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TECHNICAL ORDER

HEADQUARTERS, ARMY AIR FORCES
NO. 01-60-90

’ _ RESTRICTED
WASHINGTON 25, D. C.
{ _ e

20 N ber 1944
[mcun AND WAINTENANCE PARTS | Jovember

HOR'I'II AMEIIIGAI—IISTAI.I.ATIOI OF EI.EVA'I'OR IIIEIITIA WEIGHT—
‘ P-51B, P-51C. P-51D, F-6C, AND F-6D

This Technical Order replaces T. O. No. 01-60]-29, dated 18 September 1944, revised to
include F-8C and F-6D airplanes and to furnish information regarding the rework neces-
sary to mstnll the ‘Idts.furnished for P-51B, P-51C, and F-6C airplanes,

L 8

IIO'I'E As prescribed in T. O. No, 00-20A, appropriate reference to this
. Technical Qrder will be enteredon AAF Forms 60-A for the aircraft affected
' on which this work has not already been accomplished, The work directed

herein will be accomplished as soon as possible and not later than the next
I 100-hour inspection period by service activities with the aid of base mainte-

nance facilities, if necessary, and by manufacturing and modification estab-

lishments when directed by Procurement Division, ATSC, in accordance with
| ATSC Regulation 151-1, Spare flap torque tube assemblies, part Nos, 73-
' 52608-4 and 104-52608, in stock, will be reworked in accordance with para-
graphs z.e.(l), 2.;,(2), and 2.8, prior to issue, - .

1. To prevent reversal ot the elevator control stick
' forces during maneuvers, an elevator inertia weight
will. be installed in accordance with the instructions
' contained in paragraph z. in all of the following air-
planes:
MODEL ~ AF SERIAL NOS,
“_ < . p-51Band F-6C 42-106429 to 42-106538 inclusive
I ' 42-106541 to 42-106978 inclusive
... 43-6313 to 43-7202 inclusive
' ) 43-12093 to 43-12492 inclusive
" 43-24752 to 43-24901 inclusive
.. DP.51C and F-6C 42-102979 to 42-103978 inclusive
| 43-24902 to 43-25251 inclusive
44-10753 to 44-11152 inclusive
P-51D and F-6D 42-106539 and 42-108540
| - 44-11153 to 44~11252 inclusive
44-13253 to 44-14552 inclusive

| P-51B, P-51C, P-51D, F-6C, and F-6D airplanes not
I listed will be modiﬂed by the contractor prior to de-
livery,

2, The instructions for accomplishing this éhaﬁge, as
I contained in North American Service Bulletin p-51-
193, dated 27 July 1944, are as follows:

I a. Remove the wing to fuselage réar fillet assem-
: bly on both the left- and right-hand sides, (See fig-

HOTE Tiea cord toeachcable end to facu-
itate reinstallation.

(_l. The instructions contained in this paragraph are
applicable to P-51D and F-6D airplanes only, In or-
der to provide sufficient clearance for the bob weight
installation on P-51D and F-BD airplanes, it will be
necessary to reroute the pilots’ relief tube just aft of
the pllots seat. Proceed as follows:

(1) Remove the pilot & seat from the airplane.
(2) Remove the pilot’s armor plate installation,

(3) (Seefigure?2 for the following rework instruc-
tions,) Drill a 7/8-inch diameter hole in the web as-
sembly (fuselage station 147-1/4) at a point 5-3/8
inches to the right of existing hole for the relief tube
and 2-5/16 inches below the upper edge of the web as-
sembly.

(4) DrillaNo, 18 (.169-inch diameter) hole in the
channel of the pilot’s seat rear armor plate support
assembly, as shown in figure 2, to permit installation
of a supporting clip for the rel.iei tube when rerouted, |

(5)" Disconnect the relief tnbe where it is clipped l
to the lower section of the pilot’s seat support.

(6) Pullthe pilot’s relief rear tube aft throughthe ]

l .. ure 1.) web and reroute it through the hole previously drilled.
* b. Remove the access cover assembly just aft of Then pull the tube forward sufficiently to enable recon-
{ ) the radiator air rear scoop assembly for the purpose nection at the lower section of the pilot’s seat support.
i - of “disconnecting the elevator control lower cable as- .
| sembly. (7). Install the clip, part No, 755-10, spacer, part |
;,F . ¢. Locate the two black coded .elevator control ca- No, 483-8-38, screw, part No, 754-832-26, and nut,
o bles, cut the safety wire, and disconnect the turnbuck- part No, AN365-832, to secure the relief tube to the i
| ’ les, channel as shovm in fipure 2.
. NOTICE: This d ins & jon effecting the national defenae of the United Seates l
| within the mesaing of the Expi Au.sousc..su_ndﬁ.uﬂﬂdd-l“m.. _ e
or the § of its in =y m an pervon is probibived by law. -0 . G - i :
WF, Area B-11-15-44-16,100 RESTRICTED ) : ) . I
L — ——— ———— —— it — - e .- - f mmm s me————— bk Ak ,..,,_'n__:_._l ANt A $hake.  SAMALI. L 4 r.___ A— S— rF____J
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Figure 1 - Elevator Control
System Diagram
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Figure 2 - Views Showing Rework Necessary to Reroute Relief Tube - P-51D Airplanes
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Figure 3 - Elévator Inertia
Weight Assembly Installed
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e. The instructions contained inthis paragraph are
applicableto P-51B, P-51C, and F-6C airplanes only,
In order to provide suﬁicient clearance for the bob
weight installation on these airplanes, it will be nec-
essary to rework the kits furnished and to relocate
the cold air control valve, Proceed as follows;

(1) Rework the inertia weight assembly, part No.
109-522117, by relocating the lower attaching hole in
the two steel sheets (comprising the supporting bracket
for the weight) as shown. in figure 4A., Mark the new
hole to be drilled and line drill 5/16 (.312) inch diam-
eter two holes through the sheets, In cases where
kit “B'' parts are used, the steel sheets, part Nos,
109-52217-2 and 109-52217-3, may be drilled before
assembly with the lead weight and tube, all of which
comprise the inertia weight assembly, part No. 109—
52217 : :

HOTE If the hole referred to in paragraph
2.1.(2) has been drilled at a point 3-3/8 inches
below the top hole (figure 3) in attempting
compliance with previous instructions con-
tained in T. O. No, 01-60]-29, dated 18 Sep-
tember 1944, it will be necessary to locate

the lower hole inthe steel sheets of the inertia
weight as shown in figure 4B, .

-(2) Fabricate the two new clamps, part Nos, -2
and -3, required for the relocation of the cold air con-
trol valve as shown in figure 6, -

{3) Relocate the cold air control valve, part No,
102.53328, by moving it forward approximately 4 inch-
es as follows: (See figure 5,)

() Remove the pilot’s seat to facilitate access
to the working area from the cockpit.

(b) Disconnect the cold air valve connecting
shaft at the forward end by removing the screws se-
curing the sector tothe floor and removing the cotters

securing the handle and sector. Temporarily slide the
handle and sector back on the shaft. (See ﬁgure 5, de-
tail A.)

(c) Workingfrom the right-hand side of the air-
plane, release the clamp securing the scoop-to-valve
duct tothe controlvalve and move the duct to one side,

(d) Disconnect the shaft from the vaive and re-
move the two clamps securing the cold air control
valve to the web assembly,

:RESTRICTED 3
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T. O. No. 01-60-90

ORILL “F"(257) 2 HOLES IN LINE (REF)

3.375 (REF)

DRILL 5/I6 (312) 2 HOLES (N LINE

DRILL °F*(257) 2 HOLES IN LINE (REF)

%/8(REF.)

H9/32]
REF.

4

3.375 (REF)

43
64
DRILL 5/16 (312) 2 HOLES IN LINE

Figure 4A - View Showing Location
of Additional Hole to Be Drilled
in the Elevator Inertia Weight Assembly
for Use on P-51B, P-51C,
and F-6C Alirplanes

{e) Mark thetwo holes to be drilled in the floor
for the clamps as shown in figure 6. Drill two 3/16-
inch diameter holes through the floor.

(f) Reattachthe cold air control valve in its new
location (figure 6) using the two new clamps, part Nos,
-2 and -3, serews, part No, AN526-1032R16, washers,
part No. AN960-10L, nuts, part No. AN365-1032, and
plywood spacers, Reconnect the shaft to the valve.

(g) Reposition the cold air valve connecting
ghaft at the forward end, and after making allowance
for the &éctor and handle, cut off the  portion of the
shaft not required. Drill the No, 48 (,076-inch diam-
eter) two new holes in the shaft for the cotter pins.
Reposition the handle and sector on the shaft and se-
cure them with the cotter pins, Reattach the sector
tothe floor with the screwspreviously removed, (See

figure 5.) '

f. Install the elevator inertia weight assembly,
part No, 109-52217, on the elevator control bell crank

as follows: ;

(1) Remove the bolt securing the two cables at
the top of the bell crank. (See figure 3,)

(2) Since there is no provision in the bell crank
for installing the lower attaching bolt for the elevator
inertia weight assembly, it will be necessary to drill
through the casting, Mark the hole to be drilled in the
center of the bell crank at a point 3.375 inches below
the tophole in P-51D and F-6Dairplanes (3,125 inches
in p-51B, P-51C, and F-6C airplanes) as shown in
figure 3. Drill a 5/16 (.312) inch diameter hole using
asnake drill, Itis important that the holebe drilled in
the center of the web of the bell crank since the loca-
tion of the hole affects the position of the bob weight,

Figure 4B - View Showing Location of Additional Hole
to Be Drilled in the Elevator Inertia Weight Assembly
for Use on P-51B, P-51C, and F-6C Airplanes if
Lower Hole in Bell Crank Has Been Drilled
3-3/8 Inches From Upper Hole

. NOTE Due to difficulties encountered in
working in this area, it is probable that per-
fectalignment of this hole will not be achieved
atthe first effort, Itis therefore recommended
thata 3/16 (.1875-inch diameter) drill be used
to start and the hole then checked for align-
ment. Largerdrill sizes maythen be used and
the hole checked until the desired 5/16-inch
hole, perfectly aligned, is obtained.

£. Install the elevator inertia weight assembly and
reinstall the two cables as shown. Use the bolt, part
No. AN4-26, nut, part No. AN310-4, cotter pin, part
No, AN380-2-2, and washer, part No. AN960-416, at
the upper attaching point, and the bolt, part No, AN5-
26A, nut, paxt No. AN365-524, and spacers, part No,
109.952008, at the lower attaching point of the bell
crank., (See figure 3.)

h. Reconnect the lower cable assemblles inside the
opening just aft of the radiator air rear scoop assem.
bly.

1, Tighten the elevator control cables to a tension
of 70 pounds (* 5 pounds). Safety the turnbuckles.

J. Reconnect the scoop-to-valve duct and reinstall
access covers, fillets, armor plate, and pilots’ seat.

3. a. The following parts are required per airplane
to accomplish this change, These pasts except as
noted are furnished as complete kits for initial instal-
lation and will be requisitioned in accordance with
T.0. No. 00-35A-15, Parts required for maintenance
after initial installation and for modification of spares
in stock will be requisitioned from the property clas-
ses as indicated.
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SCOOP-TO-VALVE DUGT (REF.)

AN960-A8I6 -WASHER
AN380-2-3 COTTER (REF)

GOLD AIR CONTROL VALVE AND
DUCTS TO BE MOVED FORWALRD

COLD AIR VALVE CONNEGTING SHAFT
TO BE SHORTENED AT FORWARD END

COLD AIR CONTROL
HANDLE (REF)

DETaIL A

FSB 102-53-36

Figure 5 - Heating and Ventilating System -
P-51B and P-51C Airplanes
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NO.
PART NO. |IREQ| DESCRIPTION SIZE

SFECIF
CATIONS

-3 GLANMF | REQ.

L“--m-.wl

102-31I81 WEB ASSEM. (REF),

-3 1

245T ALC. SHT.

064 X34 X 12172 | AN-4-12

COND, T

24ST ALC. SHT,

D64 X3/aX 12-1/2 | AN-A-13

-2 [-3 l -
A [3-vel3- . DETAIL OF CLAMPS

COND. T

AN526—1032R16 SCREW, 2 REQ
AN960-10L WASHER, 2 REQ
AN365-1032 NUT, 2 REQ

1/4 (N, PLYWOOD SPACER, U REQ
MFR FROM BIRCH PLYWOOD, SPEC
NO. AN-NN-P-511, 1/ [N T?lCK
x 7/32 HOLE x 1/2 IN. 0D (OR

SQUARE) -

109-52217 WEIGHT
ASSEM (REF) SHOWN N
FORWARD POSITION

VEW LOOKING INBOARD FROM L.H. SIDE OF AIRPLANE

FSB 103-53-38

Figure 6 - Relocation of Cold Air Control Valve -

P-51B and P-51C Airplanes
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MOLD FOR INERTIA
WEIGHT -

L109-52217 ELEVATOR
INERTIA WEIGHT
ASSEMBLY COMPLETE

“ALIGNING PINS _ . . . . S
T F58 109-52-92

109-52217-3
STEEL SHEET

SPRAY INSIDE &

OF MOLD WITH

IRONOXIDE @&
EFORE ~

Figure 8 - View Showing Bracket
Clamped Securely in Mold
and Ready for Pouring

" ESB 109-52-93
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STOCK NO. PART NO. NOMENCLATURE CLASS SOURCE
1300T0-01-60-90 *KIT ‘“A,”’ ““Instaliation of Elevator 15 AT Stock
Inertia Weight - P-51B, P-51C,
P-51D, F-6C, and F-6D,”’ consisting
of the following parts:;
109-52217 Elevator Inertia Weight Assy 01-M
6500-015290 AN4-26 Bolt - Aircraft drilled 04-A
§500-472300 -AN310-4 Nut - Aircraft castle steel 04-A
6700-396350 AN380-2-2 Pin - Cotter, steel, 1/16 x 1/2 in, 29
6500-984200 AND60-416 Washer - Plain steel 04-A
8500-033183 AN5-26A Bolt - Aircraft plain 04-A
6500.514300 AN365-524 Nut - Self~locking steel 04-A
109-952006 Spacer ‘ 01-M
" 754-832-26 Screw . 01-M
8500-325550 755-10 Clip - Loop type 04-A
483.8-38 Spacer - 01-M
6500-513700 AN365-832 Nut - Self-locking steel 04-A
b. One complete kit of parts (kit ‘“A’’) measures approximately 8 x 8 x 10
inches and weighs approximately 21 pounds, .
4. a. In orderto expedite manufacture and distribution and to reduce shipping
weight, the following listed kit isbeing furnished the European Theater of Op-
erations and the Mediterranean Theater of Operations:
STOCK NO. PART NO. NOMENCLATURE CLASS SOURCE
1300T0-01-60-90 *KIT ‘‘B,”” ““Installation of Elevator 15 AF Stock
Inertia Weight - P-51B, P-51C,
P-51D, F-6C, and F-6D,”’
consisting of the following parts:
109-52217-4 Tube 01-Mm
109-52217-2 Steel Sheet 01-M
109-52217-3 Steel Sheet 01-M
. §500-015290 AN4-26 Bolt - Aircraft drilled 04-A
18500-472300 AN310-4 Nut - Aircraft castle steel 04-A
6700-396350 AN380-2-2 Pin - Cotter, steel 1/16 x - 29
. 1/2 inch
6500-984200 AN960-416 Washer - Plain steel 04-A
6500-033183 ANS5-26A " Bolt - Aircraft plain steel 04-A
6500-514300 AN365-524 Nut - Self-locking steel 04-A
109-952006 Spacer 01-M
754-832-26 Screw - 01-M
6500-325550 755-10 Clip - Loop type 04-A
453-8-38 . Spacer 01-M
6500-513700 AN365-832 - Nut - Self-locking steel 04-A
*The following parts are not included in either kit ‘“A”’ or kit *‘B,”’
however, these parts are required for P-51B, P-51C, and F-6C
airplanes only and will be obtained as indicated.
STOCK NO. PART. NO. R NOMENCLATURE CLASS SOURCE
~2 Clamp L 01-M  Local Mir
Mir. from: (See figure 8.)
Sheet - Alum.-alloy condition T, - 23-A AF Stock

heat-treated .064-inch, Specification
No. AN-A-13, stock No. 6800-142020

RESTRICTED
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QTY STOCK NO. PART NO. NOMENCLATURE CLASS SOURCE
1 _ -3 Clamp 01-M  Local Mfr
. - Mir from: : (See figure 8.)
As req Sheet - Alum,.-alloy condition T, heat- 23-A AF Stock
- treated .064 inch, Specification No.
AN-A-13; stock No, 6800-142020
2 6700-620507 AN526-1032R16 Screw - Button head, steel, recessed 29 AF Stock
. " head, No, 10-32 x 1 inch
2 6500-985300 AN960-10L Washer - Plain, steel light. _ 04-A AF Stock
2 6600-514000 AN365-1032 Nut - Self-locking steel 04-A AF Stock
4 Plywood Spacer (7/32 inch hole x 1/2 Local Mfr
. inch square)
Mfr from: -
As req Plywood - Birch face, birch core, 22 AF Stock
. 5 ply, 1/4-inch 45-degree grain,
Specification No. AN~-NN-P-511 or
: . equivalent, stock No. 7200-696900
1 6700-396600 AN380-2-5 Pin - Cotter, steel ) 29 AF Stock
1 6700-396450 AN380-2-3 Pin -~ Cotter, steel 29 AF Stock

b. The approximate size of this kit (kit “‘B") is 6 x
8 x 8 inches and the approximate weight is 2 pounds,

€. Depots in the affected theaters are to manufac-
ture the elevator inertia weight assembly by casting
the lead weight around the weld assembly and steel
sheet. The molds required have already been fur-
nished. The instructions for pouring lead are as fol-
lows:

(1) Spray the inside of the mold with iron oxide
to facilitate -removal of the weight assembly after
pouring. Heat the mold with a blow torch before start-
ing to pour since the lead has a tendency to ‘‘wrinkle’’
when poured into a cold mold.

CAUTION The workman should wear
asbestos gloves during all operations to pre-
vent burns and blisters. It is imperative that
SAFETY GOGGLES be worn during the actual
pouring operations to preclude possibilities of
serious injury to the eyes.

(2) Preparatory to placing the parts in the mold,
assemble the steel sheets, part Nos. 109-52217-2 and
109-52217-3, and the tube, part No. 109-52217-4, by
sliding the sheets over the tube. (See figure 4.)

NOTE This should be an easy fit. If not, it
will be necessary to ream out the hole in the
sheet, It is important that this precaution be
observed, since any binding of the sheet on the
tube may result in improper alignment of the
sheets and cause difficulties upon installation.

(3) Place the assembly in the mold, place the two
aligning pins in their respective positions, and clamp
securely by tightening the two knurled nuts, (See fig-
ure 5.)

NOTE The vent hole in the tube must be
vertical in order topreventair and gases from
becoming trapped.

(4) H a scale ‘large enough to accommodate the
mold is available, the mold may be placed on it and a
sufficient amount of lead poured into it so that the
complete inertia weight assembly will weigh 20.15
plus or minus .50 pounds. Without benefit of a scale,

-the lead may be poured slightly past flush with the top .

of the mold and checked for weight after it has cooled,

"0'!— The lead, when poured, should be
heated to approximately 850°F. However, af-
ter the mold has been used for a while and is
thoroughly heated, the lead may be pouredat
750°F, thereby decreasing the waiting period
‘for cooling.

{5) Permit the lead to stand in the mold for ap-
proximately 5 minutes, at the end of which time it
should have hardened sufficiently to permit removal
for cooling. (After continued yse, the mold will be-
come heated, and a longer hardening period may be
required.)

NOTE Itwill take about anhour for the lead
-to cool sufficiently to be handled with bare
hands.. .

(6) ¥ a scale has not been employed during the
pouring operation, weigh the complete inertia weight
assembly to ascertain that it is within the required
limits, namely 20.15 plus or minus .50 pounds. If it
exceeds the limit, file off enough lead to obtain the de-
sired tolerance. H it is underweight, melt the top of

the lead with a blow torch and add more lead,

By Command of General ARNOLD:

Prepared by Aircraft Section,
Maintenance Div, Hq, ATSC.

BENNETT E. MEYERS

Major General, U. S, A.

Deputy Director

Air Technical Service Command
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RESTRICTED HEADQUARTERS, ARMY AIR FORCES TECHNICAL ORDER
' WASHINGTON 25, D. C. NO. 01-60-90A

- * SUPPLEMENT TO BASIC TECHNICAL ORDER %

3 April 1945

(AIRCRAFT &ND WAINTENANCE PARTS ]

NORTH AMERICAN—INSTALLATION OF ELEVATOR INERTIA WEIGHT—
P-51B, P-51C, P-51D, F-6C, AND F-6D

NOTE This Technical Order supplements T. O. No. 01-60-90,
dated 20 November 1944, to make correction as indicated herein.
A SUITABLE REFERENCE TO THIS SUPPLEMENT WILL BE
MADE ON PAGE 1 OF THE BASIC TECHNICAL ORDER AND THE
-AFFECTED FIGURE CORRECTED ACCORDINGLY. '

1, Figure 4B of T.OQ. No. 01-60-90, dated 20 November 1944, is corrected as
follows:

DRILL"F*(257) 2 HOLES IN LINE (REF)

5/8 (REF.)

-

DRILL 5/16 (.312) 2 HOLES IN LINE

Figure 4B - View Showing Location of Additional Hole to Be Drilled in the El-
evator Inertia Weight Assemblyfor Use on P-51B, P-51C, and F-6C Airplanes
if Lower Hole in Bell Crank Has Been Drilled 3-3/8 Inches From Upper Hole

BY COMMAND OF GENERAL ARNOLD:

Prepared by B. E. MEYERS
Aireraft Section, Major General, U.S.A.
((— Maintenance Div, Deputy Director
Hq, ATSC, ' Air Technical Service Command

NOTICE: This docusment conrins information affecting the mtional defease of the United States
within the ing of the Espi Ac, 50 UL 5 € 31 and 32, ws amended. Iis transmizsion
or the lation of irs in any to an hotizved persoa is prahibited by law.

WE 2 APR 43 11,800 . RESTRICTED 1




RESTRICTED HEADQUARTERS, ARMY AIR FORCES iuintosm..
o . WASHINGTON 25, D. C. NO. 01-60-1 %0

-‘\\\\\ \\\\--- lllllll
J

- [usenarr any_wniaremance eaars | Danni cops will he  disrvbares, |

NORTH AMERICAN—INSTALLATION OF METAL-COVEREDELEVATORS—
T p-5ID, PSIK, F-60, AND Fi6K 4 ot Ty |

MOTHE As prescrived in T. O. No. 90304, sppropriae rviervace

speed; corresponding to 75 percemt of the speed of Assambly locatsd betwean the slevators by remov
sound {8 spprosched or exceeded, and during dives to the three attaching bolts and nuts,
very high indicatsd air speeds, the airpiane may be _ ) .
subjectsd to severe longitudinal cacillations, (Also (4) Remove the bolt from the elevator outboar
-‘ termed pitching or porpoising,) This phenomsenon has hinge fitting. Suppart the elsvatar and remove the bo
besa attribuisd to bulging of the fabric on the eleva. {rom the elevutor center hinge {itting,
tors. 1o ordsr to improve the dive characteristics, R .8 '
‘ metsl-coversd elevators will be {astuiled, and the an. (8) Guide the slevator straight aft from the ho
- gle of incidence of the horizontal stabilizer will be re izontal stabilizer until it clears the trim tab rod.
M\. doced to 1/3 degres on the following listed sirpianes
’ in accordance with the instructions cootained i pars. (8) Disconoect the rudder trim tab actuating »
s “xraph 2 . st the trim tab and remove the rod fairing irom the
' : T . rudder 3
-v B MODEL AY SERIAL NOS. - _ ‘ .
y - . (7) Remove the metal cap {rom the bottom of the
‘ P.81D and F.6D  44-11183 to 44-113%2 ioelusive rudder and discomnect the rudder actuating rod at the
44=13233 to 44-15T82 incinsive r hinge casting, .
- ‘ T . 44=03180 to 4484159 inclusive
44-T2027 to 44-T3828 inclusive ) the bt the wpper and low

lowe

81K and F-0K 44211333 to 44-12732 {ncluaive (8

P-51Kand F-0K ! ._ :

b, The following sirplanes, and all subsequent P- tion light wire, and guide the rudder straight aft from
the

=
-

51D and P-81k airpianes, will be modifisd by tha con- p
‘ - tractor prior to deltverys N - iﬂEEnEFFnEREHEnG
-‘ MODEL APSERIALNOS. - p . RPMOVAL OF VERTICAL AND
P-S1D and F-6D  44-13883 to 44-13253 inclusive HORIZONTAL STABILIZERS.
‘ 44-73837 to 44-73028 inclusive " (1) Discounect the transmitter antenna at the tog
44-84390 to 44-84089 Inclugive of the vertcal stabilizer
‘ v-.an.ﬂnbu-.-aﬂ 4412733 to 44-113432 inciusive *
2, T instroctions for accomplishing this changwe, as -(2) Tapethe rudder trim tab cables to the drum
contained in North American Service Bullstin P.S1. in the vertical stabilizer and in the cockpit to facili
296, are as follows: tats reinstallation. Discoonect the trim tab drum an
- . . lowe: through the lightsning holes in ths vertics
- 2.. REMOVAL OF ELEVATORS AND RUDDER. stabilizer. ,
NOTE paragraphs 2.2(1) to (5) inclnsive (3) Discoonect the elevator upper control cable
ﬂ. apply to both elevators. . : at the elavator horn, Tie tha cabies to maintain tf
- \ (1) Disconnect the elevator trim tab actuating rod ~ ProPeF tension.
\. at the trim tab, . (4) Remove the bolts and nuts securing the {r
(2) Remove all stabilizer fillsts and the dorsal spar of the vertical stabilize the borizontal sta
- {in from the airpiane. lzer,
‘ MNOTICE: This L - ffurnisng s S e Uniand Semon
il-lllllll-llllbl.lc.rnl:lurlllt.l»i




RESTRIC TED l
T 0. No, 01.80-100
HORIZONTAL . STABILIZER : h .'
TE® SKiN (REF) 1
‘4
| 2 2- 21033 -1 FITTING
PRREAR (R.H.) | REQ.
i “122-21033 (L.H.) IREQ,
T S AN3-6A BOLT 2 REQ ‘ '
RIS EACH MITTING
N - ANSG0-10 WASHER -
B 2 REQ. .'
AN3.44 BOLT 3 REQ. -
EACH FITTING

N365./032 NUT S
£0. EACH FITTING

-

USE SAME BOLTS
AND NUTS REMOvED E
_ .. _ . el R FROM OLD ASSEMBLY b
- : R 2 B ELIMINATE  ONE

4 . AT ST bt P 3 JS; WASHER FROM
.20A BOLT 2 REQ. B P e )  JEE? EACH BOLT.
$69+720 NUT 2 RED, gumn T ; : -

R
- : .
’ - v : " **-y '
-~ A
sl -

i I - RN

A}
- » AN

- -{t; = - -‘.. .
Figure 1 - View Showing Rear Casting instalied - Horizontal Stabiliser )
) Remove the bolts and tuts securing the verti- tab cables to the drums, -Also tape cables to drum in \
ilizer to the fuselage and remove the stabiliz. cockpit, : TR
"-t‘h-m-phm. (7 Ascertain that the elgvator trim tab cables - .

/ . -Ramove the access covers {rom the upper are identifiad at both ends of the turnbuckles in the
urface of the harizontsl stabilizer and tape the trim aft section of the fuselage; then disconnect the cables

- ' - RESTRICTED



RESTRICTED
T. Q. No, 01-80-100

(]

ORILL #F(.25719% HOLES
EACH FITTING
AN4-SA BOLT 3 REQ.-
AN3IES-426 NUT S REQ.

122-21031=1 FITTING (A.M.) | REQ.
R2-2HOSI FITTING (L.M.) I REQ.

ANd~-7a BOLT 2 REQ...
AN3ES-428 NUT 2 REQ:

REPLAGCE WITH
122-21048 FAIRLEAD 2 REQ

ANG-12A BOLT 2 AEQ,
ANJIGL-424 NUT 2 REQ, 2
2Wes~25-18-62 WASHER 4 REQ.

A 9N

st N 3 'l‘-b -

wAKE CUTOUT LT 210481 SHIN, 2 REQ,

- PLACKS AS HOWR SHiM mﬁo’l'tﬁ1n‘mzn
1222783 FTTTING (REE) m'lm

ORIZONTAL STAR
RELAR SEAM (REF)

e Y O rr—
1EERI0A0 Shin, § A
ouk

SETWLEN MM ¥ WONT
;w"m- & STABILIZER FUSELASK (RET)

31105 M1 (REF)
SEL FiqURE ¢

&

WORIZONTAL STABILIZER
UPHER SN (ML)

Figure 3 - Front Fitting Installed Ftcmhx.boungmnoud-m:mmmuued

RESTRICTED
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. B

TED

RESTRIC
T. Q. No. OI-GO-IN

TOP OF FUSELAGE (REF) \

ORILL3x2! (159)

3 HOLES EACH SHIM
THRU S & PUSELASE:
ANA4AZADS-¢ RIVET, 6 MED.

HOLE [N TOP OF
FUSELAGE FOR
ATTACHING STAR,
REAR FITTING (REF)

12231108 SHim,
2 REQ.

PLAN VIEW
.

Figure § - [nstallation of Shims - Fuselage Raar Section

(5) Temporarily bolt the fitting, part No. TS-
21031,and the oew fitting, part No, 122.21031, back to
backwith & new shim, part No. 133-21040, between the
{ittings, In this manner the holes inthe old fitting will
act as pilots when drilling holes inthe newfitting, Use
a No, 12 (.189-inch diametar) drill for bholss in leg of
fitting attaching to froat beam of stabilizser, Follow

the same procedare for the fitting, part No, 113-21031-

1. (See {igures 3 and 3,)

\ -

(6) Secure the laft-hand fitting, part No. 123-
21031 (right-hand fitting, part No. 122-21031.1), and
the shim, part No, 122.21040, to the front baam of the
horizontal stabilizer at the top and bottom holas with
mmmmmmvgm. ,pl.rtNo.
AN365-428, Install three each bolts, part No, ANS-8A,
nmn.pmm.mm.mm,pm No, AN3GS-
1033, in the remaining holes through fitting snd
Nuts ghzll be on aft side of beam. Enlarge
holes inthe stabilizer rid through the holes
ting with a No. F (.257-inch diameter) drill,
five each bolts, part No. AN4A-SA, and nuts, part
AN365.428, Nuts shall be on outboard side of
(See figures 2 and 3.)

(T) Follow-the instructions givea in
2.2.(5) and drill the No, 12 (.188-inch diametsr)
inthe new left-band fitting, part No, 122.21033 (
hand {iiting, part No, 123-21033-1), and shim,
No, 122.21041. Secure the fittings and ghims to
forward side of the stabilizer rear beam. Usetha
nuts, and washers {otmarly removed from this
These bolts also attach the elsvator horn asse
bracket on the aft side of the beam. This brac
to be instailed at this time, (See {igures 1 and 4,

(B)msnnmeachbons.plnﬂo. ANS. 8A,
washers, part No. AN980-10, and nuts, part No, ANYSS.
1033, mmmamm.dmummm
mbum: rib, Enlarge the three remaining holes in
the rib through the holes in the fitting with 2 No,12
(.189-inch diamaeter) drill, Install thres each boits,
part No. AN3-4A, washers, part No. ANV60-10, and
outs, part No. AN385-1032, . Remove the shim located

!

?E
A

E

§

1

"EEE

L
is .

on top of the stabilizer over the rear beam. Use s No.
30 (.1285-inch diameter) drill, Plug these holes with
rivets, part No, ANA26AD4-5. Countersink holes 100-
decrn 1/32-l.nch dm:mnr. _

d. REWORK OF FUSELAGE R.EAR SECTION.

(1) lostall a new shim, part No, 123-31108, over
each horizontal stabilizer rear fitting attaching hole
in the fussiage, Secure each shim with three rivets,
part No. AN442ADS-6, as shown in figure 6, (See {ig-
ures 4 and 6.)

(2) Locats the two holes in the fuselage station
291 beam whers the elevator control cables pass

through, (See figure 7.)

« (8) lostalls newbrackstand rollar assembly aver
sach hole onthe forward side of the beam in the posi.
tion gshown, (See figure 7.)

(4) Remove the two bearings irom the lower end
of the right-hand elevator horn and replace them as
shown with & oew roller assembly, part No. 122-21034,
mmvm“ummn.pnm.myu,Mou
mat, part No. AN320.4, (See {igme 8.)

(5) Remove the.two fair.leads as shown oa fig-
ue 2 and repiace with two fair.leads; part No, 122
20148, Attach with two each bolts, part No, AN3-TA,
n&hu,pﬂﬂm%lo , At mmts, part No, AN3SS.

8, REWORK or VERTICAL STABILIZER,
(1) Securs the horizontal stabilizsr to the air.

_ plans with two each boilts, part No, ANT-20A, and nute,

part No. AN363.T20, at the rear fittings and two each
:;‘m,p:::mmua, and nixs, part No. AN3GS.
at
: 4

front fittings, Secure the elsyator trim
at the turnbuckles and satetyswith 032
brass wire, Remove the taps {rom the cabla drums in
the stabilizer and cockpit, Secure the slevaior horn
assembly to the bracket on the resr spar of the hori-
zontal stahbilizer,

(3) Remove the rivets securing the fitting, part
No. 7333009, to the lower end of the vertical stabiliz-

fully punch the remuainder of each rivet out, DO NOT
ENLARGE HOLES, .

(3) Securethe m fitting, part No, 122.23009, in

(2) Secure the fitting, part No, 122-23009, in
piace onthe horizontal stabilizer using the four bolts,
auts, and washers which secured the old one,

() Place the vertical stabilizer on the afrplans
and secure it at the rear attachmaent points (rear
beam to fuselage), using the original attaching parts,

(¢) Procure two 1/4-inch rivets and drill 2 No.
40 (.098-inch dlameter) hoh‘ down through the cents:

RESTRICTED !



RESTRICTED
) , T. O. No, 01-80-100

S
Sioni @ -
_Jo.  dh

t

’

-;‘ﬁ---f

) 122-31026 BRAGET L.H. REP.
STA.291 BEAM | 122.31026-1 BRACKET R.H. REF,
I _

{ REF)

R o A W
' /‘” T E ..-u
; DRILL FOUR % 30(.128) HOLES LX)
THRU, BRACKET AND BEAM, %
_ AN 442 AD4-S RIVET 4 REQ.

]

—

6P2 PULLEY, | REQ. EAGH SIDE —1i
_AN3-14 BOLT, |REQ. EACH SIOE .

109-33562 SPACER, | REQ. EACH SIDE i

mzs . ' aN3I0-3 NUT, | REQ EACH SIDE -
LOOK"_O‘G AFT & - aN380-2-2 COTTER, | REQ EACH SIOE I

' AIRPLANE ! . S S .

) SECT’ON A A . _-‘ q_' . . ) ) [ _‘ . - ;u‘... 22 -4
Figure 7 - Installation of Brackst and Roller Assemblies ; .
s _ RESTRICTED ‘
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RESTRIC TED
. T. O. No. 01-80-100
ELEVATOR HORN :.n_:J ) ..a.‘c. . NOTE Angle remaved {rom froot beam will
ELEVATOR CONTR OLE (memy be reinstalled.

(g) File the- cable cut-outs in the beam to fit
those in the new fitting, *

{. REINSTALLATION OF STABILIZERS,
RUDDER, AND ELEVATORS,

5B L -y (1) Secure the vertical stabilizer to the airplane
: e i 2 - with all the original attaching parts, Reconnsct the
- <R, ™ elevator upper control cables to the horn assswmbly.
v AREANE Rainstall the trim tab drum in the vertical stabilizer,

v .t [ CR Remove the tape {rom the drum and {rom the one in
< Rt the coclpit, —
T . vg b (2) Reconnect the transmitter antenna to the top
. - 122-210 L of the verucal stabilizer,
-~ b!n.“lln .i..qx ; .
2T 9 (3) Reinstall the rodder onthe vertical stabilize
) ust 8 with the original attaching parts. Raconnect the na
TBOARD AT 4 Asst gation light wire, Reconnect the rudder actuating rod
M. HORN ASSEM.. at the lower hinge casting and reinstall the metal cap
on the bottom of tha rudder. Reconnect the rudde
Figure 8 - Instaliation of-Rollar trim tab rod and reinstail the rod
, fairing,
of each rivet. These two rivets and a long piece of {4) Ramove the countsrbalance weights {rom
.

{ront fitting and remove the boits sscuring fit- N OTHE Use old trim tabs on new elevators,

stabilizer {rom the airplans and proceed as follows: (8) Rainstall the fillets and dorsal fin. Reform
the fillets and fin to it the newly positionsd stabiliz.
o .

o The following parts are required per airplane

. to accomplish this change, These parts are furnished
NOTE 1t is suggested that 1/4-1nch (.250- as completa kits for initial ingtallation, and will be
inch diamater)bholes bedrilled first; then these requisitionedin accordunce with T.0, No. 00-35A-15,
plarged to No. F (.237.1nch diamatar). Parts required for replacement purposes after the

’ . by

({) Drive eigit rivets, part No. AN442ADS-30, upon iaostallation to replace damaged or dafective

and nine rivets, part No, AN442ADS.18, in the posi. stabilizars, will be requisitioned as individual parts
tions as shown in figure &, . gguﬁ!«nfﬂ.:%&

QTY STOCK NO. PART NO. NOMENCLATURE CLASS  SOURCE

1 1300TO-01-80-100 KIT, “‘Iostallation of Metal-covered 13 AF Stock
Elevators - P-51D; P-S1K, F-6D,

and F.6K,” consisting of the

nosoﬁuu.unnﬁ.“ ’

1 v 122-21091 Fitting .- Laft-hand : 01.M
1 122-21081-1 Fitting - Right-hand 01-M
4 AN4-TA Bolt - Alreraft plain, steel 04-A
. . (1/4-38) 7/8-ineh length -
14 AN3SS-.418 Nut . Self-locking steel (1/4-28) - O4-A
10 AN4=SA " Bolt - Alreraft plain, steel OdA
: . (1/4+28) 5/8.inch length
10 ANS-8A Tolt - Alreraft plain, steel 04-A
(No, 10-32) $/4-inch - .
length
RESTRICTED . 7




QTY
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S3TOCK NO.

b. One complste ﬂumpuhdtor-upnmmm 110x12x 1%

TED

RESTRIC
T, O. No, 01-80-100

PART NO,
ANS-4A

132.21033
122.21033-1
122.31041
122-31040
112.23000
AN442ADS-20

AN4A42ADR-18

123-31108
ANA42ADS-8

122-21034
AN24-28

AN320-4

122.21048
ANS-TA

ANDS0-10

AN385-1032
ANT-20A

ANSE-T20
ANS-12A

AN365-824
122-22001
12331028
122-30128.1
109-33582
ep2

ANS-14

ANS10-3
AN3S0-2-2

NOMENCLATURE

Bolt - Aircraft plain, steel
(No. 10-32) 1/2~-inch length

Fitting - Left-hand

Fitting - Right-hand

Shim

Shim

Fitting

Rivet - Alum..alloy flathead
1type AD, 1/4 x 1-1/4 inches

R.tvct Alum, . flathesd
type AD, 1/4 x 1-.1/8 inches

Shim

Rivet - Alum, .alloy flathesd
typo AD, 5/323 x 3/8 inch

Bolt Clevia (1/4-28) 1-3/4
inches long

Nut - Alrcraft castis shear,
steel, 1/4-28

Fair-load

Bolt - Alreraft plain steel
(No, 10-32) 7/8.inch length

Washer - Plain, steel No. 10 bait
size

Nut - Self-locking steel 10-32
Bolt - Alreraft plain, steel
(7/16-20) 2-inch hmh
Nat « Self-locking steel
(7/18.20) .
Bolt - Alrcraft piatn, M
(3/8-24) 1-1/4 inch langth

Not - SeM.locking steel (3/8-24)

Elsvator Assembly
Bracist - Left-hand
Brackst - Right-hand
Spacer

Pulley
Bolt « Aireraft drilled, steel
.(No, 10-33) 1.1/2 inch length
Nut - Alreraft castle, steel
(No, 10.32)
Pin - Cotter, steel 1/16 x 1/2
inch

1W18.25.18-63 Washer
AN442AD4-5 Rivet

ANA2BADA-S

inches and weighs 38 pounds.
4, mtwmgmumkwmu morndu!ouo'n:
a. Spare horizontal stabilizer assembliss:

PART NO.

T3-21001.200

10 BE TAGGED, “This part to be reworked, when installed on
any P-51D, P-51K, F-6D, or F-0K alrplans, in accordance with

Rivet

NOMENCLATURE

Stahilizer Assembly - Horizontal

paragraph 2.¢. of T, O. No, 01-60-100.”

b. Spare vertical stabilizer assemblias:

RESTRICTED

- 0l-M

CLASS
01.M

CLASS SOURCE -

01-M
01-M -
01-M T
01-M

01-M _

01-M
29

01-M
. 04-A

01-M -
Od-A

¥
»
)

f
>

{ .
i~

01-M

01-M
0Nl.M
01-M
O4-A _ -

04-A
19
01-M

t

N W '
N WY W W !



RESTRICTEID
T. Q. No. 01-80.100

PART NO. NOMENCLATURE CLASY
73-.21001.100 Stabilizer Assemhbly - Vertical 01.M
73-231002-300 Stabilizer Assembly - Vertical 01-M

TO BE TAGGED, “This part to be reworked, when installed on
suy P-31D, P-S1K, F-8D, or F-0K airpiane, in accordance with
m z.!. d Tl °l Nou °1ﬂ6°-1m."

S. Parts removed and not reinmalled in accordance with the preceding in-.
structions will be disposed of aa {ollows:

mtuuowu parts will be inspectad and returned to stock if found to
bourﬂen.blr

PART NO. NOMENCLATURE CLASS
" 73.23000 Fitting 01.M
73.21081 Fitting 01-M
T3.31081-1 Fitting 01l.M
73-21033 Fitting 01-M
73.21033.1 Fitting 01-M
73.22001 Elavator 01.M

NOTE Any of the atore-mentionad items, which are not serv.
iceable withomt repair or reconditioning, will be condemned at’
ooce and a0 tagged for disposition as condemned property.

b, Fuair-leads, part No. 73-21048, and all other parts not reinstalled (ex-
emmumwmy),nnhemmmnwmam
s condamned proparty,

6. WEIGHT CHANGE.

A, Weight empty: Increase of 3 pounds at 348 inches aft of refersnce dmpn.

. Useful load: No change,

. Special equipment: No change.
T. Approximatsly 14 man-hours are required to effect this change.

. BY COMMAND OF GENERAL ARNOLD:

Prepared by _ B. E. MEYERS

Alreratt Section, Major General, U.S.A.
Maintenancs Div, Depaty Director

Hq, ATXC. Alr Technical Service Command

o



IMMEDIATE ATTENTION

RESTRICTED

HEADQUARTERS, ARMY AIR FORCES
WASHINGTON 25, D. C.

TECHNICAL ORDER
NO. 01-60]-25

10 July 1944

[AIRPLANES AND MAINTENANCE PARTS |

NORTH AKERICAN

- DIVE LIMITATIONS

- P-51B, P-51C, AND P-51D

MOTE The pubneatlon of this Technical Order has been expedited as the instructions
contained herein are of vital importance and should be disseminated to all affected per-
somnel without delay. As preseribed in T. O. No. 00-20A, appropriate reference to this
Technical Order will be entered on AAF Forms 60-A for the airplanes affected, The
work directed in paragraph 5. will be accomplished as soonas possible and not later than
the next 25-hour inspection period by service activities with the aid of base maintenance
facilities, if necessary. Commanding Officers will be responsible for bringing this Tech-
nical Order to the attention of all pilots cleared for operation of subject aircraft as well
as those undergoing Transition Flying Trairfng as contemplated in AAF Regulation 50-18.

1. All modern high speed, high altitude airplanes are
affected by compresaibility toa varying degree. Com-
presaibility phenomena are caused by the formation of
compression waves or shock waves in the air flowing
over the wings and other parts of the airplane when
the true air speed of the airplane approaches the speed
of sound. These phenomena may be evidenced by oc-

currence of instability, uncontrollable rolling or

pitching, or stiffness of controls, or combinations of
these effects. The exact speed at which compressi-
bility effects are noticed varies with different airplane
models and with the condition of the airplane with re-

spect to fit of cowling, cover fairings, fillets, inspec- .

tion doors, ete, and with surfacé finish.

2, The first compressibility effects occur on the P-51
series airplanes at a speed approximately 75 percent
of the speed of sound and are evidenced by a tendency
of the airplane to porpoise, The pilot 8 indicated air
speed corresponding to 75 percent of the speedof sound
at various altitudes on the P-51B, P-51C, P-51D air-
planes is shown in the following tables in the form of
limit diving speeds versus altitude. Note, however, that
at the lower altitudes the speed of sound does not gov-
ern, and the limiting air apeed becomes a structural

P-51B, P-51C

Limit Diving Speeds
Pressure _Pilot’s Indicated
Altitude Air Speed
(feet) (mph)
40,000 270
35,000 305
30,000 340
25,000 385
20,000 420
15,000 465
10,000 505

§,000 505
0 505
See Technical Order 01-80]-25
NO'HCE This d

consideration only; hence, the present red line value
of 505 mph is shown in the charts for the lower al-
titudes. The difference in speeds between the P-51B
and P-51C chart and the P-61D chart is caused by the
difference in the pitot tube installations,

3. Flight tests have been conducted during which the
speeds noted in the charts were exceeded and por-
poising was encountered. This porpoising starts at

.approximately the speeds shown above and increases

in intengity as the air speed is further increased. At
the present time, tests with airplanes completely
instrumented so as to accurately determine air speed
and altitude have not exceeded the above speeds be-
yond approximately 30 mph at the lower altitudes
and approximately 20 mph at the higher altitudes.
The airplane did not exhibit any unusual character-
istics in these tests other than the previocusly de-
scribed porpoising, However, the above -listed limits -
should not normally be exceeded, since compressibility
effects may be evidenced .in a more violent manner if
allowed to progress, If through necessity or inad-
vertence the above speeds are exceeded and pro-
nounced compressibility effects in one or more of the

above-described forms are experienced, recovery
P-561D
Limit Diving Speeds
Pressure Pilot’s Indicated
Altitude Air Speed
(feet) (mph)
40,000 260
35,000 290
30,000 325
25,000 365
20,000 400
15,000 440
" 10,000 480
5,000 505
0 505

-8ee Technical Order 01-80]-25

ion affecting the oacional defense of the United States
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Compliance with these Instruetions is MANDATORY within the continental United States. Within
theaters of operation, complance will be at the discretion of Task Force Commanders concerned.
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RESTRICTED
T. O, No. 01-60]-25

should be effected by gradual reduction in power and

gradual pull-up, CARE MUST BE EXERCISED IN -

PULL-OUTS, SINCE THE STICK FORCES ARE REL-
ATIVELY LIGHT AND ABRUPT PULL-OUT MAY
CAUSE STRUCTURAL FAILURE. THE ELEVATOR
TRIM TAB WILL NORMALLY NOT BE REQUIRED
TO AID RECOVERY. HOWEVER, IF FOUND NECES.
SARY IT SHOULD BE USED WITH CARE AND IN

SMALL INCREMENTS,

5. .All P-51B and P.51C airplanes and P-51D ajr-
planes shall have the applicable placard containing
flight restrictions as listed in paragraph 2., placed
in the airplane where it can be readily seen by the
pilot. '

By Command of General ARNOLD:

Prepared by Aircraft Section,
Maintenance Div, Hq, ASC, '

WALTER H. FRANK,
Major General, U.8.A.,
Commanding General, Air Service Command.

THIS {TEM 1S PROVIDED FOR HISTORICAL AND
REFERENCE USE ONLY.

THE NATIONAL AIR AND SPACE MUSEUM AND ITS
DONORS ASSUME NO LIABILITY FOR ANY LOSS

OR DAMAGE RESULTING FROM OR IN ANY WAY
CONNECTED TO OTHER USE OF THIS INFORMATION,

NOT FOR COMMERCIAL USE OR
FURTHER DISSEMINATION.

RESTRICTED



e . IMMEDIATE ATTENTION
s HEADQUARTERS, ARMY AIR FORCES TECHNICAL ORDER -
WASHINGTON 25, D. C. NO.4+-60<125

A : [l el

23 November 1945

EPLeY

[LACHARY N WAINTERAREE PanTs |

s nonm Amemcnﬁ _FLIGHT CHARAGTERISTICS ARD RESTRICTIONS—P-510,
PR .. P-5IK, F-6D, AND F-6K -

N

-

o

- .planes @ay weigh in excess of 10,000 pounds. Limit .
" +load factyys in the netghborhood of 5.0 may resuit”’

Mbs i

1. Inordertoreduce the posstbility of structural fail-
.ures of wings on P-51D, P-61K, F-6D, and F-6K alr-

 planes, two commonly held mlsconceptions regarding

“fighter type aircm{t must be corrected. These are:

*’ a. 'I'he belief that fighter airplanes are designed
do such high load factors (“‘G’s’’)that they are practl-
cally indestructible by any readily applied alr load. |

. A 'b, That since the possible loaaing conditions are

Pt .

relatively few, that unbalance resulting in instability
is impossible,

2. The early P-51 type airplanes (P-51, P-51A, and

A4-36A4) in the combat condition welghed appro:dmately
“* §000 pounds. At this weight the limit load factor for
sthe structure was 8. Due to tactical requirements,
" namely the instzilation of a more powerful engine, the

addition of extra internal fuel, armament, armor, and
Fravigation and radio equipment, the weight was in-
* creased so that P-51D, P-51K, ¥-6D, and F-6K air-

under overload conditions when external fuel, bombs,

J pr rockets are carried,
e

NOT! The limit load for a structure is the
?1oad at which the elastic limit of the structure
is exceeded so that when the load is removed
. the structure does not return to its origimal

& shape but remains bent. The limit load factor

it 2 number expressing the number of times

. the normal load supported by the structure
must be increased (or multiplied) to reach the

. limit load, An airplzne structure in normal
., fiight supports only the welght of the airplane,
" “The muonber of ''G's’’ applied to an airplane
multiplies the load which the structure must
. support. Therefore, the number of “G’s" ap-
- plied to the structure is equal to the number

- M““factors -

R - e o

LT SRR B
*‘,' > ¥ Ttus Techmcal Order replaces T. O, No. 01-60]-28, dated 17 August 1944,
U /O S
W e s ﬂ O TE The publication of this Technical Order has been expedited as the
@+ w7 7 instractions contained herein are of vital importance and should be dissemi-
* . nated to all affecled personnel without delay. Commanding Ofificers will be
respousible for bringing this Technical Order to the attention of all pilots
v &, 7 - tleared for operation of subject aireraft as well as those undergoing Transi-
s¥ 7 ton Flying Training as contemplated in AAF Regulation 50-16, and also to the
attentipn of all Weight and Balance Officers under their jurisdiction,

may be located anywhere between 21 percent and 88
percent of the mean aerodynamic chord depending oa
the zmount of fuel in the fuselage tank and on the
weight and location of other items of equipment in-
stalled. The center of gravity on these airplanes
roves forward as fuel is consumed from the fuselage

tank; each 17 gallons of fuel consumed causing & for= -

ward center of gravity shift of about 1 percent of the
mean zerodynamic chord. The location of the center
of gravity of an airplane has a definite influence on
the longitudinal stability and control characteristics

of the airplane. Forward center of gravity positions..- -~

result in high longitudinal stability. The longitudinal
stability of P-51 series zirplanes {s satisfactory for
combat, dive bombing, or acrobatics at all altitudes
when the center of gravity is at or forward of 27-1/2
percent mean aerodynamic chord. The longitudinal

stability of P-51 series airplanes 15 acceptable for

level flight in smooth air when the center of gravity
is at or forward of 31 percent mean aerodynamic
thord, -

MOTE An airplane is longitudinally stable
if an increasing stick pull force is required
to increase the ‘G’ acceleration of 3 maneu~
ver, that is, when more pull force must be
exerted to go to higher 'G’s.”’ Instability ex-
xsts if the stick force required to go to higher

Py -

‘'G’s’" stops increasing. As long as some pull
force (even if very small) is required to in-
crease “‘G" acceleration the pilot's ability to
control the airplane is not seriously affected.

" However, when reversal occurs and the stick
tends to continue to the rear and has to be re~
strained to prevent the maneuver from “tight-
ening’’ the pilot may lose coatrol,

" 4, In addition to the effect of center of gravity loca-
. .tion, other factors may influeng
" bility, “The shape or conlour of the elevators cm P--

longitudinal sta-

T

51D, P-51K, F-6D, and F-6K airplanes is an tmpor~ =
. DUE to the ‘fuselage fuel tank installed in P-51D,  tant factor affecting the stabuity as measured by the - ¥
\1 P-51 _‘F-GD and F-GK airplanes lhe center of gravity - stick forces, Due to the manner in which the alrﬂow' &
y . ‘ - lw Omnifmton Covmded 1 - M “ : ) B
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over the elevators is affected when the ‘G’ acceler-
ation applied to the alrplane is increased the stick

forces tend to lighten and reverse. Thig tendency in- ing diagrams illustrate the effects of both:

N
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. Diagram 1 - Center of Gravity at 26.4 Percent Mean Aerodynamic Chord - .. -
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creases or augments the stick force reversal tendency
caused by aft center of gravity location, The follow-
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c - "', 5. FLIGHT RESTRICTIONS ON P-51D, P-§1K, F-6D, AND F-6K AIRPLANES.
[ S . CENTER OF GRAVITY RESTRICTION
L , . ISAFTOF
- 4, 27-1/2 percent mean a. Acrobatics and pull-ups are prohiblted
. 2 ';‘ 3 . aerodynamic chord ABOVE 15,000 feet pressure altitude,
TN - “t, - B L4 . " *."'\
« g F . T b. Instrument Flying and issvance of filght
\ U : Yot : clearances for flights under lnstrument con~
A ditions at pressure altitudes ABOVE 15,000
.?"-.3 e feet are prohibited.
‘e e W e
A : ’-'“___“;- 28-1/2 percent mean a. Acrobatics, dive bombing, and pull-ups
A L serodynsmic, chord are prohibited AT ALL ALTTTUDES.,
1. ) R i AT
,: T Py ‘3_ \._W’J-L/ e b. Instrument Flying and issoance of flight
B é S clearance for flights under instrument cond{~-
N . ‘4'3!' a1 tions are prohibited AT ALL ALTITUDES.,
M ' A
A -'Zz S c. Flight In rough or turbulent air is to be
. ! ) IR O avolded.
_ : ':L T 31 percent mean a. Release of the airplane for flight is
- ' . aerodynamic chord - prohibited,
C e .
L E#
el
i, .
R & BY COMMAND OF GENERAL ARNOLD:
. . . ; s ‘ .
i el Prepared by H. J. ENERER
L Alrcraft Section, Major General, U.5.A,. i
: e Maintenance Div, Commanding General !
Lot 't Hyq, ATSC. . Air Technical Service Commantd :
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LUSTANG ORDER No. 18

ip Forcs Head-Quarters
" Tochpical Order : Appiication: See paragraph 2
i e ——
claopifiestion: class.2

 RUDDRR TOTHTAB SYSTAMS

| ZLTYATGR AKD | RUDDER
i PR 55 o { ARG SO S

.

T SR

Tmig arder provwides for the fliment of additional guide

T ,
pedrinss wpich will te ased for thas tx<r Lab actuating rod : saonhlies
feam the trim tEh dIunS.e Truse pearings will minimize the backlaah,

the marhisal Yree play S e T

Zensral

2,

——

and nanding of the actuating rods.

i

H

This modistestiad 18 to be insorporated in the fol-
| - ~ lowing aircrart nos iater then the pext minor in-
\ : gpection affer receivt:of parts:- ‘ g

{a)

ABR~1 to ASS-4 inelusive,. AGB-6 to AS8-8 ipclus-
‘ivs, ad8-I1 to 1% anelumive,
clusive, Aw8-3%, sod-85, A6B-35, ASB=47 inclusive,
AGHl-49 to ASS-56 inelusive, A8B-58 to A6 3-65 )
jnelusive, AsB-o? 0 A6B-75 inclusive, AT to
L) : “AbB-78, ASE—LO to AB8-117 lneclusive, ASB-119 to

% S AG8-148 incluaive, Af8-148.to ABS-1B2 in:lisivs,
and wbB-1B4 to A88-192 incluslve. AMreraft
AG8-B, A98-LD. ALS-20, A08-32, ASS-B4, A38-37,
Pl AGB-i8, ASR-ZT, 48685, ASB-T78, ABA-79, 468-118,

! ‘ © APE-147, A63-lst snd A6G-193.

ABB=B1 to AMB-3Ll in- .

(b) ' Subsequent sircraft are to be modified by the mans
! ufacturer,’ i . ‘
| - (e} __Hudiricnt:m will take approximately £0 man-hourt.
(ay -’ No special too.uw ars required.
Su;u;':lr
5, The following parta will he required-ta-cnmplet-: -one
nmedification set:- :

1 .
fTyom[ No. off |Glass.of
04| Idant. No. Part No. jomenclature. | per A/C. Store
1 ] Ase/18-21082 | 18-21052 Guide-Bearing 2 0
% \ £08/18-23014 18-23014 tuide-Bearing 23 c
3 | AS8/17-23036-3 [ 17-23036-3 | Channel 1} G
4 || E128F/30082 | SB22-BA Bolt 10 c
5 || q1287/20588 = [ 1N&-103% Nut 4 ¢
6 | W128F/30568 IN78-1032 Nut ) ¢
7 || n128F/30521 2WE5-28 Waabexw 22 ]
8 \ TE7H/24884 4L3-101 Lubricator ] (o]
9 I H1=28F/ 2Re-AD%-11 | Rivet & i
10 | H128F/61535 2425=-25 Washer - Sbim AR. a
11 é H128R/15664 24LB5.E7 Wagher - Shim AR. 0
12 | | B1R28F/30%21 2HN85-28 Washer -.Shim AR, C

|

PAGE @2/87
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it

4 . : "c;‘nmi.zie;;; .lmm—i:i.ﬂcation sata 1i“£'m57'ﬁa;-."1 to 9 inclrsive) will
sa-delivered to +he kaster Yodification Seetion f£pom Commonwealth AlD-
prart corporation as arranged by Alr Fores Head-Quarters. ]tems Noa,

10 tu\ 12 inclusive will be drayn from -the unit store.

MethoLi of foeorporation . : i .
| ’

Heﬁ-:ave_-_i'ﬁ"ii-ﬁl}l.éts_, rudder_end trim tab drum sccess panel

5. ||
from ftie fin. :
67 "["  Disconmect guidé bearing, Part No. 17-23014, from the fin

then uasCTrew And remove rod asmsenbly, Part No, 17 23036,

raap SpaT,
Rare muat be taken that the existingicup, spring -

rrom tha sircraft =

- and weshers remein on the 3cIeW amaemhly, Part. No. 17-23037. -

7. prill out rivets {2 off), sttaching fitting, Part No. 17-
23059 to the astuating shaft, Part lo. 17-23086-2, then remave fittinga

Usa No. 30 (.128) dlamater drill).

ar: ' Ipstall lubricater, Fart o, 413-1I01 {(Item Wo. B) to muide-
baarj'rng, Part No. lB-?SOl; (ITtem {0 E): ; . . :

a. Attach guide bearing, Part No. 18-85014 (Item He. 2) to- chan-
nuhk, | rars Ha. 17-25036-3 {Ttem Wo: 3) asing bolt, Part No. IRE2-GA -
{itam Jo. 4) 2 pequired wagher, Fert No. aW2s-28 (Item Na. ") 2 requir-
ad and nul, Part No. ' [N76-1032 (Ften No. -5) 2 required. T

10. . Tnstall channel, Part No. 17-23086-3 (Item No. :3) with gulde

bearing, Fert iHo. 18-23014 {Item yo.2) attached, to the astuating sbeft,
Tart|No. 17-23086-2, - - - - A e E e e v s

94| Re-inite1l fitting, Part Ho. 17.23089 %o the actuiting shaft,
Purt|fo. 17-23038.2, usig wivol, Part No. 2RO-AD4-11 (Item No, 9)-. 2

. raguired. Iosure that mivets are Tiled.flush on. each pide.

12, L Remove prime.and polisl codmium plate for & minimim Length of

g™ in the wleinity of-the guide bearlng, Part No. 18=23014 (Item No.2).
0 i .

13, | °  Re~install rbd nesembly,’ Part No. 17-23036; .Care must be

taken to piek up the .e;r.iating cup, 8pring and washers ramsliing on 3crew

anaa]'mbly, ‘Part No, 17-2303%7.: - L o e B0

14, ¢ With the centrol eelumm locked in the nautrai'puaitinn, opar-

nte tha rod sssembly, Part No. L7-23083, until & measurement of 17/32%
bgtwken the centre line of the’ fitting, FPart Nod 17-23059, snd the centre
line of the dder-hinges is chtedned, thea attasch guide hearing, Part
No. 'i:L'?-E.'iol-i,. to the fin rear spex using the existing atbachment bolts.

At Iocate ohannel, Part Ho. 17-25%036-3 (Item NoO. 3) to dimensions
as shown on the affached Drawing Jo. Al1424 (Sheet 1) {Hgure L),
Rework stringers;, Fart No. 17-.23001-16 and =25 a3 required to glve clear-
asneg to the attachment bolt hesds of guide bearing, Part Nc. 18-23014

(Ttem No.2)a -~ ,° - . _ _

']

16. | prill to. 10 {.198) 4 holes, through stringers, fart-No. 17-
23001-146 and -25 and champel, Part No. 17-25038-3 (Itlﬂm No. 3), at-
dimeneiop as shown oo the attached Drawing (Figure 1). -

17. | - Install channel, Part do. 17.23036-3 {Item No. 3] using bolt,
P No. 5B28-8A (Item No. 4) 4 required, washer, Fart No. SWRS-28
{(Item No. 7) 12 required, end nub, Pert No. IN76-1032 (Iter: No. 6) 4 °

reqq'ired. A

PAGE




p5/@8/2012 B6:3

RAAF MUSEUM MAINT PAGE  B4/87

REREE - By e KUSTAKG GROER_NO.78

paadie i

i ¥

‘Ho‘l’.as {1) Washers, Part No. swes-28 (Item No. 7) to be lecated _
. as shown on .the attached Drawing (Figare 1), b
! (2) Aligoment-of the guide bearing, Part No. 18.23014
% ‘ (Item No. 2) may be ragilitated by the use ¢f shim
{ washers, Part No. EWR5-25 (Ttem No. 10), 2Wi5-27

| {Ttem No. 11) and 2425.28 (Item No. 12) as 1squired.-

s - Re-install the ‘rudder and. conmect the trim tab act uatiné—md
l amsoriply, using the existing attachments.

HE i = '_ AE
‘ 19. Discenneet the, top elevator cables from the gperaling horn.
sasembly, Part Nos. 17-20019 and 17-20020 of the elevator *rim teb_

tem left-hamd. = °

2(4 Remove the trim tad drum access pangl from the npper surface
61} the tailplane. il - ‘

B 1

21. D3 sconnect the elevator hinge (2 off) and trim tah actuating
\“ rod assembly attachment bolis. Remove sctuating Tod _asgéubl:f, from
. atreraft. ‘

zi, Discenneat guide hearing, Part No. 17-21018 from she taile

2 plane Tear mpar, thea unscrew and remove tod azsembly, Fars No. Y7«

0 ' 21050, from the aireraft, Care must be teken thaet the xisting
aup, spring and washers, ramzin op the serew assenbly, Part Ne. 17-

23057. .

23, Drill out rivets (2 off) mttaching eye-bolt, Part No. 17 ..
21032, to the actuabing shaft, Fart No. 17-21050-2, then' rimove eye-
bolt. Tme No. 30 (.188) dimmeter drill.

24, Inmball libricater, Part No. 4L3-101 (Item No. B) to ‘gufde

y bearing; Pert No. 18-21062 (Item No. 1). mrh
ﬂ_./ 25 ‘ Tastall gnide bearing, Part No. 18.21062 (Item No. 1) to the.
; astuating shaft, Part No. 17-21050-2. o )

8.  Ro-install, eye-bolt, Part No. 17-21032 to the aot 1ating :
‘ _ spaft, Part No. 17-21050-2, neing rivet, Part Wo. SR9-ADL-11 (Ttem _ |
& i Mo. 9} 2 required. Ensure that rivets are £iled flush on each sida.

é';. Remove prime-and polisb cadmium plate for & minimin length
of ZA* in the wisinity of the guide bearing, Part No. '18-21062 il
{Ttem No. 1}. . - i o

5 5 ; i A

28. Rework the top and bottom surfaces of the slevator skin eov-
ering dimensions-6s ahown nh the attached Drawing No. Al14324 (Sheet -~
2} (Figure 2) to give clearauce to guide bearing, Fart No. 18, 21082 ;
(Item No. 1) and to-also provida amccess for the groase gun: G e e

29. Re-install rod assembly, Part No. 17-21050. @Care mst be
taken to pick up the existing eup, spring and waszhérs remaining oo’
screw assenbly, Part No. 17-21057. i e

50, Re-install top elevator cables to the oporating hora .
asgembly Part Nos. 17-20019 and 17-2COR0. _ ; ' : : o

1. With. the comtrol columm lecked in the neitral positien,
operate.the rod assembly, Part No. 17-21050¢, until the ceéntre line
uf the sye-bolt, pPart No. 17-81032, mligns with the centre line of
the elevator hinges, them attach guide bearing, Part No. ‘17-21019,
o t9 the tailplane Tear spar using the existing attachment balta.

. I
b L

|

| 5
I 4
|
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38.]  locate guide bearing, Part No. 18-21062 (Item Nc. 1) as -

shown ot the attached Drawing (Figure 2). Ensure thet the guide bear- -

ing, Part No. 18-21062 (Item No. 1) is rotated until maximm edge dis-

. tanse is obtained in tailplane stringers, Fart Nos. 17-21001-~20 and

=) -

35.! Dril} No. 10 (.18%) aGiameter 2 holea throngh €ajlplane
stringers, Part Nos. 17-23001-20 sad -2] &S shown on attected drawing,

(ﬁgﬂ:‘e 2). . * :
54, Instell guide beoaring, Part-No. 18-21062 (Item Xo. 1) uaming
bolt, Part No. 5B2E-6A (Item No. 4} 2 required, washer, Fart No. foil el
28 (Ttem Wo. 7) 4 reguired, end nut, Part No, IN6-1032 (Item Na, 3) 2
raghired. B : : 3

|Note: Aligament &f the guide bearing, Part No. 18-210:2 may'de’
i . facilitated by the use of shim washers, Part No, ZW25.25
(Item No. 1Q0), 2425-27 (Item No, 11)and 2W25.28 (Item No. .

12) am required,

thi Re~install the alevator hinge bolts (2 aff) and the trim

tabl netuating rod assembly, using the existing attachmentpa. . . .
6. " Repeat paragraphs 19 to 35 for elevator trim tal systedi,
pightsband, T 0 T - e
3?;.‘ 'Ra-:{nstall tail fillets and trim tab access panels, ueing
existing attachments. . : = . . T -
Drawings | S A s - - -
8. Dmm.ngs Nos. _Al1424j1-2 are attached hersto. .

Efr?at on Weight end Halanse o Ml A= .

39." The effect of the incm':;ps‘:.;rat‘ian of this m&difiéetién on the

waight and balance of the airerdaft is negligible.

ey : :

= LR = . ¥

i
o

Refarences :Tilea 7. Ai..i.F. 5/60/142 and 150/4/8201.
ICR 18-96, R.T.0. Memo. AB8/2/7 (30.3.51)

Att.{nhmmta : Drawing No, A 11424/1.2,
Date ‘of Issue: 16th N‘cvﬁmﬁar* 1851, ' : -
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7-23001-M ETRINBER (REF) DETAIL A

E -23001-25 STRINGER - % :
I P i HE 17-25056 ROO ASSEM. (REF)
| . i1 . 7 (7-230t4 GUIDI| (REF)

22089
FIITING
Lo,
o r‘ !
I‘ﬂ jF Se—
ot HINGE ‘!H .
‘J N ‘ A - t 17167 ITYR)
8 : ' DRILL NO.JO (98IDIA 4HLES - - |
A ] s e
| 1N Al
PRE=ADS~II Rmtenm.l CLEAR BOLT HEADS.

.ENSURE THAT RIVETS ARE
FILED FLUSH'EACH BIDE.

. REMOVE PRINME & POLISH CAD.
FLATE“FOR A MIN.LENSTH UF
| 2=1/2" IN THE VICINITY Of |
| GUIDE (18-25814)

P
Rt B LS RN LR R

LY [7-23036-3 CHANNEL
3pz2-6A  OOLT (4REQ)

py25-28  WASHER(I2 REQ) ¢ i -
‘ |713-|o52 HUT (4 REQ.) 4 P ke I 2
. ; . ‘
19-23014  GUIDE
sByz-6A  BOLT (ZREQ.)

2w28-28  WASHER (2 REQ.
- INté-i032 NUT (2 REQ)

ALIG NMENT OF THE GUIDE

MAY BE FACILITATED BY THE ' 413-101 LUBRICATOR ]
USE OF SHiM WASHERS. ‘ _ =
; (T:raa-zs, 2W25~27, 2W26-28) : . .
| cla.c MOD.IT-H2001 ME.R 18-96(REE) PG, L,
ISSUED BY TITLE ELEV. & RUDDER TRIM TAB SYSTEM-MOD' T HAAN (.57
! COMPONENT TRAGED /¢ :
DIRECTORATE | MAGHINE MUSTANG CHEIKED i
| OF [ ERGINE APPIOVED ; ]
TEGHRICAL  TTECH ORDER | MUSTANG N° 78 __|DRAYIING_NO., :
SERVICES  [5SUE NG - : =
i ; —— Alj4a24 ;
- IRALAF QQ—T\-E AT i
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1
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