existing fuel pressure line to connect into new fuel
pressure gauge location,

Route new 154-51801-21 manifold pressure line down right hand
dash panel beam (inboard of fuel pressure line) and through new
1" hole in firewall.

Install the two new 1lu5-31017 plates on the firewall using AN5]S-
BR10 screws, AN365-832 nuts and AN931-4-7 grommet.

Connect 145-51801-21 manifold pressure line to 145-81801-19
manifold pressure line which passes through 145-42301-70 engine
baffle with a new 300 x 4 connector.

Install an AN931-4-16 grommet in engine Laffle,

Comnect the 75681 flexible line to the 400 x 4 elbow in spider
casting and route forward and under #5 intake pipe.

Connect 145-51801-19 line to 75681 flexible line,

Secure 145-51801-19 metal line to the 145-4211)1 exhaust stack
support rod with AN742-8 and AN742-4 clamp, using AN515-8R7 screw
and AN365-832 nut.

Secure existing fuel pressure line and 154-51801-21 manifold
pressure line to right dash panel beam using two new AN7h2-4
clamps, two new AN515-8R10 screws and existing nuts.

Install a 505 clamp in place of existing AN7u2-4 clamp at aft
side of firewall where fuel pressure line clamps to firewall,
Connect manifold pressure and fuel pressure line to firewall line
with this clamp, using existing screw and nut.

Route new 145-51801-17 oil pressure line down the left hand dash
panel beam and through firewall connecting it to the existing
300 x ¥ union forward of the firewall., (Use esxisting firewall

grommet and plates).
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cPCCIAL INSTRUCTIONS NO. 20
JULY 11, 1947

1.

2,

10,

11.

SECTION IV -- PANEL INSTALLATION

Remove dash panel ash trays and two SCrews securing the tray frames.

Remove frames. Enlarge holes in dash panel to fit the new tray frames.

Install frames and secure with existing screws or by bending over
frame lugs.

Insert two AN93l-u-7 grommets in the upper instrument panel mounting
flanges of the dash panel. Install 154-51006 instrument panel using
two new AN393-27 pins, four existing washers, and two AN380-2-2
cotters in upper mount, Use one new 275-5 isolator, existing pin, two
AN960ALl0OL washers and AN3E0-2-2 cotter in lower center mount. Use

two existing pins, four existing washers, and AN360-2-2 cotters in
the other two lower mounts. See Figure l.

Connect three new l45-54044 panel light sockets anc larps and the
six existing sockets and bulbs and one 1u5-540u47 wire asserbly to
existing wiring. See Figure 3.

Connect up electrical wires as shown on Figure 3.

When electrical wires are all comnected, tie in bundles with waxed
cord,

Install existing FT-1376 clip at center dash panel mounting flange, to

support electrical wiring.

Mount oil temperature gauge, and route capillary tube down left dash
panel beam along side the oi) pressure line. Secure the oil
temperature and cil pressure lines to dash panel beam using two
existing 505 clamps, screws, and nuts, (0il temperature line passes
through existing firewall hole. Recouple temperature bulb into

0il cooler,

Connect pitot and static pressure lines to airspeed indicator.

NOTE: It will be necessary to bow these lines slightly due to
new airspeed location.

Connect ©il pressure, fuel pressure and manifolid pfessure gauge lines
to gauges.

NOTE: Check all instrument lines for leaks. {Refer to NAvion
Service Manual.)

Connect tachometer shaft to tachometer.

On the front face of the reflsctor panel, measure in from the left
edge 7 3/32 inches and from the Lottom edge of the panel reasure up

4 7/16 inches. These two points constitute the left and hottor

edges of the radio call plate. Position the call plate on the panel
and drill four No. 48 (.076) hcles using the name plate as & template
for the hole location. Install four type 2 (3716 inch long) sheet
metal screws.

Page 6 of 7




SPECIAL INSTRUCTIONS NO, 20
JULY 11, 1947

12,

13,

14,

15,

Remove compass card holder from old reflector panel and reinstall
on top center of new reflector.

Install new 154-51010 reflector, using six 7S8-6-10 screws, four
previously removed spacer, two new 4S4-D5-12 spacers, and six new
6938-632-062 nuts,

Recompensate compass, Fill out new compass correction card, and
insert in holder on reflector.

On lower right hand corner of dash panel, measure down 3/8 inch
from bottom edge of glove compartment cut out and 3/4 inch
inbeard from right hand edge of glave compartment cut out. These
two points constitute the top and right hand edges of the new
108-53026 name plate. Position the name plate on the dash panel
and drill four #48 (.07€) holes using the name plate as a
template for the hole location. Install plate with four type 2
(1/% inch long) sheet metal screws,

Page 7 of 7
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SPECIAL IWSTRUCTIOWS

INSTRUCTIONS o0, 21

JULY 1, 1547

SURFACE CONTROL LOCK INSTALLATION

Install Surface Control Lock Kit 154-69003 in KAvion airplanes as

follows:

1,

2.

3.

3.

Unsnap two cabin upholstery trim strips left hand of
pilet's seat.

Remove screws attaching upholstery panel to upper
longeron forward oX canopy rail. Pull back upholstery
panel to expose upper longeron.

See Figure l.

Locate and driil holes in longeron for 154-52027 plate.
Install plate on longeron using two ANM2E-ADS-6 rivets,

Remove two Lolts attaching each wooden reinforcement
block to the two rails for pilot's seat.

Attach one 2C15 stowage clip to each wooden block using
one Al5u5-6R4 screw for each clip.

Reinstall wood blocks using removed bolts.
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SPECIAL IWETRUCTICIUS

INSTRUCTIONS 10, 22
# REVISED JULY 14, 19u7

FUEL VENT LINZ DRAIN IMSTALLATION

If it is impossible to completely fill the left fuel tank, due
to fuel becoming trapped in the left tank vent line, these instructions
rmay be accemplished,

This condition can be corrected on early airplanes by installing
a drain line from the low portion of the left vent line to the carburetor

vapor return line. On late airplanes, the drain line is routed directly
to the accumulator tank.

AIRFLAKES AFFECTED:

i{AV=4=2 through NAV-4-850 require Kit Yumber 1lu45-89038
HAV-4-851 and subsequent require Xit Humber 145-85038~13.

INSTALLATION INSTRUCTIOIS:
Section A. Airplanes NAV-4-2 through liAV=-4-850,
1. Drain fuel from airplane.
2. Remove the left hand front seat,
3, Unsnap the left side panel trim strips and loosen the side
panel at left of pilot's seat (station 93) for approximately

18 inches. (Station 93 is 3 inches forward of canopy rail).

4, Remove the inspection plate on the top side of the left
wing just outboard of the fuselage.

5. Disconnect 3/8 inch diameter fuel vent line at the hose
located just inside the wing inspcction plate and inside
the fuselage at the hose connection just aft of Sta. 93,
Remove this sesction of vent line,

6. Enlarge the hole in the cabin floor (upper wing skin) as
shown in Figure 1, detail A, using a rotary file,
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7. Remove the canvas close-out cover [rom the aft =nd of the
nose wheel well.

6, Route a wire from the hole in the floor just forward of the
vent line cut cut to the area near the wing center rib and
front spar.

LOTE: The wire cannot be routec cver the top side of the tank
due to tank supporting structure., It must pass aleng the
forward side of the tank.

% 9, Slip transparent surco covering over the 1/4" flexible hoss,

1), Fasten cne end of the hose t¢ the cabin end of the wire and
draw the hose into the nose whesl well threugh the opening
in the left wing spar.

11. Poute the upper end of the hose between the forward hole in the
cabin floer and the vent line hole,

% 12, Install the new Lu45-4BZ0L vent line sccticn in same position
as removed 1u45-48801-33 line and attach hose to the vent line
using an A#745-22 hose clamp.

13, Remove tne existing 300 x 4 union in the carburetor vapor
return line at the aft section of the nose wheel well and
install a ubZ x 4 tee fitting.

¥ 14, Install ALB42-4 el-ow in the tee fitting and connect hose
to the elbow with ANT48-22 clamp.

15. Clamp the flexitle line in the nose wheel well as shown in
Figure 1, using one AI742-D12C clamp, Al742-D6C clamp,
AlIS15=-8R7 screw and AN3IE5-532 nut.

16. Reinstall canvas close-out cover, wing inspection plate,
upriclstery sicde panel and pilot's s=eat,

Section £. Alrplanes TAV-4=E51 and suSseguent.
1. Complete steps 1 to 11 in Sectien A,

2. remove the A!'913-1 »lug i; the tcp rear side of the 145-KEJDYL
zccumilztor tank and install a 292 X U4 ceonnscter,




SPLCIAL IHETRUCTIO.LS 0. 22
% RLVISED JULY 1lu, 1947

% 3, Install a new M&S=-M500I-21 metal line tetween the 145=4I004
accurulater ternl and the urzin hose instzlled in step 2
of Secticr f.

Z0TZ: FRoute this lire threugn tte rirht frort sper and the
lightening hole in the center rib to the accunulzter tank,

#* 4, Connect hose to end of netal line with ANTHS-22 clamp.

HOTE: Route hose and metal line with a cownward gradient to
avoid low spots. Shorten flexitle hose if necessary.

5. Clamp hose to hydraulic lines using ALT42-D312C clamp,
AllTY2=-DEC clamp, A1315=0R7 screw and AN365-832 nut,
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SPFECIAL INSTRUCTIOLE

INSTRUCTIONS 0. 23
JULY 21, 1947

ENGINE BREATHER LIXE REPLACEMENT - L17A AIRPLANES

To prevent oil from dripping on right hand engine gill exit, the
engine breather line may he extended by replacing the existing

145-47001-8 line with a new 145-4B802~12 line centained in Kit

154=-830GL2.

INSTALLATION LiSTRUCTIONWS:

1. Remove the two AN742-D10 clamps from the rignt hand forward
side of the firewall and disconnect the A3122-16-5% hose
clamp and remove 1l45-47001-8 line,

2. Install 145-48802-12 line in the same tocation as the removed

line, using the existing parts.
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SPECTAL INSTRUCTIONS NO. 24

JUNE 24, 1948

MANIFOLD PRESSURE GAUGE INSTALLATION

Effective NAVIONS that do not have a Gyro Panel installed.

Install Type 9901-10-01 Scout Manifold Pressure Gauge, Dwg. No, 145-8%062
consisting of the following parts.

145-89062-6 Reflector Assem., 1 req. AN426AD3 Rivet 2 req.
145+89062-4 Tube 1 req.  AN3GEF-632 Nut Plate 1 req.
145-89062=~2 Tube 1 req, AN365-832 Nut 6 req.
145-44017 Flextube 1 req. AN515-8-1, Screw 7 req.
200 x 4 Connector 1 req. AN7,2-4C , Clamp 2 reg.
300 x 4 Union 1 req. AN93l-/=12 Grommet 2 req,
250 x 4 Connector 1 req. 105 x 4 Nut 4 req,
L00 x 4 Elbow 1 req.

Install as follows:
1. Remove reflector panel from floating instrument board.

2, Draw a parallel line 2-3/8 inches above lower flange of 145-51006 floating
panel, right hand side. This line should be directly on centerline with
the three lower instruments.

3. Measure to the right of centerline of panel on parallel line, 9-7/16 inches,
at this point cut a 2-3/32 dia. hole. '

4. Measure to the right of centerline on parallel line 3-7/8 inches, This
will fall just to the right of fuel pressure indicstor centerline. Place
a piece of tape on glass and mark dimension intersection on tape., Using
8 p;ir gf dividers, set for radius required to make a 3-9/64 dia. circle,
mark hole,

5« Remove fuel pressure indicator from its present location and install in
hole cut out according to Item 3,
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6. In the hole previously used by fuel pressure gauge, cut out as marked per
Item 4. Plece manifold pressure gauge in the hole, face forward parallel
to centerline, mark screw attaching holes and drill ocut with No. 18 drill.

7.  1Instsll 200 x 4 connector fitting on manifold pressure gauge and install
gauge with four (L) AN515-8-14 screws and four (4) AN 365-832 nuts.

g8, On the firewall to the right of centerline 5-5/8 inches and 1-3/4 inches
above the 143-51007 instrument panel beam support attaching screw, drill
3/4 inch hole in firemall and install ANG31-4-12 grommet.

9., On aft engine mount cross frame station 40.5, measure dom 4~1/2 inches and
to the right of centerline 9-1// inches, drill 3/L inch hole in webb and
install AN93l-4-12 grommet.

10. On the forward and upper side of the in-take manifold on engine, remove
existing 1/8 inch pipe plug and install 400 x 4 elbow.

11, Install 145-44017 flextube, with 145-80062-2 line attached by 250 x 4
connector and 105 x 4 mut, through gromnet previously placed in engine
mount cross frame station 40.5, and attach Tlex end to fitting on englne
manifold. '

12, Install 145-89062-4 tube to gauge unit, route down on the 143-51007-4
instrument panel support bean and through grommet on firewall down to -2
tube. Attach with one (1) 145-89062-12 clip and AN742-4C clamp to beam
4-1/2 inches aft of firewall, and another approximately 1 inch above lower
bend of tube onto firewall with AN742=4C clamp.

13. Connect -2 and -4 tubes with 300 x 4 union.

14. Install 145-89062-6 reflector panel,

NOTE: For installation of small type manifold pressure gauge, (U0.5. Gauge
AW-1-7/8-314) replacing type 990-10-01 Scout manifold pressure gauge,

Item 4 and that portion of Item 6 that calls for cutting out hole as
marked in Item 4 will not apply, since present hole size matches gauge.
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SPECIAL INSTRUCTIONS NO, 25

JAITUARY 20, 1948

QUTSIDE_AIR TEMPERATURE THERMOMETFR INSTALLATION

Install outside air temperature thermometer gauge kit, Dwg. No. 145-
89048, in NAVION, as follows:

1. On the center line of the airplane in the dome aree
above windshield, measure 6 inches to left, Then
from rear edge of windshield frame, measure forward
5 inches.

2. At intersection, drill a 3/8 inch hols,

3. Install free air temperature gauge.
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SPECIAL INSTRUCTICNS NO, 26

DECEMBER 30, 1947

DUAL PHONE JACK INSTALLATION

Install duel phone jack kit, consisting of Dwg. No. 145-89050 phone
jack, wire and decal, as follows:

1. From center line of instrument panel, measure to right
18 inches. Then neasure up from bottom of panel 2-1/2
inches, At intersection, drill a 3/8 inch hole,

2. Remove paint from area around hole on forward side of
instrument panel for & good electricael ground,

3. Install phone jack with wire attached.

4« Attach wire in parallel with existing phone Jack on left
side of panel.

5. Install decal under phone jack, similar to left side,
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MARCH 29, 1948

SOUNDFROOFING FOR NORTH AMERICAN-BUILT NAVIONS

To decrease the sound level in the cabin of the NAVION, panels of fiber-
glass soundproofing material, Kit Part No. 145-89046, are to be installed as
described below, All Ryan MAVIONS have the soundrroofing installed at the
factory before delivery.

NCTE: Read all of these instructions through carefully and
understand them thoroughly before starting work.

PART A. SOUNDPROOFING OF FIREWALL

1. Pull control wheels to full aft position and wrap several layers of
tape around one of the wheel shafts to prevent controls from moving forward.
This will provide mcre working space for mechanic forward of instrument panel.

2, Disconnect the three flexible tubing air ducts, part numbers 145-
53301-37, =38, -57, from the cabin ventilating air control valve on the fire-
wall,

3. Disconnect the fuel shut-off valve control wire, part number 145-
43007, from the Fuel Shut-off Valve Assembly, part number 145-48001-11.

4., Remove the two micarta chafing strips, part number 143-31005-26,
located forward of each control wheel shaft on the present firewall panel.
Retain strips and attaching screws for reinstallation,

5. Cut firewall panel as shown in Figure No. 1. Place one section of
the redi-cut fiberglass firewall soundproofing panel, part number 145-53101-10,
in proper position on the firewall with silver colored coating aft, While
kolding panel in place, fold back its corners and edges and apply a medium
thick coating of cement to the original firewanll soundproofing panel, the
cabin floor forward of the rudder pedal guards and the sides of Cable Guard,
part number 145-52402, in a manner that will provide as near 100% coverage
of these surfaces as possible, Press new fiberglass panel firmly against
firewall and floor so as to insure contact over entire cement covered surface.

Repeat the above process with other half of firewall soundproofing panel.
(See Figure No. 1.)
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6. Using the 2" cloth tape, supplied with kit, tape edges of all cut~
outs in the new fiberglass panel.

7. Install the aluminum elloy disec, part number 145-53101-4 ground the
145-48001-11 Fuel Shut~off Valve Assembly as follows: Position disc in place
around valve and, using a No. 19 drill, drill two holes through disc, panel
and firewall, one above the valve and one below, Attach plate with two AN
530-8R-8 screws and A 177-82-3 Tinnerman Muts, provided with kit, {See
Figire No. 1)

8. Reconnect Fuel Shut-off Valve control wire and the three flexible
tubing air ducts to the cabin air control assembly.

9. Reinstall the two 145-31005-26 Micarta chafing strips removed in
Step 4 by piercing the 145-53101 soundproofing panel with a sharp instru-
ment inserted through the original mounting holes for the strips in the air-
plene firewall, Attach micarta strips with original screws.

10, Remove tape put on control wheel shaft in Step 1 to hold wheels aft.
PART B, SCUMDPROCFING OF CABIN SIDES

1. Remove front section of cabin upholstery side panels from both sides
of fuselage.

2. Trim 145-53097-14 panel, as shomm in Figure No. 2, to provide oper-
ating clearance for elevator trim tab mechanism.

3, Place fiberglass scundproofing panels, part numbers 145-53097~3, -5,
-6, -7, =9, -11, -13, -14 and -15, in position between stations 54 and 93.43
on right and left sides of fuselage. (See Figure No. 2.)

CAUTION: The V-film cellophane-like covered surface of all panels
should face inboard on the airplane. The side not having
the cellophane covering should face the fuselage skin.
(See Figure No. 2.)

L. TWhile holding panels in place, fold back the edges and apply a

medium thick coating of cement to the fuselage skin so as to coat as near

100% of the area as possible. Press panels firmly against cement covered
surfaces,

5. 51it the 145-52097-13 panel to facilitate tying electric wiring to
fuselage stiffener.

6. Re-install front sections of cabin side panel upholstery.
FART C. INSTALLATION OF CANOPY AIR SEALS

1. Remove canopy from aircraft. (See Figure No. 1l on Page 24 of
NAVICN Service Manual for procedure.)

-2 -
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2, Apply a medium thick coating of cement to an area 27 inches long in
valley of canopy track channel aft of canopy roller bracket - both sides of
canopy and on one side of the 145-31801-108 felt strips. (See Figure No. 3.)

3, Allow cement to dry for approximately 10 minutes and then press
felt pad, part number 145-31801-108 to cement covered area - both sides of
Canopy .

4., Using a No., 30 drill, drill two rivet holes through felt and channel
at each end of felt seal strip - holes to be 1/2" from end of felt and 1/4" in
from edge. (See Figure No. 3.)

5. Rivet ends of felt strip in place with (4) four A4-2Rl rivets and
(4) four AN960-DLL washers per strip. (See Figure No, 3.)

6, Apply 2 medium thick coating of cement to an area in the forward
lower corner of the canopy, approxirmately 4-1/2" long, around canopy roller
bracket. (Sce Figure No. 3.)

7. Notch felt strip number 145-31R01-106 to clear canopy roller
bracket and press firmly in place on cement covered area with lower edge
of strip flush with lower edge of canopy and square corner of felt extending
out beyond rounded corner of canopy. Do not trim corner of felt,

8, Using a No, 30 drill, drill three equi-spaced holes, approximately
1-1/2" apart and 1/2" up from lower edge of canopy. The aft hole to be 1/27
from aft edge of felt strip. (See Figure No. 3.§

9. Rivet felt strips in place with (3) three A4-2R1 rivets and (3)
three AN960-D4LL washers per strip. (See Figure No. 3.)

10, Reinstell cenopy on airplane, using a procedure the reverse of that
used for removal.
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FIGURE 2




A4-2RI RIVETS

{8) REQ.
AN960 -DAL WASHERS
(8} REQ.
FELT PAD
14 5-31801-108 CANOPY
(2) REQ. 145~ 31801

44-2RIRIVETS
(6) REQ.
AN 960- D4L WASHERS

{6) REQ. 4».;'4
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FIGURE 3
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PohUARY 106G, 1u4B

SLECTRIC Fuil PULY KIT

through

Install Flectric Fuel Pump Xit as follows and &S shown in Fiaur-s 1

e narts. Fart A
e
c

7. These installation instructions are divided into (3) tkre
is the relocatichn of Fuel Streiner Fart ilo. K22508, Part ? st
installation of the Acel Electric Fuel Pump and Part C is the L
iretallatiou.

ctrical

rolanes affected: [IAV-4-2 trrougn 20 will reguire Item Jo. 731
lecs cabin neater kit, SFLCIAL ILSTEUCTICHS 4G, 5 has Leen install:
VAV-u-281 and subsequent and NAV-L-2 through 2530 with heater kits
insta’led will use Iter llo. 720 kit.

1. Lrain fuel tanks,

2. In engine compartment on f{ire wall disconnect outlat Juel lines, remove
strainer anc bracket.

3. remove Lo. 75692 hose assembly to right hand engine pump. Replaca with
no. 75688 hose assenbly anc connect to fual shut-ofl valva.

4, Fencve tee Fitting From carburetor and replace with speciel fitting,
er eliow, whichh shculd be remeved from left hand fuel punp.

TR Alrcraft with cabin heater installstion should rtave heater
fuel line transferred with special fitting from left hand
fuel rvurp, to the carburetor,

5. Comnect right hand pump outlet hose assembly to special fitting or
elbow on carburetor.

6. Remove left hand engine fuel pump and hose assemblies. Ccver ex .gine
fuel pump mounting pad with Flate Part io. 1M5-4EDS7, using existing
hﬂ:}-.et -

CTZ: It will be necessary to usc several Ak-36U-ulb washcrs on studs
in créer to properly tighten rlate to pad.
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7.

8.

9.

10,

11.

12.

13.

14,

15,

16,

17I

1s,

19,

Install AN-931-4-16 grommet in hole left by left hand pump ocutlet
hose assembly in engine mount frame.

Install No. 1u5-48056 fittipnz and over-board drain line Part No,
145-4B8001-51 on right hand pump, see Figure Mo, 1.

In rear section of nose wheel well remcve curtain and snap fasteners
on lower skin and nose wheel trunnion spar web (right hand side onlyl.

Remove Part o, 1k5-52203-9 cable guard., Trim to clear new strainer
bracket as shown in Figure Ko, 2,

Re-route hydraulic line so it will be above and clearing strainer
installation,

Remove fuel lines from sump outlet to shut-of £ valve under
instrument panel.

To locate new fuel line hole on nose wheel well spar web, measure
down 4=7/8" from underside of cabin floor ard 4-3/16" forward from
Station 93.43., Drill 1" dia. hole and insert rubber grommet. See
Figure No. 2,

To locate 145-48055 strainer bracket assembly, measure down 3-7/3"
from underside of cabin floor, on aft end of nose wheel well spar
web (right hanc side). Draw a straight line parallel with floor.
Place top side of bracket on line and aft side even with aft side

of spar, Drill out two existing rivets, to match holes on aft

side of bracket, to 3/16" dia, Add 143-31007-33 angle after strainer
bracket has been located so as to fasten strainer bracket to spar
web with (2) twe of the (6) six bolts used to install angle. See
Figure No. 2,

On underside of fuselage (right hand side) measure 4-1/4" out-hoard
from airplane centerline and 3" forward of Station 93.43, At this
point, which will be directly under fuel strainer drain, drill a

1" dia. hole in skin as shown in Figures 2 and 4,

Mount bracket Part No, 1lu5-48055 to spar web using (%) four
AN 3-uA bolts, (4) four AN 365 nuts and (4) AN 360 washers. See
Figure No. 2.

Remove old bracket from strainer. Install Parker shut-off valve,
90° inverted male elbow and line assembly Part No, 1u5-438001-354
on strainer,

Mount strainer on bracket as shown in Figure Me. 2, and connect aft
end of 1lu5-4B800l-54 line to accumulator tank,

Reinstall cable guard and add two sheet metal screws as shown in
Figure ho. 2.

Locate strainer guard plate, Part llo, 145-3101%, as shown in Figure
No. 3, with dzus fastener clips attached to plate, rivet clips to
fioocr arnd skin, using (2) two rivets per clip.

-9 -
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10,

1l.

12.

PART B

Remove lower right hand fire wall baffle Fart No. lu43=-31001-50 from
airplane fuselage. Rivet asbestos insulation Part No. 1l43-31301-100
to the inside of baffle using (10) ten AD4-2R]l rivets and (10) ten
ANS60-ADY4 washers as shown in Figure No. 4.

Under cabin floor between Station 65 and 77, measure to the right of
airplane centerline 13-5/16", Mark a line parallel to the center line
at this peint. Locate Angle Part No, 143-31002-63 on line as shown

in Figure No, S, With a No. 30 drill, drill (12) twelve holes through
angle and floor and rivet in place with AN K=-2Rl1 rivets,

prill (4) four 1/4" holes through angle and floor as shown in Figure
No. 5.

Locate Baffle Part No, 1l43-31002-52 against Station 77 frame. Drill (8)
six holes througn frame and baffle and attach with sheet metal screws.
See Figure No. 6,

Insert rubber grommet AN 931-6-16 in Baffle Part No. 1u3-31002 and
install fuel line assembly Part No. 1lu5-48001-49, from strainer to
electric pump.

On Adel electric pump, outlet side, install 90° inverted male elbow
and on inlet side, install 45° inverted male elbow,

Install electric pump on underside of floor at location shown in Figure
Ho, 5, using (4) four machine screws AN 515-416R7, (2) two washers

AN 960-146L (shim under floor), and (4) four lock washers AN 93S-418.
Install 145-48001-63 cover over screws on top side, See Figure No. 5,

HOTE: Remove paint where pump contacts floor for good electrical bond,

Directly under electric pump drain, drill 7/16™ hole in skin, Install
rubber grommet., Attach drain line 145-31002-52 to pump, cut off excess
line, leaving l/u" extend through skin. Location shown in Figure No. 4,

tieasure 1" forward of pump line and drill 3/4" hole in skin for air vent.

Locate Louvre Part No, lu45-u48056 on outside of skin over vent hole and
drain line with open end aft as shown in Figure No. 4, Rivet in place
using (5) five ADU=-2R1 rivets.

Install fuel line assemblies Part No, 1u45-48001-47 (From electric pump
to fuel shut-off valve in cockpit,), and Part No. 1l45~-4800)-49 (From
fuel strainer to electric fuel pump,) See Figure lo, 1.

Drill a 3/8" drain hole in skin l/2" forward of frame Station 77 and
1/2" out-board of nose gear beam, as shown in Figure No. 4,
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1,

2,

PART C

On left side of control panel, 1-3/8" in-board of landing gear indicator
dimmer switch, drill 1/2" hole and install switch with wires attached.
See Detail A, Figure No, 7,

Disconrect wire from instrument light circuit breaker and attach with
wire on position light circuit breaker. See Detail P, Figure No., 7.

Connect fuel pump wire No, 127 from switch Part No, 8801K7 to 5 amp,
circuit breaker, formerly used for instrument lights, See Detail B,
Figure No, 7.

Install identification decal on instrument panel directly over fuel
pump switch,

Route No, 128 wire along with other instrument wires through fire wall
and over to the right.

Connect wire No. 129 with plug attached to Adel fuel pump, Route wire
over to and with nose gear indicator position switch wires, through
fire wall up to and connect to wire No. 128 with quick disconnect
provided. Slip vinylite tube over disconnect and tie on each end to
keep from shifting. For wiring diagram see Figure No, 7.

When installing electric fuel pump kit on any NAVION having a cabin
heater installed, Carter Fuel Pump Drain Line Assembly, Part No.
145-48001-51 (Part A, Item 8 of Special Instructions No., 29),
should be routed over to the left side of the firewall and down and
out of engine compartment air exit on that side.
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(4) REQ.

A5-35 FASTENERS

RIVET (2) CLIPS TO
“fonﬂurd of
sta. 93.43

UNDERSIDE OF FLOOR
A5 SHOWN

7
i
2%

.
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RIVET (2) CLIPS TO

USELAGE SKIN AS

3
SHOWN

_—— - -

PLATE 145-31018-3

STA. 93

:

:

..-\

INSIDE OF NOSE WHEEL WELL LOOKING AFT

FUEL STRALINER
INSIDE ~ REMIVE

BOWL TO (LEAN

VIEW

\

=

/

7/

,_;., i %\\\

T

g
7 \\\k
-~

/
i

FIGURE 3

INSTALLATION OF
STRAINER GUARD PLATE
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BAFFLE 143-31001-50
SEE OETAIL BELOW

NOSE GEAR BEANM

LOUVRE 145-48058
SEE DETAIL BELOW

STA,
893.43

§; HOLE

" .
DA HOLE TO DRAIN OFF POSSIBLE LEAKAGE, ETC.

STRAINER DRAIN

3/"‘VENT HOLE IN 5K|/N<

AD4- 2RI RIVETS

LINE FROM -_.-g-n
ELECTRIC PUMP 3. ©
140

” I

| 12%¢ To airplone ¢

ADD ASBESTOS {NSULATION
143-31001-100 TO RIGHT-

EXTEND LINE OUT HAND BAFFLE ONLY

PERPENDICULAR TO
FUSELAGE SKIN
AD4-2R] RIVETS
(10) REQ.
AN960 -A 4 WASHER
(10) REQ.

CROSS SECTION OF BAFFLE

i LOCATION OF DRAIN HOLES
AND
BAFFLE INSULATION

FIGURE 4
-8Q-




143-31002 -31 FLOOR (REF)}

PAGE § OF I}

COVER 145-48001-63

n’/..
“ZDRICL (4% HOLES

AD4 2Rl RIVETS
12 REQ.

VIEW LOOKING DOWN

—mg— OB GARE —

COVER
145- 48001 ~63

—

e -
A A S A A A o A P A A A o -
[

ANGLE
143-31002-63

AN515-416 R7
SCREWS {4} REQ.

AN935-4i6
LOCKWASHERS {4)REQ.

FUEL LINE 145-48001-47 ¥

TO EMERGENCY SHUT-OFF |
VALVE

VIEW LOOKING AFT
SECTION A-A

13%¢ TO AIRPLANE ¢

DRAIN LiINE
145-31002-52

AN 530-6R4

A i AP A A A A o A A

AN 960-416 L
WASHER {2 REQ.}

ADEL ELECTRIC
FUEL PUMP

INSTALLATION OF ELECTRIC FUEL PUMP

FIGURE 5
- Cf__
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NAYION HELD,

gl
AIRCRAFT CORPORATION

WESTERN DIVISION

AIRFORT STATION

SEGUIN, TEXAS +  TELEPHONE 1512 FR 94414 BOX 2647 -
iFormorly Guadalupe Cownty Aiwpertt

SPECIAL INSTRUCTIONS NO. 30

MARCH B, 1948

ADDITIONAL CABIN ATR EXIT VENTILATION INSTALLATION

Install Cabin Air Ventilation Kit, Ref. Drawing No. 145-89055, consisting
of the following: _

Luen,

HNO@Q@mNM» NN

Part lo. Descrintion Quap., Part No. Rescription
143-53003-48 Vent 2 FK 88xi-8-10 Screw
27/830-18 Nasher 2 AN530-8-10 Screw
A1778-82-3 Nut 2 145-10006-18 Tube .
ANZ30-4D3 Rivet 2 143-53001-2 Hose
A530-8-8 Screw 8 AN9G0D-8 Washer
ANOED-416 Washer 2 AN735-D32 Clamp
NAS-221-9 Screw 2 AN365-1032 Nut
145-1006-19 Louvre 1 145=1006=20 Louvre

Install Cabin Ventilation as followas:

1.
2,

3.

4y

5

Remove 143-53003-36 Heel Cover Rear Seat,

Measure out-board on each side of centerline of above cover, 12-13/16
inches and dowm 3/4" from top edge, At this point, down and ocut=board
cut a 2-3/8" x 1-5/8" hole, (long part parallel to top edge) to permit
143-53003-48 Vent to be inserted.

Attach 143-53003-48 Vents with AN530-8-10 Screws in out=boa.d holes and
FX 88 x A-8-10 Screws in the in-board holes,

Install 143-53001-2 Hese over 143-53003-48 Vents, wrap securely with
cerd provided and cement or shellac to further secure Hose,

Install erit adjusting covers, bend up small metal tab, which acts as
a stop to kesp cover from being pulled off,

Re=instell 143-53003-56 Cover under seat.

Remove 145-10006 Wing Fairings,

CAKLAND, CALIFORMNIA (415) LO 2-5521



SPECIAL INSTRULCTICNS K. 30 Page 2

10,

11.

12,
13.

Measure afi from leading edge of fairing 20 inches, draw a line at right
angle to ir-board edge of fairing.

For the left hand side place paper template with 20 inch line thereon
cven with 20 inch line marked on fairing and side marked fuselage even
#ith fuselage edge of fairing. Mark and cut out hole. Bend down lower
edge slightly to provide more clearance and allow tube to be placed at

the proper angle,

For right hand side turn paper template over and repeat method used for
lefl hand side,

Insert 145-1CC06-18 Tube in hole and rivet 145-1006-19 and =20 louvres
on to wing fairing with five (5) rivets, Rivet tube to louvre with
two (2) rivets, See Figure 1,

Re~install wing falrings,

Under the rear seat {accessible from baggage compartment) attach flex
hose to the tubes on fairing and secure with clamps.

FIGURE 1
RIGHT HAND VTEW

7]




TEMPLATE FOR HCLE CUT=-OUT IN FAIRING

THIS VIEY LEFT HAND

NOTE :

FOR THE RIGHT EKAND SIDE TURN
PAPER TEMPLATE QVER.

do0d Woud w02

Ty
[t

e

ONTHIYY 40 V&

N/

OF THIS PAPER TEMPLATE
EVEN WITH FAIRING EDGE ON FUSELAGE
SIDE,

>



AIRCUAFT CORPORATION
WESTERM DIVISION

NAYION FIELD, SEGUIM, TEXAS + TELEPHOMNE (512 FR 96414 BOX 2647 - AIRPORT STATION

'Formerly Guadalupe County Airport: CAEKLAMD CALIFORMNIA 1415 LO 2.552)

SPECIAL IKSTHICTICNS NC. 31

MARCH 15, 1948

BENDIX DOME SPFAKFR INSTALLATION

Install dome speaker kit {consisting of 145-71019 speaker and speaker
housing) in NAVION as follows:

6.

On center line of canopy, measure aft 6-1/16 inches and 4-7/8 inches
additional. 3ee sketch,

Drill two holes with #18 drill,
Remove dome light guard and open canopy headliner in ares under speaker,

Mount speaker with two NA3-220-16 screws, placing one NAS-43-3-40
spacer on each screw between canopy and speaker,

Route No., -238 and No. -237 wires down to aft end of canopy with the
existing dome light wire, See sketch,

Ground -238-232 wire tc frame with 8-32 screw. Route -237-231 wire
forward to receiver, using existing clips for dome light,

CAUTION: Leave sufficient loose wire to allow opening and closing canopy,

7.

Route ~237-23]1 wire forward with other existing wires to short No.
212 speaker receiver wire attached to radlo terminal block. With
quick disconnect attach to-237-231 wire and cover connection with
3-inch piece of XTE30 No. 4 IRV-O-LITE tubing and secure at both
ends with waxed cord,

Reinstall dome light guard.
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AIRCRAFT CORPORATION
WESTEAN DIVISION

NAVION FIELD, SEGUIN, TEXAS + TELEPHOME 1512) FR 9-6414 $0OX 2647 - AIRPORT STATION
1Formerly Guadalupe County Airpert) DAKLAND, CALIFORMIA (415 LO 2-5521
SPECIAL IMNSTRUCTIONS NO, 32 Page 1 of 3

MARCH 16, 1948

INSTALLATION BENDIX PMN-1A LOOP ANTENNA

FOR DIRECTION FINDING

Install Bendix Loop Kit, Ref, Drawing No. 145-89061 consisting of:

*##1/5-T1047 Cover Assembly ANS6ODL16 Washer 1 Req.
#145~71047-10 CGCover Assembly AN365-632 Nut ann
145=T71048 Spacer Block AN515-6R5 Scroew 3
145~T1049 Plate AN515-8R12 Screw 1"
PMN-1A Loop Assembly AN515-8R28 Screw T
PART A

145-89061-10 Assembly effective NAV-2 through 1050,

install as follows:

1.

3.

* %

Above windshield and 1/4 inch to the right of centerline, measure for-
ward 5-3/8 inches. Drill 5/16 inch hole.

NOTE: Use caution when drilling through to avoid dameging upholstery,

Measure 3/4 inch aft of 5/16 inch hole and 9/16 inch to the right of
centerline of windshield, mark and drill 5/16 inch antenna lead-in hole,

Place Spacer Block No, 145-71048 over holes and with streamline point-
ing directly aft, mark and drill out with size #18 drill, the two holes

on each end which are used to secure loop and block to the windshield
deme,

Used on NAV=2 through 1050 oily.

Used on NAV-1051 and subsequent,
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b

7.

8.

9.

10.

11,

12,

Remove lock assembly from loop shaft and place Spacer Block 145-71048
on shaft under 145-71049 Plate attached to loop,

Thread antenna lead through hole in spacer and through holes previously
drilled over windshield, attach loop, 145-71049 Plate and 145-71048
Spacer Block with two AN515-8 Screws.

Mount Azimuth plate on No., 145-71047-10 Cover Assembly.

Make necessary cutouts to fit cover snug to fabric,

Cut off excess shaft, (Leeve sufficient to secure knob properly.)
Install lock on shaft. Place spacer under lock, Install box cover
assembly over both shafts. Place AN365-8 Washer on drive shaft, Press
cover assembly firmly against fabric and install control and lock knobs,

On centerline of instrument cowl just formard of Compass fairing, drill
1/4 inch hole,

Run antenna lead down along side channel through hole and over to radio
lead box. Secure to channel by means of two c¢lips provided.

Solder the bare end of cable to terminal No. 1l of receiver, Ground
the shield of the cable to one of the existing screws in the receiver
case, Couple the cable from the receiver to cable from loop with quick
disconnect fitting provided, Slip vinylite tube over disconnect and
secure on each end by tying with cord to prevent shifting.

FPART B

145-89061 Assembly effective NAV-1051 and subsequent.

Install as follows:

1,

2,

3.

Above windshield and on the centerlins measure forward 5-3/8 inches,
Drill 5/16 inch hole,

Measure 3/, inch aft of 5/16 inch hole and 5/16 inch to the right of
centerline of windshield, mark and drill 5/16 inch antenns lead-in hole.

Flace Spacer Block No., 145-71048 over holes and with streamline point-
ing directly aft, mark and drill out with size #18 drill, the two holes
on each end which are used to secure loop and block to the windshield
donae,
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4o

5.

10,

11,

12,

NOTE: It will be necessary to enlarge to 1/4 inch, the mounting holes
on the underside of 145-31801-73 windshield former bow. This
i3 necessary so screwdriver can be inserted and screws tightened
directly ageinst skin.

Remove lock assembly from loop shaft and place Spacer Block 145-71048
on shaft under 145-71049 Plate attached to loop.

Thread antenna lead through hole in spacer and through holes previously
drilled over windshield, attach loop, 145-71049 Plate and 145-71048
Spacer Block with two AN515-8 Screws.

Mount Azimuth plate en No, 145=71047 Cover Assembly.
Make necessary cutouts to fit cover snug to fabric,
Cut off excess shaft. (Leave sufficient to secure knob properly.)

Install lock on shaft, Flace spacer under lock. Install box cover
assembly over both shafts, Place AN365-8 Washer on drive shaft, Press
cover assembly firmly againat fabric and install control and lock mobs.

On centerline of instrument cowl just forward of Compass fairing, drill
1/4 inch hole,

Run antenna lead down along side channel through hole and over to radio
leed box. Sccure to channel by means of two clips provided.

Solder the bare end of cable to terminal No, 1l of receiver, Ground
the shield of the cable to one of the exiating screws in the receiver
case, Couple the cable from the receiver to cable from loop with quick
disconnect fitting provided, Slip vinylite tube over disconnect and
secure on each end by tying with cord to prevent shifting.



AIRCRAFT CORPORATION
WESTERN DIVISION

HAYION FIELD, SEGUIN, TEXAS -+ TELEPHONE 1312) FR 9-6414 BGX 2647 - AIRPORT STATION
1Formerly Guadalupe Cownty Airpart} OAKLAMND, CALIFORMIA (415 L0 2-5521

SPECIAL TPSTRUCTICNS NO, 33

DECEMBER 22, 1947

GENERAL EI1ECTRIC DOME SPEAKER TNSTALLATION

Install dome speaker kit (consisting of 145-71018 speaker and speaker
housing) in FAVICN as follows:

1. On center line of canopy, measure aft 5-7/8 inches and 5-7/32 inches
additional. See sketch,

2. Drill two holes with #18 drill,
3. Remove dome light guard and open canopy headliner in area under speaker,:

L. Mount speaker with two NAS-220-16 screws, placing one NAS-43«3-40
spacer on each screw between canopy and speaker,

5. Route No. 12 and No., 14 wires down to aft end of canopy with the exist-
ing dome light wire. 3See sketch,

6, Ground -12 wire to frame with 8-32 screw, Route =14 wire forward to
receiver, using existing clips for dome light.

CAUTICN: Leave sufficient loose wire to allow onening and closing canopy.

7. Route =14 wire forward with other existing wires to short No, 212
speaker receiver wire attached to radio terminal block, With quick
disconnect attach to -14 ~vire and cover connection with 3-inch piece
of XTE30 Yo, 4 IRV-0-LITE tubing and secure at both ends with waxed
cord,

8. Reinstall dome light guard.
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AIRCIAIT CORPOAATION

NAYION FIELD, SEGUIN, TEXAS +« TELEPHOME (5111 FR 9-6414
(Fatmetly Guadalupe Cownty Airparti

SPECTAL INSTRUCTIONS NU. 34

DECEwmBEX 12, 1947

INSTALLATLON INSTRUCT 1ONS FOR
HAYED GOOUKICH ERAKL KE INFORCEmENTS

IN CASES WHERE THE HAYES GOODRICH BRAKES ARE LEAKING DUE TO RUPTURE
OF THE EXPANDER TUBE WITHIN THE BRAKE ASSEMBLY, THE [45-89024 kIT
(CON3ISTING OF 145-332|15) REINFORCEMENT PLATES AND [45-33214 VALVE
SECTION REINFORCEMENT PLATES) WMAY BE INSTALLED AS FOLLOWS AT TIME
EXPANDER TUBE REPLACEMENT 1S MADE

. JACK THE AlRPLANE IN THE MANNER PRESCRIBED, AND REMOVE THE
MAIN WHEELS,

2. REMOVE THE BRAKE ASSEMBLY FROM THE LANDING GEAR AND D) S-
ASSEMBLE THE BRAKE UNIT AND LINING AS PRESCRIBED ON PAGE 48,
FIGure 34, oF THE NAVION SERVICE MANUAL,

3. REMOVE THE EXPANDER TUBE FROM THE BRAKE ASSEMBLY BY SEPA=
RATING THE HALVES OF THE ASSEwMmBLY.

4. REMOVE THE NUTS, NUT CAP, AND WASHER FROM THE EXPANDER TUBE
VALVE, AND INSTALL §45+33214 FLANGED REINFORCEMENT PLATE OVER
THE VALVE, REPLACE THE PREVIOUSLY REWMOVED WASHER AND RETAIN-
ING NUT,

5. INSTALL THE EXPANDER TUEBE, AND REASSEMBLE THE BRAKE HALVES,
INSTALL THE NUT CAP AND RETAINING NUT ON THE VALVE.

6. INSTALL THE SEVEN !45-332|5 REINFORCEMENT PLATES WITH ENDS
OVER SPACERS |N 3UCH MANNER AS TO FORM A STEEL BAND AROUND
THE EXPANDER TUBE. JNSTALL BRAKE LINING AND RETAINING
SPRINGS,

7. INSTALL BRAKE ASSEMBLY ON LANDING GEAR STRUT, AND BLEED THE
BRAKE SYSTEMA IN THE MANNER PRESCRIBED ON PAGE S OF THE NAVION
SERVICE MANUAL,

B. MARK REWORKED BRAKE WITH BLACK STRIPE |/2 INCH WIDE ON OuT-~
SIDE HOUSING, TO AID IN IDENTIFICATION OF BRAKE ASSEMBLIES
HAVING REINFORCEMENTS INSTALLED.

o




PLACE EXISTING BRAKE LINING SPACER
CN EXPANDER TUBE.

INSTALL 145-33215 REINFORCEMENT
PLATE WITH ENDS OVER SPACERS.

@INSTALL BRAKE LINING.

(@) BRAKE LINING nemn&

4533408

FIG. |
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AINCRAFT CORPORATION
WESTEAM DIVISION

MAYION FIILD, SEGUIN, TEXAS + TELEPHONE (511) FR 9-§414 BOX 2647 - AIHPORT STATION
tformerly Guadstupe Cuwaty Airpart! DAKLAND, CALIFORNIA (4151 LO 2-5521

SPECIAL INSTRUCTIONS NO, 35

JUNE 21, 1948

VENTURI VACUUM GYRO INSTRUMENT PANEL INSTALLATION

Effectivity: NAVIONS that do not have vacuum pump drive pad available on
engine accessory case,

Install Veoturi Vacuum Gyro Instrument Panel Kit No. 145-89025-10 {consisting
of Kolleman 991-10-01 verticel speed indicator, U.S. Gage AW-1-7/8-216 suction
gage, Sperry 661961 attitude gyro, Sperry 649742 directional gyro, two (2)
AN5807-1 venturi tubes, AN6119-1 vacuum relief valve, piping and supports)

on NAVIONS as follows,

F a 1

1, Disconnect battery. Remove instrument panel reflector., Uncouple oil
temperature capillary tube from oil cooler, and install a 5/8-18 threaded
plug in cooler; remove all clips from capillary line; remove line and in-
dicator, Remove the six light sockets from instrument panel., Disconnect
all lines and wires from ipstruments., Remove the four {4) pins from the
instrument panel mounting brackets, and remove panel.

2, Remove the two (2) vibration isolators from the upper mounting flanges
of dash panel, and insert in upper mounting brackets of 14551055 insiru-
ment penel, with body of isolator beneath bracket. Leave isolators in
bottom flanges of dash panel,

3. Remove the instruments from old panel, Remove elbow from altimeter and
install in vertical speed indicator. Install 752 x 4 tee in sensitive
altimeter. Install 10-1146-75 union in suction, gage, and 234 x 4 con-
nector and 352 x 6 elbow in directional gyro.

4. Remove shipping plugs from air filter on attitude gyro. Remove air filter
cover from directional gyro (four screws). Mount sensitive altimeter,
tachometer, ammeter, clock, and oil pressure, fuel pressure, fuel level,
airspeed and bank-and-turn indicators in new panel with existing screws,
Mount suction gage, vertical speed indicator, and attitude gyro with four
(4) AN515-BER12 screws each, using 6939-632-375 nuts for vertical speed
indicator. Hount directional gyro with four (4) AN520-B10R16 screws.

....’...
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Connect 145-51801-3 line to directional gyro and to suction gage. Con-
nect 145-51801-13 line to tee in airspeed indicator and to 752 x 4 tee
in altimeter, Connect 145-51801-15 line to 752 x 4 teo in altimeter and
to vertical speed indicator.

See Figyre 1,

6.

Connect five {(5) 145-54044 panel light sockets and lamps, and two (2)
145-54047 wires to existing wiring.

See Figure 1,

7e

Insert two (2) AN931-4-7 grommets in the upper instrument panel mounting
flanges of the dash panel., Install 145-51055 instrument panel, using two
(2) AN393-27 pins, four (4) existing washers, and two (2) AN380-2-2 cotters
in upper mounts. Use one (1) new 275-5 isolator, existing pin, two (2)
AN960A10L washers, and AN380-2-2 cotter in lower center mount. Use two

(2) existing pins, four (4) existing washers, and AN380-2-2 cotters in the
other two lower mounts,

See Figure,

8.

9.

10.

11,

12,

13.

Place Part No. 145-89066-6 doubler with the 5/8" holes pointing formard,
on the outside of right hand forward fuselage, with the upper 5/8" hole
8" above level point and the forward 3/16" venturi attaching holes 2-9/16%
aft of firewall, mark and drill out holes,

Place doubler on the inside of skin and rivet into place with twelve (12)
2R1-AD4-5 rivets,

Attach venturi tubes with eight (8) AN526-1032-R10 screws, AN960-10
washers and AN365-1032 nuts,

Install 3400 x 4 clbow in upper venturi, install 3206 x 4 adapter in
752 x 8 tee and attach to 3400 x 4 elbow. Install 434 x 8 elbow in
lower venturi, connect venturl tubes together with Part No. 145-51801-
37 line assembly. Connect Part No, 145-51801-39 line assembly to tee
and attach to firemall two places with two (2) A42980-8 clamps, two (2)
AN530-BR8 screws and twvo (2) A1778-82-3 nuts,

Attach AN6119-1 vacuum relief valve with 400 x 8 elbow installed in in-

let port to =39 1line assembly, install 236 x 6 connector in opposite port
on relief valve.

Remove the top rear-most vacuum entrance plug from directional gyro and

install 3325 x 4 connector. Remove the 75682 hose énd fitting from gyro
and install plug previously removed. {This hose and fitting is replaced

_2-
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14,

15,

16,

17,

18,

19.

with 3325 x 4 connector and 145-58030 line assembly.] Disconnect 75683
hose from tee and install tee onto 3325 x 4 connector on back of gyro
instrument. Reinstall 75683 line on tee and connect Part No. 145-58030
l1ine to tee and vacuum relief,

Replace 145-51031-12 oil pressure line with 145-51801-9 line, and 145-
51031-10 fuel pressure line with 145-51801-11 line,

Reconnect pitot and static pressure lines to airspeed indlcator. Test
lines for leaks., ({Refer to NAVION Service Manual.) Reinstall oil temper-
ature indicator and capillary,

Replace the panel light rheostat with 145-54043 rhecstat. Plug the light
sockets with lamps into the eleven (11) holes in instrument panel,

Remove loose wires 85 and 86 from their stowed position at back of instru~-
ment panel., Connect wire 85 to bank-and-turn indicator terminal marked
"¢t and wire 86 to "-" terminal., Reconnect all wires to remounted in-
struments, Install a one-amp fuse in "BANK TURN" retalner and one in
spare retainer,

Recompensate compass, Fill out new compass correction card, and insert
in holder on reflector.

Loosen lock nut on top of relief valve, adjust valve by turning adjust-
ing screw (counter-clockewise to increasc suction, clock-wise to de-
crease} to indicate 3,75 inches on suction gage at an airspeed of 100
m.p.h. Gage should not exceed 4.75 inches at 190 m.p.h.
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AUGUST 23, 1948

ROMEC FUEL PUMP SYSTEM INSTALLATION

Install Romec Fuel Pump System Kit No, 145-89068 and -30 as follows:

These instructions are provided for the installation of the Romec Vane-type
Engine Driven Fuel Pump for all Ryan manufactured NAVIONS, 1111 through 1270,
and including all North American manufactured RAVIONS, having the Adel Electric
Fuel Pump Kit installed,

For airplanes having Gyro Instrument Panel with engine driven vacuum pump in-
stelled, see Note 2 at the end of these instructions. Read instructions com-
pletely before attempting installation,

e e 2.
l. Inside of nose wheel well, remove Part No, 145-31019-3 strainer guard,

2, Remove Parker fuel shut-off valve located just aft of streiner, replace
operating handle with Part Nos, 145-48069 and 145-48067 stop and yoke,
secure to valve with Part No, AN500410-6 cap screw, safety and reinstall
valve,

3. Place Part No, 145-48073 lower rudder cable fairlead onto the top aft end
of strainer bracket, flange side aft. Drill out the two (2) No, 10 holes
through bracket and attach with two (2) AN526-1032 screws and two (2)
AN365-1032 mits.

4. Directly above the centerline of valve Just forward of floor angle, drill a
1/2 inch hole in floor. Cut a 1-1/2" x 3/4" corner out of Part No. 145~
52402-9 floor cable guard for control shaft clearance. Place Part No, 145-
4807/ control shaft through 1/2 inch hole and secure to valve yoke with
two (2) AN380-2-4 cotter pins. Remove lower 3/16 inch bolt from in-board
seat track wood block attachment., Drill a No, 10 hole in opposite side
above 3/16 inch hole and install an AN545B8-4 wood screw, Place Part No,
145=48070 fuel selector support adapter over control shaft, attach with
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5e

NAS220-13 bnlt, ANGED washer and AN365-832 nut. Secure Part No, 145=48065
support assembly to floor over carpet and on the side of seat treck with
two {2) screws and two (2) bolts, Install handle and secure with 26NKMe
02 mt, making sure the "CN" and "OFF" position of velve corresponds with

mndlee

NOTE. It will be necessar; %o rework handle before installing, this
can be accomplished by cutting off former stop lug with a file
CU Baw,

Remove right hand cooling access gill cover, remove Part No, 145-48001-49
line, (strainer to Adel pump) and install 145-48001-87 tube assembly to

strainer,

See Figure 1.

60

90

10,

11,

12,

13,

Remcve Adel electric pump with relief and by-pass valve manifold. This
can be accomplished by removing the cover plate and the four atteching
screws in cockpit floor. Reinstall Part No, 20610 Adel electric pump
with manifold assembly and valves attached. Tighten and safety, similar
to method previously used,

Connect 75685 hose assembly to Adel pump manifold and attach to ~87 line
from strainer with 200 x 6 connector,

Remove Part No. 145-48001-47 fuel 1line (Adel pump to Deutsch valve). Re-
move Deutsch valve from firewall. Remove connector fittings from Deutsch
valve and install in Part No, 145-48232 fitting. Remove control from
instrument parel and insert hole plug in hole left by control in panel,
Install Part No, 145-48232 fitting in the former Deutsch valve location,
using same method of attachment,

Connect primer line and Part No, 145-48001-83 tube assembly from Adel pump
to Part No. 145-48232 fitting.

Drill a 1/2" hele in firewall at lower right hand corner in curved exit
area, 1-1/," below cockpit floor and é" out-board of nose wheel spar.
Install AN837-.iD elbow, AN960-B816 washer and AN924=4D mut.

Attach Part No, 145-48401-70 tube assembly to 40448 relief valve mounted on
underside of pump manifold. Connect opposite end of =70 tube assembly to
ANB37-4D eltow installed in firewall.

Remove Pari No. 14548061 line from Carter pump. Connect opposite end to
fitting Part No, 145~/8232, replacing Deutsch valve.

Remove Carter fuel pump and inatall Part No, 145-48057 cover plate, using
existing gasket and adding sufficient weshers under nuts to tighten pad
properly,
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See Figure 4.

14.

15,

16,

17,

18,

19,

200

2],

Remove adapter pad on which hydraulic pump is mounted, leave gasket on
case, (If gear becomes separated from adapter pad on removal, use extreme
care not to damage seal during reassembly of gear and adapter pad.)

Remove the two (2) cover plates from aft end of engine accegsory gear case,
leave gaskets on case. Insert 40662 idler gear through large opening in
case, position under small opening in mesh with main drive gear, and secure
by installing 35999 shaft in small opening. Use tke two (2? screws removed
with the small cover plate to secure shaft to case, and safety with lock

wire,

Check oil passage Just inside case at hydraulic pump location to see that
it is open. Remove square plug, if one is present, and install 202, plug.
(Romee fuel pump receives oll supply from this passage.)

Reinstall hydraulic pump and adapter pad from where it was removed, using
existing gasket, muts and washers,

NOTE: Be sure gesket is located properly over small oil port, or it
will seal opening and close off oil supply line,

Install one (1) 3350 x 4 street ell and one {1) 352 x 6 elbow in Romeec
fuel pump port marked "in", Install 350 x 6 elbow and 250 x 4 elbow in
Part No. 145-53307-10 special fitting stamped "S", and install in opposite
port. Install 200 x 4 connector and Part No. 145-48001-78 tube assembly
into drain port at bottom of pump. ’

Remove the four (4) studs on accessory pad on which Romec fuel pump will
be mounted. Install the 530479-03 longer studs.

Install 24907 plug in shaft of 40724 gear., Insert 25102 oil seal in 40722
adapter and place adapter on 40724 gear. (Use extreme care not to damage
seal during assembly of gear and adapter. Open side of seal should face
gear,) Place 352061 gasket on adapter and insert adapter intoc crank cage.
Place AN4O45-1 gasket on adapter and place Part No. 530371 insulator plate
on adapter, Place another ANL045-1 gasket on insulator plate and install
Romee fuel pump, using existing nuts and washers.

Re-route Part No. 145-48062 existing line from carburetor to the right hand
side of engine and comnect to 145-53307-10 "S" fitting. Attach Part No.
1/5=44017 1ine with 300 x 4 union and 145-48001=7. line assembly onto =10
"S" fitting and =74 end to AN837-4D elbow installed in firewall, securing
with one (1) AN742-DEC clamp on nose gear firewall support channel., Attach
Part No. 145-48061 line from 145-48232 fitting on firewall to 352 x 6 elbow
on inlet port of Romee fuel pump, Install 145-48001=80 tube with hose
connection and A3122-10-59 clamps onto -78 drain line and secure in two (2)
places with AN742D6C clamps,
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1.

2,

3.

Upon completion of installation, each fuel pump should be checked
individually, and with both operating. Adjust fuel pressure of
4del electric pump first, this is accomplished by loosening jam
nut on 20448 Adel pressure relief valve, screwing "in" to increase
and "out® to decrease. Desired pressure for Adel pump only 1is
14-1/2 pounds. Adjust pressure of the Romec pump by screwing ad-
Justment screw on back of Romec pump ™in" to incresse and "out"
to decrease, desired pressure for Romec pump only with the engine
turning up to 1500 r.p.m, is 12-1/2 pounds, with both pumps oper-
ating this will be about 13-1/2 pounds pressure which is normal,

It is essential to eliminate all air leaks of the entire fuel
system, in order to achieve proper operation of the Romee fuel

pump,

On airplanes having Gyro instrument panel with engine driven
vacuum pump installed, it will be necessary to move hydraulie
pump from its present location to the location of the vacuum
pump. Remove the vacuum pump, and install venturi tubes as
provided in supplement instructions; also, the installation of
the idler gear, shaft, adapter and adapter gear of these ine
structions will not apply as they had previously been install-
ed with the vacuum pump kit.

Insert revised pages in Operation Mamal.,
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DECEMBER 1, 1949
ROMEC FUEL PUMP SISTEM INSTALIATION

These instructions are provided for the installation of the Romec Vane-type
Engine Driven Fuel Pump, and Fuel Filter Screen for all Ryan manufactured
Navions, serial number 1111 through 1270, and including all Korth American
manufactured Kavions, having the Adel Electric Fuel Pump Kit inatalled.

For airplanes having Gyro Instrument Panel with engine driven vacuum pump in=-
stalled, see Note 3 at the end of these lnstructions,

Install Romec Fuel Pump System Kit No. 145-89068 with Fuel Filter Screen,
part No. 145-48080, as follows: '

EXTREME CARE must be exercised to prevent any foreign material from
entering fuel system when making this installation.

See Figure 2 for paragraphs 1 through 5.
1. Drain airplane fuel system.
2, Inside of nose wheel well, remove 145-31019-3 strainer guard.

3, Remove Parker fuel shut-off valve located just aft of strainer, re-
place operating handle with 145-48069 and 145-48067 stop and yoke,
gecure to valve with AN500410-6 cap screw, safety and reinstall
valve in original position.

L. Place 145-48073 lower rudder cable fairlead onto top aft end of
strainer bracket, flange side aft, Drill out two (2) No. 10 holes
through bracket and attach with two (2) AN526-1032 screws and two
(2) AN365-1032 nuts.

5. Directly above the centerline of valve just forward of floor angle,
drill a 1/2 inch hole in floor. Cut a 1-1/2 inch x 3/4 inch corner
out of 145-52402-9 floor cable guard for control shaft clearance.
Place 145-4807, control shaft through 1/2 inch hole and secure to

._l..-
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6.

valve yoke with two (2) AN380-2-4 cotter pins. Remove lower 3/16
inch bolt from in-board seat track wood block attachment., Drill a
No. 10 hole in opposite side above 3/16 inch hole and install an
AN545B8-4 wood screw. Place 145-48070 fuel selector support adapt-
er over control shaft, attach with NAS220-13 bolt, AN960 washer and
AN365-832 nut. Secure 145-48065 support assembly to floor over car-
pet and on side of seat track with two (2) screws and two (2) bolts.
Install handle which was removed in paragraph No, 3 (see Note below)
and secure with 26NKM-02 nut, making sure the "ON" and "OFF" posi-
tion of valve corresponds with handle,

NOTE

It will be necessary to rework handle before inatalling,
this can be accomplished by cutting off former stop lug
with file or saw,

Remove right hand cooling access gill cover, remove 145=48001=49
line, (strainer to Adel pump) and install 145-48001-87 tube assembly

to strainer.

See Figure 1 for paragraphs 7 through 11.

7.

9.

10.

11.

Remove manifold from Adel pump, This can be accomplished by re-
moving two (2} cap bolts on the forward end of pump. Install new
145-48228 manifold assembly onto pump using new AN6227-B7 seals
end original cap bolts, Tighten and safety.

Connect 75685 hose assembly to Adel pump manifold and sttach to
-87 line from strainer with 200 x & connector.

Instell 200 x 6 connector, 145-48001-81 line assembly, 525FF1/4D
valve and AN917-2D tee fitting in 145-48228 manifold assembly, as
shown in Figure 1, Detail "A",

Remove 145-48001-47 fuel line (Adel pump to Deutsch valve). Re-
move Deutsch valve from firemall., Remove connector fittings from
Deutsch valve and install in new 145-48232 fitting. Remove control
from instrument panel and insert hole plug in hele left in psnel.
Install 145-48232 fitting in the former Deutsch valve location, us-
ing similar method of attachment.

Connect primer line and 145-48001=-83 tube assembly from Adel pamp
to 145-48232 fitting.

See Figure 3 for paragraphs 12 through 17.

12,

Locate and drill a 15/16 inch diameter hole in firewall 5-1/2 inches
up from bottom, measuring adjacent to nose wheel torque box and 3-1/2
inches outboard from box side,

-2-
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13, Install AN915-2 45 degree elbow in 1/4 inch hole in bottom of 145-
48228 Adel pump manifold assembly,

14. Install pressure relief valve with flow arrow pointing aft into
ANG15-2 elbow.

15, Install filter assembly, part No, 145-48080, to firewall with aft
port peinting down using an AN960~1616L washer and AN924-10D nut.
Install an ANB23-4 45 degree elbow in both ports of filter. (See

Figure 3.)
16, Connect =114 tube assembly to AN823-4 fitting on fllter screen.

17. Remove 145-48061 line from Carter pump. Connect opposite end to
145-48232 fitting, that replaced Deutsch valve,

18. Remove Carter fuel pump and install 145-48057 cover plate, using
existing gasket, adding sufficient washers under nuts to properly

tighten pad.
See Fipure / for paragraphs 20 through 28,

19, Remove adapter pad on which hydranlic pump is mounted to engine,
leaving gasket on case, (If gear becomes separated from adapter
pad on removal, use extreme care not to damage gseal during re-
assembly of gear and adapter pad.)

20. Remove two (2) cover plates from aft end of engine accessory gear
case, leaving gasket on case, Insert 352014 jdler gear through
large opening in case, position under small opening in mesh with
main drive gear, and secure by installing 35999 shaft and 520004
gasket in small opening. Use two {2) screws removed with small
cover plate to secure shaft to case, and safety with lock wire.

21, Remove square plug from oll passage gulley on right side of engine
sccessory case and install 2024 plug in its place. (Romec fuel pump
receives oil supply from this passage.) See View BB of Figure be

22. Reinstall hydraulic pump and adapter pad on original pad, uaing ex-
jisting gasket, nuts and washers.

NOTE

Be sure gasket is located properly over small oil port,
or it will seal opening and close off oil supply line,

23. 1Install two (2) 3350 x 4 elbows in Romec fuel pump port marked "in®.

Tnstall 352 x 6 elbow and AN915-1 street elbow in 145-53307-10 special
fitting stamped "S", and install in cutlet port. Install 200 x 4

..H"3._.
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21‘,-

25,

26.

270

connector and 145-48001-78 tube assembly in drain heole at bottom
of pump.

Remove four {(4) studs from accessory pad on which Romec fuel pump
will be mounted and install 530479-03 longer studs.

Install 24907 plug in shaft of 352018 gear. Insert 25102 oil seal
in 530443 adapter and place adapter on 352018 gear. (Use extreme

care not to damage seal during assembly of gear and adapter. (Open
side of seal should face gear.) Place 352061 gasket on adapter and

. insert adapter into crank case. Place AN,LO45-1 gasket on adapter

and place 530371 plate on adapter. Place another AN4OL5-1 gasket
on spacer plate and install Romec fuel pump, using existing nuts
and washers.

Route 155-48062 existing line from carburetor along right side of
engine and connect to 350 x 6 elbow in 145-53307-10 "S" fitting in
Romec pump. Attach 145-44017 line with 300 x 4 union and 145-48001-74
line assembly to =10 "3" fitting and -74 end to AN823-) elbow in-
stalled forward of firewall in end of 14,5-48030 filter assembly,
secure line with one (1) AN742-D6C clamp on nose gear firewall
support channel. Attach 145-48061 line from fitting on firewall to
3350 x 4 elbow at inlet- port of Romec fuel pump. Install 145-48001-
80 tube with hose connection and A3122-10-59 clamps on -78 drain
line in bottom of Romec pump and secure line in two (2} places with
ANT7L2D6C clamps.

Flush system thoroughly then connect =114 line to pressure relief
valve, as shown in Figure No. 3.

IMPORTANT NOTES

1, Upon completion of this installation, adjust system fuel
pressure by adjusting the 20LL8A pressure relief valve
to relieve at 13-1/2 psi. This adjustwent is accomplish-
ed as follows:

(a). Place carburetor mixture control in "idle cut-off"
position and turn Adel electric fuel pump “on'.
Observe fuel pressure as indicated by fuel pressure
gauge .

(b). If observed fuel pressure is too high, turn Adel
pump "off" and loosen =11 line B nut at pressure
relief valve inlet; also loosen jam nut on aft end
of valve body and turn body of valve to the left
so that inner part of valve turns out of outer
bedy. This adjustment is fairly sensitive with

-~ 4,..
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3.

be
5.

one half turn of the valve body changing fuel
pressure approximately one pound.

(¢). If observed fuel pressure 1s too low, turn valve
bedy to the right which screws imner part of valve
further into body, which will increase fuel preassure.

(d). Tighten 204484 valve jam nut and ~114 line B nut,
loosened to facilitate adjustment, after each adjust-
ment to prevent fuel leakage during test periods,
Recheck the line B nut and valve jam mut for proper
tightness after final adjustment. Fuel pressurs
should be the same regardless of whether one or both
pumps ere running,

The elimination of all suction air leaks is essential if the fuel
system is to work satisfactorily. Fluctuating fuel pressure or a
sudden lowering of fuel pressure may be caused by air leaks or
presence of foreign material in the system.

On sirplanes having Gyro instrument panel with engine driven vacuum
pump installed, it will be necessary to move hydraulic pump from iis
present location to the location of the vacuum pump. Remove the
vacuun punp, and install venturi tubes as provided in supplemental
instructions; also, the installation of the idler gear, shaft, adapter
and adapter gear of these instructions will not apply as they have
been previously installed with the vacuum pump kit,

Insert revised pages in CAA Approved Operations and Limitations Manual,

Form MACA337" for Repairs and Alteration must be completed for this
change,
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ATBCAAFT COAPORATION
WESTFRN DIVISION

HAVION FIELD, SEGUIMN, TEXAS + TELEPHONE 1512) FR 9.5414 BOX 2647 AIRPORT STATION
iEarmerly Guadatlupe County Airpactl OAKLAMD, CALIFOPMNIA (4151 LO 2.5571
SPECIAL INSTRUCTICNS NO, 37 - REVISION A Page 1 of 8

REVISED NOVEMBER 15, 1949

ROMEC AND ADEI, FUEL PUMP KJT

These instructions describe the instellation of a Navion fuel system utilizing
a Romez, vane type. engine driven fuel pump, and Adel, electrically driven,
emergency fuel booster pump for Navions, factory serial No, NAV4=2 thru 1110
that do not already have an Adel emergency fuel pump installed,

NOTE

READ THESE INSTRUCTIONS THROUGH CAREFULLY BEFORE STARTING INSTALLATION

Install Romec-Adel Fuel Pump Kit, Dwg. No. 145-89068=10~20=40~50 according to
the following instructions and as illustrated in Figures 1 through 9, These
instructions are divided into four (4) partas., Part A covers relocation of the
E2250B Fuel strainer and installation of the new 145=48076 Whittaker Fuel Shut=-
Off Valve Assembly. Part B describes installation of the 20113 Adel Electrie
Fuel Pump, Part G :overs installation of the Romec Engine Driven Fuel Pump,
Pary D deseribes modifications necessary to the airplane electrical system,

PART A
1. Drain airplane fuel system,

2, Dilsconnact all fuel lines on engine compartment side of firewall and re-
move existing fuel strainer assembly,

3. Remove Deutsch D-51 fuel shute-off valve from firewall and remove primer
line and fuel supply line connector fittings from vaive and reinstall
connectors in new bulkhead fitting, part No. 145-48232. Install one of
the 200 x 6 connectors furnished with kit in end of bulkhead fitting
which extends through firewall, Remove Deutsch D-51 valve control from
instrument panel and insert hole plug in hole left in panel as a result
of control removal, Install new bulkhead fitting, part No, 145-48232, in
firewall opening formerly occupied by Deutsch valve and connect engine
primer line to fitting.

4o Remove baffle, right hand, part No. 143-31001-202 and disconnect fuel
lines running from accumulator tank outlet to fuel shut~off valve re-
moved in step 3 above.
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9.

10.

11,

12,

13,

14,

Remove curtain and anap fasteners in rear section of nose wheel wall,

Remove cable guard, part No. 145-52203-9 and trim same to clear new
stralner bracket as shown in Figure 2, alao remove two anchor nuts
formerly used to secure rear end of cable guard,

Reroute existing hydraulic line on right wall of wheel well so it
will be above and clear of strainer installation described below,

To locate new 145-48055 stralner bracket assembly, measure down 3-7/8
inches from underside of cabin floor on aft end of nose wheel well
right wall and draw a siraight line parallel with floor. Place top
edge of bracket on line and aft side even with aft odge of nose wheel
well wall. (See Figure 2.) Drill out to 3/16 inch the two existing
rivets that match holes on aft edge of strainer bracket, and add angle,
part No, 143-31007-38 after strainer bracket has been located so that
the two mounting bolts through forward edge of bracket will go thru
angle flange, Make temporary installation of strainer bracket with
four (4) 3/16 inch diemeter bolts as shown in Pigure 2,

To locate new fuel line hole in right wall of nose wheel wall, remove
0ld bracket from strainer and install ANS22-6D elbow in strainer out-
let. Place strainer in position on new bracket and mark center of

1 inch fuel line hole to be drilled in nose whesl well wall. Remove
strainer and bracket to facilitate drilling the 1 inch hole as shown
in Figure 2,

On underside of fuselage (right hand side) measure 4=1/4" out-board
from airplane centerline and 3" forward of station 93.43. At thia
point, which is directly under fuel strainer drain, drill a 1" dia-
meter hole in skin as shown in Figure 8,

Mount bracket, part No. 145-48055, to nose wheel well wall, using four
(4) AN3-4A bolts, four (4) AN365 nuts and four {4) AN960 washers. See
Figure 2.

Install Whittaker fuel shut-off valve assembly, part No. 145-48076 in
fuel strainer, part No. K2250B and install 200 x 6 inverted male con-
nector in inlet port of valve.

Connect aft end of tube assembly, part No. 145-48001-5/ to accunmulator
tank outlet, then mount fusl strainer assembly on new bracket and con-
nect forward end of 145-48001-5/ tube assembly to Whittaker fuel shut-
off valve inlet,

To install Whittaker fuel shut-off valve control and mounting, directl
above the centerline of valve, just forward of floor angle, drill a 1/2"
hole in floor. Cut a 1-1/2" x 3/4" cormer out of floor cable guard,
part No. 145-52402-9 for control shaft clearance. Place control shaft,

-2 -
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15,

16,

20

30

4o

56

part No. 145-48074, through 1/2" hole and secure to valve yoke with
two (2) AN380-2-4 cotter pinas. Remove lower 3/16" bolt from in-board
seat track wood block attachment, Drill a No, 10 hole in opposite
side above 3/16" hole and install AN545-B8-4 wood screw. Place fuel
selector adapter, part No. 145-48070, over control shaft, attach with
NAS220-13 bolt, ANG60 washer and AN365-832 nut, Secure support assem-
bly, part No, 145-48065, to floor over carpet and on the side of seat
track with two (2) screws and two (2) bolts. Install handle, part No.
145~48072, and secure with 26NKM-02 nut. (See Figure 2,.)

Reinstall cable guard, part No, 145=52203=9, and add two sheet metal
screws as shown in Figure 2,

Locate strainer guard plate, part No. 145-31019-3, in rear of nose
wheel well, 2-1/4 inches forward of station 93.43 as shown in Figure 3.
With Dzus fastner clips attached to plate, rivet clips to floor and
skin, using two (2) rivets per clip.

PART B

Rivet asbestos insulation; part No. 143-31001-100, to inside of baffle,
part No. 143=31001-50, previously removed, using ten (10) AD4=2Rl rivets
and ten (10) AN960-AD. washers as shown in Figure 8,

On underside of cabin floor, between station 65 and 77, measure to the
right of airplane centerline 13-5/16 inches and mark a line parallel to
the centerline at this point. Locate angle, part No. 143=31002-63, on
line as shown in Flgure 5. With a No., 30 drill, drill out the twelve (12)
holes through angle and floor and rivet angle in place with AN4=2Rl rivets.

Drill out to 1/4 inch through the cabin floor the two (2) piloet holes
indicated in the 145-31002-63 angle as shown in Figure 5. Also locate
and drill two additionsl 1/4 inch Adel pump mounting bolt holes parallel
with the two 1/4 inch holes through 145-31002-63 angle. (See Figure 5
for hole layout.)

Locate baffle;, part No, 143-31002-62, against station 77 frame. Drill
six (6) holes through frame and baffle and attach with sheet metal screws.
(Ses Figure 6,)

Insert rubber grommet, part No, AN931-6-16, in baffle, part No, 143=31002-
62, and install fuel line assembly comprised of 75685 hose assembly and
tube, part No. 145-48001-87, through baffle to fuel strainer outlet port.

Install Adel electric fuel pump, part No. 20113, with manifold and valve
assembly attached. (See detall on Figure 1,) Secure pump to underside
of cabin floor with four (4) AN515-416R7 machine screws, two (2) ANG60-
416L washers for shims under floor and four (4) AN935-416 lock weshers.
Install cover, part No. 145-48001-63, over acrew heads on top surface of
cabin floor. (See Figure 5.)

-._3._
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T

9.

10,

11,

12.

13,

15.

1.

NOTE

Remove paint where pump body contacts floor for goed
electrical bond,

Directly under electric pump drain, drill 7/16" hole in skin, Install
rubber grommet. Attach drein line 145-48001-52 to pump, cut off excess
line, so as to leave 1/4" extending through skin. Location shown in

Figure 8,

Measure 1" forward of pump drain line and drill 3/4" hole in skin for
air vent,

Locate louvre, part No. 145-48058, on outaide of skin over vent hole
and drain line with open end aft as shown in Figure 8, Rivet louvre
in place uasing five (5) AD4=2Rl rivets.

Inatall fuel line asaembly, part No. 145-48001-83, to AN917-2D tee on
Adel fuel pump manifold and to firewall fitting, part No. 145-48232,
Connect 75685 hose assembly, on line from fuel strainer, to Adel fuel
punp manifold, inlet port. {(See detall on Figure 1.)

Install filter assembly, part No. 145=-48080, on firewall by drilling a
15/16® diameter hole in firemall 5-1/2 inches up from bottom of fuselage
and 3=1/2 inches out-board from right nose wheel well wall in Adel pump
compartment, Make all measurements adjacent to outer zide of nose wheel
well wall,

Install filter assembly, part No. 145-48080, to firewall with aft port
pointing down using an AN960-1616L washer and AN924~10D nut. Install
an AN823~4 45 degree elbow in both ports of filter. (See Figuras 9.)

Install AN915-2 elbow in bottom port of Adel pump manifold and con-
nect relief valve, part No. 204484 to elbow with arrow on valve body
pointing aft or toward Adel pump,

Connect tube assembly, part No. 154=48001~-1l14, between aft port of filter
assembly and pressure relief valve as shown in Figure 9,

Drill a 3/8 inch diameter drain hole in fuselage skin 1/2 inech forward
of frame at station 77 and 1/2 inch outboard of nose wheel well wall
as shown in Figure 8,

PART C

Remove tee fitting from carburetor and replace with existing fitting,
part No. 145=53307, removed from left hand Carter fuel pump.
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NOTE

Aircraft with cabin heater installation should have
heater fiiel 1ine transferred with special fitting
from left hand fuel pump to carburetor.

2, Reconnect to carburetor the existing 75695 hose assembly, formerly
used between right hand Carter fuel pump and carburetor.

3, Remove left and right hand engine fuel pumps and hose asaemblies,
Cover engine fuel pump mounting pads with plate; part No. 145-48057,
using existing gaskets,

NOTE

It will be necessary to use several AN960-416 washers
on studs in order to properly tighten plate to pad.

Lo Install AN931-4=16 grommet in hole left by left hand pump outlet hose
assenbly in engine mount frame,

See Figures 1 and 4 for clarification of followlng gteps.

5. Remove adapter pad on which hydraulic pump is mounted to engine, leav-
ing gasket on case. (If gear becomes separated from adapter pad on re-
moval, use extreme care not to damage seal during re-assembly of gear
and adapter pad.)

6, Remove the two (2} cover plates from aft end of engine accessory gear
case, leave gaskets on case. Insert 352014 idler gear through large
opening in case. position under small opening in mesh with main drive
gear, and secure by installing 35999 shaft and 520004 gasket in small
opening, Use the two (2) screws removed with the small cover plate to
secure shaft to case, and safety with lock wire.

7. Remove square head plug from oil passage galley on right side of ‘engine
accessory case and install plug, part No. 2024, in its place. {(See view
BB of Figure 4.)

8. HReinstall hydraulic pump and adapter pad from where it was removed,
using existing gasket, nuts and washers.

NOTE

Be sure gasket is located properly over small oll port
or it will seal opening, and close off oil supply line,
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9., 1Install two (2) elbowa, part No, 3350 x 4 in Romec fuel pump port marked
min®. Install one elbow, part No. 352 x 6, and one street elbow, part
No. ANO15-1, in special fitting, part No, 145-53307-10 stamped ngn, and
install this assembly in "outlet" port of Romec fuel pump. Install con-
nector, part No. 200 x 4, and tube assembly, part No. 145-48001-78, into
drain port at bottom of Romec pump.

10, Remove the four studs on accessory pad on which Romec fuel pump will be
mounted, install the 530479-03 longer studs.

11. Install 24907 plug in shaft of 352018 gear. Insert 25102 oll seal in
530443 adapter, and place adapter on 352018 gear. (Use extreme care
not to damage seal during assembly of gear and adapter. Open side of
seal should face gear.) Flace 352061 gasket on adapter and insert adapt-
er into crank case. Place ANLO45-1 gasket on adapter and place part No.
530371 insulator plate on adapter. FPlace another AN4045-1 gasket on in-
sulator plate and install Romec fuel pump, using existing nuts and washers,
(See Figure 4.)

12, Reroute existing line, part No. 145=48062, from carburetor along right
side of engine and comnect to 350 x 6 elbow in special fitting, part No,

145-53307-10 "S", on Romec pump.

13, Connect hose assembly, part No, 14544017, to line assembly, part No.
145-48001-74, with a 300 x 4 union and install this line assembly to
the ANO15-1 elbow in special fitting on Romec pump and to the ANB23-4
elbow in forward end of filter assembly, part No. 145-48080, on fire-
wall. Secure line with one (1) AN742-D6C clamp to nose gear firewall
support channel,

14. Attach line, part No. 145-48061, to 200 x 6 connector in bulkhead fitt-
ing on firewall, part No. 145-48232, and to 3350 x 4 street elbow in
"inlet" port of Romec pump.

15. Install tube assembly, part No. 145-48001-80, onto Romec pump drain
tube assembly, part No, 145-48001-78, with hose connection and two
A3122-10-59 hose clamps. Secure line in two places with ANT742D6C
clamps and route line so that outlet end terminates at aft edge of
left side engine cooling air exit duct,

PART D
See Fi o 0
1, On left side of control panel, 1-3/8" in-board of landing gear indica-
tor dimmer switch, drill a 1/2" hole and install switch, part No, 8396K7,
with wires attached,

2. Disconnect wire from instrument light circuilt breaker and attach it to
position light circuit breaker.

—- Co-—
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3, Connect fuel pump wire No. 127 from switch, part No. 8396K7 to 5 amp.
circuit breaker; formerly used for instrument lights.

4o Install ldentification decal on instrument panel directly over fuel
pump switeh,

5« Route No. 128 wire along with other wiring harness wires through fire-
well and over to the right.

6. Connect wire No. 129 with plug attached to Adel fuel pump. Route
wire over to nose gear indicator position switch wires, through fire-
wall, up to and connect to wire No., 128 with quick disconnect pro-
vided, Slip vinylite tube over disconnect and tle on each end to
keep from shifting. For wiring diagram, see Figure 7.

7. Apply eppropriate decals, furnished with kit, to air deflector, cir-
cuit breaker panel and instrument panel.

TANT NO

1. Extreme care must be exercised to keep all lines and
fittings free from dirt and chips during the instal-
lation of this kit, as foreign material 1n circulation
13 the one thing most apt to cause malfunction of any
modern aircraft fuel system.

2. Upon completion of the installation, adjust system fuel
pressure by adjusting the 20448A pressure relief valve
to relieve at 13-1/2 psi, This adjustment is accomplish-
ed as follows:

(a}. Place carburetor mixture contrel in "idle cut-off"
position and turn "on"™ Adel electric fuel pump.
Observe fuel pressure as indicated on fuel pressure
gauge,

(b), If observed fuel pressure is too high, turn Adel
pump off and loosen line B nut at pressure rellef

valve inlet; also loosen Jjam nut on aft end of
valve body and turn body of valve to the left or
so that inner part of wvalve turn out of outer
body. This adjustment is fairly sensitive with
one half turn of the valve bedy changing the pres-
sure approximately one pound.

{c), If observed fuel pressure is too low, turn valve
body to the right so as to screw lnner part of
valve further into body, which will increase fuel
pressure.




SPECYAL INSTRUCTIONS NO, 37 - REVISION A Page 8 of 8

39

be

(d). Tighten valve jam nut and line B mt, loosened to
facilitate adjustment, after each adjustment to
prevent fuel leakage during test periods. Recheck
the line B nut and valve jam mut for proper tightness
after final adjustment. Fuel pressure should be the
same regardless of whether or not one or both pumps
are running.

The elimination of all suction air leaks is easential if the system
i3 to work satisfactorily., Fluctuating fuel pressure or a sudden
lowering of fuel pressure may be caused by air leaks or the presence
of foreign material in the system.

On sirplanes having Gyrc instrument panel with engine driven wvacuum
punp installed, it will be necessary to move hydraullc pump from its
present location to the location of the vacuum pump, Remove the
vacuum pump, and install venturi tubes as provided in supplementel
instructions; also, the installation of the idler gear, shaft, adapter
and adapter gear of these instructions will not apply as they had
previously been installed with the vacuum pump kit.

Insert revised pages in Operation Manual.

Form"ACA337" for Repairs and Alteration must be completed for this
change.
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|BEMING ENGINE BAFFLE)

SPECIAL FITTING

145 -53307-10
e
145-48062
vewB B

ROMEC FUEL PUMP INSTALLATION
FIGURE 4
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143-31002 -31 FLOOR {REF.) /COVER 145-48001-63

Igﬂ
B i_omfu_‘m/;' HOLES

AD4 ZR| RIVETS
12 REQ.

STA. 685 L AIRPLANE
£ VIEW LOOKING DOWN

COVER .
45- 48001 -63 ' 13%6 7O AIRPLANE ¢ A

AN 530-6R4
SCREW (4) REQ,

[ —
— - — T o,
- T

o — -—

A A A S o A A A

ANGLE AN 960-416 L
143-31002~63 WASHER (2 REQ.)

ANSI5-4I6R7

S(REWS (4) REQ. ADEL ELECTRIC

ANZ35-416 FUEL PUMP

LOCKWASHERS (4)REQ. /4 20113

145-48001-8I
TUBE ASSEMBLY

200 X 6 CONNEGTOR

DRAIN LINE
145-48001-52

et — O -T-BOARE —

VIEW LOOKING AFT
SECTION A-A

INGTALLATION OF ELECTRIC FUEL PUMP
FIGURE 5
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LOUVRE 145-480585 -
SEE DETAIL BELOW

STA.

LINE FROM _—.-G—Q
ELECTRIC PUMP r

¥

AR

EXTEND LINE OUT
PERPENDICULAR TO
FUSELAGE SKIN

STRAINER DRAIN

BAFFLE 143-31001-50
SEE DETAIL BELOW

% HOLE

" DIA HO '
' 3 TO DRAIN OFF POSSIBLE LEAKAGE, ETC

3/‘VENT HOLE IN SKl/N<

~ 12'46 To airplane ¢

AD4- 2RI RIVETS N_

(5} REQ.

HAND BAFFLE ONLY

AD4-2R|I RIVETS
(10} REQ.

ANS60 -A 4 WASHERS
(10) REQ. :

CROSS SECTION OF BAFFLE

LOCATION OF DRAIN HOLES
AND
BAFFLE INSULATION

FIGURE 8

ADD ASBESTOS INSULATION
143-31001=100 TO RIGHT:

BAFFLE

—1 &




ANB23-4 ELBOW
COCKPIT FLOOR REF.

——F ORWARD —

145-48080 FILTER ASSEMBLY

ADEL PUMP e

ANB23-4 ELBOW 5 j

=114 TUBE ASSEMBLY

- AN 960 -i616 L WASHER

—— AN 924-10D NUT

\- FIREWALL REF.

20448A RELIEF VALVE

AN 915-2 ELBOW

PRESSURE RELIEF VALVE AND FILTER INSTALLATION
FIGURE 9
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AIRCAAFT CORFORATION
WESTERM DIVISION

NAVION FIELD, SEGUIN, TEXAS « TELEPHONE 1512) FR 9.6414 BOX 2647 - AIRPORT ITATION

iFormerly Guadalupe County Airpart? OAKLAND, CALIFORMIA (415 LG 2-5521

SPECIAL INSTRUCTIONS NO, 38

APRIL 1, 1949

AUXILIARY UNDER SEAT FUEL TANK

e

Kit Auxiliary Fuel Tank Under Seat Type, Ryan Dwg., No. 145-89067, Cetelog
Ttems Nos:

746 Applicable on NAV-4-2 through 1627 with the Adel Carter Fuel

System or the Adel Romec Fuel System Installed

746~=100 Applicable on NAV=4=1790 and Subsequent

Install as follows:

1.

2,

3.

A

Remove rear seat, rear upholstery side panels, left hand arm rest,
rear seat kick panel, 2 access cover holes in fairing and rear car-
pet.

Remove the center seat support tube from the forward baggage floor
cross channel, the 143-31003-24 angle from the forward side of channel
and relocate to the left hand aft side, drill out holes in channel
through -2 angle and secure with five (5) AN3-3A bolts, AN960-10
washers and AN365-1032 nuts, Locate the new 143-53003-100 seat
support angle on top of baggage floor centered in channel and floor
bracket. Drill 1/4® hole and sttach with ANi=5A4 bolt and AN365-/428
nut. Remove the cable support angle located across the center light-
ening hole. Reroute cable under baggage channel and through flap
drive bracket.

NOTE: On 1949 model Navions this angle, seat bracket and
canopy cable has previously been relocated.

Bevel off the forward vertical flanges of 145-52022«5 and =6 flap
operating support bracket angles, by starting at a point 6-1/2"
from aft end and cutting to the flat flange at forward end.

Move canopy assist cable housing located on the top of the wing, to

the right hand side of centerline of airplane; secure to floor with
seme acrew and clip.
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SPECIAL INSTRUCTICNS NO, 38

5. Remove antenna load coil from preaent location on the forward side
of baggage floor channel and relocate by placing ~149 bracket support
against skin and station 142 # frame, just above battery box. Drill
out and rivet in place with five (5) 1/8" rivets, attach load coil to
bracket,

NOTE: 1949 model Navions, item five (5} will not apply.

6, Install 145-53335 baffle by pressing down tight against the wing skin
and back baggage floor channel, place 145-53337 canvas baffle between
the top of 53335 baffle and baggage channel and secure both baffles by
drilling out pilot holes with No. 28 drill, through baffle, canvas and
baggage and secure with six (6) AN530-8R-8 screws across the top and .
four (4) across the bottom.

7. Place the 145-48240 wood cradle assembly between the flap actuating
bracket angles on airplane centerline with aft end snug against bag-
gage floor cross member. Drill out clip holes through wing skin and
secure with eight (8) AN3=3A bolts and AN365=1032 nuts.

8. Locate filler neck outlet on right hand side of fuselage by removing
the first two (2) fillet attaching screws and nut plates just aft of
station 123 7/16. Place -58 doubler against skin and hold in place
by inserting the screws removed through the skin and inte nut plates
on the doubler. Drill out all pilot rivet holes through skin and make
cut out to match hole in doubler. Rivet =58 doubler in place with
twentyone (21) 2R1-AD5 rivets.

NOTE: Do not rivet the six (6) scupper attaching holes.
These holes should be drilled out with No, 10 drill,
Secure scupper to skin and doubler with six (6) button
head screws.

9. Locate and secure the two tank hold down straps by inserting the double
hole end through the canvas baffle leather reinforced openings approxi-
mately 3-1/4" inboard from longeron on both sides of fuselage. Drill
two {2) holes through baggage floor and cross channel centerline with
No, 10 drill, Where possible pick up existing rivet for one hole. In-
gert the two (2) AN3-5A bolts into the holes in strap. Place the =5
spacer under the strap flange and over the bolts, secure with two (2)
AN365-1032 nuts, and AN960~10 washers, repeat procedure for opposite
side.

10, Remove masking tape from tank boss outlet, place tank in cradle assembly,
centered between the safety belt bolts on fuselage sides and against
cradle back, press down firmly on left hand side above tank ocutlet boss.
This will provide a mark on skin for hole to be cut out. Remove tank
and cut out hole with a 1-1/8" hole saw,
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SPECIAL INSTRUCTIONS NO. 38

11, Place tank in place, centered and against cradle stop. Place =145
doubler over sump outlet, center, mark rivet and skin cutout hole.

12. Remove tank, cut out hole to doubler size, drill and rivet with seven
(7) 2R1-AD4 rivets.

NOTE: Remove area of doubler that interferes with micarta plate on
the wing.

13. locate the auxiliary tank vent pipe hole in lower right hand wing by
measuring to a point 7" to the right of centerline and 1-1/2" forward
of rear spar. Place -4/ doubler over point located, mark, drill out
holes, rivet in place and install grommet. Locate end drill a 1" hole
in the upper skin on the right hand side 7-3/4" from centerline of
airplane and 4-1/4" forward of the forward baggage floor channel.
Iocate the vent tube over the upper hole in wing skin, drill out the
three (3) attaching holes and secure tube to skin with three (3)
AN365-832 muts, three {3) AN515-8R6 screws and washers.

14. To locate forward tank hold down strap eye bolts, drill out with No.
10 drill the second rivet aft on cutboard side of each main whesl up-
lock bracket located on the underside. Install the two (2) AN42-3
eyebolts, AN365-1032 mits and AN960-10 washers.

15. Install tank and center in area, Place straps over tank and attach
turn buckles to eyebolts with AN3-54 bolts, nuts and washers. Tighten
tank securely with the turn buckles and safety with lock wire.

16. Install 42B3581 tank filler neck and cap, use a thread lube to prevent
siezing. '

17. To install the tank vent lines on the left hand side, drill cut two (2)
13/16" holes; one in frame station 142 9/16, 5-1/3" above horizontal
channel junction and one in the horizontal channel 3-3/4" forward of
atation frame, Install rubber grommets.

18, Adjacent to the baggage floor forward channel and longeron intersection,
left hand side, locate and drill a 13/16" hole 3/4" inboard of longeron
and 1-3/8" aft of cross member. Directly below and slightly inboerd,
drill 13/16" hole in wing fillet. Install rubber grommets in sach hole.

19. Install AN822-8 elbow into tank vent port. Place vynl tubing over -12,
-18 and =23 tubes, insert -23 tube through horizontel channel grommet
and connect "B" mut to elbow in tank. Insert «12 tube into grommet in
frame, connect =23 and ~12 tube with -14 hose and two (2) AN748-30
clamps. Secure -12 tube to horizontal channel aft of frame with AN
7,2-D10C clamp, AN515-8R8 screw and AN364-832 nmut. Insert -18 tube
into hole in floor and wing fillet, comnect to -12 tube with -14 hose
and AN748=30 clampa,
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SPECIAL INSTRUCTIONS NO. 38

20. In the left hand wheel well area place ~114 hose over tank outlet tube
and locate upper inboard sump tank 145~48077-3 bracket on the 25 and
26 wing splice bolt, {Counting from forward end.)

21, Place sump tank onto -114 hose and against inboard bracket, slide 145=
L8077=4 outboard bracket under tank. Locate the two (2) rivet holes
into angle on spar, locate the sump tank screen and drain plug holes
in wing skin, and remove tank.

22, Rivet the 145=48077=/ clamp bracket to spar angle with two (2) AN
470-AD4 rivets.,

23, Place -55 doubler on outside of wing skin over holes located for sump
screen and drain outlets. Drill out rivet holes and make cutout in
skin to match doubler cutouts. Rivet =55 doubler in place with AN
470=AD4 rivets spaced 1" apart, around entire doubler.

24. Install sump tank, secure hose with two (2) AN748-46 clamps. Secure
sump tank to mounting brackets with two (2) 820-18 Marman clamps; neo-
prene cushion and safety.

25, Place -70 shield inside of wheel well flange angle, locate in front of
angular section of tank. Mark and drill two (2) holes with No, 28 drill
and secure with two (2) AN515-8-6 screws.

26, Remove fuel shut~off valve, strainer assembly, main fuel line from main
sump tank to strainer and the control position plate from cockpit floor.

NOTE: Navions that do not have the coekpit floor type shut=off
valve installed will require the removal of the Deutch
shut-off valve located on the firewall, the installation
of the 145-48232 fitting in place of Deutch valve and the
removal of the control from instrument panel.

27. Place 145-48235 dial plate assembly on the right hand side of control
cable tunnel on the front seat floor. Center the plate so the shaft
hole is 2-7/16" forward of station 93 7/16 and 5% to the right of air-
place centerline. Drill a 3/8" hole through rug, tunnel and cockpit
floor.

28, Place the new Whittaker valve through the floor from belew, with the
outlet port located on the left hand side (toward the airplane center-
l1ine). Mark the two attaching holes on the floor, remove valve and
drill out the two (2) holes with a No. 10 drill, place two (2) AN515-
8-40 screws into the holes drilled in floor. Undernmsath the floor place
the =51 spacer over the screws with the notched-out side down and toward
the centerline of airplane. Place the Whittaker valve on next over the
screws, the 145-48243-3 detent plate and the 145~48243-5 plate spring
over the valve. Secure with two (2) ANG60-A8L washers and two (2)
AN365-832 nuts.
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SPECIAL INSTRUCTIONS NO. 38

29, Place 145-48235 dial plate assembly over valve control shaft, drill and
secure to floor with three (3) PK88XA-C-10 screws and three (3) 274830-18

washers,

30, Prior to installing the control handle, line up ports, with handle in
main position (straight aft). The aft port and the center side port
should be open, With handle in auxiliary tank pesition, the forward
port and center side port should be open, Secure handle with screw
formerly removed.,

31. Install new <137 tube assembly from main sump tank to rear valve port,
connect to the AN823-6 elbow, the =141 tube assembly from auxiliary sump
tank ocutlet to the forward valve port, connect with the AN822-6B elbow
located in valve, the opposite end with the =106 hose and two (2) AN7.8

clamps,
32, Relnstall the strainer and connect the valvs outlet to strainer line.

33, Secure auxiliary tank line in three (3) places with three (3) AN742-
D8C clips,

34, Install tenk bond to floor with an AN515-8R8 screw, one (1) AN366-F832
mit plate and AN9GO-8 washer.

35, Attach =5 MFD condenser to the screw that secures tank bond to floor.
Place condenser lead on gage transmitter in tank, attach No. 150 wire
assembly to transmitter, route over to left hand side of fuselage and
forward with existing wires to forward side of instrument panel.

36. To locate gape on instrument panel, place 145=48201-56 bracket on the
underside of panel centerline. Locate and drill the two (2) holes with
No, 28 drill, Install the bracket with the 145-48201-59 plate and re=
sistor in between panel flange and instrument bracket. Secure with two
(2) AN515-8R10 screws, AN364=8-32 puta and AN960-8 washers.

37. Install gage in mounting bracket, Connect No. 150 wire to left hand
torminal on gage unit. Connect No, 240 wire from right hand gage
terminal to resistor terminal with AN515-8R10 screw and AN364-832
nut to washer, Connect No, 151 wire from opposite resister terminal
to existing fuel indicator circuit breaker in breaker panel,

38, Check fuel quantity indicator by turning on master switch, waiting
about 1 minute, and read indicator. If needle registers zero, trans-
mitter is set properly. If needle does not register zero, pry off
tranamitter cover and rotate small gear until needle registers proper
position, Place five gallons of fuel in tank, if indicator registsrs
incorrectly, rotate gear until needle registers five gallons. No
further calibration should be necessary. Replace cover on transmitter.
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SPECIAL INSTRUCTICNS NO, 38

39. Remove from the rear seat kick board, the two cabin vent tubes and
boxes and install the new 145-89055-300 duct assembly.

NOTE: Airplanes prior to serial number 1111 that do not
have cabln vent installed, install duct 1n kick
board, 1" down and 12-3/4" from centerline on each
side, Cut cut holes in board and secure the hoxes
with two (2) AN530=-8«10 screws, Locate duct out~
let louvre in the fillets with the straight section
facing aft and slightly outboard, the flange edge
2-1/4" from the inboard edge and the straight section
20" from leading edge, mark and drill rivet holes,
Remove louvre, make cut out in fillet to match inside
of louvre area. Install louvre in fillet with five
{5) 1/8" rivets,

40. Install rear seat kick board and connect duct flex tubes to the louvre
installed in fillet with two (2} AN515-832 screws and nuts.

4l. Reinstall fuselage side panels, rear seat bottom, canvas baffle, rug
and seat back,

42, Insert revised pages in Operating Limitations Manual,

NOTE: Pages are not required on Navions 1790 and subsequent as
information has been incorporated in the existing 1949
manual,

The auxiliary underseat tank has been C.A.A. approved

and requires only the preparation of Form 337 and sube
mitting installation for inspection to a C.A.A. repre-
sentative,

Equipment List, Item No. 110 (c) Wt. 20 Lbs. H Arm 1300,
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SPECIAL INSTRUCTIONS NO.

=

VIEW INSIDE LEFT

WHEEL WELL

3
L
9
26

145-48239

145-89067-114

W-7600-1/8
145-89067-53
AN2L-19A
AN365-428
AM3-3A
Ali365-1032
145-53335
145-53337
145-89067-70
145-48077-3
145-4L8077-4
145-48240

38

ACCUMULATOR TANK ASSY
HOSE-IAIN TANK TC ACCUMULATOR TANK
ACCUHIULATOR TANK DRAINCOCK
BRACKET

AIRCRAFT BOLT

SELF-LOCKING NUT

ATIRCRAFT BOLT

SELF-LOCKING NUT

BAFFLE

CANVAS BAFFLE

ACCUMULATOR TANK SHIELD
BRACKET

BRACKET

CRADLE ASSY
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SPECIAL INSTRUCTICNS NO, 38

145-48304
1/45=89067-149
145-53336
145=48241-1
145=48241=2
K2250B
42B3581
1/5=89067-141
14589067131
145-89067-106
145=89067-137
145-89067-133
W6235-1/4D
145-48235
ANE22-6B
91396
154~48002-5
145-89067-23
1/,5-89067-12
145-89067-18
145-89067-14
AN748-30
ANS23-6
ANB22-8
145-51071=4
ANB16~4
1,5~5333

151

240
145-48201=56
5MFD
143=53003=100
150

TANK ASS'Y - UNDERSEAT
ANTENNA LOAD COIL BRACKET

VENT PIPE ASS'Y - UNDERSEAT TANK

STRAP ASS'Y LH

STRAP ASS'Y RH

STRAINER - FUEL

CAP AND NECK ASS!Y - UNDERSEAT TANK

TUBE ASS'Y - ACCUMULATOR TANK TO SELECTOR VALVE AFT
TUBE ASS'Y - ACCUMULATOR TANK TO SELECTOR VALVE FORWARD
HOSE

TUBE ASS'Y - SELECTOR VALVE TO MAIN SUMP TANK OUTLET
TUBE ASS'Y - SELECTOR VALVE TO FUEL STRAINER

VALVE - FUEL SELECTOR (WITH 3 INCH EXTENSION HANDLE)
PLATE - FUEL SELECTOR INDICATOR

ELBOW

RESISTOR (SW)

GAUGE - FUEL QUANTITY

TUBE ASS'Y - UNDERSEAT FUEL TANK VENT

TUBE - UNDERSEAT FUEL TANK VENT

TUBE - UNDERSEAT FUEL TANK VENT

HOSE :

CLAMP

ELBOW

FLBOW

TRANSMITTER - FOUEL LEVEL

NIFPLE

RETAINER

WIRE ASS'Y

WIRE ASS'Y

BRACKET

CONDENSER

SUFPORT

WIRE ASS'Y
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SUPPLEMENT PAGE TO SPECIAL INSTRUCTIONS NO, 38
APRIL 21, 1949

AUXILIARY UNDER SEAT FUEL TANK

PURPOSE: TO ADD THE PLACING OF THE THREE DECALS ON THE INSTRUMENT PANEL,
AND THE ADDITICN OF WELDING THE REAR SEAT BOTTOM SFRING RETAINER
LOOPS

1. Place the 145-51066-16 decal directly above the main fuel quantity
gage‘

2. Place the 145-51066~15 decal directly to the right of the main fuel
quantity gage.

3, Place the 145-51066-17 decal 1i{roctly above the fuel pressure gage.

Prior to reinstalling the rear se.' potter. *he following seat modification
must be accomplished, to prevent oiwing m br~oming detached due to ab-
normal loads being applied in conc:ntrat. ree- of seat.

1. Check all spring retainer lcops cn Lrth fore and aft tubes, bending
back in place any that are found to be open.

2. Place two or more layers of asbestos sheet between spring retalner
loop area and seat padding.

3, Using an arc weld set with a low carbon, mild steel or stainless
steel rod, tack each loop on both the fore and aft tube. This will
close loop and prevent spreading. Clean off scale and prime all
welded areas.

NOTE: Arc weld only is recommended due to the close proximity
of seat fabric; however, the weld is not critical so any
type of arc weld set such as is used in most automobile
garages should be able to accomplish the job inm 15 to 20
mimites.

AFT TUBE

TYPIGAL TACK WELD

4" MINIMUM ——
“--- RETAINER LOOP
.-"///
= SPRING s
RETAINER - -/ i ——— FW'D
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AIRCRLAFT CORPORATION

NAVIOM FIELD, SEGUIM, TEXAS + TELEPHONE 1512) FR 9-8414
1Fatmerly Guadstupe County Airport )

SUPPLEMENT NUMBER 2 FOR SPECYAL INSTRUCTIONS NUMBER 38

SEPTEMBER 7, 1949

On page 5 of Special Instructiona No, 38, add the followlng note after
item No, 37.

ROTE: Navions having King-Seely fuel level indicating
systems (Airplane Serial Numbers 1565 and Subse~
quent - including 1949 medel Navions.) incorpor-
ating a voltege divider DO NOT require the resist-
or or the No, 240 wire noted in item No. 37 above.
The gatge wiring for these airplanes should be in-
stalled as follows:

a8, Connect No. 150 wire to left hand terminal
on gauge unit,

b. Connect No., 151 wire to right hand terminal
on gauge unit and to main fuel tank indicator
terminal on voltage divider which is mounted
adjacent to glove compartment.

Item No. 37 wlll apply in its entirety to airplanes with Serial Numbers
from NAV4=2 through 1564 which are not equipped with the King-Seely fuel

indicating system.
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AIRCRAFT CORPORATION
WESTERN DIVISION

NAVIOH FLELD, SEGUIN, TEXAS « TELEPHOMNE i512) FR 9-6414 BOX 2647 - AIRPORY STATION
tFormerly Guadalupe County Airport) CAKLAHD, CALIFORMIA (415 LO 2-5521

SPECIAL INSTRUCTIONS NO. 39

JUNE 21, 1948

DUAL VINTURI TUBE INSTALLATION

Install Dual Venturi Kit No. 145=89066 consisting of the following:

145-89066=5 Doubler 1 req. AN5807-1 Venturi Tube 2 req.
145-51801-37 Line Assem. 1 req. AN6119-1 Vac. Rel. Valve 1 req.
14,5-51801-39 Line Assem. 1 req. AN526-1032-R10 Screw 8 req.
145=-58030 Line Flex. 1 req. AN960~-10 Washer 8 req.
3206 x 4 Adapter 1 req. AN365-1032 Nut 8 req.
752 x & Tee 1l req. 3325 x 4 Connector 1 req.
2R1=4N) w8 Rivet 12 req. 236 x 6 Connector 1 req.
AN530=8RA Serew 2 req. A2980-8 Clamp .2 req.
Al778-87-3 Nut 2 req, 3400 x 4 Elbow 1 req.
L34 x 8 “dbow 1 req. K00 x 8 Elbow 1 reg.

Install as follows and as shown in Figure l.

1. Place Part Neo 14,5-89066-6 doubler with the 5/8" holes pointing forward,
on the outside of right hand forward fuselage, with the upper 5/8" hole
8" above level point and the forward 3/16" venturi attaching holes 2-9/1é"
aft of firewall, mark and drill out holes.

2., Place doubler on the inside of skin and rivet into place with twelve (12)
2R1-ADL =5 rivets,

3, Attach venturi tubes with eight (8) AN526-1032-R10 screws, AN960-10
wagshers and AN365-1032 nuts.

L. Install 3400 x 4 elbow into upper venturi, install 3206 x 4 adapter into
elbow and connect 752 x 8 tee. Install 434 x 8 elbow in lower venturi,
Connect venturi tubes together with Part No. 145-51801-37 line assembly.
Connect Part. No. 145-51801-39 line assambly to tee and attach to fire-
wall two places with two (2) A2980-8 clamps, two (2) AN530-8R8 screws,
and two (2} A1778-82-3 nuts.




SPECIAL INSTRUCTIONS NO. 39

5.

T

Attach AN6119-1 vacuum relief valve with 400 x 8 elbow installed in inlet
port to -39 line assembly. Install 236 x & connector in opposite port on -
relief wvalve.

Remove the top rear-most vacuum entrance plug from directional Gyro and
install 3325 x 4 connector. Remove the 75682 hose and fitting from Gyro
and install plug previously removed, (This hose and fitting is replaced
with 3325 x )4 connector and 145-58030 line assembly.) Disconnect 75683
hose from tee and install tee onto 3325 x 4 connector on back of Gyro in-
strument. Reinstall 75683 line to tee and connect Part No. 145-58030
line to tee and vacuum relief valve,

Loosen lock nut on top of relief valve, adjust valve by turning adjust-
ing screw (counter-—clockwise to increase suction, clockwise to decrease)
to indicate 3,75 inches on suction gage at an air speed of 100 m.p.h.
Gage should not exceed 4.75 inches at 190 m.p.h.
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AIRCAAIT CORPORATION
WESTERW DIVISION

NAVION III!I.D, SEGUIW, TEXAS = TELEPHOMWE 15121 FR 9-6414 BOX 2647 . AIRPORT STATION
1Farmorly Guadalup: County Airparh? CAKLAMHD, CALIFORNIA 1415 LO 2-5520

SPECIAL II'STRUCTICNS NO, 40

JUNE 24, 1948

DIRECT CONTROLLED FUEL SHUT-OFF VALVE

Effectivity: NAV-4=-1271 through 1400.

Install Direct Controlled Parker Fuel Shut-off Valve consisting of the follow-

ing parts.
145-48232 TFitting 1 req. 145-48071 Spring 1 req.
145-48067 Yoke 1 req, NAS220-13 , Bolt 1 req.
1,5-48069 Stop 1 req. 145-48065  Support 1 req.
145-48078 Shaft 1 req. AN960-8 Rasher 1 req.
145-48070 Adapter 1 req. AN365-832  Nut 1 req.
AN96OABL6  Washer 1 req. AN530-8R12 Wood Screw 2 req.
NAS221-17 Bolt 2 req. AN365-1032 MNut 2 req.
AN960-106 Washer 4 Teq. 51076 Plug 1 req.

Instell as follows:

See Figure,
-1, Remove Part No. 145-31019-3 strainer guard located in nese wheel well,

2. Remove Parker fuel shut-off valve located just aft of strainer, re-
place operating handle with Part No's, 14548069, 145-48067 stop and
yoke, secure to valve with Part No., ANS00A10-6 cap screw, safety and
reinstall valve. )

3. Place Part No., 145-48073 lower rudder cable fairlead onto aft end of
strainer bracket, flange side aft, drill two (2) No. 10 holes through
bracket and attach with two (2) AN526-1032 screws, two (2) AN365-1032
nuts,

L. Through the floor, directly above centerline of velve just forward of
floor angle, drill & 1/2" hole, cut a 1-1/2" x 3/4" corner out of Part
No, 145=52402-9 floor cable guard for control shaft clearance, Place
Part No. 145-48074 control shaft through 1/2" hole and secure to valve
Yoke with two (2) AN380-2-4 cotter pins. Remove lower 3/16" bolt from
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5.

NOTE:

in-board seat track wood block attachment, Drill a No. 10 hole in
opposite side above 3/16" hole and install an AN545B8-4 wood screw.
Place Part No. 145-48070 fuel selector adapter into control shaft,
attach with NAS220-13 bolt, AN960 washer and AN365-832 nut. Place
Part No. 145-48071 spring and AN960A8SL6 washer over adapter, Place
Part No. 145-48065 suprort assembly over spring and adapter and secure
support to floor over carpet and on the side of seat track with two
(2) screws and tvo {2) bolts,

Rework Parker valve control handle previously removed from valve,

by removing former stop lug with a file or saw and install handle on
adapter with 26NEM-02 nut, meking sure the "ON" and "OFF" position
of valve corresponds with handle.

Forward of firewall remove 145-48061 fuel line from Deutsch valve,.aft
of firemall remove Part No. 145-48001-47 line, connector fitting,
primer line and adapter fitting. Remove Deutch valve from firewall
and valve control from instrument panel, Place hole plug in holse

left by fuel shut-off control in panel. Install Part No. 145-48232
fitting in former Deutch valve location, attach similar to methed

used on valve, Reinstall connector fittings, primer and fuel lines.

Care must be exercised in installation to eliminate all air leaks
in the entire fuel system, IHIS IS EXTREMELY IMPORTANT.
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AVACRAFT CORPQRATION
WESTERN DIVISION

NAYION FIELD, S$EGUIM, TEXAS + TELEPHOME 15121 FR 96414 BOX 2647 - AIRPORT STATION
1Formerly Guadalupe County Airgort? QAKLAND CALIFORMNIA 1415 LO 2-5529

SFTECTAL INSTRUCTICNS NO, 42

JUNE 2, 1948

CARTER FUEL PUMP BREATHER DRAIN LINE

Instell Part Mo, 145=-48234 Carter Fuel Pump Breather Drain Line
as follows:

1. Place Part No, 145~48234-7 synthetic rubber seal over (-3 tube
left hand) {-4 tube for right hand) collar side opposite tube
flare. Insert tube into hole in -5 clamp with flared end in-
board. Remove fiber screen and snap ring from fusl pump breather
opening. Install clamp around fuel pump, place tube flare inte
breather opening, position tube for best position to attach Part
No. 145-48234-9 drain line and tighten clamp securely, This will

press synthetic seal into large opening and create a fuel seal.

2. Install drain tube with hose connection and clamps connected to
(-3 left hand) (-4 rieght hand) tube. Attaching -9 tube to fire-
wall in two (2) places with AN742-& clamps.

NOTE: Drain line exits must NOT be located near elther heater
or eingine exhaust outlets,




AMCRAIT CORPORATION WESTERW DIVISION
BOX 2647 - AIRPORT STATICN
NAVION FIELD, SEGUIN, TEXAS + TELEPHOME 1512) FR 9-5414 OAXLAND, CALIFORNIA (415 L0 2.5521

"Farmetly Guadabupe County Airpart)

SPECIAL INSTRUCTICNS NO. 43

AUGUST 16, 1948

CYLINDER HEAD TEMPERATURE GAUGE

Install Cylinder Fead Temperature Gauge Kit, Dwg. No, 145-89071 consist-
ing of the following parts:

17ATS3D Cylinder Head Temperature Gauge 1 req'd.
88L~-800-10 Thermocouple Lead 1 req'd.
AN515B6-12 Screw 4L req'd,
AN515-8R12 Screw 1 req'd,
AN365B632 Nut 1 reqtd.
AN365-832 Nut 1 req'd,
ANG60-8 lasher 1 req'd.,
A42980-5-8 Clamp 1 req'd.
ANG31-4=7 Grommet 1 req'd.
18 mm Thermocouple (For 18 mm Spark Plugs on Navions
NAV~4-1271 and subsequent.)
14 mm Thermocouple (For 14 mm Spark Plugs on Navions

NAV-4-2 through 1270.)
Install as follows:

1. Measure to the left of windshield centerline 14-1/2 inches on dash
panel and up from the radio cut out in the dash panel 1-3/4 inches,
at intersection of dimensions, mark and cut out 3-5/32 inch dlameter
hole.

2, Place instrument face forward in hole, holding the two top screw holes
level laterally, mark the four attaching screw holes, Remove instru-
ment and drill ocut the four (4) marked holes with No. 18 drill.

3+« Attach B886-800-10 lead with the large connector ends to the poles on
the back of instrument and install instrument in dash panel with the
four (4) AN515B6-~12 screws.

4. On the left hand side of firewall upper corner, 2-1/2 inches up from
firewall support angle rivet row and two (2) inches out-board of the
last out-board upper vertical bead canter line, mark intersection of
dimensions and drill a 7/16 inch diameter hole.
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5

7e

Insert AN931-4-7 grommet, route thermocouple lead through grommet and
forward to the upper No, 2 cylinder sperk plug.

Remove spark plug and gasket. Place 14 mm or 18 mm thermocouple on
spark plug and reinstall, deleting copper gasket pravicusly used.

Connect lead to thermocouple with attached connectors. Gather up
excess lead in a cell at firewall just belew grommet, fold together
in the middle and attech to firemall with A2980-5-8 clamp, drilling
out one of the firewall support angle rivets directly below grommet
for attaching clamp with AN515-8R12 screw, AN960-8 washer and AN365-
832 nut.

CAUTION: Do not cut thermocoupls lead as lead length has been
calibrated to the instrument in its present length.



NAVION FIELD, SEGUIM. TEXAS + TELEPHONE 1512) FR 9.6414 aox 2547

AVRCRATFT CORPORATION
WESTERM DIVISION

- AIRPORT ITATION

rformerly Guadrype County Aiwrport? OAKLAHO CALIFORNIA 1415 LO 2-5521

SPECIAL INSTRUCTIONS NO. 44

MARCH 2, 1949

GYRQO_INSTRUMENT KIT - ATR FORCE TYPE PANEL

Effectivity: NAV-4-2 through 1627

Gyro Instrument Panel Kit Ryan Dwg. No. 145-89074-10 & -20 catalog items Nos.

716=-300 Panel complete less vacuum power supply
716=400 Panel without instruments less vacuum power supply

Install as follows and as shown in sketch:

L.
2,

3

4o

56

Remove existing instrument panel from control panel, and remove all instruments.

To install shock mounts on the lower side locate and drill two (2) 3/8% holea
13/32" on either side of the existing 3/8" diameter hole in the three (3)
original shock mount positions,

Place an AN960-A€166 washer on lower side of 275=5 ghock mount isolator and
place isolator in each new hole drilled. Remove the 145-51065-8 clips from
145-57065 panel and place the =8 clip on the upper side of isoclators and

attach with two (2) AN3-6A bolts, AN960=-A10 washers and AN365-1032 nuts in

the three {(3) places,

To locate the two (2) upper mounta, measure outboard of the centerline of the
control panel on both sides 8-5/16" at that point reduce the width of the con-
trol panel flange by removing 3/16" of material for a distance of 3/4" on
elther side of 8-5/16" dimension.

Place the 145-51065=8 clip with the isclators attached, and secured similar to
procedure used on the lower mounts and center in cutout area 8-5/16" from
centerline with radius of ¢lip nesting in radiua of control panel, Mark and
drill with No, 18 drill the two {2) screw attaching holes through control
panel. Attach with two (2) AN515B6R6é screws and two 6939-632-062 nuts.

Install instruments in the new 145-51065 panel according to sketch,

Attach extenston ~12 line assembly to the oll pressure gauge end the =14 line
assembly to the fuel pressure gauge.

Attach -2 line assembly to the pressure port on the airspeed indicator and
the <4 line asgsembly to the tee fitting in static port of airspeed indicator.

Attach -6 line assembly from the tee fitting on airspeed indicator to the tee

fitting in altimeter. Attach -8 line assembly from the tee fitting in alti-
moter te the connector in the vertical speed indicator.

.._-.'--
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10.

11,

12,
13,

140

15,

16,

17,

18,

19ﬂ

20,

21,

22,

23,

Install 3400 x 4 street elbow into the small port of Gyro horizon and the
400 x 6 elbow into larger port,

Install 3200 x 4 pipe adapter into port in directional Gyro, install 752
x 6 tee into plpe adapter and connect Gyro horizon to directional Gyro with

=24 line assembly,
Attach 145-58030 hose assembly to the tee fitting in directional Gyro.

On the firewall to the right of centerline 5-5/8" and 1-3/4" above the 143-
51007 instrument panel beam support attaching screw, drill 3/4" hole in fire-
wall and install AN931~-4-12 grommet.,

On aft engine mount cross frame station 40,5, measure dom 4~1/2" and to the
right of centerline 9-1/4", drill 3/4i" hole in webb and install AN931-4-12

grommet ,

On the forward and upper side of the in-take manifold on engine, remove ex-
isting 1/8" pipe plug and install 400 x 4 elbow.

Install 145-44017 flextube, with 145-89062-14 line attached by 250 x 4 con-
nector and 105 x 4 nut, through grommet previously placed in engine mount
cross frame station 40,5, and attach flex end to fitting on engine manifold.

Install 6939-632-062 nuts (for securing reflector panel into holes provided
(5 places).

Install floating panel assembly in control panel, attach with the five (5)
screws formerly removed from c¢lips,

Install 145-22 tube to gauge unit, route down on the 143-51007-4 instrument
panel support beam and through grommet on firewall down to-14 tubs. Attach
with one (1) 145-89062~12 clip and AN742-4C clamp to beam 4-1/2" aft of fire-
wall, and another spproximately 1" above lower bend of tube onto firewall
with AN742=4C clamp,

Connect =22 and -14 tubes with 300 x 4 union.

Connect airspeed lines to the extension, =2 and -4 lines attached to the
instrument.. with 300 x 4 unions., Connect the -12 and ~14 lines to the exiat-
ing »il and fuel pressure lines with 300 x 4 unions.

Connect 145-58030 hose assembly to the vacuum supply power source at firewall.

Connect 145-51066 reflector light connection and install reflector on float-
ing panel.

Gyro Kit is approved for the Navion and needs only the preparation of a Form 337
and submission to C.A.A., Inspector for inspection.
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OLD LOGCATION

BOTTOM MOUNTS
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AIRCRAFT COAPCAATION
WESTERN 01VISION

BOX 2647 - AIRPORT STATIOMN

M FIELD, SEGUIN, TEXAS - TELEPHOME 15121 FR %.6414
AvioN QAKLAMND CALIFORNIA (415 LO 2-5521

‘Formerly Guadalupe Coaynty Aaparth

SPECIAL INSTRUCTICNS NO, 46

AUGUST 17, 1948

INSTALLATION COF REPLACEMENT HARTZELL PROPELLER MICARTA GUIDE BLOCKS

These instructicns are provided to be helpful in the installation of replace-
ment micarta blade ancle adjustment guide blocks and a caution note on the
most probable causes for the failure of the blocks,

Extreme care must be exercised when propeller is removed from actuating cyline
der Jack plate to prevent the blade from rotating too far and allowing the
block to strike the hub at an angle or on the end. This usually will and
does in most cases cause block to crack on one end, if this happens and pro-
peller 1s reinstalled with the cracked end on the under side it cannot be
seen, consequently after a few hours in flight, block may fail completely
with subsequent malfunctioning of the propeller.

New blocks are usually .005 to ,015 over size and will require sizing to fit
fork on jack plate. This can best be accomplished by placing a piece of
medium sand paper on a surface plate or equivalent. Held block true and
slide back and forth until a free fit is acquired, do not remove any more
than is necessary for a free snug fit.

NOTE: Sand on the fabric sides of the block, (the beveled angle sides)
also on assembly, slide blocks into forks with fabric aides next
to fork sides.
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ZPECTAL INSTRUSTICONS RI, 47

OOICDEN 25, 1946

CCNVERSTION, HARTZELL =1 OR ~5 PRCPELLER INSTALLATION TO -7, «7A4 OR
~78 PRCFNLLER INSTALLATION

Remove Hartzell =1 or =5 propeller assembly rework airplane nose cowl, and
install a Hartzell =7, =74, or 7B propeller assembly according to the
followlng instructions,

Effectivity: Airplanes on which it is possible to mount the propeller jack
cylinder directly on the crankcase, OCn airplanes which mount the cylinder
on brackets make certain the engine haa drilled and tapped bosses at the
front of the crankcase before attempting to change propeller assemblies,

SECTION I, REWOVAL OF -1 OR -5 PROPELLER ASSEMBLIES
1. BRemove propeller hub nut safety pin, and hub nut.
2. Remove wirelocks and linkscrews (-1 installation only).

3. After disconnecting the platon links replace the linkscrews in the same
¢lamps from which they were removed.

4. On -5 propellers the push rods and forks may be disconnected, after
removal of ihe hub mt, by pulling forward on the propeller and apread-
ing the propeller counterweights,

CAUTION: Extrems care must be exercised when propeller is
removed from actuating cylinder jack plate to pre-
vent the blade from rotating too far and allowing
the micarta block to strike the hub at an angle or
on the end as this is apt to crack the block. If
this happens and propeller is reinstalled with the
cracked end on the under side it cannct be seen,
congsequently after a few hours flight, block may
fail completely with subsequent malfunctioning of
the propeller,



SPECIAL INSTRICTINNS NO. 47

5. Remove the propeller frem the hub.

6., Remove the 145-4401) and 145-44012 retainer plates, and the 145-44018
cover,

7, Disconnect the linkage and hose ccnnections to the serve valve,

8. Pull the actuating piston from the c¢cylinder. Have a drip pan ready to
cateh any oil that may drain from the cylinder,

9. Remove the four (4} stud nuts and pull the cylinder from the engine,

NOTE: On those sirplanes (Serial Noes 2 through 1110) which
have the cylinder secured to hryckets (rather than
bolted directly to the engine} it will be necessary
to remove the two (2) 145-440C1; brackets from the
engine, The bolts which are taken out during the
process of removing these brackets, should be re-
installed with a 1/16 washer under the head of each
bolt,

10, Remove the oil pressure and oil return hoses from the engine. Plug
the holes in the block to prevent entrance of any foreign matter.

11, HRemove the forward 145-43023 propeller control guide bracket and the
145=44003 propeller control guide bracket, reinstalling the bolts re-
moved with a 1/16 washer under the head of each bolt,

12, Remove the four (4) mounting atuds on the front of the engine block.
SEGTION II., REWORK OF COWL

1. Rework the cut-out in 145-31501-519 cowl assembly, according to the
dimensions given in figura,

2, lLay reinforeing strip 145-31501-582 on the upper noee cowl air entrance
flange, and using the reinforeing strip as a template, drill five (5)
(No, 30 drill) holes and secure the reinforcing strip to the flange
with five (5) ADi~4-5-2R1 rivets,

3o Using 145-44061 seal as a template, drill eight (8) (No, 10 drill) holes
in the cowl. Mount one AN366F-1032 nut plate at each hole, using two
(2) AD3-4-2R1 rivets tc each nut plate, Drill the rivet holes with a
No. 40 drill.

4e Replace the nose cowl baffle seals with the new 145-31508-10 and 1.5-
31509<1C baffle seals. '
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SECTION III, INSTALLATION OF -7 PROPELLER

10

2.

3

da

5.

Remove forward 145-43023 propeller contrel guide bracket., Use removed
mits, bolts and washers to install 145=44060-2 bracket on right side of

engine,

Attach two ANT42-4 clamps to top of aft 145-<43023 propeller control guide
bracket, Attach clamps to the bracket in such a manner that propeller

control is pelnted across the engine centerline to right side of the engine.
Use iwo each NASZ21 screws and AN365.1032 nuts to secure clamps to bracket.

Attach the propeller control to the 145-44060-2 bracket, using two (2)
each AN7/2-4 clamps, NAS221-8 screws, and AN365-1032 nuts.

Install the AN6264-4-17% hose assembly. Use an AN901-100 gasket, 145-
44052 bushing, and ANB16=4 nipple to attach the hose to the engine,

Attach the AN6264~6-11% hose assembly to the engine, using an AN822-6w2
elbow to connect the hose to the engine,

Instell propeller on engine in accordance with the following instructions
taken basically from the Supplement, Section X, of the Hartzell Propeller
Manual, third printing, dated August, 1948, Exercise the utmost care in
adjusting the propeller control cable before attaching it to the A-117
servo valve control lever,

8, Clean shaft threads and splines thoroughly, removing all nicks, burrs,
and galls. Make a careful check tc determine that shaft threads ars
not burred or pulled. Stone out burrs and use crocus cloth to re-
move scratches,

b. Wipe the shaft clean and dry with a lint free cloth,

¢. Remove piston from cylinder by removing A-121 walve link screw and sliding

piston forward off piston guide rods,

d. Remove diaphragm B-119 by removing outer and inner plates B-120 and A~113,

eo The cylinder Is mounted on the engine nose with the guide pins A-122 in
the horizontal plane, and the servo valve on the upper left side of the
cylinder, looking aft. In order to eliminate all possibilities of oil
leaks it is recommended that a paper gasket be used between cylinder
C=111-7 and the face of the engine, together with gasket compound .

fo The cylinder C-111-7 is mounted with four (4) Allen head cap screws
(5/16=18). Use 1/16 thick alumimm or copper washers under the heads
of the s:rews, Be sure the screws do not bottom in the engine tapped
hele befere pulling up tight on the cylinder; otherwise oll will leak
cut, Sately screws with wire through drilled holes in screw head.
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SPECIAL INSTRUCTIONS NO. 47

Inztall rukber dlaphragm with inner and outer diaphragm rings.
IMPORTANT -~ +ighten all screws uniformly untll the rubber aqueezep
out past the sdges of the rings 1716 inch. Breakage of the rings
may result if only a few screws are tightened at a time,

Connect hydraulic lines AN6264-4~174 and AN6264-6-11% to the servo
valve, Use an AN823-. elbow and an AN912-3 bushing when connect=-
ing the AN6264-4~174 line to the wvalve, and an ANB22-6=6 elbow to
counect the ANG264~6=114 line.

Grease front face of rubber diaphragm and install piston, Connect
A=118 link with piston, using A-121 screw, Safety screw with wire
Tunaing to :ther screws on piston,

Install the rear cone clean and dry; then coat the hub face of cone,
and shaft threads with a thin film of antisieze compound (Specifi~
cation AN=C-53, or equivalent), Coat the shaft splines with a thin
coating of engine oil.

Slide the jactk plate into pesition on the cylinder guide studs.

Install the engine cowl air seal, securing with nine (9) NAS221-9
SCrewg,

Remove all grease or anti-rust compound from the propeller hub and
wipe dry.

Raise propeller and align wide hub spline with propeller shaft blind
gspline. Then cautisusly slide propeller on shaft, taking care not to
damage splines, cone seat, or cone.

Spread the propeller counter-weights apart., Turn the jack plate
sounter~clock-wise until the actuating links line up with the blade
shank attaching blocks, Then pull the counter-weighta together
until the actuating links and attaching blocks ars in place.

CAUTION: Extreme care must be exercised when propeller
is removed from actuating cylinder jack plate
tc prevent the blade from rotating too far and
allowing the micarta block to strike the hub,
See caution note on page 1,

Toat the hub face of the front cone with antisieze compound,

Install the halves of the front cone on retainer nut shoulder, Start
retainer mit and cone onto shaft, and screw up smg.

Check positioning of element pisten to ascertain that clearance is avail-
able to allow a 3/16 in:h deflection of the diaphragm to either side of
neutral. By pushing or pulling the propeller counter-weights, move the

N
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SPECIAL INSTRUCTIORS NO, 47

plston forward or aft, as necessary, to bring the face of the piston flush
with the face of the outer dlaphragm clamping ring. With the platon in
this position, there should be a zinimum clearance of 1/4 inch between the
jack plate collar and the propeller hub., 8hould there be leess than 1/4
inch clearance at this point, insert spacers behind the rear cone, as
necessary, to attain this clearance, :

Examplet With a clearance of 7/32 inch between the jack plate
collar and the propeller hudb, it will be necessary to
place one (1) 1/32 inch spacer behind the rear come.

After establishing the jack plate clearance, ms dsscribed in step 7 pre-
ceding, complete the propeller installation as follows:

&, Block one blade and tighten retainer nut with torque of 540 foot pounds
(a 180 pound load at the end of a thres foot bar),

b, Install the retainer nut snap ring in the hub groove.

b .
¢o Install the propeller retaining nut locking pin, from inside of shaft
through aligned shaft hole and retainer nut hele, '

CAUTICS: 1If propeller shaft and retainer nut holes do not line
up, tighten retainer nut slightly until alignment can
be obtained., Do not loosen retainer mut to obtain
alignment for lecking pin installation,

d. Install washer and cotter pin on locking pin,

NOTE: In some cases it may be necessary to use a 3/16 inech lock
pin when clearance is not available for the 1/, inch pin,

Connect push~pull contrcl wire to valve lever A-117. When conpnecting con=
trol to lever A-117, place platon in forward position with 1/16 inch gap
between jack plate collar and propeller hub, and valve body 3/8 inch from
valve plate (near mid position}; also push=pull control should be pulled
out from dash about 1/8 inch.

Run up engine and set low stop pitch control to provide proper atatie rpm
(1975 - 2025). -

Upon completion of the preceding installation, make an operational check

of the jack plate clearance. In the full forward position of the diaphragm,
(meximum rpm} with engine running, there must be a minimum of 1/8 inch
clearance betwsen the jack plate collar and propeller ub. Clearance may
be observed from the gide of the airplane whils the engine is rumming,

NOTE: This clearance must be observed while the engine is run-
ning, as the propeller counter-weights will ceuse a change
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SPECIAL INSTRUCTIONS NO. 47

in the propeller pitch as the enzine is stopped. It is
vealized that no measurement can be taken while the engine
Is rizning; homever, i1f the clearance is obviously less than
1/2 inch the low pitch stop must be adjusted to provide
clearance,

It is important thet tiis jack rlate to hub clearance he maintained +o pre-~
cluce ary possibility of overloading engine thrust bearing with propellep.

If the feregoins instructions are fully complied with, the maximum statie
rpm will he appreximately 2025. This adjustment should give a maximum
sea level take-off of 2300 with approximately a 400 rpm control range
whon the proeeller control is moved from full inerease to full decrease
TpE.

DO KCT attempt to increase this control range, 1f it will
cause cver-deflestion of the diaphragm of more than 3/16
~ach ferwerd.

BC HCT Lttempt to increzse the maximum teke-off rpm atove
23200 25 tle enrine, airplane and prepeller combinaticon is
act opproved for any setting in excess of 2300 rpm and any
attenpt rmade to so adjust the propeller will result in a
izcirezsed clecrence betweon the prepeller hub and jack
plate Titl su™sequent possible overloading of the thrust

heariigs.

If the des! cd pazimum rpm cannot be obtained, the blade settings in the hub
must he ctenced rather than removing spacers from beck of the rear cone, The
blade settings rmay he changed by the following procedure:

do Jf the propeller and clamp are not already Indexed, scribe a reference
line frem the precpeller blade to the blade clamp.

b, Loosen the outboard clamp bolts,

Co Rotate the blade in the clamp as necessary to increase the maximum Tpm.
4 mcyement of the blade of 1/32 inch in the clamp will effect approxi-
mately 4 19 change in propeller pitch and will change the maximum rpm
approxime’ely 100 rpm. Decrease blade pitch to increase rpm,

da  Tiglhiten +u: 2lacp bolts (torque to 20 ft, pounds) anl repeat the pro-
cediie for the other blade,

CAUTION: It is essential that the plteh change of hoth
tlades is identical,
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AIACRAFT CORPORATION
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SPECIAL INSTROCTIONS NC. 48

NOVEMBER 15. 1048

PROPELLER CONVERSION, KOFPFR3 (AFROMATIC) TO HARTZELL -7, =74 or -7B

These instractiona apply only %to those airplanes on which it is possible to
mount the propeller jack cylinder directly on the crankecase, Make certaln
that the enpine has drilled and tapped bosses at the front of the crankcase
before attempting to change propeller assemblies,

SECTION I, REMOVAL CF KOPPER3 (AERCMATIC) PROPELLER ASSEMBLIES AND REWORK
COF COWL

1. Remove proneller hub nut clevis pin, and hub nut.
2, Remove the propeller from the hub,

3. Remove the 145-44010 engine cowl air seal, This geal is held in place
with sevep (7) screws,

L., Remcvs the four screws and muts securing the 145-31506 and 145-31507
baffle zeals to the aft side of the nose cowl,

5. Rework the cut out in 145=-31501-519 cowl assembly, according to the
dimensions given in figure,

£o Lay reinforciap strip 145-31501-582 on the upper nose cowl air entrance
flanse, and using the reinforeing strip as a template, drill five (5)
(No. 30 drill) holes and secure the reinforcing strip to the flange with
five (5) AD4=4-5-2R1 rivets.

7. Using 145-44061 seal as a template, drill eight (8) (No, 10 drill) holes
in the cowl, Nount one AN366F-1032 nut plate at each hole, uaing two (2)
AD3-4-201 rivets to each rmt plate, Drill the rivet holes with a No. 40
drille

8., Attach the 145-31508-10 and 145=31509-10 baffle seals to the aft side of

the nose cow:. using the four (4) NAS221-8 screws and AN365-1032 ruts
removed in step 4 preceding,
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SPECIAL INSTRUCTIONS NO, 48

SECTION I1I., INSTALLATION OF HARTZELL -7 PROPELLER

1,

2,

3

he

7.

Page 2

Remove the 48152 plug button located to the right of throttle in the
dash panel.

Remove the two (2) AN970-3 washers, AN520-10-8 screw, and AN365-1032 nut,
which form *he firewall plug. This plug is located to the left of the
carburetor air control cable, Install an AN931-4-7 grommet in the hole
left by removal of the firewall plug.

Take the jam mut from the propeller control and place forward cf the dash
panel in line with the propeller control mounting hole. Pass the control
through the dash panel and install jam nut, Guide the opposite end of
control through the grommet in the firewsll. Tighten the jam nut to secure
the control to the dash panel.

Secure the propeller control to the 145~51007-4 dash panel support beam.
At a point 6-13/16 inches aft of the firewall, remove the screw holding
the hydraulic lines clamps in place. Replace the screw with an AN520-
10R-1/ screw, mounting the AN742-4 propeller control clip on top of a
4833-D10-6 spacer. At a point 13-23/32 inches aft of the firewall, use
the existing screw and nut {attaching the carburetor air control cable
to the 145-43001-5 angle) to secure the AN742-4 propeller control clip
to the ~5 angle,

Attach the 145-43023 bracket to the engine by removing the two rear upper
erankcase bolts and replace with AN4-134 bolts and eight (8) AN960-416
washers, Mount the bracket on the left side of the top crankcase mating
flange. Torgue the bolts to 75 inch pounds.

Attach the 145-44060-2 brackst to the engine, by removing upper crankcase
bolts No, 6 and 7 (as counted from the rear of the engine) and replacing
aith AN4Z-134 bolts and eight (8) AN960-416 washers, Mount the bracket on
the right side of the crankcase mating flange. Torque the bolts to 75
ineh pounds,

Attach the propeller control to the brackets installed in steps 5 and 6
preceding, using four (4) each AN742-4 clamps, NAS221-8 screws, AN365-1032
nuts, and 145-43026 sleeves. The sleeves should be located in such a manner
as to prevent the clamps from crushing the flex control, causing it to bind,

Remove the two AN913-2 pipe plugs from the forward part of the engine.
3ee Pare 55 of Navion 3ervice !anual for exact location. Attach the
AN6264-4-17-1/2 hose assembly to the left side of the engine, using an
AN901-100 pasket, 145-44052 bushing, and ANBlé-4 nipple to secure the
hose. Attach the AN6264-6-11-1/2 hose assembly to the right side of the
engine with an AN822-6-2 elbow.



SPECIAL INSTRUCTIONS NO, 48

9, Install propeller on engine in accordance with the following instructions
taken basiczally from the Supplement, Section X, of the Hartzell Propeller
Manual, third printing, dated August, 1948.

a, Clean shaft threads and splines thoroughly, removing all nicks,
burrs, and galls, Make a careful check to determine that shaft
threads are aot burred or pulled. Stons out burrs and use crocus
cloth te remove scratehes.

b, Wipe the shaft clean and dry with a lint free cloth.

c. Remove piston from cylinder by removing A-121 valve link screw and
3l4ding piston forward off pisteon guide rods.

d, Remove diaphragm B=119 by removing outer and inner plates B-120 and
A-113 o

e, The cylinder is mounted on the engine nose with the guide pins A-122
in the horizontal plane, and the servo valve on the upper left side
of the cylinder, locking aft. In order to eliminate all possibilitles
of oil leaks it 1s recommended that a paper gasket be used between
cylinder €-111 and the face of the engine, together with gasket com-
pound .

f, The cylinder C-111-7 is mounted with four (4) Allen head cap screws
{5/16-18). Use 1/16 thick aluminum or copper washers under the heads
of the screws. Be sure the screws do not bottom in the engine tapped
hole befora pulling up tight on the cylinder; otherwise oil will leak
out, 3afety screws with wire through drilled holes in screw head.

g. Install rubber diaphragm with inner and cuter diaphragm rings.
INMPORTANT -~ tighten all screws uniformly untll the rubber squeezes
1% past the edges of the rings 1/16 inch. Breakage of the rings
may resalt if only a few screws are tightened up at a time,.

h. Conneci hydraulic lines AN6264-4-17-1/2 and ANA264-6~11-1/2 to the
servo valve, Use an AN823-4 elbow and an AN912~3 bushing when con-
necting the AN6264=4-17-1/2 line to the valve, and an AN822-6-6 elbow
to connect the AN6264-6-11-1/2 line.

1. Grease front face of rubber diaphragm ard install piston. Connect
A-118 link with piston, using A4-121 screw. Safety screw with wire
running to other screws on piston,

j. Install the rear cone cleen and dry; then coat the hub face of cone, and
shafv threads with a thin film of antisieze compound (Specification AN-
C-53, or equivalent). Coat the shaft splines with a thin coating of
engine oil. :
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SFECIAL INSTRUCTIONS NO, 48

F. Jlids the jick plete inte poziticn on the criinder ruide stnds,

1., TInstal: the en-ine cowl air seal, securing with nine (9) NAS221-9
SCTews,

m. Remove ell errease or anti-rust compound from the propeller hub and
wipe Ory.

n. Raise propeller and alipn wide hub spline with propeller shaft blird
snline. Then cautiously slide propeller on shaft, taking care not
te darmare splines, cone seat, or cone.

6. 3precd the propeller counterwmeichts apart. Turn the jack plate
coun%ter-clock-wise unti) the actuating links line up with the blade
shank ettaching blocks. Then pull the counterweirhts together until
the actuatine links and attachine bhlocks are in place,

CAUTION: Extreme care must be exercised to prevent the
tlede from rotsting too far and allowing the
block to strike the hub at an angle or on the
end. This will cause block to crack on one end.
If this happens and propeller is reinstslled with
the cracked end on the urder side it cannot be seen,
consequently after a few hours in flight, block may
fail completely with subsequent malfunctioning of
the propeller,

p. Coat the hub face of the front cone with antisieze compound.

Q. 1Intetall the halves of the front cone on retuiner nut shoulder, start
retainer mat and cone onto shaft, and gcrew up snug.

Check rositizning of element piston to ascertain that clearance is avail-
able to allow a 3/16 inch deflection of the diaphragm to either side of
neutral. By pushing or pulling the propeller counterweights, move the
piston formward or afi, as necessary, to bring the face of the piston flush
with the face of the outer diaphrapm clamping ring. With the plston in
this position, there should be a minimum clearance of 1/4 inches between
the jack rlazte collar and the propeller hub, Should there be less than
/4 inch claur-nce at this point, the rear cone should be shimmed up,

as necessary, to attain this clearance.

Tyemple: Jith n clearance of 7/32 inch hetween the jack plate
collar snd the propeller hub, it will be necessary to
place sne (1) 1/32 inck shim behind the rear cone,

After esteblishing the jack plate clearance, as described in step 10
preceding., complete the propeller installation as follows: -




12,

13,

15,

SPECTAL INSTRICTIONS NC, 48

a. DBlock one blade and tiphten retainer nut with a torque of 540 pounds
(a 180 pound load at the end of s three foot bar),

b. Install the retainer nut snap ring in the hub groove,

co Install the propeller retaining nut locking pin, from inside of shaft
through aligned shaft hole and retainer nut hole,

CAUTION: If propeller shaft and retainer nut holes deo not
line up, tighten retainer nut slightly until align-
ment can be obtained. Do not loosen retainer mut
to obtain alignment for locking pin installation,

d. Install washer and cotter pin on locking pin.

NROTE: In some cases it may be necessary to use a 3/16 inch lock
pin when clearance is not available for the 1/, inch pin.

Connect push-pull control wire to valve lever A-117. When connecting con-
trol to lever A-117, place piston in forward position with 1/16 inch gap
between jack plate collar and propeller hub, and valve body 3/8 inch from
valve plate (near mid ositionﬁ; also push-pull control should be pulled
out from dash about 1/8 inch, to allow for spring-back cushion,

Run up engine and set low stop pitch control to provide proper staetic rpm
(1975 - 2025).

Upon completion of the preceding installation, make an operational check

of the jack plate clearance. In the full forward position of the diaphragm,
(maximum rpmj with engine running, there must be a minimum of 1/8 inch
clearance between the jack plate collar and propeller hub. Clearance may
bte observed from the side of the ajrplane while the engine is running.

NOTE: This clearance must be obgerved while the engine is run-
ning, as the propeller counter-weights will cause a change
in the propeller pitch as the engine 13 stopped. It is
realized that no measurement can be taken while the engine
is running; however, if the clearance 13 obviously less than
1/8 inch the low pitch stop must he adjusted to provide
clearance,

It is important that this jack plate to hub clearance be maintained to pre-
clude any nossihility of everlmading en-ine thrust hearinpg with rropeller,

If the foregoing instructions are fully complied with, the meximum static
rpm will be approximately 2025, This adjustment should give a maximum

sea level take-cff of 2300 with approximately a 400 rpm control range when
the propeller control is moved from full increase to full decrease rpm.
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SPECIAL INSTRUCTIONS NO, 48

DO NOT attempt to increase this control range, if 1t will cause
over-deflection of the diaphragm of more than 3/16 inch forward.

DO NOT attempt to increese the maximum take-off rpm above 2300
as the engine, airplane and propeller combination is not approved
for any setting in excess of 2300 rpm and any attempt made to so
adjust the prepeller will result in a decressed clearance between
the propeller hub and jack plate with subsequent possible over-
loading of the thrust bearinga,

If the desired maximum rpm cannot be obtzined, the blade settings In the hub
must be changed rather than removing spacers from back of the rear cone. The
blade settings may be changed by the following procedure:

a, If the propeller and clamp are not already indexed, scribe a reference
line from the propeller blade to the blade clamp.

b. Loosen the outboard clamp bolts,

¢, Rotate the blade in the clamp as neceasary to increase the maximum rpm.
A movement of the blade of 1/32 inch in the clamp will effect approxi-
mately a 1° change in propeller pitch and will change the maximum rpm
approximately 100 rpm. Decrease blade pitch to increase rmm.

d, Tighten the clamp bolts (torque to 20 ft, pounds) and repeat the pro-
cedure for the other blade.

CAUTION: Tt is essential that the pitch change of both
blades is identical,
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AIRCRAFT CORPORATION
WESTERH DIVISION

HAYIOM FIELD, SEGUIN, TEXAS -« TELEPHOME 15111 FR 9-56414 BEQX 2647 - AIRPORT STATION
rFermerly Guadalupe County Airpert? OAKLAND, CALIFORHIA (415 LO 2-5523

SPECIAL INSTRUCTICNS NO, 49

DECEMBER 13, 1948
SHUTTER INSTALLATION - OIL COOLER

An adjustable shutter, to prevent passage of air through the ¢il cooler, and
necessary shutter control linkage, may be installed as follows:

1, At a point 1-1/2 inch above the radio control panel cutout and 1-1/2
inch inboard of the left edge of the radio econtrol panel cutout, drill
a 5/16 inch hole in the dash panel. FElongate the hole horizontally
to a length of approximately 3/8 inch.

2, Place the 154=47001-24 lock block over the hole in the dash panal,
The block should be placed so that the flat side of the cutout is at
the right and cuts the arc of the dash panel hole. Use ths block as
a template to mark and drill (No, 30 drill) rivet holes, four places.
Secure the bearing block to the forward faca of the panel with four
(4) AN426-AD4=5 rivets, or four {4) 6-32 brass screws.

3. Place the 154~00010~8 decal on the dash panel, above the hole drilled
in step 1.

4Le Place the shutter assembly in position forward of the oil cooler.
Using the assembly as & template, mark and drill three (3) mounting
holes {No, 10 drill}, Drill one hole for éach base mounting flange,
and one hole above and to the right (looking aft) of the shutter door.

5, Secure the shutter assembly to the mounting structure., Use three (3)
each AN3-4A bolts and AN365-1032 nuts to secure the base mounting
flanges. Secure the body of the shutter assembly to the oil cooler
baffle with one (1) each NAS=43-3=32 spacer, AN365~1032 mut, and
AN3-10A bolt.

6. Install the shutter assembly angle brace, Fit the brace into position,
so that the upper part of the brace fits against the 154-47001=31 clip,
and passes on downward and aft past the eir baffle brace and the cowl
longeron. Drill through the angle and clip {(No. 30 drill) and secure
with two (2) AN442-AD-5 rivets. Drill through the angle and structure
("F® drill) at the junction of the angle brace and air baffle brace
and at the junction of the angle brace and longeron. Secure the angle
brace at each point with one (1) each AN3-=3A bolt and AN365-1032 nut,

...-I._.




SPECIAL INSTRUCTICNS NC. 49

7o

8,

9.

10,

1.

12.

At a point directly aft cf the shutter bell crank, and approximately
two (2) inches above the line of rivets securing the 143-31005-9
angle to the aft face of the firewall, drill a 3/8 inch hole in the
firewall,

Place the 154=47001-18 bearing block over the hole in the firewall and
use the block as a template to mark rivet locations, four places.
Drill the rivet holes with a No. 30 drill. Secure the block to the
forwerd fzce of the firewall with four (4) AN470-iD4-8 rivets, or

four (4) 6~32 screws.

Pass the 154-47C01-17 control rod through the instrument panel and
firewall holes. Adjust the clevis end of the rod so that when the
154=47001=24 lock block is mating with the first notch in the con-
trel red, the oil cooler shutter is in the full open position.

Secure the rod end clevis to the bell crenk with one (1) each AN393-7
clevis pin, AN960-10L washer, and AN380-2-2 cotter.

Hook the 145-~52320-2 spring to the -17 rod. Hook the other end of the
spring te the inboard mounting nut c¢f the left defroster duct. This
spring should cause the control rod lock notches to mesh firmly with
the lock block,

Using a good grade rubber cement, secure the 154-47001-22 ru“ber pad
in place under the shutter door. :

NCTE: When installing the center base mounting flange bolt, check
that the shutter door backing angle is lightly touching the
aft side of the door; but is not bearing hard enough against
the door to cause it to bird.
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AIRCUAFT CORPORATION
WESTERH DIVISION

80X 2647 - AIRPORT STATIOM

NAVIOM FIELD, SEGUIN, TEXAS <+ TELEPHONE 15120 FR 96414
OAKLAND, CALIFORMIA {4151 LD 2.552}

1Formerly Guadalupe County Airport)

SPECIAL INSTRUCTIONS NO, 51

FEBRUARY 15, 1949

GYRO INSTROMENT PANEL INSTALLATION

EFFECTIVITY: NAV4~1790 AND SUBSEQUENT

Install Gyro Instrument Panel Kit, Ryan Dwg. No. 145-89088,
Cataldg Item No, 717-100 complete Gyro Panel
Catalog Item No. 717-200 Panel less Instruments

as follows:
1. Remove reflector and instrument panel from control panel.

2. Iocate a point to the left of control panel center-line 13-1/2
inches (16-3/8 inches if cylinder head temperature gage is installed)
and 11 inches up from the bottom of panel, mark and cut a 2-3/32 dia-
meter hole with a 1/16 inch notch at bottom center of hole.

3. Remove fuel quantity indicator from its present poslition and install
in the opening cut in step 2,

4. Remove clock from its present position and install in opening left
by fuel quantity gage.

5. Remove airspeed indicator from its present position, Remove adapter
from former clock opening and install air speed indicator.

6. Install directional Gyro in opening left by air speed indicator.
NOTE: It will be necessary to remove the light located
to the right of instrument in order to provide
clearance for directional Gyro.

7. Install suction gage in blank opening to the right of rate of climb
indicator.

8. Remove adapter plate from opening directly below suction gage.

Remove oil pressure indicator from present position and inastall
in opening below suction gage.
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SPECIAL INSTRUGTIONS NO, 51

9.

10.

11,
12,

13,

14,
15.

16,

17.

18,

19.

20,

21,

Remeve manifold pressure gage from present location and install
in opening left by oil pressure gage.

Remove adapter plate from opening that was formerly used by
manifold pressure gage, and install artificial horizon,

SEE SKETCH.
Install 400 x 6 and 434 x 4 elbows in ports of Gyro horizon.

Inatall 300 x 4 union into suction gage and connect -10 line
asgembly one end to suction gage, the other end to 434-4 fit-
tlng in Gyro horizon.

Install 3200 x 4 pipe adapter and 752 x 6 tee into directional
Gyro, connect -8 line from tee to 400 x 6 fitting on Gyro horizon.

Reinstall fleoating instrument panel into control panel.

Attach 145=58030 hose assembly to tee and connect opposite end
of hose assembly to line or regulator of suction power supply.
{Reference Special Instructions Kit No. 39.)

Install -2 replacement line from alt, to static line fitting on
airspeed indicator. Attach -/ line assembly extensions to pitot
pressure and static lines with 300 x 4 unions and opposite end to
fittings on airspeed indicator.

Re-route manifold and oll pressure lines and connect to fittings
on the instruments.

Clip =12 light assembly to fuel quantity indicator U clamp in
such a position that the light will reflect through the slots
provided in the instrument sides.

Attach No, 328 wire of ~12 light asgsembly to compass harness.
(This is the connection left by removal of light assembly from
hole now covered by directional Gyro.)

Attach 145-51081 light reflector to the instrument face slde of
the panel with the right hand top attaching screw of the direction~
al Gyro instrument,

Place -14 light seal over directional Gyro shaft and install the
145-51080 reflector panel. (Seal should be stapled together.)

NOTE: This kit is C.A.A, approved and requires only the
filling out of a Form 337 and submitting to C.A.A.
inspector for approval.

Page 2 of 2
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ARCRAFT CORFORATION
WESTERN DIVISION

NAYION HELD, SEGUIMN, TEXAS + TELEPHONE (5121 FR 9.8414 BOX 2637 AIRPORT SEATION
1formctly Guadslupe County Airport) OAKLAMD, CALIFORMHIA (41%: LD 2-5421

SUPPLEMENT KO. 1
SPECIAL INSTRUCTIONS NO, 51
SEPTEMBER 1, 1949

On page number 2, step number 12 correct to read as followa:

Install 10-1146-75 adapter into suction gauge and connect =10 line
asgembly, one end to suction gauge, the other end to 434-4 fitting
in Gyro horizon.

On page number 3, illustration, upper left hand corner, strike out 300 x 4
union and write in 10-~1146~75 adapter.




R

NAVION FIELD, SEGUIN, TEXAS -~
{Formecly Guadalfupe Camnty Airport)

AIRCRAIT CORPORATION
WESTERN DIVISION

SPECIAL INSTRUCTICHNS NO. 52 SPECIAL INSTRUCTIONS

MARCH 1,

EFFECTIVC: [AV-4-1270 TO 1693 A!D LAVIONS EAVI.IG TLE EOUDRF AST" ¥IT IVSTArICT-

19ty

FUEL FILTER SCRELN INSTALIATION

Fuel Filter Screen, Ryan Fuel System Kit Drawing Ne. 145-775%5, install as

follows:

ll

2.

Remove Adel electric fuel pump access gill cocr.

Locate and drill a 15/1¢ irch diameter hole i- firewall €-1/2 inches
up from bottom, measuring adjaceat to nose whael torque btox andé kL
inches outboard from Lox side,

Remove existing -74 tube assembly from pressure reliaf valva to
firewall fitting, and disconnect f{lexline forward of firewall,

Remove the existing line assembly clamps and fittings from pressure
relief valve, to boss in right hand fuel tank,

Install Ai913-3D plug in tank koss, or tee, if auxiliary tank is
installed.

Check 145-46228 manifold fitting on Adel electric pump ané ascer-
tain if a 1/4" pipe tap hold with plug is installad, If installacd
remove plug. If there is no plug or hold; locate and drill a told
with a "2" drill (.813}), countersink $7° x 9/16 Ciemeter, rear with
1/4" pipe taper, and tap with 1/4™ pipe throad en uncerside of
fitting 1-3/16" from large end (end oxtendinr out Leyoré Adel

pump) and 7/16" forwarc from thc pump face side,to a depth
necessary to intersect internal hold. See skats ,

NOTE: Prior to reinstalling fitting after drillinr hole, thorousily

flush fitting in solvent or gascline to elimirate 2l chips
remaining from drill anc tapping operation. Alsc replace

"O" rings under cap screws, Replacer~nt "0" rirc5 should ret
be soluable in gasoline.

TELEPHOHNE (512 FR 9-6414 BOX 2647 - AIRPORT STATION
OAKLAND, CALIFORNTA (415:10 2-5521



SPECIAL INSTRUCTIONS RO, 52

7.

6,

10,

11,

12,

13,

14,

Page 2

Install AN915-2 459 eltow into 1/4" hole.

Install pressure relief valve with flow pointing aft into ANS15-2
elbow,

Remove exigsting ANB37 45° elbow frem firewall,

Iastall 145-48080 filter screen assembly into 15/16 inch hole
previously drilled in firewall, attaching with ANS60-1G1EL washer,
AN 924-10D nut installed on AMB23-U4 U5° elbow and eltow Screwed
into forward end of filter screen through firewall, aft fitting
hole to be located underneath,

Reinstall flex line to AMB23-4 fitting,

Install AN823-4 45° elbow into lower side of aft end of filter
screen (end with large hex section).

Connect the -1l4 tube assembly to the ANB23-4 fitting on filter
screen, flush system thoroughly by turning on Adel pump, then
connect opposite end to pressure relief valve,

Plug 7/16 inch ole formerly used by AN837 elbow in firewall with
48152 plug button.

wOTE: LExtreme caution must be exercised to prevent any
foreign material from entering fuei lines and
fittings when making this installation.




SPECIAL INSTRUCTIORS NO. 52

AN823-4 ELBOW
COCKPIT FLOOR (REF.)

145-48080 FILTER ASSEMBLY

ANB23.4 ELBOW ! g

114 TUBE ASSEMBLY

AN960-1616L WASHER
ANG24-10D NUT

PIREWALL (REF.)

RELISF VALVE (HEY.)

AN9]15-2 ELBOW
(REF

Sl

REWORK MANIFOLD ( WHEN NBECESSARY) TO DIMENSIONS SHOWH
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AINCRAFTY CORPORATION
WESTERM DIVISION

NAVION FIELD, SEGUIN, TEXAS + TELEPHONE (5121 FR 96414 BOX 2647 - AIRPORT STATION
tFormerly Guadalupe County Airport} OAKLAND, CALIFORNIA (4151 LO 2-5521

SPECIAL INSTRUCTIONS NO. 53

APRIL 1, 1949

NEW YORK AIR BRAKE HYDRAULIC PUMP

Kit installation New York Air Brake Hydrsulic Pump Ryan Dwg. No. 145-89098
Catalog Item No. 793 Applicable NAV-4-2 through 1564
Catalog Item No. 793-100 Applicable NAV-4-1565 through 1627

Install as follows:
1, Close off hydraulic fluid supply valve with control in cockpit.

2. Remove the existing inlet and ocutlet hoses from hydraulic pump, the
pressure relief valve and fluid supply shut=off wvalve.

3. Remove the 45° weatherhead fitting from the hydraulic fluid supply
shut-off valve and install the AN823-6 45° ell.

NOTE: On Navions serial number 1565 and subsequent
this fitting need not be changed.

4. Remove the weathorhead tee or AN tee fitting from the inlet port of
the hydraulic pressure relief valve and install the 200 x 4 connector
or the ANB16-4 connector. Re-connect the line running from cockpit
valve to connector installed.

5. Remove the 1/8" pipe plug located in pressure relief valve from the
" port opposite the inlet port from which tee fitting was removed and
install the AN822-5 90° ell with opening pointing down.

6. Remove the exiating 145-58020 hydraulic pump and install the new 145-
58024 hydraulic pump assembly with the side port pointing down and to
the left, looking from the rear.

7. Install the AN6260-6-20 hose assembly into the inlst port of hydraulic
¢ pamp (port located on the side) and the opposite end to the fitting in
hydraulic supply shut-off valve.

Install the AN6264-5-20 hose assembly to outlet port of pump (aft end
port) and the opposite end to the AN822-5 90° ell previously installed
in pressure rellef valve,

Page 1 of 2




SPECIAL INSTRUCTIONS NO. 53

9. Remove the tee connecting the left and right landing gear down lines,
located in the main wheel well, Install the 145-58021 restricter
assembly with tee attached, (Restricter pointing forward.)

NOTE: It will be necessary to reduce the length of the 145~
58801-38 line (main line from cockpit valve) by the
amount of the restricter length, reflare the tube
and connect to the restricter.

10. Place the airplane on jacks, push con hydranlic supply shut-off valve
and ground check gear through several cycles before flylng airplane.

This pump is C,A.A, approved and requires only the preparation of a 337 Form,
and submitting to a C.A.A. representative for inspection.

Fquipment Item No. Engine Driven Hydrsulic Pump
Model 674025 New York Airbrake Wt. 3 lbs, H-arm 46"
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NAVION FIELD, SESINM, TEXAY - TELTPHGOME 15121 FR 9.6414 EOX 267 AIRPORT STATION
Lammeely Saatslupe Caunty Airparl) OAKLARD CALIFORMNIA 1415/ L0 2-552)

A
AIRCRAFT CORFORATION
WESTERN OIVISION

SPECIAL INSTXUCTILHS B0, 54

MARCH 25, 1949

XTHEEL WELL FAIRING DOORS INSTALLATION

Kit - larnding Gear Fairings, Ryan Dwg. No. 145-89097, Catalog Item Fo. 792

Effectivity: NAV~4's prior to 1790

SECTION A. Installation and Adjustment of Nose Wheel Doors

1.

2o

3.

Lo

5a

7

Place eirplane on jacks so that the landing gear may be retracted
ag desired. ’-'

Remove the fuselage baffles of the engine cooling air exhausts.

Cut out the templates (see sketch) and locate as indicated on the
loft and right sides of the nose wheel well,

prill four (4) No, 10 (.194 dia.) holes as indicated by the templatea.

Place the bearings on the ends of the cam torque shaft and position
the assembly as indicated by the alignment of the holes drilled in
step 4 preceding with the bearing block mounting holes. Adjust end
play in Searings to a maxjmum of 1/32 inch; by placing ANS60-716L
washers, as necessary, behind the lef't hand bearing. Remove any
rivets located beneath the bearing blocks.

Secure the bearing and torque shaft assembly in place with four (4)
each AN3-74 bolts and AN365-1032 nuts.

Retract the nose gear and place the fairing doors in position over
the wheel well. Check that the doors are fully forward and do not
contact the wheel or tire, Mark the location of the door hinges on
the fuselage skin, The hinges should start immediately aft of the
firewall.

Page 1 of 4
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SPECIAL INSTRUCTIONS NO. 54

90

10,

11,

12,

13,

14,

15,

16.

17,

Remove the rivets which fall within the location marks of the hinge.
These should be the 25 skin rivets immediately aft of the firewall
on each side of the wheel well.

Insert the hinge plate of each door between the alrplane skin and
the pose beam assembly. Close doors and check fit., The doors must
meet at the centerline of the airplane and must conform to the cut-
out of the wheel well, If necessary, a small amount of material may
be trimmed from the edges of the doors to make them fit,

Using the existing rivet holes as a template, drill each hinge plate
(No. 30 drill) and rivet in place with AD4-2R1-5 rivets.

Locate the 145-33308-2 stop at the forward end of the wheel well.

The stop should be located on the centerline of the airplane so that
it will extend into the wheel well to contact both fairing doors when
they are closed. Drill the stop and mounting flange two places (No.
40 drill) and secure with two (2) AD3-2R1-; rivets,

Locate the 145-33307 bracket and spring assembly at a point 2-1/2
inches outboard of the airplane centerline, and 1-3/4 inches for-
ward of the wheel well cutout, Drill the bracket and skin two places
(No. 40 drill) and secure with two (2) AD3-2R1-4 rivets.

Before attaching the door actuating links, raise the gear slowly;
by hand, checking that only the tip of the upper drag link enters
the cam and that all other points of the drag link have 1/16 inch
clearance,

Attach the door actuating links, adjusting the lower links to be approx-
imately 5-3/8 inches long.

Retract nose gear by hand until tip of upper drag link is ready to
enter slotted cam, With the actuating links in the over-center locked
position, the tip of the drag link should clear the lower cam section
by approximately 1/16 inch., To increase this clearance lengthen the
upper actuating link, To decrease this clearance shorten the upper
actuating link.

Measure the distance from the door link attaching bolts to the center-
1ine of the cam torque shaft for both doors. Note this measurement for
future reference.

Completely retract nose gear and check the fit of the doors., If doors
are not fully closed, shorten the lower links only, to raise them. If
doors hit stops before strut 1s fully retracted and locked, lengthen
links only. When properly adjusted the doors will preload against
stops encugh to prevent movement of the doors; but will not preload
enough to prevent gear from latching in the up position.
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SPECIAL INSTRUCTIONG NO. 3.

18,

190

20,

21,

Extend the gear and adjust linkage to sbtain measurement noted in
step 16 preceding. Lengthen or shorten the upper links only, at

this time,

Retract gear and check zam clearance and fit of deors. Make any
fine adjustnents required by fcllowing preceding adjustment pro-
cedure.

As a final check attempt to hold doosrs clused while slowly extend-
ing gear. The cam mus* move the doot links to an over center, locked,
position without aid of the spring. Should cam movement fail to open
the doors fully check the lower -am tip clearance in step 15 pre-
ceding. If necessary reduze thix clearance slightly and repeat ad-
Justment procedure.

Reinstall fuselage baffles.

SECTION B. Installation snd Adjustment of Main Wheel Doors

for one main wheel well fairing door only, and

sT2 s
will have ts be repeated for the uprosive wing.

1,

30

4o

%a

7o

Locatez the twd 1.i3 33302-10 :iops cn the wing rit at station 24.5.
The stopy will be centered cn ‘he vit flange with the bottom of the
stop 3/8 inh above the lower wing sxan. Secure each stop to the rib
with tws {2) AD3 2Rl 4 rivets.

Remove the zipght {8} rivets seruring the lower wing skin to the bulk-
head flange 2% the =iitnsard end of the wheel well,

Place the hinge plate. spacer. and stiffener on the upper aide of the
bulkhead flange; and using the existing rivet holes as a template drill
eight plazes with a Na, 13 drill (.i%6 dia.)

Secure the hinge rlat», spa.er and stiffener =0 the wing structure
with eight (8) each ANS26-83ZR1C screw: and AN265-832 nuts,

Place the 14513322 brackes on the strut. slighily below the lande
ing ligh% Yrazke*.

Connect the 14%5-33303=3 link <o the dos: and bracke:. Move the bracket
up or down. &3 neteszary. t3 plare ths link in a horizontal position;
and adjust the Jengrn of lirk rv2 provide a 1/8 inch minimum clesrance
between the fairing ds:r and lanai-g lighs.

Retract the gear slowly checking “or 178 inch minimum clearance as
the link passes in front of landing ligh®. Rotate the clamp, on the

shock strut  t> incvease »r d--reace this clearance.
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SPECIAL INSTRUCTIONS NO. 54

8, With gear completely retracted, the door should bear against the
stops with a 2 to 3 pound load., To move the door toward the stops
slide clamp, on strut, toward wheel

9. Lower gear and recheck clearance around landing light. Repeat ad=-
justment procedure as necessary.

SECTION C. Operational Check
Before removing airplane from jacks, raise and lower gear a minimum of
three times; carefully checking all operational clearances and fit of
doors, Make certain that gear 1s down and locked before removing jacks,

This Kit is C.,A.A, approved and requires only filling out of Form 337
and submitting to C.A.A. representative for inspection.
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- SPECIAL INSTRUCTIONS NO, 54

—

'-’_‘__'_,,-'

LEFT SIDE
TEMPLATE

FORWARD e

—

RIGHT SIDE
TEMFLATE
@ o
—eomgp—FCRHARD

BEFORE CUTTING, CEMENT TEMPLATES TO THIN
CARDBOARD TO MAINTAIN SHAPE AND DIMENSIONS

VIEW INSIDE NOSE WHEEL WELL SHOWING
PLACEMENT OF TEMPLATE FOR LOCATION
OF BEARING BLOCK MOUNTING HOLES




NOSE GEAR BEAM WEB (REF
BEARING BLOCK [45-33305

"\‘ GAM TORQUE SHAFT 145-33304

AN 3-TA BOLT
AN 385-1032 NUT

UPPER ACTUATING LINK
z‘". - /—\/D
2)

UPPER DRAG LINK
LOWER ACTUATING LINK

NOSE GEAR DOOR
ASSEM. 145-33306-2 (R.H)

MAIN L.G. DOOR ASSEM. 145-33302-3 {L.H)

o\

LINK BRACKET
143-33302-9

ACTUATING LINK
145-33303-3

145331002




AIRCAAIT CORPORATION
WILTIFH MIVISION

NAYION FIELD, SEGLIM, TEXAS « TELEPHOME 4512+ FR 9.5414 BOX 2617 AIRPORT “IATION
i1Farmerly Guadalupe County Airgari? OQAKLAND CALIFORNIA 1415 LO 25721

SUPPLEMENT NO. 1 TO NAVION SPECIAL INSTRUCTIONS NO. 5,

JUNE 5, 1949

WHEEL WELL FAIRING DOCRS INSTALLATION

The following changes should be made in the fairing dcor installation pro-
cedure described in Special Instructions No., 54 to facilitate the instal-~
lation of this equipment.

1. The following paragraph replaces paragraph 3 on page 1l:

Cut out template printed on page } of this supplement

and locate as indicated on the right and left sides of
the nose wheel well., (The templates furnished with
original instructions have the holes located incorrectly).

2. Paragraph 5 on page 1 of the instructions should read as
follows:

Place the 145-33305 bearings on the ends of the 145-33304 cam
torque shaft and position the assembly in the wheel well as
indicated by the aligmment of the holes drilled in step 4.
(Remove any rivets located beneath bearing block). Make a
temporary installation of the assembly in the nose wheel well
with four (4} AN3-7A bolts and AN365<1032 nuts. Line up cam
on torque shaft with approximate center of upper actuating
link and mark around ends of shaft at the end bearings with

a pencil. Remove torque shaft assembly from airplane and
drill a No, 40 cotter pin hole in each end of shaft. Locate
cotter pin hole far enough inboard of the pencil marks so that
an AN960-816L washer can be installed between the cotter pins
and the bearings and still leave approxdmately 1/32 inch end
play in shaft. Install cotter pins and washers and make a
permanent installation of the torque tube assembly in the nose
wheel well,

3. Delete present paragraph 6 on page 1 and use the following
instructions for step 6 of the procedure:

7z
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PAGE 2 of 2

SUPPLEMENT NO. 1 TO SPECIAL INSTRUCTIONS NO. 54

Install the 145-33308-1 stop assambly on the 145-3,143 dural
block at top of nose gear wheel fork with two (2) AN515~-8R7
screws and AN936=A8 washers, Using stop assembly bracket as

a template, mark location of mounting screw holes on block with
pencil and drill two {2) holes with No. 29 drill and tap with
an 8/32 tap. Locate the 1;5-33308-1 micarta stop assembly

1/8 inch below top of dural block and centered horizontally on

the block,
4o The dimensions in paragraph 12 on page 2 should read as follows:

The 2-1/2 inch measurement given in this paragraph should be
2-3/4 inches and the 1-3/l inch measurement should read 1/4 inch.

NOTE: In cases where difficulty is encountered in
getting the nose gear to lock in the up posi-
tion after fairing doors have been installed,
it may be necessary to widen the slot in the
145-34118 hook assembly -~ awdliary landing
gear uplock 1/16 inch. This may be accomplish-
ed by £iling 1/16 inch off the top edge of the
slot, Under no circumstances should any mate—
rial be taken off the lower edge of the slot.
Due to the additional load placed on the nose
gear actuating mechanism, it may also be nec-
essary to increase the length of the actuating
cylinder piston shaft by screwing the end fit-
ting out on the shaft a maximm of one full
turn. Do not attempt to adjust actuating cyl-
inder until affer slot in uplock has been wid-

LEFT oG ~T
®) O
& @]
Fote il > L Feeuiis




L3
ARCRAIT CORPOAATION
WESTERN DIVISION

NAVION FIELD, SEGUIN, TIXAS » TELEPHONE 1312} FR 9-6414 BOX 2647 AtRPORT STATION
1Formorly Guadalupe County Airporil OAKLAMND, CALIFORMIA (4151 1O 2-5511

SPECIAL INSTRUCTIONS NC. 55

APRIL 29, 1949

ENGINE EXHAUST MUFFLER HEATER INSTALLATION

Kit - Muffler and Heater Installation, Ryan Dwg. No. 145-89099
Applicable on WAV-4's prior to 1628

NOTE: This kit may be installed without removing the
engine fron the airplane, However, it is possible
to do a faster and better job 1f the engine is
first removed according to the instructions in the
"Navion Service Manual''.

SECTION A. Preparation

1. Remove engine fron airplane according to instructions on page 57
of Service Manual,

2. Remove oil cooler and inboard oil cooler support bracket.

3. Remove Stewart~Warner heater, if installed and any exdsting
wiring or lines to heater, securely capping fuel line intake
pOI'ta

SECTION B, Firewall and Lower Cowling Rework

1. At a point 4-1/2 inches above and 1-7/8 inches inboard of the
center of the air distributor intake plate, drill a 5/16 inch
diameter hole through the firewall and insert an AN931-/-7
gromnet. This hole is for ventilating air mixing valve control.

2. Drill four {4) (No. "F" drill) holes in firewall. See figure.
These holes are to be used to secure the tail pipe supports.

3. Remove the mounting nut of the firewall fitting for the fuel
pressure relief line., Place the 154,=48001-119 shield over the
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SPECIAL INSTRUCTIONS NO. 55

Lo

fitting and re-install the mounting nut. Before tightening the
mounting nut move the shield flange to the outboard side of the

fitting.

Place one (1) 143-31901-500 cover plate over the inside of each
exhaust stack cut=out in the lower cowl skin. Using the plates
as templates, drill twenty-four (24) (No. 30 drill) holes in the
cowl skin, Secure each plate to the skin with twelve {12)

2H1-ADL~! rivets.

SECTION C. Ilework of Left Bulkhead Baffle

1.

2

3

L,

Se

bo

Ts

8.

Locate 1/,3-31901-304 doubler on face of bulkhead, This doubler
is to be located irmediately below bulkhead upper flange, with
outboard vertical edge 15-1/16 inches from airplane centerline.

Clamp doubler in place and using doubler as a template, drill
seventeen {17) (No. 30 drill) rivet holes along the border of
the doubler, two (2) (No. 10 drill) holes near the upper inboard
edge of the doubler, and cut out the bulkhead web to match the

center hole in the doubler.

Secure the doubler to the bulkhead web with seventeen (17)
L1, 2ADL=), rivets.

Place the 145-42127-5 seal in place over the aft side of the
bulkhead web cut-out, with tiie cut-in edge of the seal at the
top, immediately inboard of vertical center. Using the seal as
a template, drill eight (8) (No. 6 drill) holes in the web and

doubler.

Locate one AN362-1032 nut plate over each hole drilled in step
l, preceding. Attach the nut plates to the forward side of the
doubler with sixteen (16) 2R1-AD3-5 rivets.

Place the seal and 145=42127-6 plate over the bulkhead cut-out
and secure with four (L) each AN3=5 bolts and AN960-10 washers.

Locate the 145-47001-12 oil line shield against the inboard flange
of the doubler. The shield should be so located as to be a shield
between the oil pressure and returmn lines and the unshrouded por-
tion of the exhaust muffler. Using the shield flange as a template,
drill two (2) (No. 10 drill) holes through the bulkhead, and secure
the shield to the bulkhead with two (2) each AN3-3 bolts and AN365-

1032 nuts.

On the aft face of the bulkhead, mount the 145-47001-11 oil cooler
bracket with two (2) each AN520-10-R7 screws, AN365-1032 nuts, and
AN960=-10 washers. Secure the bracket to the bulkhead at the two
(2) (No., 10 drill) holes drilled in step 2, preceding.
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SPECIAL INSTRUCTIONS NO. 5%

SECTION D. Rew:ark cf Right Bulkhead Baffle

1.

2o

3o

La

54

be

7:.

8,

9e

Locate 143-31901-30) doubler on aft face of right bulkhead baffle.
The doubler should ride on the buikhead angle flange, and the
upper inboard corner of the doubler should be 3-1/8 inches out-
board ¢f the inbecard edgs of the bulkhead web.

Clamp doubler in plarce and use as a template to drill twenty-one
(21) (No, 30 drill) rivet holes. and to cut the bulkhead web to
match the cut-cut holes in the doubler.

Secure the doubler to the bulkhead web with twenty-one {21)
LL2ADL-L rivets.

Place the 143-=31901-302 plate over the cutboard doubler cut-out
ncle, and use as a template to drill five (5} (No. 30 drill)
heles through the doubler and bulkhead webo

Secure the =202 rlate and 143-31901~303 packing to the aft face
cf the doubler with five (5) LAL2-ADL-6 rivets.

Locate a pcant con the 145~31901~20 fiange. £-17/32 inches out-
btoard of the airplare centerline. From this point drop a verti-
cal line atrcss the aft face of the bulkhead web, On this verti-
cal line lccate two peints, 1-1/2 and 3-3/16 inches below the top
cf the -20 flange. At the point 1-1/2 inches below flange, drill
a 1-1/4 inch diameter hole. At the point 3-3/16 inches below
flange, drill a cne (1) inch diameter hole, Tws inches outhoard
of the i-1/4 :n<h hole, drill a second one (1) inch diameter hole.

Place the 145-42123-5 seal over the tail pipe cut—out and use a
template to lovate eight (8) drill points for location of mounting
belts. Drill with a No. % drill.

Lecate one AN362F-1032 nut plate over each hole drilled in step 7
preceding. Attach the rnut plates to the forward side of the bhulk-
head with sixteen (16} 2R1-AD2-5 rivets.

Place the seal and 145-42128=) plate over the tail pipe cut-out
and secure with four (4} each AN3~5A bolts and AN960-10 washers,

SICTION E. Carburetcr Air Mixing Chamber Mcdification

1.

2o

Remcve the z2arburetor air mixing chamber from the airplane and dis-
assemble,

Reassemble mixing chamber, replacing the chamber body with 145
4L2201-84 bedy.

Page 3 of 6



SPECIAL INSTRUCTIONS MO. 55

3., Slide the 145-L2201-83 hot air dump pipe on the aft end of the
hot air tee. Secure the pipe to the tee by drilling a 3/16 inch
diameter hole through the dump pipe and tee and fastening with
an AN3-15 bolt and AN365-1032 nut.

Le At a point four (L) inches to the left of the carburetor center-
line and five (5) inches aft of the transverse carburetor center-
1ine cut a 1-7/16 inch diameter hole in the bottom cowling.

5. Slide the 791L-2E-21 clanp on the bottom of the hot air dump tube.
Remove the air mixing valve assambly on the airplane.

6. Rotate and raise or lower the 791-2E-21 clamp as necessary, to
locate the clamp mounting clip in a spot free of obstructions.
Drill one {1) (No. 30 drill) hcle to match the clip and secure
the clip to skin with an ADC~4 countersunk rivet.

SECTION F. Installation, Left Exhaust llanifold, Exhaust Tail FPipe,
Tail Pipe Shroud

1, Attach the 145~42118-35 tail pipe support to the tail pipe with
two (2) each ANA-6A bolts, and AN363-428 nuts. Place the tail
pipe support cn the forward side of the support bracket, with
the 1,5-42118=43 reinforcing plate over the support.

2. Pass the forward end of the 145-42121 tail pipe forward through
the bulkhead baffle z2ut=out, Place the 145=42118 muffler manifold
in position and connect the tail pipe to the muffler, using one (1)
each All325=1) rlevis pin, AN960-10 washer and AN380-2-2 cotter to
secure the attaching clips.

3. Attach the 145-42127-11 support to the 145-=42127=3 shroud with one
(1) each AN3-4 bolt and AlI960-10 washer. Place the forward end of
shroud over the bulkhead seal and attach to the bulkhead with four
(4,) each AN3~5A bolts and ANQ60-10 washers.

Lo Attach the tail pipe support and the shroud support bracket to the
firewall with two (2) each ANLO4 bolts, AN960-DLL6L washers and
A.NB 6&—.’.\128 nuts,

SECTION G. Installatiocn; Right Exhaust lanifold, Ixhaust Tail Pipe,
and Tail Pipe Shroud

l, Attach the 14,5-42118-35 tail pipe support to the tail pipe with
two (2) each ANL-6A bolts, and AN363-428 nuts. Place the tail
pipe support on the forward side of the support bracket, with
the 145-42118-43 reinforcing plate over the support.
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SPECIAL INSTRUCTIONS NO. 55

2,

Lo

5

6o

Place the 145-42119 muffler manifold in position with the tail
pipe extension fitting through the bulkhead cut-out.

Slide 145-42123 tail pipe on manifold fitting and secure in
place with one (1) each AN393-11 clevis pin, AN960~10 washer
and AN380-2-2 cotter.

On 145~-42128-9 tail pipe shreud drill a (No. 10 drill) hole one
inch above the inbeard edge cf the shroud and 5-1/4 inches aft
of the bend on the shroud flanze. Use this hole to mount an
AN742=32 clamp with one (1) each AN515-10R7 screw and AN365-1032
nut.

Attach the 145=-42128-10 support to the aft shroud flange with one
(1) each AN3-lL bolt and AN946C-10 washer. Place the forward flange
of the 145=42128=9 tail pipe shroud over the bulkhead seal, and
secure the shroud in place with four (4) each Al3-% bolts and
AN960-10 washers,

Attach the 145=42128-10 shroud support bracket and 145-4,2118-35
tail pipe support bracket to firewall. Use the holes drilled in
step 2, Section B, preceding, and two (2) each ANAL-L bolts, ANG60-
Di16L washers and AN264-428 nuts.

SECTION H. Imstallation, Het Air Mixing Valve

1.

24

3.

L

5e

6.

Using the existing clamp, mount the 145-42122 mixing valve on the
firewall.

Insert the exdsting ventilating air intake duct into the forward
end of the mixing valve, and secure with the existing clamp.

Secure the 1,5=42202 flex tube coming from the bottom of the valve
to the heating shroud out-let pipe, with one (1) each AN735-32
clamp, AN515-10R7 screw, and AN365-1032 nut,

Attach the 145-42202 flex tube to the mixding valve dump out-let with
one (1) each AN735-32 clamp, AN515-10R7 screw, and AN365-1032 nut.
Attach the lower end of the flex tube to the exhaust tail pipe shroud,
using the clamp attached to the shroud in step 4, Section G, preceding.

Secure a 795-3 clip to the windshield defroster air out-let adapter
assembly., Drill a {No. 18 drill) hole 9/16 inch above the flange hole
on the inboard side of the adapter, and secure the ¢lip to the flange
with one (1) each AN515-8R7 screw and AN365-832 nut.

At a point 17-3/4 inches outboard of the airplane centerline and 1/i
inch above the edge of the 14,5-51060 glove compartment bracket, drill
a (No., 18 drill) hole. Secure a 795-3 clip to the bracket with one
(1) each AN515-8R7 screw and AN365-832 nut.
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SPECIAL INSTIRUCTIONS MO. 55

7. Drill a 3/8 inch hole through the control panel, in line with, amd
3-1/2 inches outboard of the air distributor control. Place the
"CABIN HEAT PULL HOT" decal on the panel immediately above the hole.

8. Thread the M-22-0=-32B “Aren" flexible control through the panel,
through the clips installed in steps 5 and 6 preceding, and through
the firewall. Secure the end of the flexible shielding with the
AN742-3 clip on the upper edge of the mixing valve, and attach the
control wire to the pivot arm with a K-3058 swivel and AN380-2-2
cotter. Adjust the conirol cable so that with the mixing valve in
the cold air position, the control has a 1/8 inch spring back from
the control panel.

SECTION I. Engine Installation

1. Remove old exhaust stacks and shrouds from engine, saving mounting
nuts for re-use,

2, Lower the engine slowly into place, checking that all attachments
and controls are in the clear. Install the engine in accordance
with instructions in the "Navion Service Manual’,

3.+ Attach the manifold muffler pipes at the engine exhaust ports. Use
nuts previously removed, and torque to 80-90 inch pounds.

Le Qlemove the oil cooler outlet fitting and replace with special 145=
47031 fitting, then install oil cooler in previous position.,

50 Attach 145-42125 left muffler support rod to left rear carburetor
mount stud.

6. Using 145-42124 clip, attach rod to lug plate at upper aft end of
muffler. Drill a ("F" drill) hole in the plate and attach the clip
to the muffler with one (1) each ANL=5A bolt, AN960-414 washer and
AN363-428 nut, Attach the rod to the clip with one (1) AN4-7A bolt,
one (1) AN363-428 nut and four () AN9&0~416 washers.

7. Attach 1,5-42126 right muffler support rod to right forward carburetor
nount stud.

8. Drill a ("F" drill) hole in lug plate at forward upper end of right
muffler, Secure 145-42124 clip to lug plate with one (1) each ANi-5A
bolt, AN960-416 washer and AN363-426 nut., Secure rod to clip with
one (1) ANL-TA bolt, four (4) AN960-416 washer, and one (1) aN363-
428 nut,

9. Connect right muffler heater shroud with air mixing chamber tee, Use
145-42202=2 hose and two (2) AN737-74 hose clamps to make connection.

This heater kit is CAA approved and requires only the preparation of a No. 337
Form and submitting to a CAA representative for inspection.

fquipment Item No. 124  Ryan Muffler Heater
Combination Wt., 7 lbs. He=amm 42"
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SPECIAL INSTRUCTIONS NO, 55
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SPECIAL INSTRUCTIONS NO. 55
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AIRCRAFT CORPORATION
WESTERH DIVISION

NAVIOM FIELD, SEGUIN, TEXAS + TELEPHONE (512) FR 9-6414 BOX 2647 - AIRPORT STATION
(Formerly Guadatupe County Airport! OAKLAND, CALIFORNIA (4351 LO 2-5521

SUPPLEMENT NO. 1 TO SPECIAL INSTRUCTIONS NO. 55
DECEMBER 12, 1949

ENGINE EXHAUST MUFFLER HEATER INSTALLATION

KIT: Miffler and Heater Installation, Ryan Dwg. No. 145-89099

EFFECTIVITY: All Navions prior to factory serial No. 1790 having muffler-
heater installation, or exhaust system tail pipea extending
out through air exit ducts at aft edge of engine cowling.

REASON: Since the issuance of Navion Special Instructions No. 55,
it has been decided that a relocation of the fuel system
vent outlet is necessary on these Navions to eliminate any
possibility of fuel vapor from the vent being ignited by
engine exhaust flame.

Relocate fuel system vent outlet as follows:

1, Remove left front upholstery side panel from airplane and
loosen bottom hose clamp on AN~H=35-~8-13 hose, connecting
present 145-48001-28 Line Assembly-Overboard Drain to 145-
48001-38 Line Assembly-Overboard Vent (reference fuel system
diagram in Navion Parts Catalog.)

2. Remove 143-31001-103 Baffle, L.H., located just aft of exhaust
stack outlet, for access to 145=48001-28 Line Assembly and
remove line from alrplane.

3. On underside of fuselage at station 77, measure over 10-1/2
inches to left of airplane centerline and mark skin. On this
mark, measure 1-3/8 inches forward of fuselage station 77 and
mark center of new vent line hole.

4o Drill a 13/16 inch diameter hole in skin and install grommet
used in original vent line hole.

5. Install new 145-48001-120 Line Assembly=0Overboard Drain and
reinstall left front upholstery side panel and 143-31001-103
Baffle L.H.

6. Enlarge original vent line hole to 27/32 inch diemeter and
instal) 48164 United-Carr Fastner Plug Button.
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AIRCRAIT CORPORATION
WESTERN DIVISION

NAVION FIELD, SEGUIM, TEXAS ~+ TELEPHOMNE i512) FR 9-6414 BOX 2647 AIRPORT STATION
TFormerly Guadalupe County Airgert] DAKLAMD, CALIFORMNIA 1415+ LO 2-551

SPECIAL INSTRUCTIONS NC, 56

AUGUST 11, 1949

"Y* DRIVE VACUUM PUMP INSTALLATION

Install "¥" drive vacuum pump kit No. 145=89074-50 aa follows and as shown
in Figure No. 1.

1, Remove hydraulic pump and gasket.
2, Remove oil seal from engine R/H lower accessory drive shaft.

3. Remove existing fuel line running from firewall to Romec fuel pump
and 45 degree hose fitting from Romec pump. Install AN816-6 nipple
in Romec pump and ANB23=5 elbow in firewall fitting with outlet point-
ing down. Install AN6264=6-17 hose between firewall fitting and Romec

pump,

4o Loosen clamps holding cable housing for carburetor heat control to
obtaln slack in housing at firewall. Clamp above control housing
to mixture control housing approximately two (2) inches forward
of firewall using one (1) AN742-3 clamp, one {1) 7424 clamp, one
(1) AN515-8R7 screw and one (1) AN365-832 nut. Re-tighten all
clipa loosened to accomplish the above.

5. Rotate 90 degree elbow on R/H side of engine accessory case and re-
route oll line which runs from this elbow to the oil cooler over the
top rear of the generator,

6, Install "Y" drive unit on R/H lower accessory drive formerly occupied
by hydraulic pump using new AN4O45-1 gasket on pad and existing nuts
and pal nuts,

NOTE: Caution, care should be exercised to prevent foreign
material from entering "Y" drive unit to avoid foul-

ing oil passage.

7. Install two (2) AN842-8D elbows in vacuum pump as shown in Figure
No. 1.
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SPECIAL INSTRUCTIONS NO. 56

8. Install hydraulic and vacuum pumps on "Y" drive pads, uaing ANADLS5=1
gaskets, thres (3) AN4-10 bolts and four (4) AN310-4 nuts per pump
as showmn in Figure No. 1 and secure with .030 safety wire. Recon-
nect hydraulic supply and pressure hoses to pump.

9o Drill two (2) No. 10 (,193) holes in firemall; install AN6121-l oil
separator, with two (2) 4S3-10-12 spacers, between oll separator and
firewall, using two (2) AN520-10R32 screws and AN365~1032 nuts, with
one (1) AN960-10L washer under each screw head and one (1) under
each nut. (Nuts should be aft of firewall.) See Figure No. 1.

10. Remove 1/2 inch pipe plug from lower L/H side of engine accessory
case (See Figure No, 1.} and install AN912-4D reducer and ANB44=-8D

elbow,

11, Connect 1/2 x 2/ hose to bottom fitting in oil separator and to
145=51064 fitting or to AN844-8D elbow in gear case, using two (2)
A3122-12~59 clamps,

12, Connect 1/2 x 2-1/2 hose to separator, using A3122-12-59 clamp,
Connect 145~51801=43 air vent line to hose, using 43122-12-59 clamp,
Drill two (2) No. 18 (.169) holes in firewall, and attach vent line
to firewall with two {2) A2980-8 clampa, AN515-8R8 screws, and AN365-
832 nuts, On airplanes with exhaust heater muffler systems, locate
end of vent tube to clear exhaust stack.,

13. Connect 1/2 x 56 hose to oil separator and to lower AN8,2-8D elbow in
vacuum pump, using two (2) A3122-12-59 clamps. Drill two (2) #18
(.169) holes in firewall (see Figure No. 1) and clamp hose to fire-
wall, using two (2) AN742-16C clamps, two (2) AN515-8R8 screws, and
two (2) AN365-832 nuts, Nuts to be aft of firewall. Remove upper
outboard bolt attaching hydraulic reservoir to firewall and secure
hose at this point with one (1) AN742-16C clamp using existing bolt.

14. Drill (from aft side) a 7/8 inch hole in firewall located as shown
in Figure No. 1. Remove existing AN3 bolt attaching angle to 143-31005
-6 channel and install 145-51052 bracket, using removed bolt and nut
through lower hole in bracket. Drill one (1) No., 10 (,193) hole
through 143-31005<6 channel and upper pilot hole in 145-51052 bracket
and install AN3-44 bolt, AN365-1032 nut, and AN960-10L washer.

15, Insert 145-51801<41 line through 7/8 inch hole in firewall, (AN931l~
8-13 grommet must be assembled on line prior to installation.} In-
stall 400 x 8 elbow and ANB42-8D elbow in AN6119-1 vacuum relief
valve. Comnect 1/2 x 12-1/2 hose to AN842-8D elbow of relief valve,
using A3122-12-59 clamp. Attach relief valve to 145=-51052 bracket,
using one (1) AN742-14C clamp, AN515-8R7 screw, and AN365-832 nut.
Connect 1/2 x 12-1/2 hose to AN842-8D elbow in vacuum pump, using
A3122-12-59 clamp. Connect 145-51801-41 line to 400 x 8 elbow in
relief valve. ’
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SPECIAL INSTRUCTIONS NO. 56

16. Drill a No. 18 (.169) hole in firewall adjacent to grommet on -41 line
as shown in Figure Ko, 1. Secure 145-=5801-41 line using one {1) 766-
8R clamp, one (1) AN515-8R7 screw and AN365-832 nut. Attach clamp to
hole in firewall, using one (1) AN515-8R8 screw and AN365~832 nut,
Drill a Fo. 18 (,169) hole in firewall edjacent to vacuum relief valve,
as shown in Figure No. 1, and secure 145-5801-41 line using one (1)
42980-8 clamp, AN515-8R8 secrew and AN365-832 nut,

17, On end of 145-5801-=41 line assembly, install a 252 x 8 connector and
236 x 6 connector as shown in Figure No. 1 and connect gyro instru-
ment suction line at this point,

18, After connecting gyro instruments to vacuum line at firewall, loosen
locknut on top of relief valve and, with engine running at 1000 RPN,
turn edjusting screw until suction geuge indicates 3,75 in. Hg.

With engine running at 2300 RPM, suction gauge should not exceed

4.75 in. Hga

NOTE: Repair and Alteration form ACA 337 must be complsted
when this installation is finished, Total weight in-
crease resulting from this installation is 8.5 pounds
at 46 inchea aft of the datum.

Page 3 of 4




400 X8 ELBOW
VAGUUM RELIEF

ANB42-8D ELBOW
43122-12-59 CLAMP

AN742-6C CLAMP

AN SIT-BA7 SCREW

AN 365-332 NUT
Ixizgrose

DRILL ONE NOQ. 0L HOLE.

INSTALL AN 3-4
AN3ES -

ANSE0- I0L WASHER

AN T42-16C CLAMP (3 REQ)

VALVE

T66-BR CLAMP
ETC

DRILL % INCH HOLE FROM

AFT SIDE, ANG3(-8-13 ey
GROMMET ANYES-1032 NUTS

453-10-2-SPACERS
FOUR ANSGO-IOL WASHERS

AN22-12-59 CLAMP
DRILL TWO NO.I0{13} HOLES

PV ANS20-IDRA? SCREWS

1032 NUT

145-51052 BRACKET
‘Tor‘/’_,'f? 90* FIREWALL

PICK UP £X15
3

TéNG AN3- 4R BOLT

————

AN22-12-59
CLAMP

|
Exz&msz

CIL

SEPARATOR

A3I22-2-5%
CLAMPS

PANEL _l_

45=-51007-4 DASH
BEAM

A2980-8 CLAMP

FIREWALL ——’/4

X/ _ L £/T0 GEAR CaSE

AL
’/' £X 24 HOSE
24 [

DRILL TWO NO 86T}
H%ES IN FIREWALL

TWO A2980-8 CLAMPS
ANS|5-SRS SCREWS
ANDEE-032 NUTS

143-51501-43 AIR
YENT LINE

P HYDRAULIG
PUMP
KINSTALL 145-51064 FITTING *y" DRIVE

OR AN-912-40 BUSHING A&

o

GEAR GASE
LEFT SIDE

AN-884-80 ELBOW .CONNECT
VeX19 ¥, HOSE FROM OIL
SEPARATOR WITH A 3122-2-12-59
CLAMP

YAGUUM PUMP

FIGURE |




n

AIRCRAFT CORPORATION WESTERN DIVISION
. 15120 FX 96414 ROX 7641 AIRFORT STATION
NAVION FIELD, SEGUIN. TEXAS AN OAKLAMND, CALIFORNIA (415) LD 2-5511

iFormerly Guadalupe County Airport

SPECIAL INSTRUCTIONS

SPECIAL INSTRUCTIONS NO,S57
JULY 6, 1949

CONVERSION, HARTZELL PLASTIC BLADE
PROPELLER TO METAL BLADE

Hartzell HC-12x20 propellers that are equipped with plastic blades Model
No, 8428 may be modified by installing aluminum alloy blades, Model No.
8433 by authorized propeller shops, as follows:

1. Remove Hartzell propeller from engine.

2. Disassemble the blade clamp assemblies and remove the 8428 blades.
Clean all grease from pilot tube and bearing assemblies with a
suitable sclvent and re-grease with ANG-5 or equivalent grease,

3. Pack the pilot tube holes in the 8433 blades with ANG-5 or
equivalent grease and assemble blades to the hub assembly,
removing excess grease as necessary,

Y.  Reinstall the clamp assemblies using new A-47 clamp gaskets
and tighten the securing bolts and nuts to a torque of
approximately 20 foot pounds. The metal to metal feature of the
blade clamps is no longer necessary or desirable when metal
blades are installed, as clamps are tightened., It is essential
that the blade clamps do not pull together at the outer corners
when tightening the outer set of clamp bolts, or else the
blades may rotate in the clamps when the propeller is running.,
If a slight clearance, say .005 inch, is not present at the
Outer metal-to-metal contacting surface after the clamp bolts
are tightened to 20 ft. 1lb., torque, remcve the clamps and file
these lands down slightly.

5, Index the propeller at the 30 inch station - using appropriate
indexing equipment - to the designated settings for the various
types of propellers as indicated on the table below,

ENGINE TAKE- BLADE INDEX SPACER THICKNESS TO BE
PROPELLER OFF RPM ANGLE USED BEHIND REAR CONE
12x20-1 & -5 2300 ly° 1/16"
12%20-7,-7A & -7B 2300 120 1/8%
12x20-1 & =5 2600 11° 1/18"

12%20-7,-74 £ -7B 2600 90 1/8"




SPECIAL INSTRUCTIONS NO. 57

NOTE: Spacers of the required thickness may be fabricated
from 245T dural and are to be installed as indicated
behind the rear propeller cone,

6, Shorten the propeller counterweight to an over-all length of 4-1/8"
+ 0, This must be carefully done to keep the counterweight assembly

Tn balance.

7. Balance the propeller according to instructions in the "Hartzell
Propeller Manual”,

8, Install the propeller on the aircraft and rig the controls main-
taining tolerances as set up in Ryan Service Bulletin No. 5 with
the exception of counterweight length,

9, Run up engine and set full throttle static RPM with propeller in
low pitch to 300 RPM below maximum take-off RPM,

10, Flight test aircraft to determine actual take~-off RPM, which should
be checked at 95 MPH indicated airspeed,

NOTE: Form "ACA337" for Repairs and Alteration must be completed

for this change, Net weight change is an increase of 3
pounds at an arm of + 7 inches.
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AIRCRAFT CORPORATION
WESTERH DIVISION

HAYVIOM FIELD, SEGUIM, TEMAS = TELEPHOME (5120 FR 9-6414 BOX 2647 - AIRPORT STATION
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SPECIAL INSTRUCTIONS NO., 58
OCTOBER 17, 1949

A, MODEL AVA-129 LOOP IN

Instell R.C.A. Rotatable Loop Antenna Kit, Ryan Item No. 731-100, as
follows:

1. Locate and drill a 3/4 inch hole in windshield center post
as shown in view A-A of Figure 1., This 3/4 inch loop shaft
hole should be drilled from inside the airplane and must be
drilled vertical or at 90 degrees to the airplane horizontal
center line.

2, FPlace streamlined aluminum casting on loop shaft and apply
chalk dust to area around screw holes in casting, Place
loop and casting in position on windshield frame and tap
casting lightly to leave chalk marks on skin indicating
location of mounting screw holes. Drill holes as shown
in view A-4 of Figure 1.

3. Using casting as a template cut weather-seal gasket szhown in
Figure 1 out of 1/16 inch rubber or Neoprene sheet. _

4s»  Install casting and weather-seal gasket with two (2) No. 6
screws at front of casting and one (1) No. 8 sorew at rear.
Insert rear screw and screwiriver through 5/16 inch access
hole drilled in windshield center post. (See view A-A of

Figure 1,)

5. Insert shaft bushing in indicator dial plate and secure with
Allen screws, Drill two holes in indicator plate to match
nut plates in housing and secure plate to housing with machine
screws,

6. Install loop on ship and while bholding shaft housing up in
position put a mark on loop shaft 1/2 inch out from face of
indicator plate; also locate and mark position of new wire
hole to be cut in loop shaft as shown in Figure 1.

7. Remove loop and cut off shaft as marked above, also cut or
grind new wire hole in loop shaft.

—j-




SPECIAL INSTRUCTIONS NO. 58
R.C.4, MODEL AVA-129 LOOP ANTENNA INSTALLATION - PAGE 2

8. Reinstall loop and reroute loop wires through new hole in
ahaft.,

9.  Solder one of the two antenna lead wires to outer shielding
of shielded cable and connect other one to wire through
center of shielded cable, Tape soldered joint as necessary
‘to prevent shorting. (Quick disconnects may be used here
if available.)

10.  Install inner shaft housing to windshield center post with
sheat metal screws,

11. 1Install plain and spring washers on loop shaft and securs
metal cap to end of shaft with Allen screws provided in
cap. Secure control knob teo end of shaft with one (1)
machine screw in bottom of knob., (See Figure 1.}

12,  Attach shielded cable to windshield center post with c¢lips
end route cable to radio set through grommet inserted in
hole drilled in top of dash panel,

NOTE: Form "ACA337"* for Repairs and Alterations
must be completed for this change. Net
weight change is an increase of 2 pounds,
7 ounces at an arm of ¢ 91 inches,

Since the R.C.A, Loop Kit furnished under
Ryan Item No, 731~100 i3 a universal kit
there will be several parts left over after
installation of the loop on a Navion., These
parts are pot returnable to either R.C.A. or
Ryan for credit.
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SPECIAL INSTRUCTIONS NO. 59 Fage 1 of 4
DECEMBER 1, 1949

LEFT MATN FUEL TANK REPLACFEMENT

These instructions describe the wing structure and fuel quantity indicator
syatem changes necessary on Navions, factory seriaml Nos., NAV4{-2 thru 1564,
whenever it should become necessary to replace the original left main fuel
tank in one of these aircraft with the current production type tank for any
reason. The reason these changes are necessary 1s, that left main fuel tanks
adaptable to the Stewart-Warner fuel quantity indicating ayestem used on these
earlier model Navions are no longer availeble for replacement purposes,

NOTE

- In the write-up of these instructions it is assumed the wings of
the aircraft have been disassembled and the left fuel tank re-
moved according to instructions contained in the Navion Service

Manual,
PROCEDURE:
FART 1

WING REWORK AND FUEL QUANTITY TRANSMITTER INSTALLATJION.

1. After original left main fuel tank has been removed from left wing
panel, remove the two (2) center rivets attaching angle, part Fo.
143=14004~19, to the wing spar web,

2, Cut a 4~3/8 inch diameter hole in spar web; locating hole accord-
ing to instructions in Pigure 1.

3. Install reinforcement plate, part No. 145-89069=2, over cutwout in
spar web as follows:

(a), Place plate, part No. 145-89069-2 in position and using rivet
holes in angle, part No, 143-14004-19, as a template, drill
two holes {No. 20 drill) in each end of the extended side of
plate. Ses Figure 1,
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bo-

5.

7.

8.

9.

(b). Use Cleco (or similar) sheet metal fastners to secure
plate in position so that 1t may be used as a template
to drill out the seventeen (17) rivet holes (No. 20 drilil),
in the spar web,

~{e). Remove plate from spar web and clean area of all metal chips.

- {d). Re=-position plate on spar web and rivet in place with nine-
‘ teen (19) ANL4L2AD5=6 rivets,

Locate angle; part No. 143-14004-33, on aft side of spar as shown in
Figure 1, Drill nine (9) rivet holes (No. 20 drill)} and attach angle

to sper with nine (9) AN442ADS-6 rivets,

Drill three (3) additional rivet holes (No, 20 drill) in top and bottom
wing spar cap flanges between the two reinforcing angles and install
six (6) ANLA2AD5~6 rivets as shown in Figure 1,

Coat gasket, part No. 145-48237, with non-hardening, gasoline resist-
ant, gasket compound and place gasket in fuel quantity transmitter
mounting cup on tank,

Insert King-Seeley transmitter, arm and float, part No. 154-48002-4,
through mounting cup opening and align mounting screw holes in tank
with those in transmitter,

CAUTION

There is only one position at which all the transmitter
mounting holes and heles in tank will align., Exercise
caution not to bend float arm when turning transmitter
to align mounting screw holeas,

- ‘Secure transmitter to tank with six (6) AN502-10-8 screws provided
-in kit., Before tightening mounting screws, take up play in trans-
~mitter mounting by turning transmitter clockwise as far as possible.

-.-Check transmitter float for freedon by turning tank over and back

-8everal times. The float should fall free from both top and bottom
~.of tank, If the float binds, remove bind by loosening mounting
~ screws and turning transmitter counter-clockwise in the mount,

HOTE

- It 1s sometines necessary to slightly elongate the mount~
ing holes of the transmitter to allow the movement necege
sary to free a binding float.

‘Turn transmitter only the amount neceasary to free float, checking
carefitlly after each adjustment.

Flush tank to remove any metal particles or other foreign material
that may have been introduced into tank and reinstall +tank in wing
panel according to instructions contained in Navion Service Mamal,
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10, Reassemble wings and reinstall them on fuselage according to instructe
ions in Navion Service Manual,

ZART J1

BODIFICATIONS TO INSTRUMENT WIRING AND CALIBRATION OF FUEL QUARTITY TRANSMITTER .

1. Remove instrument panel reflector by taking out four (4) mounting screws.

2, Disconnect wiring from terminals on back of Stewart-Warner fuel quantity
indicator and remove indicator from instrument panel.

3s Install new King-Seeley indicator, part No, 145-48002~3/4, in instru-
nment panel hole from which Stewart-Warner indicator was removed and
connect wires to back of instrument.

4. In the left wing wheel well area, replace wire No., 5 {to main tahk
transmitter) with longer wire No, 292 furnished with kit and connect
to terminal on transmitter.

5+ Relnstall inetrument panel reflector.
6. Level airplane and put five (5) gallons of gasoline in wing tanks.

7. Pry access cover off back of fuel quantity transmitter and adgust
go that fuel level indicator on instrument panel reads two (2
gallons. See Figure 2,

{8y

Turn adjuating gear clockwise to incresase gauge reading
and counter-clockwise to decrease reading. DO NOT BEND
FLOAT ROD.

8. Replace transmitter cover and allow at least three (3) minutes for
temperature to stabilize and recheck two (2) gallon reading on fuel
level indicator. It is very important that the transmitter access
cover be securely installed during this check, as any slight air
movement will affect gauge reading., If the required two (2) gallon
reading is not obtalned after reinatallation of the transmitter
cover, remove cover, readjust transmitter and recheck as above,

9. Add thirty (30) gallons of fuel to tanks, making a total of thirty-
five (35) gallons in tanka.

10. Record fuel level before draining any fuel. Remove fuel five (5)
gallons at a time and record indicator reading after each five (5)'
gallon removal, In each instance the indicator reading should be
taken after a minimum wait of three (3) mimutes.
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11,

12.

The indicator should indicate three {3) gallons less than the actual
quantity in the tank for each reading. Tolerances on indicator read-
ings are as follows; with five gallons in tank tolerance is 4 one (1}
gallon either side of adjusted reading., This tolerance can expand
1inearly to a meximum tolerance of } three (3) gallons when there are
thirty-five (35) gallons of fuel in tanks,

After above procedure has been completed, lndicator should again read
two (2) gallons } one (1) gallon when there 1s actually five {5) gal-
lons of fuel in tanks,

NOIE

When flying in rough air, estimate fuel quantity approxi=-
mately six (6) gallons less than the gauge reading.




ANGLE 143-18004-19 (REF)

e OUT BOARD ANGLE 133-14004-33

—_—

1
145-B9069 -2
REINFORCEMENT PLATE o
DRILL (2) HOLES J
(NO. 20 DRILL} .

ANG42 ADS-B RIVETS

/.
WING REF., PLANE

SPAR WEB

hY

Q Q /
0
AN442 ADS -6 RIVETS(I9 REQ'D)

| 3 ADD {6) ANG 42 ADS -6

EXISTING RIVETS TOP & BOTTOM
() ADDED RIVETS
VIEW (N WHEEL WELL LOOKING FORWORD

FIGURE |

ADJUSTING GEAR

KEY-.030
MILD STEEL

N

-~

N

INSERT KEY
FOR ADJUSTMENT
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FIGURE 2
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SPECIAL INSTRUCTIONS NO. 60
FEBRUARY 24, 1950

INSTALLATION - CABIN VENTILATOR KIT, RYAN DWG, NO, 146-53302

READ INSTRUCTIONS COMFLETELY BEFORE PROCEEDING WITH INSTALLATION

1. Remove cabin canopy from alrplane.

2. Locate centerline of canopy by drawing a line forward from center
rivet at upper edge of rear window through center rivet at station

149,
'.3. Locate and mark a fore and aft centerline on <7 door.

4 Place deor centerline on camopy centerline with forward edge of
door 3/4 inch aft from the center aft rivet on station 149 canopy

bow,

" 5. Using a pancil, carefully mark a line on canopy around the edge of
-7 door, :

6., Cut out marked section.

. NOTE: If soundproofing is installed in canopy It must be
carefully removed from hole area.

7. Place =3 doubler in position on top of canopy (see figure 1) and
drill sixteen (16} equally spaced holed &s shown, using a No, 30
drill.

CAUTION: Do not drill through head liner.

8. Using -3 doubler as a template drill or punch corresponding holes
in =5 gasket sesal,

9. Cement =11 doubler seal to =5 gasket seal and -3 doubler as shown
" in figure 1.

10, If it interferes with door cutout, cut headliner support wire in
half and carefully pull each half out,
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11,

13.

14.

15,

16,

- 17,

. 18,

Place -3 doubler, =5 and -11 seals in position (see figure 1) and
secure with cleco fasteners. Use care not to tear headliner. If
soundproofing interferes trim back as necessary,

Rivet doubler and seals in place using sixteen (16) 2R1 rivets.
Trim canopy headliner flush with cutout.

Place ~7 door in position over opening and while holding door as
far forward as skin cutout will permit,,drill four (4) No. 28
holes in -5 seal, using door as drill tpmplate,

1
Secure ~7 door to =5 seal and -9 atrip ?sing four (4) 2Rl rivets,
(See figure 2.)

Install 146-53303 spring to =7 door as shown in figure 2, using
one (1) AN526-832-7 screw, one (1) AN960-8 washer and one (1)
22K1-82 cap nut, '

Check operation of door carefully and adjust as necessary to in-
sure an adequate seal against molsture when closed.

Reinstall canopy on airplane.
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( #28 (,140) DIA. HOLE - 4 REQ'D IN
,glg/ﬂ ~5 AND =11 TO MATCH ~7 DOOR

N
i-rl 1/2 la— 9/22 3/16 NOTCH X 3/16 DEEP

1 $ - % OF CANOPFY '?
f{P_ EDGE OF -11 SEAL -1/2
Exm
/ 4~1/8 CASKET urout
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I | lé?/ 3/4 R(TYP.) ¢ 14 R
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FIGURE 1
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SPECIAL INSTRUCTIONS NO. 61

REVISED APRIL 28, 1950

ECLIPSE E-80 STARTER INSTALIATION

The kit for this starter installation is divided into three {3) classifi-
cations:

A, Modification of Continental Engine, Model E-185-3 to a Model E-185-9,
covering an accessory gear train change which provides for the in-
stallation of an Eclipase Model E-80 starter.

B. Removal of the present Delco~Remy starter assembly and replacement
with an Eclipse E-80, 397-13B starter assembly, which has been modi-~
fied &8s necessary to permit installation on the -9 angine.

C. Removal of the present Eavion foot starter switch and installation
of an instrument panel push button starter system including a start-
er relay on the firewmll,

NOTE: This starter installation cannot be made on engines equipped
with the dual Carter fuel pump system as the cam which actuates
thess fuel pumps is an integral part of the crank ahaft{ gear
which 1s replaced in this inatallation with a gear having no
cam, This installation is suitable for engines equipped with
& Romec~Adel or similar fuel asystem only.

1., Renove engine from airfrane.
2, Remove sump.
3. Remove engine accessory housing.
CAUTION: Remove the four (4) cap screm inatalled from the
front side of accessory case before attempting

cade removal,

4. Remove pivot; starter pinion, Continental P/N 35976 and two (2)
5/16 pivot mounting studs, Continental P/N 2390,

5. Remove cam shaft gear, Continental P/N 352012.
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NOTE: The removal of this gear 13 necessary to permit removal of
the accessory drive gear called out in the next operation (6),

6. Remove accessory drive gear, Continental P/N 40650 from rear end
of crank shaft,

7. Install new replacement crank shaft gear.

8. Inatall new starter pinicn pivot, with oil trough on top side,
using the special hexagon head cap screws and elongated special
lock washers furnished in kit.

9., Install new replacement starter driven gear with three (3) tooth
dog, using speclal ground steel thrust washer and retaining eireclip.

NOTE: Fill all passages with oll prior to installaticn.
10. Reinstall cam gear.
11. Rotate engine to check valve timing and re-time if necessary.

NOTE: Replacement gear has timing mark and standard timing
procedure can be followed when neceasary.

12, Reinstall accessory case using new gaskets, and new special lock
washers, Continental P/N 36025, furnished with the kit,

13. Reinstall magnetos and check ignition timing.

14i. Replace sump using new "0O" ring seala in kit.

15. Remove three (3} starter flange mounting studs and replace with
new studs furnished with kit, Install Eclipse starter using
adaptor, gasketa, screws and nuts as furnished with kit.

16, Replace insulating washer with metal washer from right hand start-
er terminal as per directions on tag attached to starter. This
will provide a single wire grounded system,

17. Remove foot sctuated starter awitch from firewall and plug hole
with the one inch plug button, P/N 18143 furnished with kit.

NOTE: Replace existing rubber insulating boots on all terminals.

18, Install starter relay, P/N T1-111242, with rclled cap to the top, in
existing foot switch mounting position., Use mounting bolts and mts
from old foot switeh,

19, 1Install push button starter switch,
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ROTE:

20,

21,

22,

23.

24,

25,

26,
27,
28,

HOTE:

The location of this switch can be made as desired by the
customer, but it is suggested that it be located on the
left hand side of panel sbove the row of indicator lights,

Connect plus battery lead and two inch Jumper to left side of relay,
Connect opposite end of Jumper to nearest No. 10 solenoid terminal,
Connect No, 10 end of 7 foot, 18 gauge wire to the remaining No. 10
solenoid terminal, ronting this cable through firewall at the existe
ing loom to one side of starter push button terminal on dash.
Connect the No. 8 terminal of the one foot, 18 gauge wire to the
remaining terminal on push button and ground No. 10 lug end to

the ground strap behind instrument panel.

Use AN74{2~5 clamp to secure tachometer housing to rear end of
Eclipse starter as a support.

Attech existing No. 1 cable to remaining fres terminal of the relay.
Cut existing terminal from starter end of No. 1 cable and replace
it with heavy duty terminal provided with the Fclipse starter and
attach to left hand starter terminal.

Inspect and check entire engine inatallation as required after
engine change and complete a routine pre=flight check,

Change identification on engine name plate from E-185-3 to E-185-9,
The change in weight and balance ia * 4 1bs. at ¢ 47 inches,
Execute CAA Forms 337 and make proper entries in Log Book.

Ses page 4 for installation and wiring diagram,
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PUSH BUTTON #8 TERHINLLS

7-FT. 18 GAUGE WIRE

-~
_ /”

EXJ8TING #1 GAUGE CABLE

STARTER

1-!'.'[' 18 GAUGE WIRE

TO POSITIVE LEAD OF
BATTERY

JUMPER 2 INCE
18 GAUGE WIRE

STARTER SOLENCID

NO. 10 TERMINALS




»
AIRCRAFT COMPORATION

WESTERH DIVISIOM

NAYION FIELD, SEGUIN, TEXAS + TELEPHONE (511) FR 9.8014 BON 2647 - AIRPORT STATION
iFormerly Guadalupe County Altpoct) OAKLAND, CALIFORNIA (4151 LO 2-5521
SPECIAL INSTRUCTIONS NO. 62 Page 1 of 2
JULY 27, 1950
SIDE PANEL A VENT INSTALLATION FO NAVIONS

Inatall Side Panel Inlet Vent Kit, No, 145-89113 as illustrated
in installation drawing below and on page 2 of these instructions,

LOCATION OF SKIN HOLES




CUT HOLE 3,50 DIA, IN UPHOLSTERY
TO CLEAR AIR DEFLECTOR.

AN470 AD4 RIVET 9 REQ. ANZ3-32 CLEVIS BOLT | REQ. —
-2 BOX 1| REQ._. AN9GOAIO WASHER 2 REQ.-

AN380C-2-2 COTTER PIN -

| REQ. ]

e

SKIN {REF}
-12 AIR

DEFLEGCTOR

-5 SCOOP | REGQ.

-7 SPRING | :

HOLE 1.75 DIA. IN SKIN

AN93I-6-10 GROMMET

-10. ADAPTER | REQ.
1 REG.

-il SPAGER | REWQ.

-9 PLASTIC TUBE

1 REQ. AN330-8-6 SCREW

4 REQ.

- —y F
" .8 PLATE 1 REQ.
il
HOLE .63 DIA. IN SKIN CEMENT - 10 8-1) OK -12

BEFORE INSTALLATION

\3 LEFT SIBDE LOOKING FORWARD
RIGHT SIDE OPPOSITE

INSTALLATION DETAILS




L

AIRCRAFT COAPORATION
WESTEAN DIVISION

BOX 2647 - AVRPORT STATION

NAYION FIELD, SEGUIN, TEXAS =« TELEPHONE 1512 FR %8414
OAKLAND, CALIFORMIA (4151 LD 2-5521

| Formerly Guadalupe Cawnty Aitportt

SPECIAL INSTRUCTIONS NO. 64
REVISED APRIL 20, 1951

INSTALLATION OF CABIN REVERSE FLOW VENTILATION SYSTEM

SECTION 1. INSTALLATION OF COCKPIT AIR VENTS 145-53341
Install 145-53341 cabin air vents as follows., See Figures 1 and 2,

1. Locate and drill a 1-3/4 inch hole in the fuselage skin in the
right and left side 2,87 inches aft of stations 72.75 and 18.21 inches
outboard of the fuselage centerline,

2, Locate 145-89113-5 scoops with the scoop axis parallel to wind-
shield fuselage intersection line (as shown on Figure 1) with skin
hele at closed end of scoop.

3. Drill six (6) No. 40 holes through each scoop and fuselage skin
then attach scoops using AN4LTOAD3 rivets,

NOTE

Drive aft inboard rivet attaching each scoop flush on
lower surface,

L. Measure .93 inches forward of vent hole centerline and .93 inches
down through centerline and drill a 9/64 inch hole through skin and scoop

++ flange.
/
5, Install =3 and -4 gates using one (1; IN526-632-9 screw, one (1)

-7 spring, one (1) NAS43-1-8 spacer, one (1) AN960-6 washer, and one (1)
ANG60-416L washer and one (1) AN365-632 nut, each side,

6. heasurs ten (10) inches up from bottom of instrument panel and
1-1/8 inches from the side then drill a 5/16 inch hole, Install an
AN93)-3=5 grommet in hole,

7. Comnect -5 rod to gate using one (1) AN365-632 nut and two (2)
An960-6 washers.

8. Insert -5 rod end through grommet in instrument panel and install
one (1) AN340-6 jam nut and knob,

9. Install cabin vent control placard in position below sach control,



Speciol Instructions MNe &4
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SECTION II. INSTALLATION OF CANCPY AIR SCOQP 145-53340
Install 145-53340 canopy air scoop as follows. See Figures 3 and 4.
1, Hemove canopy from airplane,

2., Locate centerline of canopy by drawing a line forward from center
rivet at upper edge of rear window through center rivet at station 149.

3+ Locate and mark a fore and aft centerline on -3 canopy scoop.

4. Place scoop centerline on canopy centerline with forward edge of
scoop 3/4 inches aft from the center aft rivet on station 149 canopy bow.

5. Using a pencil, carefully mark a line on canopy around edge of
-3 scoop and cut out marked secticn,

NOTE

If soundproofing is installed in canopy it must be care-
fully removed fram hole area,

6. Make an X shaped cut in canopy head liner in scoop area just large
enough to insert -19 frama,

7. Llocate -19 frame symetrically on canopy longitudinal centerline so
that open ends of ~19 frame butt against 145-31801-31 frame, which is lo-
cated just forward of canopy rear window,

8. Rivet «19 frame to canopy using AN470ADL rivets on 2 inch spacing.

9. Using the 1143-53302~3 doubler as a template, drill 16 (sixteen)
No, 30 holes in canopy skin around cutout,

10. Apply 3M rubber cement to outer 1/2 inch of 146-53302-5 seal and
place it in position around canopy cutout taking care to line up holes.

1l. Place -3 doubler on under side of -5 seal and cleco in place,

12, Rivet -5 seal and -3 frame in place using sixteen (16) ANLTOADL
riveta,

13. Attach -7 bracket to -5 scoop with AN526-1032-6 screw, AN960-10L
washer and AN365-1032 nut,

1,. Place acoop in position in cutout, with scoop opening pointed for-
ward and holding scoop as far aft in cutout as possible, drill four (4)
holes through the part of the -5 seal that is to act as the scoop hinge.

15, Place 146-53302-9 doubler strip in position under -5 seal (aft:end)
and using four (4) 2R1A4-6 rivets, securs ~7 door and -9 doubler in place.
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1l6. Trim canopy headliner and cement edges to inside edge of =19 f{rame
using 3r rubber cement (red) and tuck edge of headliner between edge of

-19 iraue and canopy skin.

17. At station 160.87 measure 1-3/8 inches up from the rivet line that
runs fore and aft below the L/H side windows and 1-3/16 inches aft of the
rear side window rubber frame. Drill a 5/8 hole.,

18. Install an AN931-6-10 grommet in the 5/8 hole,

19, Install the -25 drain tube running from the air scoop box assem-
tly under the headliner and extending 3/4 of an inch out of the grommet.
Sut off the =25 tube at a 45 degree angle facing aft and useing 3M rubber
cement, seal grommet opening around tube., Secure end of -25 tube to box
agsembly outlet with several turns of safety wire.

20, Locate and drill four (4) No. 20 holes in canopy skin to match the
location of the attachment flanges for the -9 box assembly,

21, Install four (4) Tinnerman A1789-8z-1 nuts on the -9 box assembly
attaching flanges and secure -9 box to canopy, using four (4) AN530-4R6
SCrews.,

NOTE

Attach -25 drain tube to box nipple before securing box to
Canopys

22. Open air scoop and place scoop control in open position. Connect
-21 arm to scoop, using -23 link, two (2) AN393-11 pins, three (3) AN960-
10 washers, one {1) AN960-10L washer and two (2} AN380C-2-2 cotter pins,

23, Make certain that scoop seals well in closed position.
NOTE

-

Change in weight and balance resulting fram this installation
should be computed on the basis of three (3) pounds at 160
inches aft of the datum.




KIT - CABIN REVEKSE FLOW VENTILATION SYSTEM

P/N 145-89118 Item No. 709
Item No. Qty. Part No. Part Name
1. 1 12" length Wax Cord
2. 1 145-31801-109 Tube - Canopy Alr Scoop Drain
3. 1 145-51061-3 Knob ~ Instr. Panel Control
Le 1 145=53340-3 Scoop Assem. — Canopy Air
5 1 145-53340-9 Box Assem,
6. 1 145=-53340-19 Frame - Canopy Reinf.
7. 1 145-53340-21 Arm Assem, - Canopy Air
_ Scoop Control
8. 1 145=53340-23 Link
9. 1 1,5-53341-3 Gate - Cockpit Air Vent L.H.
10. 1 145-53341-4 Gate - Cockpit Air Vent R.H.
11, 2 145-53341~5 Rod
12, 1 145«53341~9 Louvre L.H.
13. 1 145-53341-10 Louvre R,H.
1. 2 145-53341-11 Grommet
15, 1 145=53340-41 Seal
16, 1 145-53340-39 Doubler
17. 2 ANZ230WB-20 Washer
18. 1 146-53302-9 Strip
19. 2 Knob
20. 4 Al789-82-1 Speednut
21, 2 NAS43-1-8 Spacer
22, 2 AN3L0-6 Nut
23. 3 AN3B80C2-2 FPin
2L, I AN365-632 Nut
25, 1 AN365+-1032 Nut
27. 1z ANLTOAD3 Rivet
28. 24 ANLTOADL-L Rivet
29. 20 ANLTOADL-6 Rivet
30. 2 AN526-632-9 Screw
31. 7L AN526-1032-6 Screw
32, L AN530-4R6 Screw
33, 1 AN931-6-10 Grommet
3&-! 6 m960"6 Wisher
35, 5 ANG60-10 Washer
36, 2 AN960-10L Washer
37. 2 AN960=-416L Washer
38. 1 145-53340-33 Ring
39. 1 145=53340-7 Bracket
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NOVEMBFR 5, 1950

REMOTE_INDICATING COMPASS KIT INSTALLATION
Install 145-89112 remote indicating compass kit as follows:

1, Locate =6 compass transmitter support bracket on the ships center-
line with the aft leg of the bracket attached to belt-frame at Station
249,5 using two (2) AN3-44 bolts, two {2) AN365-1032 nuts and two (2)
AN960=10 washers. Secure forward bracket support leg to fuselage skin
at Station 243 using two (2} AN526-1032 screws and two (2) AN365-1032 muts.

2. Locate compass transmitter inverter, No. 12117-3, in third lighten-
ing hole to the right of ships centerline on fuselage Station 179,75
bulkhead.

3. Drill four (4) No. 18 holes with 2-3/8 inch spacing symetrically

located around the lightening hole and using four (4) AN515-B=8R8 screws
and four (4) AN365-B-832 nuts attach the 12117-3 inverter to the bulkhesd,

4« Measure 4.5 inchea down on bulkthead from inverter snd attach NAS.LS5-
8=3 terminal strip using two (2) AN515-4-6 screws and two (2) AN345-4 nuts.

5. Mount AN5730-3 compass tranamitter in =6 support bracket using three
(3) AN515-BR-8 screws, three {3) AN365-B-832 nuts and three (3) AN960-8
washers,

6, Rémove standard compass and its support bracke:,
7« Cut a 2,5 inch hole in the compass shroud.

8,” Drill three (3) No. 18 holes in compass shroud to match existing
compass indicator mounting holes, leaving lower left corner undrilled.

9, Using two (2) AN505-B-6R16 acrews, one (1) AN515-B-6R14 screw and
three (3) AN365-B=632 nuts, attach AN57302 indicator unit to shroud.

NOTE

Drill through existing muts cn indicator unit with a No,
28 drill before mounting indicator on shroud,

10. 1Install lighting shield on AN57302 indicator, using three (3) bush-
ings furnished, .

11, Mount compass shroud with indica‘or 1t t inetalled baek on dnsh
panel in original location.
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12. Attach wiring harness and cannon plugs to the transmitter, invert-
ers, terminal strip and CM1O position and instrument light circult bresker.
See Figure No, 2, Wiring Diagram.

13. Compensate the compass using the following method,

14. Set the compensating magnets on the tranamitter to neutral,

15, Place the ship on a magnetic north heading.

16, Loosen the transmitter attaching screws and rotate transmitter until
conmpads indicator reads rorih.

17, Secure transmitter.

18. Rotate ship to an east heading and remove all the error using the
compensating magnets,

19, Rotate ship to a south heading and remove one-half the error.

20, Rotate to a west headipg and remove one-half the error.

21, Swing airplane around 360 degrees noting deviation on each heading.
NOTE

Radio should be turned on during this operation, engine should
be running and the controls must be in a neutral position.

22, The weight and balance change is seven and one-half (7.5) pounds at
200,13 inches aft of the datum.

367
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SPECIAL INSTRUCTIONS NO, 66
NOVEMBER 1, 1950

POSITION LIG NARCO 10

Install Narco FL-1 Position Light Flasher Unit and K11178 Filter Unit
according to the following instructions.,

1. Measure 1l.5 inches back from the firewall on the left hand
lower instrument panel support beam and scribe a mark on the
center line of the beam at this point,

2, Drill four (4) No. 17 holes in the beam spaced properly to match
the existing mounting holes in the FL-1 flasher unit.

3. Attach flasher unit to outboard side of the beam, using screws,
inaserts and grommets furnished. Poaition unit so that the termi-
nals will be in the lower af't corner.

4. Remove No. 168 wire from position light cireuit breaker and
sawitch,

5. Install new wire No, 358 from circuit breaker to flasher unit
and wire No, 357 from flasher unit to position light switch,

6, Secure wires as necessary with waxed cord.
NOTE
On installations where excessive radio noise is encountered
when using flasher unit, a Narco K11178 filter should be in-

stalled betwsen circuit breaker and flasher unit. Mount
filter on beam adjacent to flasher with screws furnished.
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SPECIAL INSTRUCTIONS NO, 67
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Install Windshield Sun Visor, Kit 145-89116 as follows,

1.

2.
3.
be

54

Remove R/L wind deflectors and their attaching brackets, mounted
above windshields.

Plug holes in skin with four (4) AN.70AD, rivets.

Plug holes in upholstery ranel with two (2) 51177 plugs.
Locate =19 visor support bracket according to measurements in
Figure 1 and drill two (2) No., 10 holes in the skin to match
holes in =19 bracket assembly.

Meke @ cutout in the upholstery panel oblong in shape 2-7/16
inches long and 1-5/8 inches wide to permit the -19 bracket
to be inserted. :

Secure =19 bracket in place with =21 plate installed over the
top of the head liner using tmo {2) AN520CIOR-2 screws and two
(2? 26NKM-02 cap nuts.

Install visor assembly,

Repeat the above for the opposite side.

Welght change resulting from this installation is negligible.

see other side for illustration.
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SPECTAL INSTRUCTIONS NO. 68
JANUARY 2, 1951

INSTALLATION OF CAROPY WINDOW CURTAINS FOR ALL NAVIONS

Install Navion cabin window curtains according to the following instructions.

SECTION I

1. Mark position for installation of rear side window curtein fastners
as follows: Place curtain in position over window and mark accurately with
a soft pencil, the point opposite the female half of the Pastner attached
to top forward cormer of curtain, Drill a No. 32 hole and ingtall this cor-
ner fastner and snap curtain in place with long edge of curtain on tep.
Locate and install other fastners on front edge of curtain and attach curtain,
Pull curtain back into position and locate position of other fastners as
shown in figure 1. (These points must be located on "hat” section frame
around windew.) The lower snaps are located on the canopy base rajl in a
horizontal position.

2. Carefully drill a No. 32 hole at each point marked and screw male
gsection of fastner inte place.

CAUTION

Drill through "hat" section only - do mot drill
through canopy skin.

SECTION 11//7
Locate front curtain rods as followvs:

1. Measure 7/8 of an inch aft of the canopy forward bow and 1-3/8 inches
up from the caropy lower rail and drill a FNo. 12 hole.

2. Meesure 7/8 of an inch aft of the canopy forwerd bow and 18-5/16
inches up from the canopy lower rail and drill a No. 12 hole.

3. Using one (1) 751-10-1L screw and one (1) 2W1-AL16-32-64 washer
attach each curtain rod in position, utilizing the holes drilled in steps
1 and 2.

4. Hold the lower curtain rod in position so that the measurement from
the aft end of the rod to the canopy lower rail is 1/4 of an inch, end drill
a No. 12 hole opposite the rod aft attachment point.

5. Slide curtain over the upper and lower rods and secure lower rod,
using one (1) 751-10-1% screw and one (1) ZW1-AL16-32-64 washer.
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. Hcld npper rod so curtain is suspended tightly betwean tha two
rods and drill a No. 12 hole opposite the point of attachment for the
aft end «f the upper rod. (The epproximate distance batween lover
cancpy reili and urper rod aft attachment point 1s 17-1/2 inchas.)

7. Secure the aft end of the rod using one (1) 781-10-1L acrew,
one (1) 2W)-AL16-32-6L washer and one (1)} NAS75-3-0l5 epacer. (8pacar
to be used on top rod only and te instelled between hesadliner and canocpy
skin.,

CAUTION

Rods must be parallel along their entire length.

Weight and balance change resulting from this installation is negliigible,
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Figure No. 2
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SPECIAL INSTRUCTIONS NO. 69
NOVEMBER 22, 1950

INSTALLATION "Y" DRIVE AND VACUUM PUMP ON SUPFR 260 NAVIONS.
RYAN DWG. NO, 146-89015

l. Remove hydraulic pump from Lycoming engine.

2. Install hydraulic pump on back end of "Y" Drive, with side inlet fitt-
ing on the upper left side as drive is installed on engine, using one (1)
AN40,5-1 gasket and three (3) ANA-10 bolts, four (4) AN960-10L washers, four
(4) AN310-4 nuts and four (4) AN380-2 cotter keys.

3. Install two (2) ANBL2-8D elbows in vacuum pump, point elbows aft and
slightly up as "Y" Drive and vacuum pump are mounted on engine.

4s Install vacuum pump on "Y*, using one (1) AN4045-1 gasket, three (3)
AN4=10 bolts, four (4) AN960-10L washers, four (4) AN310- nuts and four {4)
AN380-2 cotter keys. :

5. Place 4N40L]l gasket on engine drive pad and install "Y" Drive asgem-
bly with vacuum pump hanging slightly to the right of the straight . down po-
sition. Secure "Y' Drive to engine, using four (4) AN960-10L washers, four
(4) 4N315-4 nuts and four (4) AN356~4 val nutis, .

6. Measure dom one (1) inch from upper horizental firewall rivet line
and in 3% inches from L/H outer edge of firewall, Drill a No. 12 hole.
Measure down 1% inches from hole and drill a second No. 12 hole,

7, Mount oil separator on firewall, using two (2) AN520-10R-32 screws,
two (2) 453-10-12 spacers, four {(4) AN960-10L washers and two (2) AN365-
1032 nuts,

8, Install 24" hose on lower separator outlet, using one (1) A3122-12-
59 clamp,

9. Install one {1) ANS840-8D adapter nipple in place of left lower plug
in rear end of engine accessory case,

I0. Connect other end of 24" hose to adapter in engine rear case, using
one (1) A3122-12-59 clamp.
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1l. Install 40" line on end of oil separator and routing it above and be-
hind the hydraulic reservoir, down the firewall L/H vertical channel, connect
it to the aft elbow (or pressure side) of the vacuum pump, using -5A clamps.

12. Clamp 40Y line at hydraulic reservoir and upper end of firewall verti-
cal channel, using two (2) AN742-16C clamps, two (2) AN515-8R8 serews and two
(2) aN365-832 nuts, :

13. 1Install 23" hose on oil separator upper fitting, using one (1)} A3122-
12=59 clamp. Attach =43 air vent line to 24" hose with another =59 clamp
and route lower end of =43 line out L/H gill. Secure line to firewall with
two (2} 42980-8 clamps, two (2) AN515-8R8 screws and iwo (2) AN365-832 nuts,

l4. Locate a point one (1) inch down from top of firewall and one (1)
inch inboard from inner flange of R/H firewall vertical suppoert channel and
drill a 13/16 inch hole in firewall,

15, Install one (1) AN931-8=13 grommet in hole,

16, Measure down from upper end of R/H firewall support channel 10-1/8
inches and drill a No. 12 hole in the inboard flange of channel.

17, Install 200X8 connector and AN840-8D adapter in AN6119-1 vacuum re-
lief valve,

18, Attach 32 inch hose to adapter in vacuum relief valve, using one (1)
A3122-12-59 clamp. :

19, Attach vacuum relief valve to firewall, using one (1) 453-10-12
spacer, one (1) AN742-14C clamp, one (1) AN515-8RS screw and one (1) AN365-
832 nut. Attach at hole Arilled in step No. 16 with clamp around lower hose
at nipple.

20, Attach lower end of 32 inch hose to suction side of vacuum pump, uaing
one (1) A3122-12-59 clamp,

21, Attach =45 line to 200X¥8 connector in top of vacuum relief valve ex-
tending line through hole in firewall drilled in step No. 14. S

22, Using one (1)} 252X8 connector and one (1) 236X6 connector, comnect
=45 line assembly to instrument vacuum line. '

Weight and balance changes resulting from this installation may be computed
by reference to the following, :

"Y" Drive Adapter

2.5 pounds at 46 inches
Vacuum Pump Kit (less "Y" Drive) 6.0

pounds at 52 inches
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SPECIAL INSTRUCTIONS NO. 70
NOVEMBER 22, 1950

INSTALLATION OF ENGINE COWL FLAP KIT - RYAN DWG NO'S, 146-31510
AND 143-31901

CAUTION

This installation not recommended for Navions equipped with
Stewart-Warner Heater or on Naviens equirped with other than
Ryan exhaust stacks,

Install cowl flap kit according to the following instructions and figures:

SECTION I.

ls  Place =71 doubler in position against skin at gill opening with widest
leg of the ~71 doubler located at the lower side and flush with engine mount
skin lower edge,

2, Using a soft pencil, mark around inside edge of =71 doubler,
3. Measure 3/8 of an inch up from upper mark and draw a parallel line.

be  Measure 3/16 of an inch aft from forward mark and draw a parellel
line.

Se Make a cutout along lines made %3 sters 3 and 4. Cut along verti-
cal line to extend down through edge oi engine mount skin,

6. Place -71 doubler in position on inside of engine mount skin end se-
‘cure in position with several sheet metal fastners or set up screws,

7.  Drill No, 30 holes on one (1) inch spacing and secure ~71 ¢oubicr to
mount skin, using AN4AT7OADS rivets.

8. Locate the 146-31513 inboard hinge half so that the measurement from
the upper edge of the lower =71 doubler leg to the hinge pelirt is 1-1/16
inches and secure in place with one cleco.

9. Locate the 146-31512 outboard hinge half so thut the measurement from
the lower to the upper hinge points is 7i inches and temrorarily secure wi%
one sheet metal fastner.
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10. Place the cowl flap in "closed" position and locate 146-31513-2 and
146-31512~2 hinge halves in poition and secure each with cne sheet metal
fastner or screw.

1l1. Temporarily connect hinges and check movement of flap open and clesed,
Adjust hinges as necessary, locate and drill the necessary attaching holes
for each hinge and secure hinges in position using twelve (12) NAS-221-10
secrews and twelve (12) AN365-1032 nuts.

12, Attach hinge halves together using two (2) AN3-6 bolts, two (2)
AN365-3 nuts and two (2) AN380-2-2 cotter pins,

13. Repeat above procedure for opposite side,

SECTION II.

1, Locate a point on the instrument panel 1% inches to the right of the
centerline and 3/4 of an inch up from the hottom of the panel. Drill a 37/64
ineh hele,

2. Measure 3% inches to the right of airplane center)ine on the firewall
and 8-7/8 inches up from firewall skin lap. Drill a 11/16 inch hole.

3. Measure 8-1/8 inches to the right of centerline on the firewall and
8% inches up from firewall skin lap and drill another 11/16 inch hole.

4. 1Install the AN931-7-11 grommet in the hole drilled in step 3.

5. 1Inslall cowl flap flexible control, using -7 spacer behind instru-
ment panel to space attaching nut more conveniently and with the long leg
of the "Y" on left side of the firewall,

6. Secure the ferrule where control splits to R/H instrument panel support
beam, using one (1) AN742+6 clamp, one (1) AN520-10R1/ screw, one (1) NAS432-
Db-3-32 spacer, one (1) AN960-D1C masher and one (1) AN365-1032 nut.

7. Place the -2 and ~6 micarta blocks with the 161701-1 seal around the
L/H flap control at firewall and secure in position, using four (4) AN520-1
or 10 screws, after having pulled all possible slack to the forward side of
firewall.

8. Place the =3 and -4 micarta bloeck in position eround R/H flap contrel
at firewall and secure to firewall, using four (4) AN520-10R10 screws.

9. Instell -5 bracket in position on forward side of firewall below R/H
control, using two (2) AN520-10R8 screws and two (2) AN365-1032 nuts.

10. Attach R/H control to -5 bracket, using two (2) AN742-5 clamps, two (2)
ANS20-10RB screws and two (2) AN365-1032 nuts,

11, 1Install -3 brecket under the two bolts which secure the 145-58247
hydraulic relief valve,
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12, Attach L/H control to -3 bracket, using two (2) AN742-5 clamps,
two (2} AN520-10R8 screws and two (2) AN365-1032 nuts.

13. Connect control to cowl flaps, using two (2) AN4-1C belts, two (2)
AN960~416 washers, two (2) AN310-4 nuts and two {2) AN380-2-2 cotter pins,

l4.  Install 145-51061-6 knob on control end at instrument panel and
lock in position with set secrew,

15, Rig control to provide a full open position of 4 * 1/8 inches as
measured near upper hinge, and simultaneocus closing.

16, Install control placard on instrument panel above cowl flap control,

17, Weipght and balance effect resulting from this installation may be
computed on the basis of 6.5 pounds at 62 inches aft of the datum.
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SPECTAL INSTRUCTIONS NO. 71
NOVFMRER 5, 1950

INSTALYATION OF 145-48081 FURL TANK FILLER NECK DOOR

Install 145-48081 Fuel Tank Filler Neck Hinged Door as follows,

1.

5.

Locate Dzus fastner hole 45 degrees outboard from the trail-
ing edge of the filler neck well and centered 2444, inches from
the center of the well. Drill 5/16 inch hole,

Center A5-30 Dzus fastner spring under hole and rivet to filler
neck well collar,

Place -1 door assembly in place over well and mark the two
rivets on the collar which interfere with either end of door
hinge. Replace these rivets with flush rivets,

Place door in position (with Dzus fastner secured) and drill
three (3) No, 30 holes with 3/4 inch spacing in the -3 hinge
half and well collar.

Secure ~3 hinge half using three (3) ANATOAD/ rivets.

#eight change resulting from this installation is negligible.






