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LANDING LOADS INVESTIGATION INSTRUMEiTATION

INTrODUCTION

Contract NOa(z) 59- 6 22 6 c was established to
measure loads and contact conditions during
landings of an A4D-2 airplane. Under "he
terms of the contract, instrumentation was
installed in the airplane and landings were
performed at the Naval Air Test Center,
ratuxent River, Maryland under specific
contact conditions. Upon completion of
these landings, the instrumentation was re-
movad from the airplane and shipped to the
Douglas Aircraft Company facility at El
Segundo, California for a series of laboratory
drop tesis with an A4D-2 static test airplane.
This report discusses the instrumentation in-
stalled in both the flight and drop test air-
planes and also the supporting instrumentation
used during the flight -nd drop tests.

/
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DISCUSSION

An experimental flight and alrplane drop test program was
conducted with consistent instrumentation on a Model ALD-2
airplane to measure landing loads and contact conditions.
The data obtained during these tests were to be combined
with a dynamic analysis. The results of that analysis,
together with the results of the tests previously con-
ducted by the NASA at their landing loads track, were ex-
pected to provide a firm basis for evaluating the adequacy
of simulating loads in airplane and jig drop tests as well
as determining the extent to which those loads might be
calculated by dynamic analysis.

The installation of the instrumentation in the airplane
was completed at the Neval Air Test Center, Patuxent River,
Maryland. The work was done under tne supervision of
Douglas Aircraft Company engineering personnel with the as-
sistance of NATC personnel. Tha Model A4D-2 airplane, BuNo
1i2089 , remained under the custody of NATC during the
instrumentation period and the flight test phase. Actual
installation of instrumentation in the airplane commenced
July 1, 1960, when the airplane was made available for the
Landing Loads Investigation. The airplane had been utilized
by NATC for Carrier Suitability testing and contained
partial instrumentation. Following completion of the flight
test phase of the program at NATC, the Lpnding Loads in-
strumentation was removed from the airplane during the
month of November, 1960. The instrumentation was then
shipped to the Douglas Aircraft Company, El Segundo plant
for use in the drop test phase of the program.

A left instrumented main landing gear, No. 10, which had
been used by the NASA in their forward velocity drop Jig,
was installed on the Model A4D-2 airplane, BuNo 142089,
together with a right instrumented main landing gear, No.
16. In addition, accelerometers were installed at the
airplane center of gravity, the nose, the nose gear, the
wing tips and on external wing stores to measure response
characteristics of the airplane structure to typical ap-
plied ground loads. Other instrumentation was used to
define the airplane attitudes, motions, and velocities
and to define pressures within the landing gear. Calib-
rations of the instrumented landing gear were conducted
prior to the flight tests, after the flight tests and
prior to the drop tests, and again after the drop tests

A were completed. These calibrations are discussed in de-
tail on Page 2.019.

A special instrumentation store, consisting of a modified
300 gallon external fuel tank, was utilized to carry the
oscillograph recorders and tine associated equipment. This
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DISCUSSION (oontinued)

store was carried on the airplane centerline pylon for all
the landing tests and, subsequently, was used with its
equipment during the drop toot program. Photographs of
the airplane with the instrumentation store installed on
the centerline pylon and with the external fuel tank3 in-
stalled on the wing pylons are included on Pages 1.201 and
1.202.

The airplane parameters were recorded on two 36 channel re-
cording osoillographs. The oscillographs %pre CEC type
5-119P-3 and were installed in the instrumentation store.
Photographs of tVe instrumentation store with the equipment
installed are shown on Pages 1.203 through 1.205. Ad-
ditional equipnient installed In the instrumentation store
included four strain gage balance panels, one thermocouple
control panel, power supply, time standard, and special
calibration boxes.

The strain gage balance panels were of Douglas design,
drawing No. X-5501720, and contain a balance circuit,
sensitivity circuit and an automatic calibration circuit.
All parameters recorded on the oscillograph were controlled
through these balance panels except strut positions, strut
velocity, wheel position, strain gage voltage monitor,
time standard, and thermocouples. The thermooouple control
panel was built by Douglas and contains an automatic calib-
ration circuit and a sensitivity circuit. All thermo-
couples recording temperatures were controlled through
this panel.

Strain gage voltage was obtained from batteries. Six volt
batteries were connected in series and parallel to provide
either 12 or 18 volts to the balance panels depending upon
the sensitivity desired. Part of the batteries were re-
placed after each day's flight test operation to maintain
a constant voltage. The voltage input to the balance panel
was monitored on an oscillograph channel to assure that the
voltage did not drop below an acceptable level.

The time standard utilized for the flight test phase was a
50 cps frequency generator type 2001-2LP. A 50 cycle trace
was generated on both oscillographe and was used as a time
base and for oscillograph correlation. For the drop test
phase, a Hewlett Packard 205 AG oscillagor was used to
record 1000 cycles per second simultaneously on all oscillo-

-graphs.

Special calibration boxes were used for strut positions and
strut velocities. Strut position transducer calibration is

discussed on Page 2.401. Strut velocity transducer calibra-
tion is discussed on Page 2.415.
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DISCUSSION (continued)

The galvanometers used for the measurement of the loads and
accelerations were selected for a flat frequency response
of 135 cpa 5 per cent. Galvanometers with a flat frequency
response of 60 ±5 per cent were used for the lower frequency
parameters. All galvanometers were checked prior to use and
only those with a damping ratio of 0.64 ±0.1 of critical
were acceptable. The galvanometer response characteristics
were measured before the drop teat program and again after
the drop test program was completed. These results are
tabulated on Pages 1.206 through 1.213 and are presented
again with the discussions of the individual parameters in
the following portions of this report.

Accelerometers were dynamically checked for natural frequency
and damping ratio prior to their initial use. Acceptable
limits for damping ratio were 0.70 * 0.1 of critical. The
accelerometers were dynamically checked following the flight
test phase and the results are shown on Page 1.214. Static
calibrations were performed on the accelerometers prior and
subsequent to the flight test phase. Results of the pro-
and post-calibration are also presented on Page 1.214 and
an average value was used to compute accelerations.

Temperatures were monitored in the main landing gear lower
mass (axle area) and in the nose section to provide a
temperature correction to the unheated accelerometer data
if necessary. Temperatures remained within acceptable
limits and no corrections were necessary.

The combined effect of the galvanometer and accelerometer
on the frequency response characteristics of the recorded
parameters is shown in the following sections of this re-
port under the individual sections. The frequency response
characteristics are tabulated on Page 1.215. The estimated
overall recorded parameter accuracies are shown on Page
1.216.
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GALVAMOMETER RESPONSE CHARACTERISTICS

AMP 1 - Calibration Pip Height from
Calibration at Balance Panel

AMP 2 = Calibration Pip Height from
Calibration at Transducer

RES - Transduoer Resistance at
Galvanometer

w - Natural Frequency of Galvano-
meter

AMP 3 - Desired Amplitude Ratio* at
Galvanometer Natural Frequency

"AMP 4 - Measured Amplitude Ratio* at
Galvanometer Natural Frequency

*Based on a low frequency amplitude of 2000

T
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AQD-2 LANDING LOADS INVESTIGATION DMOP TEST COMPLETED

GALVANOMETER RESPONSE CHARACTERISTICS

OSCO CH TITLE AMP I AMP 2

1 4 LH Air Chamber Pressure 5.33 5.28

1 6 LH Strut Position

1 7 LH Strut Velocity

1 8 LH Vertical Platform 6 7.62 7.57

1 9 LH Metering Chamber Pressure 7.33 7.26

1 10 LH Axle Vertical S. 0. 1 13.20 13.05

1 11 LH Lower Mass. Vertical Accelerometer 10.55 10.4 3

1 12 LH Drag Brace 23.97 23.73

1 13 LH Gear Lower Mass Longitudinal Aoc. 10.07 9 .94

1 14 LH Axle Drag S. 0. D3 5.64 5.56

1 16 LH Drag Platform 6 7.40 7.33

1 20 LH Gear Side Bending Moment 10.22 10.10

1 21 LH Gear Lower Mass. Lateral Accel. 10.73 10.58

1 23 Nose Gear Strut Position

1 24 Nose Gear Upper Mass. Vertical Acael. 10.93 10.78

1 19 LH Gear Rebound Chamber Pressure 7 . 4 2  7.42

1 27 C.O. Normal Accelerometer 10 11.53 11.44

1 28 FRL Pitch Attitude

1 29 C0 Longitudinal Aocel. 11.54 11.45

1 30 A/C Roll Attitude

1 31 C.G. Normal Accelerometer lOG 11.50 11.41

1 33 LH Gear Upper Maas Vertical Accel. 14.00 13.92

1 34 LH Upper Mass Longitudinal Accel. 12.21 12.10
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GALVANOMETER RESPONSE CHARACTERISTICS

AMP 1 = Calibration Pip Height from
Calibration at Balance PanelA

AMP 2 - Calibration Pip Height from
Calibration at Transducer

RES - Transducer Resistance at
Galvanometer

w - Natural Frequency of Galvano-
meter

AMP 3 - Desired Amplitude Ratio* at
Galvanometer Natural Frequency

AMP 4 - Measured Amplitude Ratio* at
Galvanometer Natural Frequency

*Based on a low frequency amplitude of 2000
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A1D-2 LANDINO LOADS INVESTIGATION DROP TEST COMPLETED

OALVANOMETER RESPONSE CHARACTERISTICS

0SC CH TITLE AMP 1 AMP 2

2 4 RH Air Chamber Pressure 5.32 5.25

2 6 RH Strut Position

2 7 BE Strut Velocity

2 8 RH Vertioal Platform 2 7.58 7.49

2 9 RH Metering Chamber Pressure 7030 7.22

2 10 RH Axle Vertical SG 4 12.48 12.34

2 11 RH Gear Lower Mass Vert. Ace. 11.07 10.94

2 12 RH Drag Platform 7.23 7.16

2 13 11H Axle Di.ag SG 5 8.94 8.81

2 14 RH Gear Lower Mass Lon&. Accelo 10.88 10.78

2 15 RH Drag Braae 10.97 10.87

2 16 LK Drag Braue

2 23 LH Lift Pot Link 7.82 7.72

2 24 R11 Lift Pot Link 7,83 7.75

2 26 REt Wing Tip Accelerometer 9.38 9.30

2 27 LU Wing Tip Accelerometer 9.45 9.40

2 29 Pll Gear Upper Mass Vert. Accel. 13.29 13.18

2 31 RH Gear Upper Mass Long. Accel. 10.9k 10.84

2 33 RH Axle Side 50 3 8.94 8.81

2 35 RH Gear Lower Mass Lateral Aoc. 10.37 10.25
14
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FRZQUENY RESPONSE CHARACTERISTICS OF RECORDED PARAMETERS

FLAT RESPONSE-CPS

PARAMETER t ,....

R.H. Gear Vertical Load 115 135
R.H. Gear Drag Load 55
R.H. Gear Side Bending Moment 90 1950
L.H. Gear Vertical Load 65 195
L.H. Gear Drag Load 50 100
L.H. Gear Side Bending Moment 65 190
L.H. Gear Lower Mass Vertical Acceleration 60 180
L.H. Gear Lower Mass Drag Acceleration 135 150
L.H. Gear Lower Mass Lateral Acceleration 155 175
R.H. Gear Lower Mass Vertical Acceleration 110 130
R.H. Gear Lower Mass Drag Acceleration 45 75
R.H. Gear Lower Mass Lateral Acceleration 40 60
R.H. Gear Upper Mass Vertical Acceleration 50 85
R.H. Gear Upper Mass Longitudinal Acceleration 105 l;O
L.H. Clear Upper Mass Vertical Acceleration 50 5L.H. Gear Upper Mass Lengrtudinal Acceleration 60 90
R.H. Gear Strut Position 65 ge0
L.H. Gear Strut Position 65 90
R.H. Gear Strut Velocito 5 90
L.H. Gear Strut Velocity 50 0
R.H. Gear Metering Chamber Pressure 70 1r o
L.H. Gear Metering Chamber Pressure 60 185

"L.H. Gear Strut Rebound Chamber Pressure 55 185
R.H. Gear Strut Air Pressure 15 40
L.H. Gear Strut Air Pressure 15 4o
R.H. Gear Drag Brace Load 60 100
L.H. Gear Drag Brace Load 90 80
Nose Gear Strut Position 0 IJ5
Ness Gear Upper Mass Vertical Acceleration 120 1 5
C.G. Normal Acceleration (Low Range) 25 4o
C.O. Normal Acceleration (High Range) 40 55
C.G. Longitudinal Acceleration 20 35
Aircraft Pitch Attitude 30 35
Aircraft Roll Attitude 20 1
R.H. Wing Tip Vertical Acceleration 65 i
L.H. Wing Tip Vertical Acceleration 50 80
R.H. Wing Lift Link Load 55 140
L.H. Wing Lift Link Load 125 1 5
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33TIMATED OVERALL RECORDED PAFLAM,3TER ACCURACY

EkRAMETER ACCURACY k %

R.H. Gear Vertical Load 3
R.H. Gear Drag Load 3
L.H. Get' Vertical Load 3
L.H. Gear Drag Load 3
L.H. Gear Lower Mass Vertical Acceleration 2
L.H. Gear Lower Mass Drag Acceleration 2
L.H. Gear Lower Mass Lateral Acceleration 2
R.H. Gear Lower Mass Vertical Acceleration 2
R.H. Gear Lower Mass Drag Acceleration 2
R.H. Gear Lower Mass Lateral Acceleration 2
R.H. Gear Upper Mass Vertical Acceleration 2
R.H. Gear Upper Mass Longitudinal Acceleration 2
L.H. Gear Upper Mass Vertical Acceleration 2
L.H. Gear Upper Mass Longitudinal Acceleration 2
R.H. Gear Strut Position 3
L.H. Gear Strut Position
R H. Gear Strut Velocity
L.H. Gear Strut Velocity 4
R.H. Gear Metering Chamber Pressure 3
L.H. Gear Metering Chamber Pressure 3
L.H. Gear Shock Strut Rebound Chamber Pressure 2
R.H. Gear Strut Air Pressure 3
L.H. Gear Strut Air Pressure 3
R.H. Gear Drag Brace Load 6
L.M. Gear Drag Brace Load 2
Nose Gear Strut Position 3
Nose Gear Upper Mass Vertical Acceleration 2
C.G. Normal Acceleration (Low Range) 2
C.G. Normal Acceleration (High Range) 2
C.G. Longitudinal Acceleration 2
Aircraft Pitch Attitude 3
Aircraft Roll Attitude
R.H. Wing Tip Vertical Acceleration 2
L.H. Wing Tip Vertical Acceleration 2
R.H. Gear Reaction Platform Vertical Load 2
R.H. Gear Reaction Platform Drag Lead 8
L.H. Gear Reaction Platform Vertical Load 2
L.H. Gear Reaction Platform Drag Load 8
Nose Gear Reaction Platform Vertical Load 2
R.H. Wing Lift Link Load 2
L.H. Wing Lift Link Load 2
Timing Clock 0.1
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MAIN LANDING GEAR

Landing Gear Loads

The main landing gears, left and right, were
instrumented with strain gages to measure
vertical, drag, and side loads perpendicular
and parallel to the strut centerline at the
axle. Pages 2.002 through 2.018 discuss the
individual main gear load parameters and Pages
2.019 through 2.032 discuss the calibration
of the strain gages.
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DESCRIPTION:

Right hand main gear vertical strain gage channel.
This transducer measures vertical loads felt at the base
of the piston.

CONSTANT:

See section on Gear Calibration. (Page 2.020)

CHARACTERISTICS:

TRANSDUCER

Type - ABF 13 Strain Gage

GALVANOMETER

•K) Type - 7-342

Serial No. - 4981

Resistance - 348.4 Ohms

Natural Frequency - 216.0 cps

Damping - 0.679

RECORDED:

Osoillograph Channel 2-10 for Drop Test
2-16 for Flight Test

Ar
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DESCRIPTION:

Right hand main gear drag strain gage. This trans-
ducer measures drag loads felt at the base of the piston.

CONSTANT:

See section on Gear Calibration.

CHARACTERISTICS:

TRANSDUCER

Type - ABP 13 Strain *ages

GALVANOMETER

Type - 7-342

Serial No. - #952

Resistance - 348.4 Ohms

Natural Frequency - 224.8 cps

Damping - O.57T

RECOADED:

Osacillograph Channel 2-13 for Drop Test
2-15 for Flight Test
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"room Sit. DOUGLAS AIRCRAFT COMPANY, INC.

4~1~ 2.0n
DATY PAGE

PIREPAEEC *y .D. eriwether MoonL

TmE Ldi. Loads Investigation Repor 40W

DESCRIPTTON:

Repaired right hand gear side Channel 3A.

CONSTANT:
See section on Gear Calibration.

5/A = 1.003 5/A

CHARACTERISTICS:

TRANSDUCER

Type - ABF-13 Strain Gages

GALVANOMETER

Type - 7-342

Serial No. - 4946

Resistance - 348.6 Ohms

Natural Frequency - 237.0 cpe

Damping - 0.628

RECORDD s

Oseillograph Channel 2-33 for Drop Test
2-15 for Flight Test
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DOUGLAS AIRCRAFT COMPANY, INC.
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"°""M"'" DOUGLAS AIRCRAFT COMPANY, INC.

CATS.. P 2AGE

TTL, Ir.,* 14ades Uveatigatien RPoRT_•.•_"'

DESCRIPTION:

Left hand main gear 10 vertical strain gage bridge 1.

CONITANT:

See calibration of main gears section

5/, - .9947 5/A

CHARACTERISTICS:

TRANSDUCER

Type - ABY-13 strain gage

GAXVANOMETER

Type - T-342

Serial No. - 49 42

Resistance - 352.0 Ohms

Natural Frequency - 229.5 ops

Damping - 0.595

RECORDED:

Oscillograph Channel 1-10 foe Drop Test
1-15 for Plight Test

C!



Page Z.o 02
Report 40636

SZ-7 . - - .~ --- .---- ."-:_[i 7_-7. Ti _-- -..--T . .. - __,...j .- . :' L 8
. ... ...... I-.. .... . ..-. .... ........ . .-. . ........ ..-......... -,---.,- ..........- t...... . .. ,... . . . . . .. .. ..- ". ..--. .---"-

'-- f.. -'- . . . . -. - - -- - - -. . --

Si I 1 ' I,J7 . ... 4-....----+,--! ..... K... ... - K 1

)!T I~ -i: I _I 1 I ]
I. .. D. ... . . .... . .. . .. ... . .....- . ...-.-- .--- - I- Kt i...... ... . . . .. .

' i .... ... 1 .... .. ....I
-4- h L?

4 a- 6

, ,

-- -- 1--- -- 1. . .---• ..... . ..... . . 1 .. .-.... "--. .. . ... . . . . . .

" I I ---.-- '---i.

' I I i'

' I-:--i• -.. i I ; I ..
I- . - t -- . . . .. . . •. . . ,'- -- 7 . . .. . t --i .. . . . . . . - I..... -

I" + ! r : [ f I _ , ... .I _ _ . ..

S... . I- 4 - - - -. ....... . •......-. 1I ... . ... - .--... .7 . . . r -' . ."

-"4-. •;i I - -

I ii I , i

S t i ,I. . -- i . .. !

0i 0 0 ' '

H, * 7 . . . . . . . . . . . . 0 0 . . . . . . . .S. .



DOUGLAS AIRCRAFT COMPANY, INC. 2
OATS _ _ _

a... ..--- ,-H. Mer wether -
T,. _LI-•a~ds_ Irveat4~atton ,.- -_

LEFT HAND MAIN GEAR VERTICAL STRAIN GAGE

CHANNEL 1

I i
) I

I I

I. I
I I

28 I
II -I-I

R - Rco (+ SA??CY)
10 a 0 B3LAcK (- SAITCRY)
K G s Garen 4O110 1
0m a BL= BLUE 1410O 2)

Rce CALamfAyrow REISOTANuC

R _

BALANCr PANEL

CARR1N AIMPOL If IER



",oom,,-1., DOUGLAS AIRCRAFT COMPANY, INC.

DATE PAGE____-____,0_PA4

PREPARED B, H. D. Meriwether MOD,• Ai7 -'
TITLE Ldx. Loada Inveytigation REPORT 20036..-

DESCRIPTIONt

Left hand main gear 10 drag strain gage bridge 3,
This transducer measures drag loads felt at the base
of the piston.

CONSTANT:

See section on main gear calibration*

0/A' - 1.010 o/A

CHARACTERISTICS:

TRANSDUCER

Type - ABP-13 Strain Gages

GALVANOMETER

Type - T-342

Serial No. - 7379

Resistance - 350.4 Ohms

Natural Frequency - 226.5 cpa

Damping - 0.573

RE3CORtDEDt

Osoillograph Chanel 1-14 for Drop Test
1-18 for Flight Test
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LH MAIN GEAR DRAG STRAIN GAGE

CHANNEL 3

1 2

2 5

R w Rio (+ BAIIcxY)

a a BL.ACK (- DATTCRY)
G a GAtclN omlo I)

BLe BLUC (e0n1e 2)
ReCALIoIammo Rcsl$TANC:

B3ALANCI PANfL

[CARRICAAPLVE



"Pon" as.' DOUGLAS AIRCRAFT COMPANY, INC.

DOAT_ PAGE 5
Pm-PANE- @V H. D. Meriwether Moo-L
TTLE Ld&. Loads Invgetigation R.ptT_ 2_

DESCRIPTIOX :

Left hand main gear side bending moment channel
5. This transducer was intended to measure bending
moments induced by side loads.

CONSTANT:

See section on calibration.

CHARACTERISTICSt

TRANSDUCER

Type - ABF 13 strain gages

GALVANOMETER

SType - 7-342

Serial No. - 4662 for Drop Test

Resistance - 352.0 Ohms

Natural Frequency - 229.6 cps

Damping - 0.600

Serial No. - 5085 for Flight Test

RECORDED:

Osaillograph Channel 1-20 for Drop Test
1-12 for Fllpht Test

t,
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FORMS .... DOUGLAS AIRCRAFT COMPANY, INC.
_______ _____2.019D.... ATE _________,_____ AO

P090ARED GY H. D. Meriwether M0o0, AD-2
TITLE Landin2 Loads Investigation REPORT

MAIN LANDING GOAR CALIBRATION:

Although both gears were calibrated statically, the set of
equations used to determine loads was obtained from a dynamlo
calibration.

The static calibrations were initially conducted without the
lower mass accelerometer mounts. Subsequent to the test pro-
gram conducted at NATC, Patuxent River, and the laboratory
drop tests, it was determined that the presence of the ac-
celerometer mounts materially affected the stress distribution
in the area of the strain gages and, hence, the equation con-
stants.

Both gears were drop tested three times in a column drop Jig
in the 'as received' condition immediately after the flight
test portion of the program, and the set of equations used
to determine flight landing loads was obtained from this
series. Comparison of the reaction platform load with the
strut load obtained using these equations is shown on Pages
2.023, 2.024 and 2.025. Landing gear loads Cor the airplane
drop test part of the program were derived from equations ob-
tained in the same manner. Comparison of loads using these
equations is shown on Pages 2.026 through 2.031. Detailed
discussion of this procedure follows:

VERTICAL LOADS,

The vertical load constants were obtained by fitting
coefficients to strain gage readings such that the co-
efficients would produce the vertical platform readings
obtained during drop tests.

Let the desired equation form be set as

V (A÷Bs)x4(C.-Ds)y

where V -vertical load

s r strut position

x =vertical gage reading

i/v y a drag gage reading

A, B, C, D - equation coefficients



"FORM as.$DOUGLAS AIRCRAFT COMPANY, INC.
DATE PAGE 2 .020
PEa"AUSO my H. D. ieriwether MODEL A4W-2
TITLE Landing Loads Investilatfen -5PN07

VERTIAL LOADS (Cent'd)

Then the difference, d, between calculated vertical
load and measured vertical load can be expressed as

d - (A + Ba)x + (C + Ds)y - V1

V here represents the platform load minas the
accelePation-induced load measured by the lower mass
vertical accelerometer. The value o• "d" Vs deter-
mined every .002 second from the recbrds.

When the summation of d2 is set to a minimum
then the values of the coefficients that produce this
condition produce the best fit.

d2 a ((A + Bs)x + (C + Ds)y - VM) 2

The values of A, B, C and D can be obtained by set.-
ting the first partial derivatives of the equation
with respect to each of the unknowns equal to zero.

p((A + Bs)X + (C+ Ds)y-VM 2 _

pA
etc.

After differentiating and re-arrangirng

AX 2 + Zx 2s, + Crxy + DUtsy - ZVYx
AZX2s + B22.2 + CGxsy + DZxs 2 y -ZVxs

AXq + BZxsy + CZy2 + DZsy 2  
- ZVNy

AExy + BZa:s + CZdy 2 + DZ•2• 2 - ZV•

The solution of these four equations and four unknowns
produced the values of the coefficients used. The for-
mation and manipulatien of these equations was handled
by an IBM 7090 computer. In those cases where unreal-
istic (but mathematically cerreot) values for the less
important coefficients were obtained, a modification

'• Ato the basic program was made to have the off-diagonal
elements In the matrix solution converge about a diag-
onal constant which was obtained either during the
landing gear static calibration or during the investi-
gation of the effect of the location of the accelero-
meter mount.



FORM as.... $ DOUGLAS AIRCRAFT COMPANY, INC.

DATE PAGE ,

PRPAED BY H. D. tMeiwether MOOEL A7Z1 2E
TITLE Landing Loads Investigation R.EPO m401

3 6

VERTICAL LOADS: (eont'cj)

The values obtained by this process are:

Flight Tests

Left hand gear 10

V = (42,5oo +0 90e)x *(1O0+-958)y

Right hand gear 16

V u(55495 - 425.4s)x +(450+ l103.94)y

Airplane Drop Tests

Left hand gear 10

v W (43574.6 - 142.ls)x + (-223. 8 + 6 6.Ts)y

Right hand gear 16

V = (56 995+ 337.2"•)x +(1200-101s)y

The reason two sets of equations are necessary is that the
accelerometer mount location had been altered between the
two series of tests.

DRAG LO0ADS:

The drag load coefficients were obtained from drop tests
that were conducted with no wheel spin up and with the
strut perpendicular to the deck. A check of drag co-
efficients during the accelerometer mount investigation
showed a negligible change in value of the drag equation
coefficients regardless of mount position, hence only the
vertical coefficients were determined. The coefficients
were then set to produce a minimum residual about zero.

The values obtained by this process are:

Flight Tests

Left hand gear 10

D = (-670 + llos)x.+ (4575 - 5s)y

Right hand gear 16

D - (-2869.9 + 32.8s)x i.(8455.8 + 30.-s)y

j



root.... 2DOUGLAS AIRCRAFT COMPANY, INC.

DATE PAGE

PRPRDB*. D. M±e~riwether MODEL
"TITLE Landiu LQads Investigat on REPOWT

DRAG LOADS:t (oont'd)

Airplane Drop Tests

Left hand gear 10

D = (983.3 - 99.1s)x + (4575.0 - 5.Os)Y

Right hand gear 16

D - (480o - 145.3s)x + (8455.8 + 30. 8 s)y

SIDE LOADS:

Left Hand Main Gear 10

The piston instrumentation did not include side
load measuring gages. An attempt to calibrate for
side loads was made by installing bending gages upon
the main landing gear barrel. It was found that
moments induced by vertical loads far overshadowed
any moments induced by side loads, and the attempts
at calibration were discontinued.

Right Hand Main Gear 16

Instrumented main gear No. 16 was used by NATC for
catapult tests prior to the Landing Loads Program.
During the catapult tests, both primary and secondary
side load measuring channels became inoperative. Upon
completion of the catapult tests and prior to the land-
ing loads program, unsuccessful attempts were made to
salvage these channels. As a last rasort, a new strain
gage was substituted into the primary side load channel
to replace the damaged gage and this channel was re-
corded during the flight teat phase. After aempletion
of the flight test phase, the landing gear was returned
to the Contractor's El Serando Facility where a calibra-
tion of this charrnel was performed. The calibration
proved unsatisfactory due to the large amount of inter-
action with vertical load.
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"°f"S .. S.1 DOUGLAS AIRCRAFT COMOIANY, INC.
DATE PAGE

P4-PAM-C BY Meriwetherx Harris MooaL-4DE- 2

TITLE Tandei•in Loads, Invysntiation WPORT 40636

Lower Mavs Accelerations

Aaoelerometers were installed at the lower end of
the main landini gear to measure gear lower mass
vertical (normal), drag (longitudinal), and side
(lateral) accelerations. A photograph of the
typical installation of the mount for the vertical
and drag accelerations is shown on Page 2.118.
Photographs of the installation for lateral ac-
coleration of the left hand gaar appear on "'Pges
2.113 and 2.114 and for lateral acoeleration on
the rif;ht hand gear appear on Page 2.126.

M.?



FOK ,so.2., DOUGLAS AIRCRAFT COMPANY INC.

OATS PAGE

PREPAmED 8 3. D. Nertvether moc.0
TITLE LfEt, Loads Investigation REPORT 4036

/

DESCRIPTION:

Left hand gear lower mass vertical acoelerometer.
This transducer measures inertial loads felt at the
shook strut axle.

CONSTANT:

0's - 51.239 b/i / 50 K Ohms Resistor Calib.

CHARACTERISTICS:

TRANSDUCNR

Type - Statham A6-loo-350

Serial No. - 3726

Natural Frequency - 320 cps (no mount effect)

", )• Damping - o.66

GAL VANOMSTER

Type - 7-342

Serial No. - 4910

Resistance - 342.4 Ohms

Natural Frequency - 226.7 cps

Damping - 0.612
RACORDED:

Osaillegraph Channel J~j f~ ghe*
-Iscription race •--- atr

+ j 4 oattery

Black- - Battery

S)oard
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FORM as..., DOUGLAS AIRCRAFT COMPANY, INC.,•l, ?.,05
DATE nH*D*MrIote PAGE 7 W.
PRElPARED BY H,• D. • ,eriwether M009L

TLZ Lda. Loads Investigation NIPO0T

DESCRIPTION:

Left hand main gear lower mass drag accelero-
meter* This transducer measures inertial loads
felt at the shook strut axle centerline.

CONSTANTs

G - 52.351 8/A / 50 K Ohms Res. Cal1b.

CHARACTERISTICSS:

TRANSDUCER

Type - Statham A6-100-350

Serial No. - 3748

Natural Frequency - 265 cps (No mount effect
. •measurements)

Damping - 0.77

GALVANOMETER

Type - T-342

Serial No. - 4971

Resistance - 332.9 Ohms

Natural Frequency - 224.0 cps

Damping - 0.573

R _R + Battery Ca-Leg

Black-Black -Batter7

, ,Inscription Face

tboard

Oscillograph Channel 1-13 for Drp Test
1-17 for Flight Test



P"" a DOUGLAS AIRCRAFT COMPANY. INC.

•.,,- vH. Morlwat~her MOD".•
Tin r, d• oads invgestigati.nRu,

MOUNT RESONANCE WITH APPIZCATION
OF 50 Lb 823P FORCE
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PREPAREDBY; rris -DOUGLAS AIRCRAFT COMPANY, INC. PAGE:a, _1P
DATi

CHECKED BY: MODEL: A-

TITLE: LOSE 1•,101 %VOtlE~tioR RPORT NO. 40636 -

Page 2.108
Report I0636

TRANSDUCEI, (ALIWRATION SERIAL 3786, .. .-- TAG 33086
D.R*O, 641070

CAm.IDR ,./OA# , Ft*' r Zqrer r " ,r PLANE A40089

TRANSDUCER DESCRIPTION**STHM A6-100-350 ACCFL. DR 0.77 PROGRAM EO04

NOMINAL RANGEo,,,,q000. *+-i00 ANALYST
DIMFNSIONSeo,,s*..s.*6eG 444r'w 26S,. ENGR. "...

PERCENT UNRALANCE.*..... .Do

BRIDGE VOLTS**e**.. ..*. * 5

CHANNEL NUMBER ......... 03 1Wu 0 .33AXL,

RUN NUMBERe,*s*oo-...a*. I ,

CALIBRATION DATE........ 12/28/6$

VOLTAGE CALIBRATION FACTORS SHUNT CALIBRATION FACTORS

RMS SLOPE .12075 02 GS /h.V/V LEG CAL-PIP EQUIVALENT
GI-CP .52638 02 GS / 50K

fIRMS SLOPE .31177 -01 MV/V/ GS GI-TP -o53802 02
P 51844. 02

RMS INTERCFPT -. 10376 0 6S 2- -53074 U/

LOAD UP-SCALE UP-SCALE DOWN-SCALE DOWN-SCALE AVERAGE

DEVIATION PERCENT DEVIATION PERCENT DEVIATION

DEVIATION DEVIATION

-. 10000 03 .22721 00 all .22721 00 Oil .22721 00

-- 80000 02 s26972 00 .13 -. 14606 00 -,07 .61830 -01

-60OO00 02 .10414 00 .05 -. 37381 00 -. 19 -&13473 00

-p40000 02 -. 61040 -01 -. 03 -. 41682 00 -s24 -@26993 O0

-7?0000 02 . 2 25q3 -02 '00 -. 20563 00 -. 10 -. 10169 00

.00000 -39 .23187 00 .12 -.32943 00 -.16 -.48781 -01

.20000 02 .29517 00 .15 -.14140 00 -a07 .76885 -01

:40000 02 .31768 00 .17 -. 98890 -01 -005 .11940 00

.60000 02 .33861 00 a17 -. 56379 -01 -. 01 .14112 00

:80000 02 .21481 00 all -. 20097 00 -. 10 .69208 -02

10000 03 -,15846 00 -. 08 -*15846 00 -. 08 -. 15846 00

30 DEC. 1960

SP. C4t m 53-241



.oRM.O.., DOUGLAS AIRCRAFT COMPANY, INC.

DATE __A_____.___togG

PRE-,RED D. Meriwether
TITL, Ld. Loads Investigatlo REPORT

DESCRIPTIONs

Left hand Sear lower mass lateral accelero-
meter. This transducer meaeures accelerations
at aircraft ztatiorm X - -38.0, Y - 265.7, Z -
-91.4

CONSTANT

a's - 49.961 5/4 / 50 K Ohms Resis. Callb.
(up scale mass outboard)

CHARACTERISITICSs

TRANSDUCER
DROP TEST FLIGHT TEST

Type - Statham A6-150-350 A6-50-350

Serial No. - 3736 3576

)Natural Frequency - 289.0 247.0

Dampins - 0.7-T 0.72

GALVANOMETER

Type -7-4

Serial No. - ý171

Resistance - 332.6 Ohms

Natural Frequency - 227.1 cps

Damping - 0.606

RECORDED:

Oneillograph Channel 1-21 for Drop Test
1-11 for Flight Test

" pice'
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roM L92b5 1 IAS PREPAREDBY.f .3, Harris DOUGLAS AIRCRAFT COMPANY, INC. PAGe.

CHECKED lY: DATE MODEL: A4ID'.2
TITLE: wda, Lamdo Inveatllation tpowiT Mo. 3

PAGE Z.Al

TRANSDUCER *CALIBRATION SERIAL 3576
TAG 33083
DoRo0O 641067

Ct4i r '/ov A rroPT4p •reo mzlwmr 7fg., i A PLANE A40089

TRANSDL'CFR nESCRIPTION..STHM A6-50-350 ACCL. DRO*72 PROGRAM E004

NOMINAL RAMICE,..o... o.. +-50 ANALYSTDIMENSIONS ..... , ..... o.,GE NGR,. .. •,.,•",

PERCFNT UNRALANCF........ .00
BR!DGF VOLTS.*.**....o.. 5
CHANNEL NUMBERs......... 03
RUN NUMBER,.o.o.. **..... I

(ALIqRATION PATF........ .12/21/60

VOLTACE CALIR,5TInN f'ArTOR5 SHUNT CALIRPATIOM FACTORS

RO'S SLOPE 119.1 0? CS imV/V LFC" CAL-PIP FlUIVALENT

(l-CP .32213 02 GS / 50K

I/RM!>SLOPF .50861 -01 MV/V/ GS G1-TP -e33076 02rG2-Tp --13273 02

0?45 INTERCFPI -. SIO 400? 02C G2-CP -. 12712 02

LOAD UP-SCALt UP-SCALE DOWN-SCALE DOWN-SCALE AVERAGE

DEVIATION PFRcFNT DEVIATION PERCENT DEVIATION

DEVIATION DEVIATION

-950000 02 .17159 00 *17 .17359 00 .17 017159 00

-,40000 02 *20822 00 *21 *38862 -03 .00 #10430 Op
-#300CO 02 .12853 00 .13 -*19360 00 -o19 -032533 -01

-,20000 02 .14237 00 &14 -. 27128 00 -#27 -o65455 -01

-,10000 02 -,41224 -01 -#04 -035297 00 -035 -. 19709 00

.00000 -lq .86q?2 -01 .Oq -032874 00 -. 33 -. 12091 00

*10000 0 .11r4 00 *12 -. 30450 00 -,30 -. 91480 -01
.20000 07 14578 00 .15 -. 17616 0 00 -418 -015291 -01
.30000 02 .;'6 - 00 .26 -aT14174 00 -. 14 .60897 -01

4,0000 02 .181l% 00 .18 -. ?39R2 -01 -. 02 .79933 -01

:%0000 ? C7 '?0cp C0 .21 0ooPOR 00 0?1 .20808 00

30 DEC. 1960



EL SEC, UNUCC ')VIS1VN
P REPA,)fý- *)Y H.D. MERI'WTri'a
C EATE 10 APR 61 MOL.. L A44,-2
TITL. LANDrNOUK LC,%AS ",V:..;T:GAI iJ PC•. NO. 1IO6,6

STATIC CAL15RA1ION 'IF L.Wc ,ASS LAI ACC

jSE(r AFTrrk 'ROP 1l4TEST RULN C 4 A " N . i. CA FGUS L •ANN'L. ;"-Ar I'•G X
16 1 21 104

16 1 11 o 111 .133
16 1 21 9 ?13 .12C71
16 1 21 12 2?O .24390 U
16 1 21 12 .312 1

1• 21 Ib 323 .353,09 12

16 1 21 21 3,I .4l7C1 24

is 1 21 27. .$3215 27
16 1 21 * 3 56.92.

16 1 2 1 40 7 1 ,79601 19
16 1 415 s .0913 45

16 1 21 a c S 14
16 1 160 1100 6ý
16 1 2 1 1162 2
15 i 21 12 ".%7 1.393357 7

"" 36 1 21 1 3s] 75
16 1 21 1"W I441 1.6C64,3 d
16 1 21 B 1540) 1. T I? I2
16 1 2" 9I 16 1" ! B -10 90
16 1 2 1 75 17 1t•r i.)C22
1l 1 2 1 1 1F.1I 2.C 1330 0,)
INTUR.EPT SLOPE S LL3P. SP" 3 rL 4

AV.r.•ELTA Y "Ay.. .A.- O ITT I X
.129 4f.?0lI

.52 . !9*- 7,60 . 0 0

.16. 499.9O Io

.285 5. -. • I. n 59•t
) u 3 3T,C. 10 1

.254 .5C14.36I 2.0133,

• *. 5.61? .1 1I"3



(352) SAPREPARED M~ _______ DOUGLAS AIRCRAFT COMPANY, INC. PAGE,: ,1
CHECKED SY: DATE MAODELs 4 -

TITLIE: LANDIND L61MS INVESTIGATION RE PONT NO.A4063
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3 2) PREPARED BY, _______ DOUGLAS AIRCRAFT COMPANY, INC. AE 4

CHECKED BYt DATE MODEL: 4 -

TITLE LANDING L UDS INVESTIGATION REPORTNo. 40636

4N



awril ~ DOUGLAS AIRCRAFT COMPANY, INC. PG

vn x.Loada-Inyeotigation ~~6o

DESCRIPTION:

Right hand gear lower mass vertical accelerometer.
This transducer measures in~ertial loads f'elt at the
shock strut axle.

________i

018s 53.628 6/eA/50K Ohms Resistor Calibration

CHARiACTERISTICS:

TRANS DUCER

Type - Statham A6-100-350

Serial No. - 3762

Natural Frequency -Acc.,, 288 cps /Mount, 5000 cps

Damping - 0.86

aA LVANOMETER

Type -7-4

Serial No. - 4622

Resistance - 342.9 Ohims

Natural Frequency -. 210.5 cps

13 Inscription. Face

RECODE~i-battery

Osoillogrbiph Channel 2-11 for* Drop Twes0
2-28 for Flight Tea'--
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a's" ~ £ ~ ~ ~ ~DOUGLAS AIRCRAFT COMPANY, INC. As

Report "O3ý6

TRANSDUCER CALIBRATION EAL 32

c~s.Re.. ~r~ ~ 7~j ~PLANE A460*9

TRANSDUCER OFSCRIPTION*95T,4N A6-100-150 ACCELe DR 0o.86 PRNAL A STg*
*ONINAL RAXGE..**#........ +-100 ANALRS

MRIDGE VOLTSee...........s 5
CHANNEL NUMBER..........* 03 343.1 1
RUN NIJBER9 ......e...... 1I -

CALISR ATI.ON DATE*.... *..12128/60

VOLTAGE CALIBRATION FACOTORS SHUNT CELtSRATION FACTORS

RMS SLOPE .31340 02 GS - /MV/V L EG CAL-PIP EQUIVALENT
61-CP .53145 02 GS 50K

I/Rms SLOPE .31908 -01 MV/VI GS GI-TP -.54119 02

RMS INTERCEPT -.10337 03 GS Gr2-CP -6536.3 02

LOAD UP-SCALE UP-SCALE DOWN-SCALE DOWN-SCALE AVERAGE
DEVIATION PERCENT DEVIATION PERCENT DEVIATION.

DEVIATION DEVIATION

-. 10000 03 *52561 -01 603 .28047 00 .14 s.1"52 DO
-.80000 02 .34838 00 s17 -.21105 00 -.11 o.6866 .41.
-#60000 02 .12621 00 .06 -*14314 00 -.0? -o94674 -02'
-s4000O 02 *31915 00 *1? -.44819 00 -.22 -.54321 -91
w*.20000 02 .2620? 00 s13 -.a4616 00 -.2s -410O51 00
*00000 -S9 -.2)1) -01 -.01 -.43670 00 -.22 -0211"1 00
.20000 02 *10775 00 .05 -.32736 00 -.16 -010980 00
640000 02 .21709 00 611 -.19730 00 -.10 .098991? -02
.60000 '02 *,2i8SQ 00 614 -.10867 00 -.05 085161, -01 -

*g0000 02 .224156 00 all .66946 -03 600 .11463 00-
.10000 03 611001 00 .06 .11001 00 .06 .11001 00

30 DEC. 1940



PREPARED Siy ________ DOUGLAS AIRCRAFT COMPANY, INC. P AGE:2-1

CHECKED Syl ________ MODEL;

TITLE: LAMBUN4a tLhAps wiNVITiBaTI REpoltT No. 4M43z

C0



• LI

DOUGLAS AIRCRAFT COMPANY, INC.

N. IN V . Heivether PA

ft Tis TAg_. tnAds TnVestilation 1M T :

DISCRIPTION:

Right hand main gear lower mass drag aocelerom•ter.
This transducer measures inertial loads felt at the shook
strut axle.

CONSTANT:

Oos - 67.203 8/& / 50K Ohms Resistor Calibration

CHARACTERISTICS:

TRANSDUCER

Type - Statham A6-100-350

Serial No. - 3593

Natural Frequency - 340.0 ops

Damping - 0.50

GALVANOMETER

Type - 7-342

Serial No. - 3706

Resistance - 3 4;5 . 9 Ohms

Natural Frequency - 217.8 cps

Damping - 0.611

S./G,-R- + Barres

.001 Uec/om -Black -at teryA

• Outboard

Onoillograph Channel 2-14 for Drop Ten
2-29 for Flight Test
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FGWA L02S S IA
I PRPARED Y; I.Z. Harris UOUGLAS AIRCRAFT COMPANY, INC. PAGe; 2. v• .

cHeCKED sYl mOoEL, 4•.A L-- -DATE

TITLE: LdE. lads IvATEsmtIrt KP~oRT M06 40)636

Page 2.121

Report 40636
TRANSDUCER CALIBRATION SERIAL 3593

'TA 0 32417
DR*.0 6410'10

4'C L/DRe 74v #,9rR r,1- sr '- •,,wx r PLANE A4DO89

TRANSDUCER DESCRIPTION*.STHM A6-100-350 ACCEL. OR 0,50 PROGRAM EO04
NOMINAL RANGE*..06.***** +-100 ANALYSTDIVf •NSIONS ... ***e *e. ..s ,.GS nw J 34b ENGRa -/,, ,r "

PERCENT UNPALANCF,..***. .000
BRIDGE VOLTS............ S
CHANNEL NUMBER****.*9.** 03
RUN NUMBER...*****.**.. * I
CALIBRATION DATE....... 12/28/60

VOLTAGE CALIBRATION FACTORS 5HUNT CALIBRATION FACTORS

PMS SLOPE -. 38908 02 GS /MV/V LEG CAL-PIP EQUIVALENT

GI-CP -. 67508 02 65 / 50K
I/RMS SLOPE -o25701 -01 MV/V/ GS G1-TP *66505 02

G2-TP -. 67027 02
RMS INTERCEPT .10436 03 GS G2-CP .68698 02

LOAD UP*SCALE UP-SCALE DOWN-SCALE DOWN-SCALE AVERAGE
DEVIATION PERCENT DEVIATION PERCENT DEVIATION

DEVIATION DEVIATION

-. 10000 03 .12540 00 ,06 -. 83470 -01 -. 04 e20967 -01

-,80000 02 .44956 00 a22 -*15617 00 -. 08 *14669 00

-. 60000 02 ,41663 00 .21 -. 39598 00 -s20 *11325 -01
-,40000 02 .36681 00 *18 -*67756 00 -034 -"15537 00
-. ?0000 02 11588 00 &17 -. 62494 00 -. 31 -#14453 00

,00000 -39 .49294 00 *25 -. 07232 00 -. 29 -. 39690 -01
*20000 02 .60822 00 ,30 -051970 00 -. 26 s44260 -01
.40000 02 .51463 00 *26 -. 46708 00 -s23 *23774 -01
,60000 02 .48170 00 o24 -. 28913 00 -e14 *97281 -01
.80000 02 .?8567 00 *14 -. 29918 00 -. 15 -. 67549 -02

,100UO 03 .40894 -07 ,00 *40894 -02 #00 *40694 -02

30 DEC. 1960

SP. 'C AL /

h



DOUGLAS AIRCRAFTCOPNI.

Ptmgmwasmy H. fl iriwether M001
TiTLa. Tdg- Tio*d&a Inveatigation R _,T 035

DESCRIPTION:

Right hand main gear lower masa lateral accelero-
meter. Thia transducer measures accelerations at aircraft
stations X - 38.0, Y 265.7, and Z - -91A.4.

CONSTANT:

G's = 39.700 6/Ai 50K Ohms Resistor Calibration
(up scale, mass inboard)

CHARACTERISTICS:

TRANSDUCER

Type - Statham A6-50-350

Serial No. -- 3575

Natural Frequency - 294.0 cps, Mount 745.4 cps

Damping -0.46, Mount 0.060

GALVANOMETER

Type -7-342

Serial No. - 5021

Resistance - 538.6 Ohms

Natural Frequency - 222.6 cps

Damping - 0.586

~177

IMHE.1" 1"LfiCA
.01Ecc



PPM as~s.~DOUGLAS AIRCRAFT COMPANY. INC.
SATE A

TITLE Mas mwsizt epelr W-

RIGHT HAD L40WER KASS LAW"L ACCELERATION

-"Itte 0Mak

Spliellow Calae

Ends

Acce. label en tep,,viz', leads art

Oscillograph Channel 2-35 for Drop Test
2-27 for Flight Test
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FO!VLiSZS IA

"PREPAU,, E.D DOUGLAShAtCRA. CCU,@ ,AG
DA MOSE"CHECKED Bs ,,_, lO L

TITfLES Li. edsIva9ztmPOtT NO.g3.

Page No. 2.%25

Report W36j6

TRANSDUCER CALIBRATION SERIAL 3575
TAG 33082
0DR.O. 641067

R'3,•,7"7, W * pv 7.sr" 0A0~4 PLANE A4DO89

TRANSDUCER DFSCRIPTION..STHM A6-50-350 ACCL. DRO.46 PROGRAM E004
NOMINAL RANGEse...,,,,.. +-50 ANALYST
DIMENSIONS..............GS •.rn 4 ENGRALS.T
PERCENT UNBALANCE....... 900
BRIDGE VOLTSs**,.*,.**** 5
CHANNEL NUMBFR..**.**.*. 03
RUN NUMBER...****.,,***. I
CALIBRATION DATE9**.****12/23/60

VOLTAGE CALIBRATION FACTORS SHUNT CALIBRATION FACTORS

RMS SLOPE -. 23026 02 GS /MV/V LEG CAL-PIP EQUIVALENT
G1-CP -. 38520 02 GS / 50K

IIRMS SLOPF -o43430 -01 MV/V/ GS GI-TP .39336 02
G2!TP -.S9577 02

RMS INTERCEPT *52311 02 GS G?-CP ,39169 02

LOAD UP-SCALE UP-SCALE DOWN-SCALE DOWN-SCALE AVERAGE
DEVIATION PERCENT DEVIATION PERCENT DEVIATION

DEVIATION DEVIATION
-,*0000 02 .48725 -01 05 .16387 00 *16 o10630 00
-. 40000 02 ,10475 00 .10 -. 10460 00 -. 10 077724 -04
-,30000 02 .13984 00 .14 -. 15324 00 -. 15 -#67005 -02
-. 20000 02 s11213 00 .11 -. 19142 00 -. 19 -s39647 -01
-. 10000 02 .63483 -01 .06 -#22960 00 -. 23 -. 63060 -01

00000 -39 .12998 00 .13 -. 28872 00 -. 29 -.79T71 -01
.10000 02 .16600 00 ,19 -,13849 00 -@14 .23756 -01
.20000 02 ,117is 00 .14 -. 17667 00 -. 18 -. 196ss -01
,30000 02 .19138 00 ,19 -.11111 00 -. 13 *311137 -01
.40000 02 .14473 00 .14 -. 64613 -01 -s06 *40060 -01
.50000 02 *54217 -01 ,05 .54217 -01 ,05 *54217 -01

Sft CAL. %1t 3 Z# 1t 30 DEC. 1960

(t
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351 PREPARED BY: _______DOUGLAS AIRCRAFT COMPANY, INC. PAGE: 212-6

CHECKED MY DATE MODEL:A4D-

TITLE: LANDN LOATES INVESTIGATION REPORT NO. 40636.
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rORM as. DOUGLAS AIRCRAFT COMPANY, INC.

DATE PAGE

PREPARED BY H. Herivether ?An0EL7I~~
TITLE Ldg. L rdnyreautization REpptTt406T

2gppr Mass Acoelerations

Accelerometers were Installed on the upper
portion of the landing gear barrel to measure
vertloal and drag acoelerations. A photo-
graph of the installation of the aocelerometers
on the right hand gear is shown on Page 2.206.
The installation of the aooelerometers on the
left hand gear is shown on Page 2.215.



DOUGLAS AIRCRAFT COMPANY, INC.
DATE __ _ _ _ _ _ _PAGE

Pp.PA.Eo NY H. D. Meriwether MODEL
TITLE Ldg. Loads Investigation LPORT-- _•T n-

DESCRIPTION:

Right hand main gear upper mass vertical acceler-
ometer. This transducer measures accelerations at
aircraft station X = 4o, y = '263.4, and Z = -43.8.

CONSTANT;

G's = 19.433 6/A / 50K Ohms Resistor Calibration
(up scale, mass down)

CHARACTERISTICS:

TRANSDUCER

Type - Statham A5A-50-380

Serial No. - 3024

Natural Frequency - 720 cps, Mount 98Y.9 cps

Damping - 1.00, Mount 0.009

GALVANOMETE.R

Type 7-34-2

Serial No. - 72 1f5

Resistance - 595.5 Ohitio

Natural Frequency - 219.2 cps

DampLng - 0.512

fa 1W'rW

1

•L •S.I •d --- • 2 " -•.. .. • . . . . . -.. .. .



A

, St, DOUGLAS AIRCRAFT COMPANY, INC.

DAT_ PA g.'Z.ZG3

PFRPARED BY H, Meriwether MOCOL A4D-2
TITLE Wig, Loada Investi~8tjc.L REPo*-4O-

RIGHT HAND UPPER MASS VERTICAL ACCELEROKETER

-Batter• Red
+Battery Green

White _Calibrate

B
Terminal
End

Aocel. label faces aft

RECORDED:

Oscillograph Channel 2-29 for Drop Test
1-32 for Flight Test
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Report 10636
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5 A

PREPARED BY .1 .9 Harri DOUGLAS AIRCRAFT COMPANY, INC. PAGE: _ ____

DATE

CHECKED BY: _MOOOEL: ._ )-
TITLE: 'AS* 10a" Iavesiation RE EPORT 40636

Page .
Report 40656

TkR•.ibDUCIR CALIBRATION SERIAL 3024
TAG 1-3981
D&Ro0O 641067

C•i~,;Aeqr"oA, 1, iz oS"'h r/sr pRI!sr PLANE A4D089

TRANSDUCER DESCRIPTION..STHM A5A-50-380 ACCLDR 1.00 PROGRAM F004

NOMINAL RANGE*.o....*.so +-50 ANALYST
D14F'NS!7NSa-o.&.,.o,,.oGS c ENGR. 7'
PERCPNT UNRALANCFo#.#os* .00
PRIDCF VOLTS%#oo**s.ao.o 5
CHANNEL NUMBER*.,,.,,,,, 03
RUN NUMBER,....o........ I

CALIBRATION DATE.,,.o.*.12/23/60

VOLTAGE CALIBRATION FACTORS SHUNT CALIBRATION FACTORS

RMS SLOPE -. 97950 01 GS /MV/V LEG CAL-PIP FQUIVALENT
GI-CP -. 19377 02 GS / 50K

I/RMS SLOPE -010209 00 MV/V/ GS Gi-rP *19587 02

RMS INTERCEPT o52067 025 S 0 12

LOAD UP-SCALE UP-SCALE DOWN-SCALE DOWN-SCALE AVERAGE
DEVIATION PERCENT DEVIATION PERCFNT DEVIATION

DEVIATION DEVIATION

-*50000 02 -. 48217 -01 -. 00 -a48237 -01 -00 -. 48?37 -01

-. 40000 02 ?21076 00 *21 -o20821 00 -. 21 .12755 -02
-. 30000 02 131764 00 a31 -. 27391 00 -077 .19166 -01

-. 20000 02 .29931 00 30 -. 32914 00 -. 33 -o14915 -01

-10000 02 *45317 00 s45 -,37190 00 -. 37 *39835 -01
OO000 -39 *45071 00 .45 -. 42913 00 -. 43 10791 -01

@10000 02 .34311 00 .14 -. 28535 00 -. 29 *28881 -01

.20000 02 136120 00 0!6 -. 34057 00 -034 .10311 -01
300000 02 .24312 00 .24 -. 28059 00 -. 28 -*18732 -01

.40000 02 .9311 -01 60A -. 23107 00 -. 23 -. 73962 -01

,50000 02 .90767 -01 .09 .90767 -01 .09 .90767 -01

30 DEC. 1960

SPECIrL ChAL,* -/f. 27z

I I I I



st) PREPARED______ DOUGLAS AIRCRAFT COMPANY, INC. PA 2-0
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O,,,o0DOUGLAS AIRCRAFT COMPANY, INC.

papAso g, H- fl.- Meriwether M009L
TITLE TAMg. Tada Tnvestigation na•wT 9w

DESCRIPTION:

Right hand gear upper mass longitudinal accelero-
meter. This transducer measures accelerations at aircraft
stations X - 40.0, Y 263.6, and Z - -43.0.

CONSTANT:

O's - 12.095 6/A / 50K Ohms Resistor Calibration
(up scale, mass aft)

CHARACTERISTICS:

TRANSDUCER

Type - Statham A5A-30-350

Serial No. - 3901

Natural Frequency - 420 cpa
No mount effects

Damping - 1.05 measurable.

GALVANOMETER

Type - 7-342

Serial No. - 7317

Resistance - 349.6 Ohms

Natural Frequency - 225.1 cps

Damping - 0.574

6

F=

001i sec/cm



"room 95. I DOUGLAS AIRCRAFT COMPANY, INC.

DATE __PAG

PREPARED uB H. Keriwather M00EL A4-
TITLE TAI,. Loads InVeetiJ:ation 40636

RIGHT HAND UPPER MASS LONGITUDINAL ACCELERONTER

+battery Green

White ' Calibrate
Black

Accel. label faces down

RECORDEDt

Oscillograph Channel 2-31 for Drop Test
1:34 for Flight Test
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DOUGLAS AIRCRAFT COMPANY, INC. P

OaT:Rn0 Ov _., Meriw ther Mo16

TITLS Ldg. Loads Investigation Rcpo@r

DESCRIPTION:

Left hand main gear upper mass vertioal
accelerometer. Aircraft station X - -*0.0,
Y - 263.4, Z - -43.8, gear extended.

CONSTANT:

G's - 18.532 8/A / 50 K Ohms Reaus. Calib.
up scale, mass down

CHARACTERISTICS:

TRANSDUCER

Type - Statham ASA-50-380

Serial No. - 3022

Natural Frequency - 680 cps,, mount 833.9 ops

Damping - 0.90, mount 0.0075

GALVANOMETER

Type - 7-342

Serial No - 7320 (Drop Tests and Flight Test Landings
134 through 209)5 7275 (Landings 1 through 137)

Resistance - 403.2 Ohms

Natural Frequency - 225.6 cps

Damping - 0.520

OIN

.001 sec/cm



,oas.,., DDOUGLAS AIRCRAFT COMPANY, INC.
• " "O A T - - - w P A ~ i "

TITE Ldz. Loads XInestization WORT

LEFT KMD UPPER MASS VRTICAL ACCOELONRTB

' • , Batt*er7teen

Base Down Gives White Calibrate
Down Scale Black

RECORDED:

0scillograph Channel 1-33 for Drop Test
1-31 for Flight Test
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-D0U ILAS AIRCRAPT COMPANY, INC.-

... t 

P M,

TITJ.

Pate ,2

+ . . t 46.. ........ 3

TR'ANSDUCER CALIBRATION SFRIAG 30Z2TAG 222542

DR.O' 641068
~ ~PLANE, A4009,

..... "TRANSDUCEW DCRTPTN.... rm A5A-5O-10O ACCL&. DRO.90 P MEGRAM.EO4

NOMINAL RANGE .......... * 0"ANALYST

DI MENS IONS•,.-..o'o,.,.,o. & ,v ENGR* .. .i.,..

PERCENT. UNBALANCEas,.,,,,, ,00 , .

BRIDGE VOLTS&***...*.**. 5
CHANKEL NUMBE•ev- @ease** 03
RUN NUMBER,,o.......,oo 1

" * . CALIBRATION DATET.;F.....12/22/60

VOLTAGE CALIBRATION rACTORS SHUNT CALISRATION FACTORS

RMS SLOPE -. 91982 01 GS /MV/V LEG CAL-PIP EOUIVALENT
S.. ... Gi-CP -. 18563 02 GS_. / 50K

I/RMS SLOPE -. 10872 00 MV/V/ G$ G1-TP IF4A0 02
-G?-TP -. 16709 22 - -

RMS INTERCFPT .51905 02 GS G2-CP a18802 02

LOAD UP-SCALF UP-SCALE DOWN-SCALE DOWN-SCALE AVERAGE

DEVIATION PERCENT DEVIATION PERCFNT DEVIA.TION
DEVIATION DEVIATION

*,50000 02 -. 55277 -01 -,06 -.34513 -01 -.04 -#44895 -01

.,40000 02 .71262 -01 .07 -*22178 -01 -,02 .24542 -01

-630000 0? 491979 -01 .09 -*92901 -01 -. 09 .53930 .- 03

-. 20000 02 .13746 00 .14 -s90948 -01 -009 *232.56 -01

S 6.10000 02 .18094 O0 *18 -. 11052 O0 -.13 o25209 -01

*000uo -39 ,1)098 00 .13 -. 76660 -01 -. 08 *271,62 -01

.10000 02 .13294 00 .13 -018891 00 -0,19 -. 2788 -01 -

.20UUO0 02 .1037ý 00 *1O -. 15581 00 -. 16 -. 26035 -01

,30000 02 ,9ý313 -01 .10 -. 12271 00 -s12 -,13100 -01
.,40U000 02 .8688) -041 09 -. 13114 00 -s.13 -#22130 ý-01

*50000 02 .68071 -01 07 s68071 -01 s07 i68071 -01

30 DEC. 1960
" C• . 1.•-.

•I
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DOUGLAS AIRCRAFT COMPANY, INC.

eal~mt m, H,-Meriwether MO,,EL A4D-2

TITL, Ldiz, Loads Investigation NE.-f

DESCRIMION;

Left hand main gear upper mass longitudinal
accelerometer. Aicraft stations X = -4o.0, Y -

263.6, Z - -43.0.

CONSTANT:

a's - 11.84 6/A / 50 K Ohms Resis. Calib.
Up scale, mass aft

CHARACTERISTICS:

TRANSDUCER

Type - Statham A5A-30-350

Serial No. - 3899

Natural Frequency - 530 cps no measureable mount
effect

Damping - 1.50

GALVANOMETER

Type - 7-342

Serial No. - 7456

Resistance - 370.5 Ohms

Natural Frequency - 217.0 cps

Damping - 0.578

.001 sec/em

W,.% I" I.,;.,

0,01c aec/cm



FORM as DOUGLAS AIRCRAFT COMPANY, INC.
OATE PAGa'.21

PREPARE . I*Nor wether MODEL

•TT' 19 5-- ii i|.

k. •,,

LIFT HAND UPM MASS LOGITUDINAL ACCUIDoOU-

Base down gives up scale deflection

.,it. I alibrate

Aooel. label faces down

RoRD,•D

Oscillograph Channel 1-34 for Drop Test
1-33 for Plight Test
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s .. ,S I, DOUGLAS AIRCRAFT COMPANY, INC.
*- 2.301

, * ,-orlDATE SPAG

PNEPAn-go a Meriwether, Harris a -
TITLE TJi. Teads Investigation "g.eRr

Wheel Position

Magnetic pick-ups were installed on the wheel
brake assembly as shown on Pages 2.303 and
2.305. Metal nail heads were attached to the
wheel rim, 10 degrees apart, and passage of
these nail heads past the pick-up produoed
blips on the osoillograph trace.



•OEM.a.,., DOUGLAS AIRCRAFT COMPANY, INC.

DATE S _ ,, _ _ PAGE

P A . D, erY i wether .MODEL

DMSCRIPTION:

Right hand wheel position pickup. This tbrnuduoer
measures wheel angular position with respect to the gear
axle f.

CONSTANT:

36 PIPs/Rev.

CHARACTEISTICS:

TRANSDUCER

Type - Electro 3010A
GALVANOMETEE DROP TESTS FLIGHT TESTS

Type - 7-326 7-323

Serial No. - 50DD 9298

Magnetic
Piokup 60
400 Ohms Ohms
at1 IC C

RECORDEDt

OScillograph Channel 2-17 for Drop Test
2-19 for Flight Test



S. PEPRE W _________ DUGLS IRRAT OMANmpNCPGE

CHECKD SY ODNO

TIL. LADN KOOIATO EPRN.



"•"'"" ai .DOUGLAS AIRCRAFT COMPANY. INC.

DATE PAGE

PmEPRp H. D. 14e rwethez Moog,
TT.E -* LoadOs •nvestigan on

DESCRIPTION:

Left hand wheel position pickup. This trinsducer
measures wheel angular position with respeot to the gear
axle q6

CONMTIT:

36 PIPS/Wev.

ClARACTERISTICS.:

Type - Electro 3010A

GALVANOMETER
DROP TESTS FLIONT TESTS

Type - 7-326 7-323

K Serial No. - 539DD 8548

Ohms Ohh t2
1- 20 120

at 1 KC
Sl• o.1,i o.©.2

Magnetio
Piokup

RHOORDEDs

Osoillograph Channel 2-18 for Drop Test
2-32 fer Flight Test

1')• /
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" "' 2. S. IDOUGLAS AIRCRAFT COMPANY, INC.

DATE PAGE.PI,,AR,9 My H' . eriwether M0L A4D-2

TiTLE Ld_.. Loada Investigation REPORT -459366

DESCRIPTION t

Left hand wheel position pickup. This trans-
ducer measures wheel angular position with respeot
to the gear axle centerline. See DAC dr'awing 22542
for mounting details.

CONSTANT:

36 Pipe/Rev.

CHARACTERISTICS%

TRANSDUCER

Type - Electro 3010A

GALVANOMEM
DROP TESTS FLIGHT TESTS

Type - 7-326 7-323

Serial No. - 7055 14153

4720 2 2
400 Ohms Ohms
Ohms 0
1 KC

Magnet i
Pickup Oao 1 0s0,2 Oao 3

-II

R9C0RDEDs

Osoillograph Channel 1-15 for Drop Test
1-35 for Flight Test
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DOUGLAS AIRCRAFT COMPANY, INC.

S.. .... _DATE PAGE

PREPARED BY .Ne]4lvlthet KJa 1r4 •jl MODEL

TITLE Lds, Loads Invostliation REPORT

Strut Positions

The main landing gear strut positions were
measured with a slide wire position trans-
mitter of Douglas Aircraft C0mpany design,
shown on Pages 2.406 through 2.410. Photo-
graphs of installations on the airplane are
shown on Pages 2.411 and 2.412. A special
calibration circuit and control box was used
for the strut position transmitters. A
schematic of this circuit appears on Page
2.413 and a photograph of the control box
is shown on Page 2.414.



"°ORN as.DOUGLAS AIRCRAFT COMPANY, INC.

DATE PAGE -

PREPARE Dy H. D. Heriwgtlar MOO-L
TITLE Ldcr- Loads InvesiffatLlon REPORT HzL.

ZSSCRIPTIONs

Right hand main Sear strut position. This transducer
measures relative displacement of the piston and cylinder.

CONSTANTs

Inches - 16.o o/h / Pot setting (fixed)

CRARAcmISUTICS:

TRANSDUCER - DAC Design E8 2621

Type - Slide Wire

GALVANOMETER

Type - 7-324

Serial No. - 6056

Resistance - 79.55 Ohms

Natural Frequency - 299.0 cps

Damping - 0.538

RECORDEP:

Oscillograph Channel 2-6 for Drop Test
2-17 for Flight Test
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'D"TE DOUGLAS AIRCRAFT COMPA NY, P.

• -e DATE PAGE9-o
1aft:-AM4- m, .D eltte oogi A02
TITL& 14e Loads InveseZl.Sat:Lon REP.ORT 40636"-

•Ths transdu~qer *&urea the p"t• 9t,.W
S a~ atrut

CONSTAP:

Stroke - A6.o 8/a

CHARACTERI M 031

TRANBDUO

Type - DAC Drawlngs 2617, 2618, 2619, 2620 and 2621

GALVAN•OETIR

Type - CEO 7-324

Serial No. - 6234

Resistance - Galvo sees 80.15 ohms

Natural Frequency - 297.0 cps

Damping - H - o.485

RFW0RDEDs

Osoillograph Channel 1-6 for Drop Test
2-30 for Flight Test

/'
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S.... "'' DOUGLAS AIRCRAFT COMPANY, INC.
DATE PAGE - zA
PREPARED my Meriwather, Harris MODEL
TITLE Wo . T-Lads Thvasi~atiop REPORT 00-6p

Strut Veloclty

The collapse rate of the main landing gear
strut was measured with a Sanborn magnetic
type transducer. A photograph of the instal-
lation on the airplane is shown on Page 2.420.
A special calibration circuit and control box
were used for the transducers. A schematic and
photograph of the circuit and control box appear
on Pages 2.421 and 2.422 respectively. A typical
oscillograph record of a calibration of a velocity
generator and resulting data are shown on Pages
2.423 through 2.433.

A comparison of various types of velocity measur-
ing devices is shown on Pages 2.4314 and 2.435.
The wiring diagram used with the Kollsinan
velocity generator is shown on Page 2.436.
This device was received with landing gear No.
10, but was not utilized for the Douglas Air-
craft Company program.

(



UO4 o....., DOUGLAS AIRCRAFT COMPANY, INC.

DATE PAG

PREPARED By Ha D. 3Meixh*J' MODTEL
TITLE Ldt. Loads Invai Atiga•a REPORT

DESCIPTION:

Right hand main gear strut velocity. This trans-
ducer measures relative velocity between the piston and
cylinder.

CONSTANT.

Ft/Bec. - 21.-3 o/A / 65K Ohms Resistor Cal4•bration

CHARACMMISTICS:

Type - Sanborn 10 LV 17-Xl

Serial No. - 1-7327

GAL VANOPLVTE

Type - 7-342

Serial No. - 4555

Resistance - 364.2 Ohms

Natural Frequenoy - 220.1 cps

Damping - 0.506

RZOORDED:

Osoillograph Channel 2-7 for Drop Test

.4
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"mas- I." DOUGLAS AIRCRAFT COMPANY, INC.

" __"____*DATE PAGE

TITLE

... .. .... ... ... .

This transducer measures the left hand oleo
strut velocity of compression. See photographs
5s 191496 and 201341.

CONSTAJT:

Velocity (fPPS) - 21.73 B/A

CHARAC TRIBTICSt

TRUNSDOI - Sanborn LMyn

Type - 10 LV 17-Xl

Serial No. - 2

Stroke - 22 inches

Working Range - 20.5 inches

0ALVANONW= - CSC

Type T-34

Serial No. 5097

Resistance - Galvo sees 350.9 Ohms

Natural Prequenoy - 201.2 ops

Damping - H - 0.579

R&CORDEDi

0sillograph channel 1-7 for drop test

k'
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OOUGIAS ADlCkAF COMPANY INC F1 SEGJNDO DIVISION It SEGUNDO, CAU"IFO~A

VELOCITY GENERATOR

CALIBRATION BOX
7-315 GALVO 7-315 GALVO

X RMS4 L 31422 15C

AN 3310-10

NOTE0 65 S2SI~T 1.65K HE LNC
MACNE K S USED K

31 3f4

VEL T

GENVE
,2GE
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ES 194130

IIO

LEFT HAND STRUT VELOCITY GENERATOR CALIBRATION Box
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'2CJJAS AIRAAfT tOMPA!YvINC. A .AE.E
?AE'PAREDLI BYNZ H. r" ilI Th i

0 A T Is Fr~e 51 .

ITTLB .4NC ING iLCAd- NVJVUTILATI(ýN RVOR3T NCI 6ý

T* "AT 1 UN VAi E L 2 A. RA rN x Y

1 2 12 2?1 2. 251 ý -

2 1 111044.7.527 1214

211 '5I 1411 S .51 .. 1; 19 121515
I le'16!7T '4 1. 1, 450 15 1210832

1 2 12 ) 51; 41*3 .. 5,116 1221159*
1 2 1 224E 1.3 446 4 914 12248C

z 1 12261 !i ,-. .436P,14 121330
1 2 1 123123 4456 .442116 123235

1 2 1 1238444 441 444IB11 12.3*s4iI44

lAE-C * $,LCPZ I S L 0'; 2 SC 3 SLOPn 4
AV'-. DELTA Y F ", AX. C;MITTE'- A

1532.562 -TCC.f ? - 2 6 S- C,? .01030

14 6 3 .9 12 167 It 1? .1t2,98

22 121.^VrO 2 v.9796. 21,1

14131 77'S' -4950.30



OW3LA.; A!R,ýRAS Cc'MP&A4YOrC. *PA MOL$
EL S E UN I 1V1.I OI C

E DATE. 15 FEB 61 ",cc-L A4flD ,
ftITLE LAA401!1Z LCý-`2 .i~VESMAIAT% RE PC4.IT NN~

T:T U~ Cb~~L LCC CA 1GV~c.nC!TY GCT4ER.T0q CALKIRATION .

1 2 1
1 2 1 '6~ " 36 106085

I C6'4C6 378 .-- 0O6,5 105i.06
I1 2t I ý13J7 379' ./6 7 106723

1 2 11 17 3 4? 38: 5 73 07049
1 I 1'" 1 I37 3% e 71 107370

1 079 1~ .941 ICT672
1 I : I8 c13 3'?1 .39376. 150313.

1 ~ ~ ~ 1 C' 1 106b S9 b 08
1 2 1 1e973 !395 .39777 1897

11 It 1 13797:V6 .39C79 109299
1 L1 13144, '43C 45 8 4 109621

1 21. 1017942 1406 1.14C?6 104742
11 2U t1 121 1 .1413?C 110261.

1 2'- 1 IL~Sb *49~4 41?8
1)10 1 I9C07 is1 .1.2073 1."907

1 2 1 111229 .!-2296 1I11V!3
I 2 1 1115 5 4.25 .4230AV 111550,
1 2 1- 111 'I 1.21 .472397 111871

1 1 111~ 42Z .142598 112193
1 .1112514 1. .412592 11,1511.
V . 11243:1 41,1 *'4397 114835

1 2 1 11315? 44.22 .421.97 113157
1 21 113,478 1-2 .4.239T 1V34 I'$

2 1 113202 c 419 .4,2195 11320O
11 114121 4O .422'96 .114121

1 2 1144413 4.25 .41,800 13144.13
1 21 1147164 4.32 .435c25 114764'
1 21 1150E16 4133 115086
1 2 1 117 , 07 1.33 .4!80*7 115407

1 2. .0 4VCO13? 11. 116050
11 1163?2 141.3 .141612 116372
1 2 1 136693 4!1 .449209 11601!

1 2 1 117335 13! .1.3603 117336
21 1l?6s '43C. .43303 1176,58

1 21 11'fl7 428 .1.3102 1179?t
1 21 1 Id30.1 '2 .2 90 00 11,0300
I I1 11 ':622 4.ý .42AC3 11 862&gi 1 2 .IF92.3n .41.299 1149a.3.
1 2 1 I '6 413~ *.Pu .1.Iý OV$

1 1 *1474C6 '433 ~ t6os .119901



rCUoLAS LIRý4RAF'T 'OP4A4Yt~flC &G E
ZL, SMADOD3CV1S.10.4

DAAJE 13 FE0j 61 tc r, . 4AW
T LTL E LOUD I1N LCADS INIVSITIGATI0~i A EPIRT NOw

VE1.CITY W'RTRCL1RTO

r:ýSY A'Ut` C' $N.NEL ý.0AC J" cAD INGO x y

I 21919,43 323.326 10
I i -2261 323 .3&^2^ 9.)6

1 2 1 72 3e1 323 .ý52 9Z583
I I' 1 90 317 .3:9719-0

1 2 193226 323 -t5e 32

1 2 1 733147 323 .252 3 935t47
1 2 1 )U~69 323 .37328 36

1 1109190 3 22 .3.191170
1 1 74512 : 33031 151

1 1 941463 32C .33031943
.1 2 1 7515 Y`4 .34 9-115

Z I v 51476 !3t 1.433.? 9!1
1 2 1 4579ý 333 .5?5!5957

1 ~ I96 119 31, .335!5 61

1 2 1 46 7 l6' 3!6 . 33 637 91,

1 21971403 3 42 .3444&1 440

1 2 1 ?T7,6 1i 6*3148144~ 9.726 -

1 21 ?!'0148 3147 .3149459S3
1 2 1 7&-3'6',0 3148 .3!oll 9836ý
1 1 1130 352 Eid 46 98091,

I 21 ?771? 3:12 .3514'. 9 9 01
.1 993314 363 .3621I# 993~

9765:; 3159 .36153 49 's5
9: 2 U. 359 UI363791

1 21 1)0298 361 .36354 100298
1 2 C1 J6 20 'ý5c .360S' 100620 '

2 1 JOC W& 307 .369s; 1009411
1 -21 101263 it.36SS6 lOM3

I 2 1 15 1244a 366 .36853 1 ID 15-4
I I 1019C5 366 M'5C9 10 1905
1 21 102227 375 037?614 1 C A2 22

1 103191 3p? .32973 1 liv I

2 101ý6 ýq 1"76, 104 154

1 1 - 10520~i -5l 60E501 -j10120

105763 To i



CCýM:*AS.Z.ZACWT CIfPPAN IT2C. Alt
EL S-riUNCO DIVISION

04ARt* BY M*Q.~I"llSTHEM
_ýAWZ 15 FEB 61 mCDCL A'40-2
fitiLf ýLANCLNV- LOACS "NVEST IvATI1ll. IýPCRT NV. %

VE.CjCUY GNERATOR CAI IMiAT ION

JEST RUN CHNN.*EL LCAD RZAbINO x y

11 1690214 .73251 M0924

1 235?52 .75351 lel3hi

1 16 1 159661 752 .75 3c)1 16966?

IWTACEPT~ s L)p Z I SL.OP: S12~ptE 3 SLOPE 4
AVE.CELTA Y MAX.+ MAX,)MTTEO X

^3563.[Z& 16545.326
?5333.3iJ1 6100,996 -5737.4lq .c 0 0

24626.9'e -21L492ý.674
2 56 5.222 ý2d961796 K6521 6,_ *37

2S6?6.0?E, 211334.132( 23'35.528 5 7413. 3 37 '~6.

2SO4.908 S-48.224 -_it ?.ele .67235.

2377 .,PC ?I24e'.4~45

.6753:



NMI
tCUCLAS AIICR~rT CTM94-,y,lNLJ. P 2.42

PiEPARED 13Y tli1 4
PATE. 15 Flr t,1 P'0EL AbD-2
TITLE LACN LCALS I 3VCAI(F.PCIT ~O o~

*VELC*: 0-~ IY'4RATCR CALISRATIL-4

tTEST 1UN CHA%%FL LOAD 'R 1NGxY

1 6 1

IT46792 11.71 M
6 175C 6 4 .753s1752016 6 7 op&? 0f .C! 6 1 5 5 21 6 1 1? 5 i'44 632 f.5LI37 17 15 8 44^

I 1 17616 8 .6 29 U 176165
6 ' 176'e? .9l 696i; 17648?

1 1 17 i16C 6 7 !1 .7C~ho 17680S
1 6 1 719706 .71 *77 U2

1 6 1 1771.51 110 .711142 17??51
1 6 1 174772 11! .711.I43 1?7T72
1 6 1 1 Tf!94. 71? o'1944' 1780914
1 '5 1 I?e1 722 *;-9345 172415

1 6 1 17S~737 71,1) .7!C14L 17873?
1 179058 3 07!846 1?905

6 1 1793,60 727.3~61?S
1 6 I 119!01 7 1?.79146 179731

6 1 130023- 721 .79^244 '181023
1 6 1d 1a344 ?16 4.711Th 160344.
I 6 1 ]S'666 711 .7124,2 180666
1 6 1 610961, 70'P .708'.2 180087
I 6 1 131304 710 .1t ~ 11O
1 1 131630 13.71142 181630
1 6 1 e I21 Nz" '7194i. 181932
1 6 13ZZ73 726 .72;74 5 162273
1 H 12594 77 .7354 13259t.

1 6 132 k .7 94~182Q16
153"37 74~7 .7ti5 ES E3237 '1859751 T:25) 183559

16!5~0 7~8 .75752 .3801 13442 C2 7-t.3 .751.51' 18e4202
1 6 1 iS44S23 '47 .748S5C 1345231 6 1 1-:4645 *7L7149 1134

1 6 1 185166 751 .?S251 185166
6 1 8548?' 74C2 .74950 18548e

1 165,390 756 .'75952 1ýspol
1 6 1 10,6131 7533 .7Shs1 186131

j 1 1 1L.~74? ii4851 1861.52
Of1 16 166fl4 7141 .7142be 186774.

* 11 131095 i41 .7'421.8 ia7;95
1 6- 157417 7.36 -, 7.13147 311

1 130C!5? '33 *?3 146 l8SOS9

I SA84 ?06' 41



DOU.LAS AIRCRAFT C0sPANY,1NZ.* P$.GE
,,". " LI. SL3UN•O D!V;SI'• .4.

PREPAitit ev IW T:

TITLE LANpL4jC LOAD- 1NVL311•ATIVOC REPORT NC.

VE1LCZITY a.ENERATOR CAL19ATICN

TEST RUN CHi'WEL 4AC VE 41 Y

SI 6 1 995
S 6 I 160735 &,28 .62921 160735

6 1 161C36 531 b3226 161056
1 6 1 161377 625 .67625 161377
1. 6 1 161C;9 625 .62625 161699
1 6 1 16202 r 62) .63026 162021
1 6 1 162?A2 6!2 .&3p27 162342
1 6 1 16566Z 154 .644329 16Z663
1 1 1626? 51 .652!C 162995
1 6 1 163306 6c5 .6s58z 1633•4
1 6 1 167622 66Z .666433 163628
1 6 1 16391,9 662 .. 6 3 3 16 93.9
1 6 164271 66.1. .667?3 16.271
1 5 1 164592 6 .6.6824 1651.92

1 6 1 tsh 9 1' 6( 466931. It4 ? 14
S 6 1 16Z35 . ? C668?k 165235
1 6 1 1655r7 6,0 .67134 165557
1 6 i 16•03 67? .67335 165873
1 6 1 16619) 679 .6'936 166197
1 5 1 166'.21 621 ., ,2!6 1b6521

S 1 1)661^2 6?1 .6-236 166842
6 1 167164 51* 57.36 lA7164

I. 6 1 167.I MS.4 .6313 1671485
6 1 167807 .67936 167807

1 6 1 16?12. 670 ,671.4 16012F.
1 6 1 16s50 66 .663'3 30
1 i 6517 .66333 16E771
1 5 I69t 66Z .66333 19093
1 5 1 1671414 6606 .666!3 160414
1 6 1 169736 666 .5667. 169736
1 6 i 170C37 672 .67335 170057
1 6 1 170W379 619 . 6eC.!3 170379
1 6 I 1?07Ca 691 .61i36 170P00
rI 6 1 171022 700 ?014C 171022
S1 6 113�1? 3 737 .70?,2 171343
1 6 1 1716614 729 .71042 171664
1 4 I 171986 7*3 .704uI 171986
1 6 1 17230V 6T9 .69940 172307"
S 6' I 1726299 .69049 172609

1 6 1 1? 29C 687 .690.3 172950I5 i 2.272 66'a3c 1T3"I,
1 6 1 1 ? 53 S? .6)3 37$9

1 6 1 173191 67s .6793. 173915
1 6 1 174236 6'3 ,6743Z 171236'
1 6 "" I 174558 673 .04h35 17455



DOUGLAS AlkCýAFT CC4PAN'YoNC@ 2 A34GEi

D4T~ It *Eý3 61 N'CDL AI.0-2I
likUE- LANPt14,I!Ch$LO. INVZ_';TA.T .C. ;EP3R? tjc 4036

INTER"EIPT. SLOPE I SLOPE 2' SL:P2 SLCPE 4

* AVE.CELtll miPx. + ,'Vx.- CPITTýC X

Z23&9 3? 216.9760i

ý3637.61Z 2171I&2,2ý8364
2476.512 549.467 _52U3.60 7 .76i

*k3.7 ?L3!.3e 139.3CCu.73

2LZ47ýO 5093.223 -5068.11C'.3s

4 ~~347I47.67Z4 2~.
2331.7%C4 7. Ie 1 -475,92; T4~24t



CLCL4S AIRZ.RAFT :C04PAN~YPrll. P~E~C-~ it. SGUNl'0 VIVISIC.4

'DATE~ 15 feo 1 C~tA.t-j1 TLIE L AN 01 'j LCt.')S INVTSI.ATIC: RS P ORT NO. O~
VtELOLITY NWOR C 1I3.,%,T ION

TEST RN ýh CANNEL LOAr. R A! VC X Y.

1 7 1 ThL7 HZ 71343 196
1 7 :3 1S99 E1 C.72044 19978a

I 7.1 190621 73.Z 00631
1 7 9 i 951; 733 .3 148 190953

I 7 11912k, '9 .7CI4& 1912724
0 1 11596 7!7 .734247 191596

1 7 1 711917 753z .734247 91
1 ) 9223? ?;.) .724245 1?2239'
1 7 1 95071P 7T194% 192563
1 7 1192682 711 .7172.3 192682
1 1 *73 C3 713 .711.143 193203

1 7 1 4135224 718 *794 19352k,
1 1 1?~I~ iO.7112 1933246

I 7 1 194167 72? 724 194167
T 1 1941*39 733 .7341*7 19144.09

1 7 1 1?24P10 741344 1914010
I 7 1 19513ý 5 .55 195132
1 71175,453 753 .152451- 195453

1 ~ ~ ~ ~ ~ c 7 .1 6t9 ~ 772 1e096
T 1 19641F 733 .754.51 IV62411

1 7 1196739 7su .7s.153 1,4739
1 7 1 717061 '953 . 75?~451 197061
1 1 97 M. 75?.?C! 177382

1 1 1977024 75S? .59 ~ 197fC4*
1 7 1 .196025 71.?6153 1980i5
1 7 119V346 756 `52~S 19E3116
1 7 1 1 ?^F463- 7S2 .75qs2 1?86689
1 T 19-2989 71.3 .?.64(? 196~92

T 7 )99311 777 .72432.8 1~9311
1 7 1 199t32 737 .3c4 04062
I 7119919524 T 3s .?3624? 199951.

1 7 1 2Ci0275 7241 .7424223 ýOC275t.7 . Z0059? 745 7174729 23059?
k*V,091& 75! .?52451 20^V918

1 1 2~16C 7 5 .75 75 62 201240



fCU,3LA3 AM1CRfAFT -CMPANYO,-N. 'PA 3E '.
CL L"GN') '.1VISIC-4 -

C> PfEDARWC'BY HD PA F IA ET1
rA T~ E 1 F 7 61 MD1 4-
TITLE LA~NCINj LOJADS 1.VC-STtjT.tTl(, RCP~R 4o.- 0O63

VýLOWIY G"ZRATC!R fZAllEKAATlCN

TLST RU~ CA N!L-At4!A 1 X% xy

1 7 1 17 S,:2 2 !o .622 I75522
1 7 1 17)4 66f .6E'633 115844.
1 7 1 MY1. 66i~ .*t93L 176165

1 71 164~ UI.6123, '176487
1 7 1 176oeO 666 .667?! 1?6808
1 7 1 177127 61.3 .07435 17 1119

1 1 I17(V72 02 .67315 474772
1 7 17t9M .'635 17 S0914

1 1 l~A.567V .6T936 1?8415
I 7I 1~7!T674 .67535 178737

1 7 1 1 -1;05"- 679 .68076 179058,
1 .6c:96 179M8C

71 179 73* 679 .60-C36 179701

( 1 7 1 1LOC23 677 06836 102
1 71 3 V23414 673 .6T43's 1C

I 7 1 1ý-;166 666 .669,2J U10666
I 7 1 130?11? f63 .6633 160987
1 7 1 1e13O-4 567 .66634 )61309
1 7 1 121.630 6 7 J. .67 13L. 161630

1 7 131952 6el9 .6,7034. 181952
1 1 I 132 736 7-P 12?3

I I B"~i594 1 .6(3 c 1325716
I I 1 I~21 .67~639 1Z1

1 1 1oi7 2 .7r.4141 183237
I ~ ~ 5?711 .7124.2 183539.

1 7 1 *1 e4 .Z2 11,0 3o L.7Ct 1 1824202
1 7 1 I7.5.P1 .702.40 161.523
I ? 1 125701 .?02160 M~S'46

1 1~56L697 169840 1A5166
1 15,3 2 .57031, 1IS 48 8

1 7 1 185$C7C 6a3 .0047 185607
1 7 1 166131 631 ..6r'4136 U~6131
1 7 1 1664 S2 6111 .C236 1662452

1 7 1 1 Z6 714 .7 t861867724
-1 -7 1 187095 633 .6BWt3 137a9s

1 .7 I 18ý059 091 .623a.1OOS9
U 1 1,8361 6 iL .697240 18838

T re 70 1 810Z'3 7.'04 t. 138702

1 71 1 29C24 c C.9 42, IC902a.
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FORM a,,., DOUGLAS AIRCRAFT COMPANY, INC.
DA.T P____6___%aAGSPREPARE i, H. Do Meriwether Moog. AZD.t
TITL- Lda. Loads Inven.ation REPorr

KOLLSMAN VELjOCITY OZINRATOR

Type - l299-o06l0-o

Serial No. 2182

SPin I
BLACXI~~~ ~~ ......... .Pin 4

- To C.R.C. 3 KC Carrier Ampli-fier, Type 1-11B

, 5 C.R.C. Oscillator Power
.- Supply, Type 2-105A

mu • in 2
°Pin3

1. 1000 cps galvanometer C.E.C. Type 7-323 used.

2. Reference phase slot was adjusted for maximum
output.

3. 4 arm bridge operation used,

4. No calibration taken - readings compared to
one inch on oscillograph trace.

NOT USED FOR DOUGLAS AIRCRAFT COMPANY PROGRAM.

2 ,w I



O ... 1. as DOUGLAS AIRCRAFT COMPANY, INC.

OATE PAGE

PREPAREO BY Kerivether. Harris MOoEL
TITLE TALý_ TnmAs Investiglation REPORT

Metering Chamber Pressure

Drrcsure transducers were installed in
the main landing struts to measure oil
pressure at the base of the metering
pin support. Photographs of the
installations appear on Pages 2.509 and
2.510.

The right gear metering chamber pressure
transducer was inoperative during the
flight test phase due to an open circuit.
Repair was not attempted due to the dif-
ficulty in removing the transducer.



a o -,,.,., DOUGLAS AIRCRAFT COMPANY, INC.
' •-• 1,2.57"01Z"OATE PA69

PRa. D. N7riwether Moo0t. j-- 4
TTLE IT Lods Investiat~on REPow.

DESCRIPTION:

Right hand main gear metering chamber pressure.
This transduoer measures oil pressure at the base if
the metering pin support.

CONSTANT:

P.$.I. - 413 6/6 + 39.7 / 250K 0 Resistor Calibration

CHARACTERISTICS:

TRANSDUCER

Type - DAC Design Ek.. 12951

Serial No. - 7B

GALVANOMETER

Type - 7-342

Serial No. - 438

Resistance - 350.4 Ohm

Natural Frequency - 223.0 ops

Damping - 0.619

RECORDEDt

Oscillograph channel 2-9 for Drop Test
Inoperative for Flight Test
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DOUGLAS AIRCRAFT COMPANY, INC.
O ,. ATS PAil

OREAT U H.- -.Meriwether MAo-o .0
TinI. Ldg. Loads Invest-gation RcpoNT

DESCRIPTION:

Left Hand Main Gear Metering Chamber Pressure.
This transducer measures the hydraulic pressure in
the oleo strut metering chamber.

OONSTANT:

Drops 1 through 14 - PSI - 4O6 5/6 + 39.7 for 250 K Ohm
Calibrating Reslstor

Drops 15 and Subs. - PSI - 4358 5/6 + 39.7 for 250 K Ohm
Calibrating Resistor

CHARACTERISTICS:

TRANSDUCER

Type - DAC Design ES 12951

Serial No. - BA

Natural Frequency - Approx. 500 cps

OALVANOMETER

Type - CEC 7-342

Serial go. - 4915

Resistance - Galvo sees 351.2

Natural Frequency - 220.0

Damping - X - 0.599

LECORDED:

0soillograph Channel 1-9 for Drop Test
1-16 for Flight Test
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(5sj AeUe&Dq4g Load Investigat ion Page Z-507~ hyH. D. Meriw-etheDOUGLAS AIRCRAFT COMPANY, I NC. MeIA+D-2

Report No.- 4o636
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,o,.,T.,E, DOUGLAS AIRCRAFT COMPANY, INC..OAT ,,_.-:5_ PG,. 2.508
PREPARED GY IL D. Meriw•ther MOODL A4D-2C TITL9 I41i±&_LQ-dd A v_ • sti ation R9Powr -06,6

COND I T ION

CALIBRATION OF L. H. MAIN GEAR OIL PRESSURE PICKUP NO. 8A

CALIBRATE BETWIEEN RED AND GREEN LEADS

GAGE LOT NLMBER ''HAJF L RESPONSE IN MILLIVOLTS

PSI - 4400 6/A8A -150

CHANNEL TITLF LHPPUO

CHANNEt NUMBER 1

GAGE TYPE AB-13

GAGE RESISTANCE 350

BRIDGE TYPE FULL

GAGE FACTOR

BRIDGE VOLTAGE 20V

CAL!BRA/ION RESISTANCE 250K

CALIBRATION RESPONSE 6.55 6.55 6.55

PSI RUN 1 RUN 2 RUN 3

ZERO ZERO 0 0 0

500 1.26 1.34 1.34

1000 1.74 1.67 1.76

1500 2.41 2.46 2.46

2000 3.25 3.17 3.20

2500 3.95 4.03 4.00

3000 4.64 4.64 4.64

_3500 5.57 5.45 5.45

4ooo 6.1o 6.13 6.15

4500 6.94 6.92 6.87

5000 7.60 7.72 7.73
RETURN TEURN

ZERO ZERO +-05 +.04 +.06



PREPARED BY" DOUGLAS AIRCRAFT COMPANY, INC. PAGE.
[TA Tk

CHECKED BY: MODEL: .4D.•m

TITLE: LANDING LOADS INVESTIGATION REPORTNO.4_06g3l

m

*
co

hii

caa

LEFT HAND GEAR METERING CHAMBER
HYDRAULIC PRESSURE PICKUP

ý0 I



W04 L95-S. I A

(3 52) PREPARED BY. DATE DOUGLAS AIRCRAFT COMPANY, INC. PAGECE
DATE

CHECKED BYs MODEL,

TITLE: LANDING CbADn INV=f'TIQATION REPORTNO. A93

ES 194127

RING CHAMBER HYDRAULIC PRESS. PICKUP



FR ...... DOUGLAS AIRCRAFT COMPANY, INC.

* DATE PAGE

PMCPA010 *y Hernietheri, Harris MoDEL
TITLE T_,d. LAds IRnYesttatiOn RKEPOT 40635

Rebound Chamber Pressure

A pressure transducer was installed on
the left main landing Sear to measure
pressure between the piston and the
barrel. A photograph of the instal-
lation L3 shown on Page 2.51,.

This in•trumentation was not installed
during the Flight Test phase and was
used only during the drop test phase
of the program.

4i %



OOUGLAS AIRCRAFT COMPANY, INC.

PAtR,.m H. D. MeriwetherTon r 4x. Loads Investigation ,

DESCRIPTION:

Left hand gear shock strut rebound chamber
pressure. This transducer measures the pressure
between the main gear piston and barrel.

CONSTANTt

PSI - 5640 5/A + 39.7 /250 K Ohms Res. Calib.

CHARACTERISTICS:

TRANSDUCER

Type - DAC Drawing 12951

Serial No. - 11 B

Natural Frequency - No measurable resonance effects

GALVANOMETER

Type - 74,342

Serial No. - 7275

Resistance - 352.4 Ohms

Natural Frequency - 251.3 cps

Damping - 0.588

a

.0 sec cm

RECORDED&

Osoillograph ohannel 1-19 for Drop Test
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S IA PREPARED BY:_______ DOUGLAS AIRCRAFT COMPANY, INC. PAGE.1 -1
DATE

CHECKED b~t _________MODEL. M:

TITLE: LANaING MinaD myVRT ION IllPORTNo.&CIQ6&.

REBOUND CHAMBER PRES3SURE PICKUP INSTALLATION



"... ,DO UGLA S A IRC RAFT CO M PA NY, INC .

OATS PPAGI

PnPA.p-o'ivy Meriwrthero Harris MOL" __

TITLE LdS. Loads In'vestig~ation REPORT.4W

Air Chamber Pressure

Pressure transduoers were installed to
measure air pressure at the top of the
orifice support tube. A photograph of
the installation on the left main gear
is shown on Page 2.524. The components
for the air chamber pressure pickup are
shown In the photograph on Page 2.525.
The drawings for the pressure pickup
and the special fittings are shown on
Pages 2.526, 2.527, and 2.528.

, 1o



DOUGLAS AIRCRAFT COMPANY, INC.

ftapk nBH. Do Meriwether •Q9 A4D-2

,,, . Loa-d Investigation ,--O O6

DESCRI PTION:

This transducer measures air pressure at the
top of the orifice support tube# right gear.

CONSTANT t

PSI - 3850 6/A /50 K Ohms Res. Calib.

CHARACTERISTICS:

TRANSDUCER

Type - DAC Design ES 12951

Serial No. - 12A

Natural Frequency - Approx. 500 cps

GALVANOWETER
DROP TESTS FLIGHT TESTS

Type - 7-39 7-342

Serial No. - 128119 4678

Resistance - 352.2 Ohms

Natural Frequency - 51.0 cps

Damping - 0.617

.001 uec/cm
S~RECORDEiD:

Osoillograph Channel 2-4 for Drop Test
2-34 for Flight Test
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FORM 25 as
A..IyiLde. Loada Inv-estigation Page- 2. Is\
Pr"ared by H. DR. MariwetherDOUGLAs AIRCRAFT COMPANY, INC. M.&I ---9

Date. Roport No.--kQ636
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DATE iL.,, DOUGLAS AIRCRAFT COMPANY, INC.

POEPA0EO 1 D. Meriwether MODEL AkD-2
STiTLa ._.andin__ Loads -Inve St igat Ion REpo.r AQS36

COND I T ION

CALIBRATION OF R. H. MAIN GEAR AIR PRESSURE PICKUP NO. 12A

CALIBRATE BETWEEN RED AND GREEN LEADS

GAGE LOT NUM4BER -HANNEL RESPONSE IN MILLIVOLTS

PSI 3800 /LJ12A -75

CHANNEL TITLE RHPPUA

CHANNEL NUMBER 1

GAGE TYPE AB-13

GAGE RESISTANCE 350

BRIDGE TYPE FULL

GAGE FACTOR

BRIDGE VOLTAGE 15V

CALIBRATION RESISTANCE 250K

CALIBRATION RESPONSE 4.50 4.5o

PSI

ZERO ZERO 0 0

500 .71 .72

1000 1.29 1.32

1500 1.81 1.84_-

2000 2.45 2.45'

2500 --. 05 3.o4

3000 3.65 3.62

3500 4.25 4.22

S4000 4.84 4.81

4500 5.41 5.38

5000 6.o0 5.97
RL TURN. RE TURNZERO ZERL 01 0 ____ _________



DOUGLAS AIRCRAFT COMPANY, INC.

PRPARD OY H. D. Meriwether MoDEL A 2
TITLg Ldg. Loads Investigation REPORT 2,

DESCRIPTION,

Left Hand Strut Air Chamber Pressure Pick-up.
This transducer measures the air pressure at the
top of the orifice support tube. See photo raphs
194126 and 201344 and drawings 13868 and 13869.

CONSTANT:

PSI = 3942 b/A + 39.7 for 250 K Ohm CalibratingResistor

CHARACTERISTICS:

TRANSDUCER

Typo - DAC Drawing 12951

Serial No. - 2A

Ntturul Frequency - Approximately 500 cps

GALVANOMETER FLIGHT TEST LDGS.
DhOP TEST 1-72 73-209

Type - 7-559 7-342 7-33q

Serial N1o. - i03')8 46d2 103D8

Hesistancu - Galvo sees 352.3 ohms

Natural Frequency - 50.4 cps

Damping - 1 = 0.619

RECOtDDI):

OscJ~ 'rphChannel

1 nv/um jI
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FOAT a . DOUGLAS AIRCRAFT COMPANY, INC.

PREPAREDU i . L b MODEL tl~
TITLE Uanl,_nx Qear 1.oads 1nvestigation REPORT

COND I r ION

CALIBRATION OF L. H. MAIN GEAR AIR PRESSURE PICKUP NO. 2A

CALIBRATE BETdEEN RED AND GREEN LEAD.

GAGE LOT NUMBER H L RESPONSE IN MILLIVOLTS

PSI = 3920 b/A2A -20

CHANNEL TITLE LHPPUA

CHANNEL NLMBER 1

GAGE TYPE AD-13

GAGE RESISTANCE 350

BRIDGE TYPE FULL

-. GAGE FACTOR

BR!DGL VOLTAGE lOV

CAL!BR4T!ON RESISTANCE 250K 250K

CALIBRATION RESPONSE 3.34 3.32 3.31

PSI RUN 1 RUN 2 RUN 3

ZERO ZERO 0 0 0

500 .455 .445 .450

1000 .860 .860 .865

1500 1.28 1.285 1.280

2000 1.71 1.71 1.71

2500 2.13 2.15 2.11

"5000 2.65 2.564 2.55

,500 2.99 2.99 2.98

K) 4000 3.425 3.42 3.45

4500 3.840 3.83 3.82

.5000 4.24 4.24 4.19
RE TURN '•r 00__NZ R ,) Z E R ,'; o 0 0



13 LZ. St) PRPREA~ DOUGLAS AIRCRAFT COMPANY, INC. PACE.224

DATE
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DATE "'" DOUGLAS AIRCRAFT COMPANY, INC.

PREPAnED my H. D. Meriwether MOLL 4
TITLE Lni niz ±fl& e~londg-~Investigation W39U

COND I T ION

CALIBRATION OF L. If. MAIN GEAR AIR PRESSURE PICKUP NO. 2A

CALIBRATE BETWEEN RED AND GREEN LEADS

GAGE LOT NUMBER G NCHANKrL RESPONSE IN MILLIVOLTS

PSI = 3920 b/6A2 A =20

CHANNEL TITLE LHPPUA

CHANNEL NUMBER 1

GAGE TYPE AB-13

GAGE RESISTANCE 350

BRIDGE TYPE FULL

SGAGE FACTOR

BRIDGE VOLTAGE lOV

CALIBRATION RESISTANCE 250K 250K

CALIBRATION RESPONSE 3.34 3.32 3.31

PSI RUN I RUN 2 RUN 3

ZERO ZERO 0 0 0

500 .455 .445 .450

1000 .86o .86o .865

1500 1.28 1.285 1.280

2000 1.71 1.71 1.71

2500 2.13 2.135 2.11

_______ 3000 2.65 2.564 2.55

3500 2.99 2.99 2.98

"K~ ___4000 3.425 3.42 3.45

4500 3.840 3.83 3.82
5000 4.24 4.24 4.19

RETURN RETURN
ZERO ZERO 0 0 0
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13 Iil PEIPARUD By$ _______ DOUGLAS AIRCRA .'jCOMPANY, INC'.~ PAGE 292
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13 S21 PREPARED _ _, DOUGLAS AIRCRAFT COMPANY, INC. PAGE:..-- 2
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"ORMs's"' DOUGLAS AIRCRAFT COMPANY, INC.
.... DATK PA69 A[

POKAR 8V Meriwether. Harris MCIL

TITLE TAý. Loads Investigation R&PoRTAXE

Drig Brace Axial Loads

Strain gages were placed on the main
landing gear drag braces to measure
tension and compression loads. A
photograph of the Installation on
the left hand main landing gear is
shown on Page 2.614.

~~ /



mua'' DOUGLAS AIRCRAFT COMPANY, INC.

,OATr PA-.

png, , i H, Mc•g AM a tl-
,T*TLI • l ea][d s( Inves ia'•l ti,•on z,"t 4

MSCRIPTION:

Right hand gear drag braoe. This transduer
measures axial load In the right hand gear drag braoe.

COTANT:

Tension - 57626 G/A/ 50K Ohms Resistor Calibration

Compression - 57638 5/t& / 50K Ohmu Resistor Calibration

CXARACTERIXTIOS:

TRANSDUCUR

Type - ASP 13 Strain Gages

GALVARON3TM

Type - 7-32

Serial No. - 7258

Resistance - 346.8 Ohm

Natural f'equency - 230.7 ops

Damping - 0.578

RECORDED a

Osoillograph ohannel 2-15 for Drop Test
1-30 for Flight Test
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rooma,, t DOUGLAS AIRCRAFT COMPANY. INC.

DATE 1-29-60 PAok Z.605
S..90 @. ! * Noriwether M...L AA *D-2

T11.1 carrier Suit. Inst. REPORT

CONDI lION

A4D Drag Brace RK

TENSION

CALIBRATE BETWEEN RED AND GREEN LEADS

GAGE LOT NUM4BER CHANNEL RESPONSE IN MILLIVOLTS

Pt as 57626 6/A -30

CHANNEL TITLE R 5 6

CHANNEL NUMBER 1

GAGE TYPE ABF-13

GAGE RESISTANCE 350 350

BRIDGE TYPE Full pull

GAGE FACTOR 2.03 2.03

BRIDGE VOLTAGE 6 v 6 V

CALIBRATION RESISTANCE 50 K 50 K

CALIBRATION RESPONSE 10.O65 10.O65

.Run 1 Run 2 /ay ve

ZERO ZERO 0 0

_o_00 .710 .710 .070

8000 1.409 i.410 .140

12000 2.109 2.092 .209

16ooo 2.800 2.797 .278

20000 3.499 3.4•93 .34T

24000 4.192 4.190 .416

28000 4.902 4.900 .487
' ) 32000 5.593 5.61o .556

36000 6.282 6.290 .624

40000 T.012 7.010 .696
RETURN RETURN

ZERO ZERO 0 0 .... _ _



a"gM DOUGLAS AIRCRAFT COMPANY, INC.

1.29-u PAGE Z66
TSIL Cai'i'ior. fit. In.t.

CONDITION

AMD W'ag Brace RH

CALIBRATE BETWEEN RED AND GREEN LEADS

GAGE LOT NUMBER CHANNEL RESPONSE IN MILLIVOLTS

Pa - 57636 5/A +16

CHANNEL TITLE

CHANNEL. NIMBER 1

GAGE TYPE AM-13_

GAGE RESISTANCE 350 350

BRIDGE TYPE Full pull______

GAGE FACTOR 2.03 2.03 _ _

BRIDGE VOLTAGE 6 v 6 V

CALIBRATION RESISTANCE 50 K 500 ____

CALIBRATION RESPONSE 10.060 10.060

,__Rurl Rum 2 ee/A ao
ZERO ZERO 0 0

_ -000 -,725 -.722 -.072

-Boo0 -1.1129 -1,430 -. 142

-12000 -2.115 -1.115 -. 210

_ -16000 -2.85 -2.81T -.280
_____-1 o.0000 o -,.0.o -.3,38

S-2000 -..188 -4.190 -.416
_-_o-28000 -4.895 -4.900 -.
S-3100 -5.589 -5.gS -. _

-36000 -6.99M -6.999 -. _

RETURN RETURN
ZERO ZERO 0 0



I ,,,,. ,COUGLAf AIRCRAFT COMPANY. INC.

TeITS, to I RV"

Left hand gear drag brace. This transduoer
measures axial load In the 1Oft hmi4 Sowrwag brace.

Tension Lbs. - 569%0 ,I/ / 50 K Ohms Res. Galib.

Comp~ression Lbs. - 56777 &/A / 50 K Ohms Reo. 0slib.

Type -ABY-13 Strain Gawe

TM - 7-342

Serial No. - 7294

Remsitanoe - 358.74 Om

Natur&l 1roequeneT - 1U1.5 spa .

•apig- 0.•55

os O I~ O&W

0041n ~k dkml 1-10fo
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I'"s ... t DOUGLAS AIRCRAFT COMPANY, INC.

OATW 7-23-59 PA.a 2.1
PR9PAoED my -L Mriwa thar 4OL.MJ_-2
TIT., -U,, Loads InvestiKation A0_ 0

COND I T ION

AD DRA0 BRACM LH

TENSION

CALIBRATE BETWEEN RED AND GREEN LEADS DWo. 22532

GAGE LOT NUMBER CHANNEL RESPONSE IN MILLIVOLTS

Pt - 56527 0/A + 72

CHANNEL TITLE I-DB _

CHANNEL NUMBER 1

GAGE TYPE C-6-141

GAGE RESISTANCE 350 3 50
BRIDGE TYPE Full Full

GAGE FACTOR 2.03 2.03

BRIDGE VOLTAGE 10 V 10 V

CALIBRATION RESISTANCE 50 K .50 K

CALIBRATION RESPONSE 17.87 17.76

RL'N I RUN 2 5 5/4 ave

ZERO ZERO 0 0

5000 1.6o 1.58 .089

10000 3.14 3.14 .176

15000 4.68 4.69 .263

20000 6.24 6.23 .350

25000 7.86 7.84 .44o
__._____ 300 9.43 9.14 .529

5o000 11.01 11.02 .618 _

_______ 0000 12.58 12.58 ____ .O6 ____ ___

45000 11,.17 14.1T • .796 _

5RU0 15.75 15.7T .88 _

RETURO RETR0RNZERO ZERO 0 0



POUMIU o,.., DOUGLAS AIRCRAFT COMPANY, INC.

1) DATE

P.EPAEEO. BY KI Mariether, MODEL~~jS TITLE - Ldw . Lcads Investigation RPR

CONDI TION

AID DRBAO BRACE LH

COMPRESSION

CALIBRATE BETWEEN RED AND GREEN LEADS dWg, 22532

GAGE LOT NUMBER CHANNFL RESPONSE IN MILLIVOLTS

Fo - 56o65 o/a -46

CHANNEL TITLE LHD _

CHANNEL NUMBER 1

GAGE TYPE c-6-141

GAGE RESISTANCE 350 350
BRIDGE TYPE pull pull

GAGE FACTOR 2.03 2.03

BRIDGE VOLTAGE 10 V 10 V

CALIBRATION RESISTANCE 50 K 50 K

CALIBRATION RESPONSE 17.53 17.52

RUN i RUN 2 _/6ave

ZERO ZERO 0 0

-5000 -1.58 -1.59 :.091

-10000 -3.17 -3.15 160-.

-15000 -4.68 -4.68 -. 267

-20000 -6.24 -6.22 -. 355
-25000 -7.84 -7.83 -. 447

-30000 -9.41 -9.4.1 -.-537

ý-3,000 -10.98. -10.97 -. 626

_-40000 -12.51 -12.51 -. 71

-4,_00o -1,4.1o -14.o8 -.80o
-50000 -].5.63 -15.63 .-. 89 2

RETURN flTURN 6
ZERO Z,'RO 0 0



rat as. I I DOUGLAS AIRCRAFT COMPANY, INC.
L,,,DATE .. A j

fxpnua ma , H. Merivether M MooEDEAIM
TITLE Me. Loads yivestiga•t0on REPONT 406M

DESCRIPTION:

Left hand gear drag braoe. This tresduoer masures
axial load In the left hand gea• drag braee.

Tension Lbs - 57243 $ / 50K Ohms Resistor Calibration

Compression i.82 - 56775 /&/50K Ohm Resistor
/ Calibration

CHARACTERISTICS:

TRANSDMER

Tnpe - ARP-23 Strain Gages

GALVAN0RP

( Type -7-342

Serial No. - 4706

Reslstanoe - 3 46.8 ohms

Natural Prequenoy - 230.7 OPa

Damping- 0.580

200

(00

R-00RDEpO

Osoillograph ohamel 1-19 for Drop Test
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roomS.0., DOUGLAS AIRCRAFT COMPANY, INC.

11056 PAGE~n 00a

S.. .. A fTE j j M e r i w et h e r . H ag r r i s M 009L. 4
T ,T .K L 9 , Lo ac s in ve st igat ion' , . I •., ,. ,

The nose landing gear was instrumented to
measure strut position and upper mass normal
aceeleration.

Fages 3,001 througn 3.008 disguss the strut
position instrumentation. The strut position
was measured with a slide wire device fabrica-
ted from drawings shown on Pages 3.005 through
3.008. A photograph of the installation ap-
pears on Page 3.004.

Pages 3.009 through 3.013 discuss the upper
mass normal acceleration. A photograph of
the installation is shown on Page 3.013.



So,.,,..., DOUGLAS AIRCRAFT COMPANY, INC.

OATS ,_"'--,,, PAGE

PNIPARM BY H.D. Nor. .... M 0 09EL
TITLE • REPORT

D&SCRIPTION:

Nose gear strut position. This transducer
measures relative displacement between the nose
gear shook strut and barrel.

OONSTANT:

Inehes - 16.0 5/A / Pot setting (fixed)

CHARACTERISTICSt

TRANSDUCER

Type - DAC design 93 2621

OAL VANONSTER

TYPO -T-2

Serial No. - 6225

Resistance - 78.95 Ohms

Natural Frequency - 312.5 cpe

Damping - 0.572

REOORDED:

Osoillograph Channel 1-23 for Drop Test
2-25 for Flight Teot

/q,
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DA,,.6., DOUGLAS AIRCRAFT COMPANY, INC.
D,•,, ATE . . PA6I9

""A"Et-vH. D. Meriwether M A.oos
Ton,. , Loads Inveetigaton RaPOlt

DESCRIPTION,

Nose gear upper mass vertical accelerometer.
This transducer measures accelerations at air-
craft stations X - 0.0, Y - 127.0 and Z = -39.1.

CONSTANT:

O'a - 11.484 6/6 / 50 K Ohms Resis. Calib.
(up scale - mass up)

CHARACTERISTICS:

TRANSDUCER

Type - A5A-30-550

Serial No. - 3917

Natural Frequency - 382.0 cps
no measurable supporting

Damping - 0.88 structure resonance

GALVANOMETER

Type - 7-342

Serial No. - 4961

Resistance - 350.8

Natural Frequency - 228.4 cps

Damping - 0.600

.001 sec/cm

OscillOgraph Channel for pfpyhTeqet



FORM RI IDOUGLAS AIRCRAFT COMPANY, INC.
DAYS__________PG

"spUAns, 0, H. Ifigriwathor A412-2

TTaLs TAg, . AI*af ThVost~igatian ftzeo"T 43

MOSS UMA UpPER MASS VERICAL ACCELEROMETE

Label raoes barrel
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PON" 25... DOUGLAS AIRCRAFT COMPANY, INC.

• ,o OATS ___PAGE A=
PMEPARED BY I. A. Harris MODEL AAD,2
TiTL, Ldi. Loads Investigation REPoor 40 636

AIRPLANE CENTER OF GRAVITY

Accelerometers, an attitude gyro, and a roll rate gyro
were installed at or near the airplane center of gravity
to measure the vertical and longitudinal accelerations,
the pitch and roll angles,. and the roll rate experienced
by the airplane.

Accelerations at Center of Gravity

Pages 4.002 through 4.011 discuss the
accelerometer installations. Two ac-
celerometers were oriented to measure
normal acceleration, one for low range
and one for high range. A third ao-
celerometer was installed to measure
longitudinal acceleration. These ac-
celerometers were mounted parallel and
perpendicular to the fuselage reference
plane. The accelerometer installations
in the drop test airplane and in the
flight test airplane are shown in the
photographs on Pages 4.012 ad 4. 013,
respectively.

(i.; /



DOUGLAS AIRCRAFT COMPANY, INC. ^4.oo,
SATE __________ PAGS

pmPA"RD my 1. n. Meriwether M00o9 A4D-.o
T ,,,.T T.n~da Investigation REM,€U •0636.

DESCRIPTION:

C.G. normal accelerometer, low range.
This transducer measures accelerations at air-
oraft stations X - 0.0, Y - 220.4 and Z - -96.3.

CONSTANT:

old - .6117 O/t / 50 K Ohms Resls. Calib.

up scale, mass down

CHARACTERISTICS:

TRANSDUCER -

Type - Statham AJ26A-l-350

Serial No. - 331

Natural Frequency - Mount 546.6 cps

Damping - Mount 0.08

GALVANOMETER
DIdu' TES3T FLIGHT TEST

Type - 7-312 7-342

Serial No. - 5768 4945

Resistance - 357.7 Ohms

Natural Frequency - 110.6 cps

Damping - 0.558

.001 sec'/cm

RECORDED:

Oscillokraph C11a1nI- I-K2'( Ifoi Drop T'c'it
"-1 1 l'(1f' 11, 1 1 _'l IU,
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DOUGLAS AURCfAPrT COMPANY, INC.

ygyng ?Ag_ ti.aA.. Thvmut,4 a44at *eu .liM-...J03&.JAM.

DUSCRIPTION

10 0 C,., normal accelerometer. This transducer
measures accelerations at aircraft stations X 0.0#
Y m 221.3a Z -. 21.6.

CONSTANT:

0's = 7.86 S/A /50 K Ohms Reals. Calib.
Up scale, mass down

CHARACTERISTICSt

TRANSDUCER

Type - Statham AJ43A-lO-350

Serial No. - 728

Natural Frequency - 120.0 ape no mount resonance
noticeable

Damping - 0.78

0ALVANOMETER

Type - 7-342

Serial No. - 4973

"Resistance - 357.7 Ohms

Natural Frequency - 218.9 cps

Damping - 0.601

RECORDED:
Osoillograph Channel 1-31 for Drop Test

2-13 for Flight Test

.0
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DOUGLAS AIRCRAFT COMPANY, INC. 4
MBPA~ X Merlwether MOB n2-

•r. ~ IV iz-LdR Lads Inyestitation nm •''
TITLE JL..LAI..fI&SLL RgPOUT403v

DESCRIPTIONt

0.a. longitudinal aooeler'ometer. This transducer
measures accelerations at aircraft stations X = 0.0,
Y - 221.4, Z = -22.1.

CONSTANTs

Goa - .5488 5/A /50 K Ohnas Rests. Calib. Up scale, mass aft

CHARACTERISTICS,

TRANSDUCER

Type - Statham D-06-350

Serial No. - 4

Natural Frequency - Mount 494.8 cps

Damping - Mount 0.015

GALVANOMETER

Type - 7-312
Serial No. - 8097
Resistance - 364.9 Ohms

Natural Frequency - 106.9 cpe

Damping - 0.523

RECORDED i

Oscillograph Channel 1-29 for Drop Test

0.0OC5 SEc/A
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DATE,,,, DOUGLAS AIRCRAFT COMPANY, INC.
• ' "" DATEPAG

P019PA0Eo, .-D. §Hariga MooE,. K4 Z

"r*TLe id;. LOads Investimtion ,pm,,r 3

DESCRIPTION:

Measures longitudinal acceleration at &irplane
center of gravity.

CONSTANT:

0.573 ' s/50 K

CIARACTERI8TIC8 a

TRANSDUCnR

'1wype Statham AJ26-1-350

Serial No. 420

GALVANOMETER

Type CEC 7-342

Serial No. 5033

RZQORDEDt

Osoillograph Channel 2-12 for Flight Test
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,oRMS$-.. DOUGLAS AIRCRAFT COMPANY. INC.

DATEPAGE,____ 
G

PtRPAnED *y § .11 macaii MEL t
TiTLe TAg.. TsAAm TnVattigatie REPORT

I,

Airplane Pitch and Roll Anp les

Pages ,.102 through 4.119 discuss the
attitude gyro installation used to
measure airplane pitch and roll angles.
The installations in the drop test air-
plane and In the flight test airplane are
shown in the photographs on Pages 4.123 and
4.124.

Airplane Rate of Roil

Pages 4.120 through 4.122 discuss the
rate of roll gyro installation. The rate
of roll gyro was installed for the flight
test phase only. A photograph of the instal-
lation appears on Page 4.124.



DOUGLAS AIRCRAFT COMPANY, INC.

,,mA 1 . er w~ther 01.11
TITLE Oft ~RKPOOT.!2..

DESCRIPTION:

Aircraft pitch attitude. This transducer measures
aio•raft fuselage reference line pitch angle with respeot
to the horisontal.

CON8ATM:

1~egree - 3.534, ba/ 500K Ohms Resistor Calibration

Type - Gyro DJO 7044A62

Serial No. - 19483

GALVANONKR

)Type - 7-339

Serial No. - 13213

Ohmmhm2 X ... all)"
Ohms 20 X Ohms On 2

Limiter 2

Ohms hoe

RICORDZD t

Osoillograph Channel 2-28 for Drop Test

S)I
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PRIEPAIED EPY ri.0. MtIA14E.HF
DAYTE 14M~Aft 61 "~Cr10L A41)-2
TITLE L ANCING LOADS I!OLSTIGATIU'i aEpoky Pic. 40O636

r.ALIit APdT I ON 'ý.F P L!,. t*YR0

115T RU LhIAN\ýeL ; L Ar ,y

2 2' 4 i.101!1 4
S 2 2 t 6 :11.693366

3 2411 2.265318

3 o% 2F I ~ 3.367ý5 12
3 2 2' 14 10 1 f 3.39?96 II.
3 -- 16 ~ I2 171ý4*4939 16

2e 18 2 4f 0,~6 is
3 2 2P16 1 u 441499? 16

. 114 19 ~ 3 9 3t 7Fs fII
3 2 2. LI3?r~ 12
3 2 211j IIP 2.B3l6;3 10'
3 * Z 1W2.1e,367

3 1.6?314? 6

3 2 2P2 2~' Pjt; 2
2 2C -10

-2 -11co -,61224 2
3 2e -14 -- o -1,16327 -4
3 2 2P. -6 7CJ~ -1.775SI -
3 2 2.. t1 o -2 TM .-

3 28-6 -11,4 -1.71429 -
3!ý -14 -560 -I.12 -

:1 2$ -2 -314 -2i
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FORM as., DOUGLAS AIRCRAFT COMPANY, INC.

.....DA ,,,-,'t•L-AB-• eMy." Nor lfOnr
T,•n-LU. Loads Investigatron RCPEw N

Aircraft pitch attitude gyro.

00NSTA•T:

Degrees - 3.595 B/A / 500 K Ohms Resls. Calib.

Drop 8, Degrees - 2.26 6/A / 500 K Ohms Resin. Calib.

CHARACTERISTICS:

TRANS3DUC

Type - D JO 704A62

Serial No. - N 4O83

GALVANOMEflR

TYpe - 7-339I
Serial No. - 11784

3-o2 50 350 Strain
!Gro2K Ohms ohms -Gg

hus 'Gge
-- 4- AA/\Power

20 K Ohms4I ~ , Limiter 350
Ohms Ohms

RECORDlD2

/4I~ Oucillograph Channel 1-28 for Drop Test



Page 41. O0o

R~epor t k0636

(-- - -I ..... i- . . ----- I- - • = -• .• -• . ..-------.-- --• . .. __ .....jb --

717 7 i 
i~i~j

_.... 
v -h•'----- -_.... ....

---- f-----

t. - ... . . . ._ 
_ _ ___

I, ,_ 
. . .... - -_

.L_....___.__ -

r: -- K

K-.-- ----
v--



CO'ILLA AIRCA4.rT ýCMPAP4.YOIK. I'AGC 4.%07
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L.,UlClL3AS AICftAFT (,MPANYtjlC. PhaIL 4.o'

CATE M4~AX 61 P C f- L A'40-^
TITLE L A%[ 1-1 LOADS j,4v..jrIGATI0'. P .L P (I T NO.

[INTERCiPT L 0 PE 12 $L-"PE 7 SLOPE 4'

AVt.CELTA v 1 4 MAX.-. OM~IT'TCO, X

101!
001.14f .? 1.04UOO

G .Yi6 .114 -. 126 ie.I 'ooO

.01?9j.600



room.as$I DOUGLAS AIRCRAFT COMPANY. INC.

DATE PAGE 9

PREPARED my I.Em Hapii a MooJZ.!&

TITLE Lg Lga~m !nventigntinn REPORT

DESCRZPTIQN:8

Measures airplane attitude angle, airplane
fuselage reference line with respect to a
horisontal plane.

C0NSTAN-T:

5.20 deg/500 K Landings 1 through 72

5.16 deg/500 K Landings 73 through 209

DESCRIPTION,

TRANSDUCER

Type DJO 70o4A62

Serial No. 1873 Landings 1 through 72
Landings 73 through 209

GALVANOETER

Type CEC 7-339

Serial No. 11784

RE00RDED:

Oscillograph Channel 2-10 for Flight Test
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PREPARED uy:..i&Aý9gS' DOUGLA AIRCRAFT COMPANY, INC. PAK.l 2 L

FORM as no CHECKED UY: D SIOt4 ODL:
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FOAT , DOUGLAS AIRCRAFT COMPANY, INC.
••.-o DATE PACE M

PREPARME Y -H. Ngrlwether MODCL
TITLE Ldz. Loads InTesti$•ati0li ,apomnr 4n636

DESCRIPTION:

Aircraft roll attitude gyro.

CONSTANT:

Degrees - 11.09 5/B / 500 K Ohms Reals. Callb.

CHARACTERISTICS:

TRIANSDUCER

Type - DJO 7T04 A 62

Serial No. - N 4083

GALVANOMETER:

Type - 7-339

Serial No. - 11827

2 K _ tral

350 350~Ohm Ohms LterOs2 K

RECORDED:

Oscillograph Channel l-30 for Drop Test
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FORK as.$., IDOUGLAS AIRCRAFT COMPANY, INC.

DATI PAG ll

P0191PAR6D MY I L Hrris Moon

TIT", L.L Ruroyestigatien Itow"T

D8SCRIZTIONS

Measures airplane roll attitude,

COfaSTA NT :

7.16 de&/500 K Landings 1 through 72

10.95 deg/500 K L ndings 73 through 209

CiARACTERISTIC3 I

MNSDUCER

Type DJO 7o0I44 A62

Serial No. 1873 ILndings 1 through 72
4093 Landings 73 through 209

GALVANO0rER

Type CEC 7-339

Serial No. 11827

OsoIllograph Channel 2-9 for Flight Test

,g"
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'°m"""- I DOUGLAS AIRCRAFT COMPANY, INC.
DATE PAGEr -4._0

PREPANEG my T - 7, 1waPTI Moo0L

TmI LE aE Leads Investization REpowr ----A4636

DESCRIPTION:

Measures airplane rolling velocity.

CONSTANTi

31.3 dog/sec/50 K

CHARACTERISTIC

TRANSDUCER

Type JC7005A-7 Rate Gyro

Serial No. 14425

GALVANOMTER

Type CEC 7-315

Serial No. 9562

RECORDED:

Osoillograph Channel 2-20 for Flight Test

(Not recorded for the drop test phase)



VRLPARED BY -% DOUGLAS AIRCRAFT COMPANY, INC. PAGE:-
hL 3 14, CHECKED BY 

DIVISION mOD9L:____m__

REPORT No. t
... ..... ... ... .. .. ... . . . ... ... ..

+4+4 --- +.

ý4

IPM_ A:11

4
jjý +

i+ 1,4

41
:44 

t -L
Iai, - - ----- #

T
t

:t T 
-4- 4-447, il,

tl. P IT-

-T-1 I4*

_4ý

Tlý ;:pt
L i 1

........ -----

I T -:T

i4 t-ý
4-

44+#t -

11

_T #

7ti -1 TT L

4ý4 4ý

_44

T-1 r,

I#

'4T
H

1 H
14 .4ý 4

4

t- t

t+t

j4

-T4 4 -4

--- .. .....

T.4

+

4-

IT 4-

++ t - ...... .....

t+ + 
+ - 11± _f I-14+ ji

ý4 414+ý

iH±i ±1±. -- 1-44 ITfi. ±1 1ý 7ýý L4 144 +

7T

LU



Fo- -1 fl) PrZPARLO EJY. DOUGLAS AIRCRAFT COMPANY, INC. PAGE---

RCV. a 54 1 CHECKED BY DIVISION MODEL:- m p-:z
DATE

REPORT NO.:2 0

...... ... .. .. . . ....... .. .. .. ... .

+

-t+ 44
-:4+-

Ma'
...........

L
-T +

t t 7 i 4-ý
611 4 t ttir

-4-
p

4ý I' -T Tý
i+ 4ý4; M4Tý .7

ii-t. :q 4*.... .... ..t j T

4 # 4- 4

Tr 
Z4+

+

+

+ 1 *t

sc.1;

ý4- A#
T1. -t

fE ý4 i ii L T!, i r
77-

t

I t 7 'r
+ ......

i 1 -1. A 4 1 _t_ J- 1 4 ý41 I
r -- ý-H 1 14 44

4 _+T 4ft tt__ '4

ti 
J-

I ITI I I t

q
v

ill TT 4Tý7P:
-4'

Hll
ý44

=t

i + Al ý , ý - -I, A4

444 31ý4 4t -

t tý_ +1 1-,
4+ j t -t-

Týl 7':

lit-

H' + 4+H

r - ------ 44

4+ ý44
+ ....... :9 ý74 '++ f tr- t -ýtl i-ii I

---- - -- --------
iT'ý ýX t 4

4-

444 4ý, ýý+ý4-

m
4 4H

X -T, +

-H- 44 ++- -Hi 4 7
Elf T ýfll 1 :44

f
i! ý44ýý



F004 LID5-S. I IA

5) PREPAR ED B~ _________ DOUGLAS AIRCRAFT COMPANY, INC. PAGE. -9

CHECKED BYl DARE moDEL, 4-
TITLE: LA DING trbA(DR INIVEBTIG1ATION tEPOnTNmo.A4063M

'74 z

Nll 0

tJ



* W)S PREPARED BY DOUGLAS AIRCRAFT COMPANY. INC. PAGE 44.1-4 -

CHECKED SY: MODEL 4n

TITE, LANDING O2ADS INVESTIGATION iEPi o 0

I-

006 1%

- /-

* z
z
0

$ 0-0

0
A..

F0



"FORMIs 1 DOUGLAS AIRCRAFT COMPANY, INC.

DAT9 PAGE

P...PARED B reller, Harrs MoosL
TITL9 4t ML.5Load Ivetig5!a!tion MEOT..f636.

Vini TiP Agoelerations

Aoeelerometers were Installed In each win&
tip on the closing rib of the struoture to
measure normal acceleration. Photographs of
the installations appear on Pages 5.010 and
5.011 as installed for the drop test phase
and on Pages 5.012 and 5.013 as Installed for
the flight test phase of the program.

~i



DOUGLAS AIRCRAFT COMPANY, INC.

PREPARED MY HJ. D.Meriwether MOORL

TiT- LdEp. Loads Investiration RE POaT A_0231

DESCRIPTION:

Right hand wing tip accelerometer. This transducer
measures vertical accelerations In a plane perpendicular
to the fuselage reference line. Accelerometer located at
X = 151.4, Y - 303.3, and Z - -24.1.

CONSTANT:

O'Gs- 38.07 ;/4 (up scale, mass down)

CHARACTERISTICS:

TRANSDUCER

Type - Statham A6A-50-350

Serial No. - 2642

Natural Frequency - Accl. = 245.0;,Mount - many, but
predominant at 135 and 170 cpS.

Daip InG - 0.68

GA LVANONIEI'1E71

Typu - 7-342

Serial No. - 7328

Resistance - 335.3 Ohms

Natural Vrequency - 226.5 cpf

DampIng - 0.607

RECOHTI),:) 2

OsoillogLfaph Channel 2-26 for Drop TLst
1-2W for i'lltjiL Test

0.001 s~c/cM

>

N - - - /- -
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V 000LAL25.S IA

pR,3pAl ST I. I.. Nswiiu DOUGLAS AIRCRAFT COMPANY, INC. 2.005
cwucus O~~ATE St.

TTs i . i I 8 RI8tSWUP ITW __3

rI

Page 5.005

TRANSDUCkR CALlflRATION AIlVlQ~r ~6 ~2_
TAG 211

DeRsO 670464
PLANE A4D-2N

TRANSDUCER DFSCRIPTION**STATHAM A6A-50-350 ACCEL PROGRAM E004
NOMINAl. RANGE.****.**..* +-50 ANALYST
DIMENSIONS.... ... *e**eeG S ENG2*
PERCENT UNBALANCE.****** .00
BRIDGE VOLTS#**s***s**,** 5
CHANNEL NUMBEReo**.***** 02

RUN NUIBER.,,****,,, 1
CALI8RATION DATE*e*****OS/11/60

VOLTAGE CALIBRATION FZCTORS SHUNT CALIBRATION FACTORS

RMS SLOPE *22169 02 G S /MV/V LEG CAL-PIP EQUIVALENT
G1-CP .37005 02 G S / 50K

l/RMS SLOPE *45108 -01 MV/V/ G S * Gl-TP .37667 02
G2-TP .37389 02

RMS INTERCFPT -,65203 02 G S G2-CP e36715 02

LOAD UP-SCALE UP-SCALE DOWN-SCALE DOWN-SCALE AVERAGE
DEVIATION PERCENT DFVIATION PERCENT DEVIA ION

DEVIATION DEVIATION

*o49000 02 -,62666 00 -o64 s29092 00 .30 -#16787 00
-039070 02 -,22092 00 -o23 -o46483 00 -. 47 -s34288- 00
-030260 02 s56322 -02 401 -. 48220 00 -,49 -. 23828 09
-#20250 02 *41130 00 s44 -o22875 00 -. 23 910227 00
-&10560 0? ,64550 .00 .66 -. 39785 -01 -. 04 *30286 00

,00000 -39 .74043 00 .76 -. 95850 -01 -810 .32229 00
.10560 02 .61467 00 a61 -. 35766 -01 -004 .28945 00
.20250 02 ,73395 00 675 -. v1394 00 m*12 .31001 00
.30260 02 .66217 00 .68 -.81184 -01 -. 08 *29049 O0
.39070 02 -#19147 00 -*?0 -s48184 00 -. 49 -. 33665 00
.49000 0 -s10634 01 -1,09 -. 10634 01 -1.09 -.10634 01

18 MAY 1960

I!
£

~.1



DOUGLAS AIRCRAFT COMPANY, INC.
OAT$ ________ PAGO __.00

POPRSO Mrwte MOCCL L4Iý..
TaInALS gi Ivsiation-

DESCRIPTION:

Left hand wing tip accelerometer. This transducer
measures vertical acceleratiornB in a plane perpendicular
to the fuselage reference line. The accelerometer loca-
tion is X= -151.4, Y - 302.0, Z = -24.1.

CONSTANT a

a's u37.47 SI/A (up scale, mass down)

CHARACTERISTICS:

TRANSDUCER

Type - Statham A6A-50-350

Serial No. - 2648

Natural Frequency - Accel., 302 cps; Mount - many, but
predominant at 820 cps with
damping of 0.108

Damping - 0.53

GALVANOMETER

Type - 7-342

Serial No. - 7343

Resistance - 336.6 Ohms

Natural Frequency - 230.7 cps, Damnping 0.615
RECORDED a

Oucillograph Channel 2-27 for Drop Test
1-27 for Flight Teat

'r 17 rk. r-4

0.010 n/C M
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S........DOUGLAS AIRCRAFT COMPANY, INC.
DATE PAGE

PREPARED By T - R H rr• MODEL -AD-2

TITLE LdR. Loads Investigation RC I--O__

3xternal Fuel Tanks Accelerations

Accelerometers were installed on two 150
gallon external fuel tanks as shown in
the sketch on Page 6.023. The accelerometers
wore aligned to measure acceleration per-
pendlicular and parallel to the airplane fuse-
lage reference planes. The accelerometers
were held In plaae with straps and the align-
ment with respect to the fuselage reference
plane was achieved by using spacers con-
toured to the tank as seen in the photo--
graphs on Pages 6.024 and 6.025. These
tanks were mounted at Sta. 75.00 (left and
right) on the airplane for the flight test
phase only.

The accelerations were measured for landings
138 through 156 only.
Photographs of the external tanks with the

accelerometers installed are shown on Pages
6.024 and 6.025.



~~M ...... DOUGLAS AIRCRAFT COMPANY. INC.
D OATE PAGE

P - I .i Harris MODoL _411ý_2

DESCRIPTION t

Measures left external fuel tank longitudinal ac-
celeration at the center of gravity of the tank
(Tank Sta. 76.5).

CONSTANT:

7.909 U14/50 K

CHARACTERISTICS:

TRANSDUCER

Type - Statham AJ43-10-350

Serial No. - 813

Natural Frequency - 110 cps

Damping Ratio - 0.90

GALVANOMETER

Type - CEC 7-342

Serial No. - 5021

Natural Frequency - 222.6

Dsnaping - 0.586

RECORDED:

Oscillograph Channel 2-27 for Flight Test



1-14.,a D •OUGLAS AIRCRtAFT COMPANY, INC. . L

i _ 1
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STRAfNSDUCER -CAIPAATIObi SE I At. f• B'9

' . • "" "TAG GF45Y3

PLANE A4D-2N.,

. TRANSDUCER DE$CRIPTION*&STATHAM AJ43A-10-350 ACCFL. PROGRAM E004

NOMINAL RANCEo.*s*.o#.*. +-10 ANALYST

ý* FýIT UNSALANCE~io..so s00

BR WGE VOLTSe.a.....,... 5
CHANNEL NUMEER..6....4o0. 02"
RUN •ME......,
CAL12RATION DATE,...*4*405/17/60

VOLTAGE CALMBATION FACTORS SHUMT C•rIBRATION PACIOR$

RMS SLOPE .44054 'OI;GS IMV/V LEG CAL-PIP EOUIVALENT4
GI-CP ,7931Q 01Gb 5K -

I/RMS SLOPE &22694 00 MYV/V G,ý GI-Tp 681590 01

G2"TP 481,102' 01
RMS INTERCEPT -s10865 '02 GS G2-CP o78960 01

LOAD UP-SCALE UO-SCALF POWN-SCALE DOWN-SCALL AVEFRA~FTDEVIATION PERCENT C EVIATION PERCENT- Si . lof

DEVIATION DEVIATION

-,10600 02 ,48460 -01 s23 #30924 -01 sib s39692. -01.
-05600 01 76510 -01 $16 -#24057 -02 -001 o.052 -01

-o62500 01 .18366 -01 a 18 -p.,7126. -01 -. 4,3. - 797 -tQ2.,

--. 40000 01 .2-02'1 -01 1111 -872529 - 0' --04 -*74303 -01

-*18900 01 .31696 ,-01 $15 -5 59 86 -01 --I26 -- 0 12 1 &6 O01

oO00(00 -19 1•6487 -01 a 17 -,12t54 00 -6o58 -*43525 -01
•18900 01 .237-4 -01 611 -#96025 -01 4.6 6-#36542 -01 '
o40000 T D 046856 -01 s22 -o93436 -01 "044 -.33289 CLO.

N,6N500 1 L 2364 7 -01 $1.E1 a 40O6 -01 Xi2 -10331 -01

s 75600 01 1•8114 -01: 0618 -. 8 610 -0|. 1 16 -*24796 -03
o00600 Z o15604 00- 64 5604 0 &70 N.15604 00

2C NAY 1960

RUNR~eER.......,.,.
CAL~RAIIN DTE6...440517-6

* VOTAG CAIBRTIO F-AtOR SttuitT ~tj~AIN IAC1RS

* ,ti SLP ]O40G M/ F~ CLPPEUVLN
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POW ,SE SI,i- ,o ,,DOUGLAS AIRCRAFT COMPANY, INC.

__a_ _ my_ T_ It., I l___s MODEL
TSTL5 TAg. Taslm Tavemk4gat~lar

DUSCRIPTrOI:

Meaures left fuel tank lateral aooeleration at
the forward end at Tank Sta. 38.0.

CONSTANT:

7.583 o,1/50 K

CHARAC~SIMSTIC35:

TRANSDUCER

Type - Statham AJ43-10

Serial No. - 1606

Natural Frequency - 116 cps

Damping Ratio - 0.68
GALVAN0MM

TYPe - CEO 7-342

Serial No. - 4888

RECORDEDs

Osoillograph Channel 1-2 for Flight Test

9+-

t I
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.. i. DOUGLAS AIRCRAFT COMPANY, INC.

j DAT' PAGC

Plap"AR, fl Te _ HAui41 MODUL
, tI•g.- T•a tibAs 3fftttln RE.eng1o..

(I

DESCRIP-TIONs

Measures right external fuel tank lateral ac-
celeration at forward end at Tank Sta. 38.0.

8.567 0,1/0o K

Too - Statham AJ43-l0-350

Serial No. - 596A

Natural Frequenoy - 128 ops

Damping Ratio - 0.80

G~AL Ao3UTVr•

Type - 0Zo 7-3412

Serial No. - 4958

Osoillograph Channel 1-3 for Flight Test

+, •

C
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13 %1) DOUGLAS AIRCRAFT COMPANY, INC. P O~& ~ .

CHECKED SY S MODELS__ _ _ _ _

TBTLEI YMS. XMASa 1;36rBUEltt

Page .0

Report 140636

TASUFR CALIBRATION RA,59A

D.R&0s 674280

CAftst??7#V D W Pi*l 7rb PtIAW 7Jr' P00of5J PLAN~E A40089

TRANSOUCFR DFSCRIPTION..STHM AJ43A-1O-350 ACCLeDRISS PROGRAM F004

NOMINAL RANGE*.......... +-10 ANALYST

DIMENSIONS.*os**#***6***6S E N GR. ~2i~4
PERCENT UNAALANCE.......* .00
BRIDGE VOLTS.... ........ 5
CHANNEL NUMBERsooesosess 02
RUN IURR.i....e w
CALIPPATION DATE........07/I9/6O

VOLTAGE CALIBRATION FACTORS SHUNT CALIBRATION FACTORS

RMS SLOPE SS48404 01 6S /MV/v LEG CAL-PIP EOUIVALENT
Gl-CP 08432g 01 GS /50K

1/RMS SLOPF s20659 00 MV/V/ GS G1-TP -.859S0 01
G2-TP 4116185 01

RMS INTFRCFPT -.10541 02 GS G2-CP -o84265 01

LOAD UP-SCALE UP-SCALE DOWN-SCALE DOWN-SCALE AVERAGE
DEVIATION PERCENT DEVIATION PERCENT OEVIATION

DEVIATION DEVIATION

-0000C0 02 -,66479 -02 -.03 #36007 -01 f1g &14680 -01
-.80000 01 .31?18 -01 .16 -030632 -01 -.15 .29331 -03

-s60000 01 .541l55 -01 o27 -.90872 -01 -445 -.18158 -01

-&40000 01 .74959 -0.1 s37 -.S99927 -01 -.50 -.1?484 -01

-,20000 01 .91498 -01 .46 -079122 -01 -640 &61879 -02

.00000 -39 *95?40 -01 s48 -.11164 00 -456 -.81984 -02

.70000 01 .12884 00 s64 -SS12496 00 -.62 *19419 -02

*40000 01 *11557 00 1158 -.93489 -01 -&47 .11016 -01

.60000 01 .11073 00 .55 -691s80 -01 -.S46 .S94262 -02

*80000 01 .526?4 -01 .26 -.68943 -01 -*34 -68f590 -02

.10000 0? .7S133 -02 .04 .71133 -02 s04 .S73113 -02

21 JULY 1960
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C o -S-1 DOUGLAS AIRCRAFT COMPANY, INC.

DATE___________.,6O

PREPzE , 1 . ft'iTiTLE tdg.. feSeds Invamsgtiaan REOT -.. k6

.- 3

Neasures left external fuel tank lateral aeoeleration
at aft end at Tank Sta. 122.3.

CONSTANT I

7.149 a'v/50 K

TRANSDUCER

Type - Statham P-10-350

Serial No. - 1905

Natural Frequenay - 85 pap

Damping Ratio -0.66
GALVAIO•

Type - 7-342

Serial No. - 6173

RCO•RDIDs

Oscillograph Channel 1-4 fer Flight Test
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DOUGLAS AIRCRAFT COMPANY. INC.

pwum g L . RX'. M"OWLT
TITW TAW Z. av. o t'ti I

Measures loft external fuel tank neomal atoeleratimo
forward and at Tank Sta. 38.0.

18.930 ofs/50 K

Type - .tathas AJ43-25-350

Breial No. - 1251

Natural Frequenoy - 208 op.

Dap•ing R•ao - o.66

Serial go. - 5"7

Obollegraph Channel 1-5 for Flight Test

*~a~.avm*, *~~.~a.aa.an.' ~- -U, -
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"DOUGLAS AIRCRAFT COMPANY, INC.
DATE PAGE _

PFAR08V.P=m my. . Harris MoOEL 4..
TITLE 1.s 14a48 Investigation F:1. 03

DESCRIPTION.

Measures right external fuel tank normal ac-
*eleration at forward end at Tank Sta. 38.0.

QOSTAHT

18.356 o'a/50 K

0HARACTERISTIC3 t

TRANIDUCR

Type - Statham AJ,•,3-25-350

Serial No. - 1252

Natural Frequenoy - 210 cps

Damping Ratio - 0.72

0ALVANOMETER

Type - 7-342

Serial No. - 6157

RECORDED:

Osoillograph Channel 1-6 for Flight Test

4k-
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'OATS " DOUGLAS AIRCRAFT COMPANY, INC.S . ... AT, PA09G .-• 020

PMACPAR9D BY I - . Harris MCO 15.
ToTnE TAide InYent4*.ti. RaPT

D5SFAPTION:

Measures left external fuel tank normal aoceleration
at aft end at Tank Sta. 122.3.

18.980 018/50 K

DESCRIPTION:

Type - Statham AJ43-25-350

Serial No. - 1253

Natural Frequency - 210 ops

Dampin8 Ratio - 0.74

GALVANONETE

TYpe - CC 7-342

Serial No. - 7317

Natural Frequency - 225 ops

Damping - 0.574

Osoillograph Channel 1-34 for Flight Test

~.i
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* A ~~~DOUGLAS AIRCRAFT COMPANY. INC. EL04.-
PREPARED BY PAGE:_______-

CHECKED syl ________ MODEL ,A40-9!
TITLE, LANDINgdLOAD11 INV STIGATION REPORT NO-40636

wr

ItW

4c 
c

*00
81O

II
z w

Fl



PREPARED BY _____DOUGLAS AIRCRAFT COMPANY, INC. PG:6-95 --

CHECKED BY; ______ MODEL- A4D-2
TITLE OJADI~LAD$IStVESTMIGAWNk REPORT NO. 40436
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PORN,, as-$ IDOUGLAS AIRCRAFT COMPANY, INC.
OATE ____ __ _ PAGE

PREPARED BY TI. E.- HLPiA MODEL- A4D'
TITLE TA'- TLaad nvestigation t REPORT .-

NOSE EQUIPMENT RAC0 ACCELERATION$

Accelerometers were Installed in the nose of the
airplane on the forward and aft ends of the equip-
ment rack, P/N 5547318. Aooelerometers were also
installed on the airframe structure, Airplane Sta.
29 and 49, below the accelerometers on the equip-
ment rack. The accelerometers were oriented to
measure normal accelerations perpendicular to the
fuselage reference line. Photographs of the
Installation are shown on Pages 7.011 and 7.012.
The accelerations were measured during the flight
test phase only for landings 138 through 156.
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FOR~u... ~DOUGLAS AIRCRAFT COMPANY, INC.

O.. o PA_.g ,. PA4

_ _ _ _ _ _ _ 4VWsMmm-

D184RIPTION 3

Measures aooeleration of equipment raokj, forward end.

80.73 01e/50 K

Type- ASA-200-.380

Serial No. - 3025

Natural Frequenoy - 1065 ops

Damping Ratio - 0.T4

Type -xc 7..-342

Serial No. - 7327

Ooillograph Channel 1-23 for Flight Test

I
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P04" "'"" DOUGLAS AIRCRAFT COMPANY, INC.

Post i A i 7.004PUEPA WBMao"c.,o
Tons 71 CP I I yat fSnRPR

HessJures acceleration of nose eqUipment, ra*k# aft end.

7T.206 ots/5o x

T M - Statham ASA-200-380

Serial No. - 3026

Natural Frequency - 1225

Damping Ratio - 0.94

TMpe CIC 7-.349

Serial No. - 7302

0scillograph Chaanel 1-25 ror Flight Test.
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roam to -6"4 DOUGIAS AIRCRAFT COMPANY. INC.
4 I " l. ATil "W"

S-. , m ., j ne. .. . . .,

Measures aoceleration of struoture at Sta. 29.3T5.

72.11T fe/50 K

•T RANT I W-OMR

Type - Statha* ASA-200-380

Serial No. - 1464

Natural Frequeny - 1110 ops

Daping Ratio - 0.7T

Tye - 0=C 7-342

Serial No. 4903

Oaeilleogrph Chamnel 1-13 for Flight Test

I
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I'I
,DOUGLAS AIRCRAFT COMPANY, INC.

NSS.SuWOU aoeler@ation Of stri•otur at St&- i49.375.

62.165L 01/50 1

T?1AN5!ECXR

Type - Stathas A6-1oo-350

Serial No. - 10019

Natural ?r~quenoy - 366 ape

Damping Ratio - 0.46

Twpe - CEC 7-32

Seri" No. - 7315

oncillogOaph chamelae, 1-24 for Flight Test.
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FLIGHT TlST GZE AL INSTRUMENTATION

Photoscope

A Douglas Aircraft Company-developed photoscope
was used to obtain horizontal and vertical speeds
at airplane touchdown.

The DAC photoscope is a 35 m amra running at a
precise rate of 20 frame/ec. The speed is con-
trolled by a precision power Supply with a power
requirement of 24 * I volt D.C. A circular etched
glass grid graduated in 2 degree increments of
elevation and 1 degree increments of azimuth
is located in close proximity to the film plane
and the grid lines are super-imposed on the photo-
graph of the airplane. The camera must be
leveled prior to use to assure that the grid
lines are perpendicular and parallel to a
horizontal line in space. This grid is fixed
with respect to the mounting base, and the camera
body containing the lens and film rotates in a
horizontal plane. The camera base (with glass
grid) is locked in position after leveling and
alignment. The camera has a 6 1/8 inch f4.5
lens aid a shutter speed of 1/2864 second. The
film capacity is 100 ft. of 35 mm film.

The camera for the subject landings was located
525.5 feet from the centerline of the runway and
100 ft. on the approach side of the intended
touchdown area. The camera was attached to a
concrete platform to assure rigidity. A photo-
graph of the photoacope is shown on Page 6.002.

Camera level checks were performed before and
after each series of landings. These level
checks were made by photographing a target
board placed in turn on several points of
known elevation :oelative to the photoscope
camera,

Certain markings were placed on the airplane to
provide scale checks for check purposes with the
photosoope film. The tires were marked as an aid
in determining the touchdown point in the photo-
scope film. These markings are shown on Page
8.003.
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Touchdown Rate of Descent Indicator (TRODI)

Four TRODI units were used for
instantaneous reading of vertical
speed of the airplane at touchdown.

Two TRODI units were placed on each
side of the runway near the area of in-
tended touchdown. The TRODI mirrors
were mounted on the main landing gear
of the airplane. The TRODI mirrors
installation on the left and right
main gears can be seen in the photo-
graphs on Pages 2.411 and 2.412.

The operation, calibration, set-up
and alignment of the TRODI equipment
were handled by NATC personnel.
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Mitchell Camera

The Mitchell camera was used to measure
horizental and vertical speeds and was
used as a back-up data source for the
DAC photoscope. The Mitchell camera
was operated and the data reduotion from
the film was completed by NATC personnel.



rolm isII DOUGLAS AIRCRAFT COMPANY, INC.

DATE P__________ AGE

PPARED,, Y. IE E. Harris MoD-L

TTLE Ld* Loads Investigation ,-

Speed Over Deck Indicator (SODI)

The SODI was used for instantaneous reading
of horizontal speed at touchdown and was
operated by NATC personnel. The SODI units
were placed near the runway edge to the
left of the intended touchdown point. The
SODI mirrors were installed on the under-
side of the fuselage, left and right, near
the aft end of the nose gear drag strut.

AN/SPN-12 Approach Radar

The AN/SPN-12 radar equipment was used by
the LSO at the landing site to monitor the
airplane approach speed and the horizontal
velocity at touchdown. Set-up, calibration,
and operation of the equipment were handled
by NATC personnel.
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Yaw and 81desllp 2msra

An l6mm movie camera, designation N-9,
was installed on the right side ef the
airplane at Sta. 86.0 to photograph a
view downward. Orid lines were painted
on the runway and the intent was to
photograph the grid lines and deter-
mine yaw angle and drift speed at air-
plane touchdown. The camera operated
during approximately 50% of the landings
and on these landings for which film was
obtained correlation with the oseillo-
graph reoerds was not possible. A photo-
graph of the camera installed on the
airplane ii shown -, Page 8.402.
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Telemerry EQuipzernt

Crystal type accelerometers were inStalled
on the nose electronic equipment rack
adjasent to the aocelerometers disoussed
on Page 7.001 of this report. These ac-
ooleroeeters measured vertical shook loads
applied to the equipment raek. Due to the
high frequency expected, the results were
telemetered to a ground station and oel-
leeted on magnetic tape. A photograph of
the airborne transmitter installed in the
airplane is shown on Page 8.502.

The oaerier frequeney assigned to the
telemetrj system conflicted with a high
priority projsot operating at the Naval
Air Test Center and as a result, usable
data were not obtained.
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Drop Test Reaction Platform Load.

For the drop test phase of the program, the
ground reactions for both main landing gears
and the nose landing gear were measured with
reaction platforms of Doug las Aircraft Company
design. These platforms (E.S. Static Test
Drawing 31296) are of 60,000 lb. capacity.
The platforms utilize strain gage links to
measure the loads. Photographs of the two
main gear reaction platforms are shown on
Pages 9.005 and 9.017. A photograph of
the nose gear reaction platform is shown
on Page 9.028. The procedure followed
for adjusting the drag preload on the plat-
forms to eliminate a back-lash condition
in the links near zero drag loads is de-
tailed on Page 9.023.
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DESCRIPTION:

Right hand gear vertical platform. This trans-
ducer measures vertical deck forces induced by the landing
gear.

CONSTANT:

Lbs - 47650 b/&250K Ohms Resistor Calibration

CHARACTERISTICS:

TRANSDUCER

Type - DAC Design E.S. 5212457

Serial No. - 2

Natural Frequency - Approx. 90 ape (Vertical)

GALVANOMETER

Type - 7-342

Serial No. - 4978

Resistance - 344.7 Ohm

Natural Frequency - 227.8 cps

Damping - 0.619

(iatform Ohm~

Osaillograph Channel 2-8 for Drop Test
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CC^U'3LAS 411i7RCRAFT CGMPM4NY,!\C. !IAGL *0
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DATE 26 %'AY 1961 !'ODE0(L A40
TITLE LA'jlINc. LOACS 1.ivt.ýl GA7bO RrP2:RT N

RE.A.rLIIArIo.l CF ý-YtiAml'c .CIg iTfY2

TCST P1614 ýýANNEL LCAD 1 5 V%

2 Z~( "16P 7 -4 N
2 2 91 P

210 WOO3 15 7- .1011 10000
2~~1 1.-0 23 hO

2 2 2 Cocoi 1126 .i84wk 20000
2 2 7 0 3 1 & r 00
2 2 p c u0 a 4tZ0 ~ Q

2 C. L 0 6 2 if.140000,
2 2 71 4-50 0C 'j .94453 4!,0O0
2 -5 £ 0 0-Cj 31G 1.049533 50000o

I NTERCEPT sLOPE I1LP SLCE '4
AVL,.0ELTA y V APX. + V r.-ý CVITTEV X

-12 .366 477 0-
4 2S 7I4.b 4 3-9.2

39.106 475.7I

36.?72 4 t633.f 4

35.962 46 ,9

2964 19t 73F
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TITLE Mg.* Load& ±flvO5Isiggtofl RLPORrT I....

D&SCRIPTION:

Right hand gear drag platform. This transducer
measures horizontal deck forces induced by the landing
gear,

CONSTANT:

Lbs. - ii.8 5It / 250K Ohms Resistor Calibration

CHAACTRITICS:

TRANSIICER

Type - DAC Design ES. 5212457

SeriLl No. - 2

OALYANDMITER

Type -7-4

Serial No. - 403

Resistance - 354.1 Ohms

Natural Frequency - 227.8 ape

Damping - 0.598

1120

R 0sOo-DEDT

Osoillograph Channel 2-12 for Drop Test
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6 Jan. 1961 OCUGLAS AIRCRAFT COMPANYINt. PAGE 9.-08

EL SEGUNDC-DIVISION Report o0636

CAUMTZOW 09 PlA'WQM NO. 2

DRAG WAD WD AM) AlT

P - 11,75 B/AO0 250 K

TEST RU1 CHANNEL LGAD READING X y

2 1 2 1176
2 1 2 -1425 -153 -. 12793 -1425
2 1 2 -2918 -306 -. 25585 -2918
2 1 2 -4366 -461 -. 3e5.5 -4366
2 1 2 -5906 -618 -. 51672 -5906
2 1 2 -T400 -773 -. 64632 -7400
2 1 2 -8893 -929 -. 17676 -8893
2 1 2 -10564 -1086 -. 90503 -10564
2 1 2 -11834 -12143 -1.03930 -11831
2 1 2 -13374 -14c1 -1.17057 -13374
2 1 2 -14868 -1557 -1.30184 -14868
2 1 2 1393 152 .12709 1393
2 1 2 29?r 304 .25418 2975
2 1 2 4440 462 .3P629 1440
2 1 2 5998 619 .51756 5998
2 1 2 7?62 779 .65134 7462
2 1 2 8974 931 .7re43 89Th( 2 1 2 10508 1088 .90970 10508
2 1 2 12020 1242 1.03846 12020
2 1 2 13579 14)0 1.17893 1357?
2 1 2 15161 1573 1.31522 15161

INTERCEPT SLOPE 1 SLOPE 2 SLOPE 3 SLOPE 4
AVE.0ELTA Y MAX.* MAX.- OPITTED X

31.769 11499.517
36.393 75.259 -162.980 .00000

40.978 11476.698
29.249 60.912 -106.555 -. 90ý03

46.866 11477.417
23.963 54.278 -60.541 .12709

50.396 11480.718
21.4T77 47.487 -45.256 .6513,

14T.055 114850706
19,491 45.481 -43.841 -'100 3930

! .
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s. DOUGLAS AIRCRAFT COMPANY, INC.

OATE 
Phi_______ PaG-1

ftPAnffb By as M016 NAith MoS

Taft Hand main Gear Reaction Platform No, 1I
this twasduer measuors the vertical dock foroes
indaoled by the landing Soar.. Soe photosraph W
20134I3.

CONSTANTs

Drops 1 through 1b

Lbs. - 4T380 5/. for 250 X Ohm Calibrating
Resistor

Drepe 15 through 31
Lbs. a V•8T 5/A for 250 K Ohm Calibrating

Resistor'

OH RACTZADUM8

Type - DAC Design ZS 5212457

Serial No. - 1

Natural Frequency - Approx. 90 aps (Vertloal)

Trpo - 030 7-T.2

Serial so. - 5118

Resistshoo - Glve setes 34.7 Ohms

Natural Frequency - 217.3 ops

Daaping - H - 567.

Oseillegraph Channel 1-8 for Drop Test (Drops 1-31)

4
StA



DOUGLAS AIRCRAFT COMPANY, INC.

SSL

Left Hend Main gear Reaction Platform No * 6.
This tr'ansduaor measure& the vertical desk feoces
Induped by the landing gear. See phtopTaph 38

COWITAWR:

Lbs. 4~8450 15/4 for 250 X Ohs. Calibrating .esistee

TO* - DAC Design -U 59125T

SeZrial No, e- 6

Natural Frequeney - Approx. 90 aPs (Vertical)

Tye- CZQ T-342T.

Serial Ws. - 5118

Resistaenco - Wel "as h 4.T Ohms

naturoal ftequescy - 217.3 CpA

Damping -N*567.

Osueiegwaph Cha=el 1-8 for Drop Tests (Draoe 32 sad Subs)

O&' 4,tTZ8

(altgm +

.+ • - • ~em+•n US 5"-257 .',+
,+ " ,k J~alllo - 6...
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4~ Jjf. 1961 CC UGLAS A I &F C '00A% Y 1L.CPG

CALUMATION O PUT" -.WONO. .1

VK1XTCA LOAD

p a 471s&8o 5/4 @ 250 X

YE' ~T RUN' ',ANE~L t A:I ~ Xv

I~ _3 I ireC .030 .-.

t; c IT C, 6! 2 1)

IS 1 2 .736ý9 M5OOt
0 ? 2.4 .F.42671610

'I 1 1:.2 .?1.7e6
1 .,C! 1 4 I~ I.C'2isl I

N~:1 :cI I~u 2 SL P.F: 77 .Cl
AV..CLTA Y PX A X'. - 'ýiTTE2 X

A. 797 -~4.3

14 '2 4

'' 7 4

4 4 6 'ý 2

4iit



DOUGILAS AIRC*AfT COI'PAP4YVINC. Ae
EL SEGUNO0 DI•VSION.

PA " 044eb BY Ho0. MERIW."THER
OARE24 VAY 1961 iMOOE 00+2
TIL, LA ND DINC LOADS ZNVESTIGATION REP "tiOL8O6 6

RECALIBRATION OF DYNAMIC REACTION PLATFORM 6 " i

L.H, SIDE# VERTICAL LOAD , -

TEST RUN CHAN4EL LOAD REAI)ING x Y

6 2 10 7689
6.; 2 10 4980 829 .10782 it9io
6 2 10 10035 1623 .21106 1003s.
6 2 10 14975 2421 .31487 "9"75
6 2 10 19925 3242 .42164 19925
6 2- 10 24990 40'O5 .52037 24990
6. 2 10 29965 4821 .62700 29965
6 2 I0 343960 .5666 .73690 349690
6 2 10 36600ý 64O70 .03 l •6" .36600
6 '2 10 41850 7272 .94577 44B50
6 2 10 . 49895 8077 1.o0506 49T95

INTERCEPT SLCPE I SLOPL 2 SLOPE 3 SLOPE 4
AVEOELTA Y MAX.+ MAX.- O"ITTED X

'• 216.058 46559.489
611.779 769.982 -2794.091 .00000

-13.827 47544.63197.592 239.066 -i32.262 .84146

-48.649 47553. 579
73,562 197.573 -98.405 .5208?

-65.738 47533.003
8.3o4k 7,4.240 -79.098 .62700

-11.96? 47466.940
37.934 44.869 -77.014 .107a2

S I

IIo
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DOUGLAS AIRCRAFT ..DIPPVNYIN.. PAGE 9,015
CL SLG.UNDO DIVISICN

L - PREPARED BY m.D. MEKIWETH-R
DATE 24 PlAY 1961 MODEL A4O+2
TITLE LANDING LOADS INVESTIGATION REP01 T NO. 0. 636

RLCALISRATION OF DYN, AMIC REACTION PLATFORM 6

L.H. SIDE, VEkTICAL LCAT)

TEST RUN CHANNEL LOAD tEADING x y

6 3 10 7702
6 3 10 5000 928 .10750 5000
6 10 10000 1634 .21215 10000
6 ) o0 15000 2,4140 .31680 15000
6 3 10 20000 3246 .42145 20000
6 3 10 25000 40148 .52558 225000
6 3 10 30000 O4850 .62971 iC000
6 3 10 35000 5650' .73353 35000
6 1 10 0000 64614 .83926 40000
6 3 10 ,,500; 7254 .9 1483 45000
6 3 10 50000 81114 1.05349 50000

INTERCEPT SLOPE 1 SLOP-E 2 SLOPE 3 SLOPE 4
AVE.LUELTA Y $AX.+ MAX.- OMITTED X

-109.880 47756.76C
"56.O40 130.97h -201.513 .00000

-173.005 47919.699
1).860 40.717 -44.122 1.05349

-181.535 1.7948.1430
16.1462 26.861 -26.281 .23926

-201.9514 47979.126
12.693 23.053 -1l.00 .10750

-226.5!4 48013.992
C.552 15.662 -8.913 .21215

(•",1
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,,., DOUI.ARAF7 COMPANY, INC.

~AYUPAgR
S. U. ,e : .... .. .. A_._ .."~tp" MootIII II IJTifm ftgpoNY.

Leot hand drag plat form.

Props 1-14 D ~1138 5/ / 50 K Mm ROXIl. Calf.DrOPO6/ 153 19 xKCm ei* allb.
Drops andSub D 116a 4 A / K Ohms Reals. Oallb.

S- MO Dog. 5 212•5T

Serial no - 6, drops 3R and subsequent

/ -.

Serial No. - 7T27

Resistanas - 354.4 Ohms

Natural Frequenoy - 2i2.0 ops

Damsping - 0. 5"

Oneillogrsph Channl 1-14 for DMp Test

0t
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An.'m 1961 -1ULI ^•RAFT COrMpANvtNC, PASE 9-Oti
Jan. 1961 Et. SEGUNOO DIVISION ,

CALIRATIO OP PLATFOM NO. 1

P - 11aI7o O/ 0 250 K

TSt RUN CHANNBL LOAC REAPING V

1 1 2 1063
1 1 2 -1530 -!43 -. 134cj2 -1530

T 1 2 -298! -776 -. 25964 -2983

1 1 2 -4146i -416 -. 39135 -4461

1 1 2 -.5992 -555 -. 52211 -5992

1 1 2 -7441a -694 -. 6526? -71..

1 1 2 -994? -133 -. 78363 -8949

' 1 2 -105C5 -7?1 -. 91345 -10505

1 2 -119.3 • -1110 -1.04421 -11932

1 1 2 -13,462 -1258 -1.18344 -13462
.1 2 -14915 -1390 -1.30762 -1.4915

1 1. 2 1634 14.3 .13452 Wit

'1 2 3060 283 .26623 3060

, 1 2 4695 129 .40357 4695

1 1 2 6199 566 ,S3216 6199

. 1 2 7756 712 .66980 Tl46

.1 2 9312 939 .80809 9312

1 2 10616 990 .93133 10816

1 1 2 12191 1125 I.C5833 12191

1 1 2 13771 1262 1.18721 13T?3

1 1 2 15278 1414 1.33020 15278

INTERCEPT SLCII SLOPE 2 SLCIME 3 SLOPE 4

AECELTA Y MAX.+ MAX.- OMITTED X

1334028 , 1149.86.
37.184 82i.70? -65.331 .00000,

1e.8.95 114780"23!
33b638 77.823 -68.374 1.18721

41;049 11470.790
30.312 69.97S -70.027 .93133

• '1116.,'959
28o*710 59..325 -53.008 -. 9134.5

25439035 111.72.13
23oI.19 IeT,569 -1T.7.12 -1.1831.1

"I

It



DOUGLAS AIRCRAFT cOMPANYvINC. PAGE 9,0±
EL SEGUNDO DIV!SIO'4

PREPARED BY 140. MERLWCIHER
DATE 4/21161 VCDEL A4D-2
TITLE LANDING LOADS INVCSTIGATION REPORT NO. 4636

L.H. DRAG PLATFORM CALIBRATION

EFFECTIVE CROP 32 AND SUBS

TEST RUN CHANNEL LOAD READING x Y

32 6 16 718
32 6 16 1500 96 .1337C 15CO
32. 6 16 3000 for .26045 3000
32 6 16 O450 283 .39415 4500
32 6 16 6000 378 .52646 6000
32 .6 16 7500 7T3 .65A7? T500
32 6 16 9000 561 o78134 9000
32 6 16 10500 653 .909'74 10500
32 6 16 12000 74d 1,04178 11000
32 6 -16 13500 840 1,16992 13500
32 6 16 15000 933 1.29944 15000
32 6 16 -1500 -93 -. 12953 -1500
32 6 16 -3000 -188 -. 2618' -3000
32 6 16 -4500 -282 -. 39276 -4500
32 6 16 -6000 -375 -. 52228 -6000
32 6 16 -7500 -469 -. 65320 7500
32 6 16 -9000 -562 -. 78273 -9000
32 6 16 -10000 -621 -. 86490 -10000
32 6 16 - 10500 -650 -. 90529 -10500
32 6 16 -12000 -746 -1.03900 -12000
32 6 16 -13500 -t36 -1.16435 -13500
32 6 16 -15000 -931 -).29666 -1SOOO

INTERCEPT SLOPE 1 SLOPE 2 SLOPE 3 SLOPE 4
AVE.CELTA Y MAX.+ MA4°- OMITTED X

-16.388 11535.616
30.687 51.491 -82.981 .00000

-11.894 11540.220
27.026 50.005 -63.597 .65377

-8.21'. 11543.35.
24.233 48.371 -51.335 .52646

/-5. 596 11550.1430

22.969 42.542 -48.743 -1.164 35

-2.717 115314.470
21.908 3T,007 -143.560 -.9052'9



yearn ass., -DOUGLAS -AIRCRAFT COMPANY. INC. PG
TS L , .... . ...

REAOTIOII KIAPMR MW% LOAD CAWABRA?1ON

IWRO M "R AMUTINO ZAG SREWAD
Load

----- •. • l•Framme nd -

'-1 ?at*~or 2nd
5Row 2nd Rolle, Strp

Platfowm

l-Pull out rear end roller strip.
2-Sorew tension bolts to contact with frame end.
3-Pull out link 2 pirn and disconnect link 2 leads from bridge.

Replace with resistors (two.5OK n) of near equal values.
4-Load platform to preload value (7500 lbs.). Record bridge

m.v. reading.
5Amovy load, reinsert link 2 pin (but do not hook up bridge)

and. tighten tension bolts to m.v. level attained in stop .
Secure lock nuts.

6-Remove the two resistors and hook link 2 back into bridge.
7-Replace rear end roller stripe. Adjust platfotw end by spaeing

out as required for poper clearance (no end play).
64onduct regular calibration.

Notes the purpose for proloading the two drag links is to create
more aeourate oscillopaph readings, This is done by
eliminating a back lash condition in the links which oc0urs
when the drag load is near zero value.



Fo,,M,,.,., DOUGLAS AIRCRAFT COMPANY, INC.
"DAT TE PAGE 6

PmgAWED BY I. D, NIeri.ther Mon.
T*TL.E T~E. Y~m It ]Vmmt~if iSt 101 uOar •

Nose gear vertical platform. This transducer
not reoorded after airplane drop toot No. 32.

CONSTAMTs

Lbs. - 24106 D/A / 500 K Ohms Resistor Calib. Drops 1 - 14

Lbs. - 23950 5/A / 500 K Ohms Resistor Calib, Drops 15 - )2

OIARAOWRISICS:

T!?E - DAC Design 3S 5212457

SIR IAL no. - 6

GALVAIIONME?

TYrPZ - T-342

SERIAL NO. - 7302

RwISAn.CE - 34.6 Ohms

NATURAL I= QUINCY - 228.2 ops

DAMPING - o.574

RUCORED:

Osoillograph Channel 1-25 for Drop Test

oe
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DATrE _ PAG6

PftPAEE n9, LH. D. Nerivether moOIA4
T•rLE TMg. traasa Il=lletilation A.Porn'AT 5..

Vj4X Lift For Drop Teste

For the drop test phase of the program,
an upward force was applied to the
structure at the instant the free-
falling airplane aontacted the reaction
platform&. The upward force to be applied
was based on the aircraft weight and load-
factor actual1y enoeuntered during the
flight test phase of the program. The
actual leads applied by the lift devices
were measured by calibrated force links.
Photographs of the right-hand and left-
hand wing lift link transducer instal-
lations are shown on Pages 9.107 and
9.113 respectively.



OAo",,.,., DOUGLAS AIRCRAFT COMPANY, INC.

paM,,m MY H. D, Ker,4vether '0g

TITL,. -Ldga-Lada YnyestiatOn' RoeRT

D35RIPTIONS

Right hand wing lift link. This tzansduoer
measures wing lift applied by the right hand wing lift
pot to A/C stations X - 50.5, Y 233.7, Z = -18.0.

CONSTANT:

Lbs - 5123 B/A

CHARCTEISICS:

TRANSDUCER

Type - MC Design

Serial No. - 44A

GALVANOMM"R

TYpe - 7-338
Serial No. - •65

Resistance - 120.7 Ohms

Natural Frequency - 203.0 cp8

Damping - 0.596

Osoillograph Channel 2-24 for Drop Test
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DOUGLAS AIRCRAFT COMPANY, INC.

DATE ... oA,...,2, 9.104
PUpA.sDo. I., D. Nortwther M.ODE - 4.2

CONDI TION

CAL1ATION OF R.H. LI"? F LINK NO. 44A

CALIBRATE BETWEEN RED AND GREEN LEADS

GAGE LOT NUMBER CHANNEL RESPONSE IN MILLIVOLTS

p= 5110 5/&44A

CHANNEL TITLE

CHANNEL NUMBER

GAGE TYPE

GAGE RESISTANCE 120

BRIDGE TYPE Full

"GAGE FACTOR

BRIDGE VOLTAGE bOy 10,' bO

CALIBRATION RESISTANCE 501 50K 50K

CALIBRATION RESPONSE 6.13 6.16

_ _loadbs. _d _

ZERO ZERO 0 0 -. 01

1000 1.24 l.ts 1.1e

________ 2000 2.40 2.44 2.37 ____________

3000 3.61 ..6_• 3.5

_000 4.80 4.8At4S.77

._____ 5000 5.99 6.03 5.94.

6000 7.17 7.15 7.17

7000 8.40 8.42 8.33

3m800 9.59 9.66 9.57

9000 10.79 io.83 10.73

loo 111.99 11.96 11.98
RETURN REIURN

ZERO ZERO -. 02 _



DOUGLAS AIRCRAFT CMOPANY,IN C. PAOE•E
EL SEOUNDO DIVISION RNPOM

.ALUA,"ION OF R.H. °WI OWAR No. 16
LIFT. N LM•o O. 44A

TEST RUV CHANNEL LOAD REA: ING X Y

144 11 613
44 1 1 1000 122 .19902 1000
44 1 1 2000 24C .39152 200"
414 1 1 3000 360 .5E728 3000
144 1 1 4000 490 .78303 4000
44 1 1 5C00 5,)9 .97716 5000
44 1 1 6000 720 1.17455 6000
44 1 1 7000 8.?1 Z. 136?C5 7000
144 1 1 8000 761 1.56770 L003
414 1 9000 1079 I. 76020 9100
414 1 1 JOCo0 1200 1.7575; 10000

INTERCEPT SLOPE I SLOPE C SLOPE 3 SLCPE 4
AV'•,0 L." ý MAX.+ MAX.- OMITTL.0 x

I- >-6.077 5114.152
6.428 13.969 -12.320 .000,03

-6.090 SH13.?79
5.535 9.5?1 -11.561 1.36705

.758 5109.406
3.638 7.304 -9.406 .1C902

-. C79 5110.590
3.042 6.207 -4.!3E 1.56770

-1.558 5110.991
1.911 5.214 -3.644 .97716

*4|
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"DOUGLAS AIRCRAFT COMPANY, INC.

Tins _4g, Loaids nyliLin" ,,

DESCRIPTION:

Left hand wing .lift link. This transduoer
*easure* wing lift applied by the left band wina lift
pot to A/C stations X - -50.5, Y a 23.7, -18-.o.

CONSTANT:

Lbs - 5044 8/A / 50K Ohms Resistor Calibration

CHARACTERISTICS:

Type - DAC Load Link

Serial No. - 41A

"GWANOWUR

Type - 7-38

Serial No. - 435T

Remisstanoe - 120A Ohm

Natural Viequency - R14.7 ops

Damping - 0D663

Osoillograph Channel 2-23 for Drop Test
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• ....,, DOUGLAS AIRCRAFT COMPANY, INC.
DATE 28 DNo. 196o PAG 9
P-9PAnKO BY H. thriwother MOoCL A•4D
TiTLEAa .-Lo9Nads Tooi RtPORT V0636

COND I T ION

CALIBRATION OF L.H. LIFT POT LINK NO. 41A

CALIBRATE BETWEEN RED AND GREEN LEADS

GAGE LOT NUMBER CHANNEL RESPONSE IN MILLIVOLTS

P - 4980 5/A__

CHANNEL TITLE

CHANNEL NUMBER

GAGE TYPE

GAGE RESISTANCE 120

BRIDGE TYPE Full

GAGE FACTOR

BRIDGE VOLTAGE lOv

CALIBRATION RESISTANCE 50K 50K

CALIBRATION RESPONSE 6.17 6.17

lbs. Inc. deo. inc. do*.
__A_ _ load 1&oad_ load

ZERO ZERO 0 0 0 0

1000 1.31 1.18 1.28 1.23

2000 2.53 2•.42 2.53 2.44

_ _ 3000 3.77 3.65 3.77 3.69

_ooo 4,.98 4.9o 4.99 4.93

5000 6.20 6.14 6.24 6.17

600o 7.44 7.39 7.48 7.40

7000 8.68 8.61 8.73 8.67
) 8000 9.92 9.87 10.02 9.93

9000 11.17 11.07 11.22 11.12

10000 12.37 12.37 12.•42 12.142

RETURN RETURN
ZERO ZERO ___



IdI
A

MIS*. 1960

OCUGLAS AIRCRAFT CCMPANY,INC. PA3E
EL SEGUNDO DIVIOXON PO3) II636.

CALIM30A•TON OF Lo.e AIM OG No. 10

MIMT POT LIN NO. 1 .1A

TEST RUN CHANNEL LCAD READINS \ X Y

41 1 1 617
41 1 I 1000 122 .17V73 1000
41 1 1 20C0 243 .40194 2000
41 1 1 3003 372 .60292 3000
41 1 1 4co0 490 .80227 4000
41 1 1 5000 619 1.03C24 5000
I1 1 1 6000 743 1.2C421 6000

4I 1 1 7303 867 1.4C519 1000
41 1 1 8a00 993 1.6C900 E000
41 1 1 9000 1115 1.80713 9000
41 1 1 IOCOo 1239 2.'CSI0 10000

INTERCEPT SLCPE 1 SLOPE 2 SLOPE 3 SLCPE 4
AVE.CELTA v VAX.+ VAX.�. OM:TIE0 X

7.550 49?4.08i
5.241 F.920 -2.832 .30000

6.501 1496.443
1.032 9.502 -6.P65 1.60940

.624 4')80.506
2.254 3.671 -3.457 .19773

-. 750 4981.211
1.977 3.393 --2.50" .F0227

-1.?98 14?e1.00
1.535 2.-85 -I.77? 1.00324
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PN[aRE PAIL- .Y0

DroD Test Release Tine

A micro-switoh was installed on the drop
test quick-release hoot in order to record
the instant of release. The details of
this installation are shown on Page 9.02
and a photograph is ineluded on Page 9.203.

Time Bass

The time base used for all time measurements
on the oseillograph records for the drop
tests was furnished by a Howlett Packard
205AG Oscillator with 1000 oycles per second
recorded simultaneously on all the oscille-
graphs.

For the flig•t test phase, a crystal control-
led frequency generator unit set for 50 ape
was utilized with a similar setup.

strain Gage Voltage Mo.nter

The voltage applied to the test instrumenta-
tion transducers was monitored during the
tests and recorded as indicated on Page
9.205.

V.!



DOUGLAS AIRCRAFT COMPANY. INC.

PWpAngo X&I D. Kerlgether C0K
TITLER d'- Loads 1nvllt±gatWon REPORT

=3UORZPTION:

This transducer inuiutee the time at which
the aircraft was relesued by ths quiek release hook*

CHARAQTUISCS't

GAL VANIKTSR

Type - 7-323

Serial No. - 8235

Resistance - 1 K.Ohms

-Power I I Ohms

switch -mwl~h !,Ohms

Quick Release Hook

L,ý*-1Tonveu to Aircraft

Oscillograph Channel 2.1 for Drop Test

lJ~ 11 '



pg"-$'I 'DOUGLAS AIRCRAFT COMPANY, INC.

DATE PAGE

P•RPAMUO If -ie h MMYE

ToTiz Lt TA SUVtI&O RgPORT

DESCRIPTIONt

Timing Clook. This transducer records time
en the osoi1legraph recerd.

1000 Pips/SeCond

CHARACTBI5TIOSs

Type - Hewlett Packard 205. AG Oscillator

GALIASOIIK&

Type - 7-326

Serial No. - 5225 (Osoillegraph 1)

"Serial No. - 7078 (Ooillograph 2)

600 Ohm

__________ bs Ohms Ohms

050 Of .2 0s

Osoillograph Channels 1-18 Lad 2-20 for Drop Test

3 '.• ..



P,. ES .. DOUGLAS AIRCRAFT COMPANY, INC.

AT| -PAGE

Ducx e ,rmow:n

Strain gage voltage monitor.

QON•ANT:

Nn.e - measures relative voltage.

CHARACTZI3TI@S:

GALVANOWSM

TYpe - T32

serial o., - 8548 (4eellograph Ne. 1.)

Serial No. - 8072 (0osillograph No. 2)

&train _ Ohms
Gage
Power
supply T

Osoillograph Cbanels 1-22 and 2-22 for Drop Test

_________________



room 2S.. . DOUGLAS AIRCRAFT COMPANY, INC.
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PRPARK, BV H. D-. 11-iHg1tbmr_ Mot _&
TITLE S- 1,024 XavittigAtiRn REpo.,T 0636

TRODI

A TRODI unit, on loan from NATC, was utilized
during the drop test program to define the
vertical velocity of the airplane just prior
to oontact with the reaction platforms. The
mirror unite which were installed on the land-
ing Sear during the flight test phase were also
utilized for the drop test phase. A stand was
fabricated te position the TRODI unit properly
to record the vertical velocity Just above the
reaction platform. The TRODI equipment was
oalibrated by the use of a free-fall jig
fabricated for the purpose.

41r



" OATS" " DOUGLAS AIRCRAFT COMPANY, INC.S. ... .TE, P A C E - 10 .0 0 1
TomLS * Leads In esti REPORT

08CIUALGR-fl SCHIULB3

The o$cillograph schedule$ used during the
flight test phase and during the drop test
phase of the program are included on Pages
10.002 through 10.021. These schedules list
the escillograph channels used for reoording
the test parametors together with the pertinent
Information coneernaing the transducers, the
control panels, and the galvanometers.

I
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