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LANDING LOADS INVESTIGATION INSTRUMENTATION

INTRODUCTION

Contract NCa(s) 59-G220c was establishad to
neasure losds and contact conditions during
landings of an A4D-2 airplane. Under the
terms oOf the contracti, instrumentation was
installed in the airplanse and landings were
performed at the Naval Alr Teast Center,
'atuxent River, Maryland under spacitic
contact conditions. Upon completion of
these landings, the instrumentation was re-
movad from the airplane and shipped to the
Douzlas Aircraft Company facllity at Ei

Segundo, California for a series of laboratory
érop tests with an AdD-2 static test alrplane,
This report discussez the instrumentation in-
atalled in both the fligzht and drop test alr-
planes and also the supporting instrumentation

used during the flight and drop tosts,
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DISCUSSICN

An experimental flight and airplane 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
a3 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 Naval Air Test Center, Patuxent River,
Maryland., The work was done under tne supervision of
Douglas Alrcraft Company engineering personnel with the as-
sistance of NATC personnel. Tha Model A4D-2 airplane, BulNo
142089, remained under the custody of NATC during the
instrumentation period snd the flight test phase, Actual
installation of instrumentation in the airplane commenced
July 1, 1960, when the &irpiane was made available for the
Landing Loads Investigation, The airplane had been utilized
by NATC for Carrier Suitabllity testing and contained
partial instrumentation. Following completion of the flight
test phase of the program at NATC, the Lending Loads in-
strumentation was remeved from the airplane during the

month of November, 1960. The iastrumentation was then
shipped to the Douglas Aircraft Company, E1 Segundoc plant
for use in the drop test phase of the program,

A left instrumented main landing gear, No. 10, whieh had
been used by the NASA in thelr forward velocity drop Jig,
wag installed on the Model Ai4D-2 airplane, BuNo 142089,
together with a right instrumented main landing gear, No.
16. 1In addition, accelerometers were installed at the
airplane center cf gravity, the nose, the nose gear, the
wing tips and on external wing stores Lo messure response
characteristics of the airplane structure te 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. Calibe-
rations of the instrumented landing gear were conducted
prior to the flight tests, after the flight tests and
prior to the drop tests, and agaln 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 tie agsoclated equipment, This
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DISCUSSION (oeontinued)

store was carried on the airplane centerline pylen for all
the landing tests and, subsequently, was used with its
squipment during the drop test program. Photezraphs of
the airplane with the instrumentation store installed on
the centerline pylon and with the external fuel tanks in-
stalled on the wing pylons are included on Fages 1,201 and
1.202.

The airplane parameters were recorded on twe 35 channel re-
cording oscillographs. The oscillographs were CEC type
5=-119P~3 and were installed in the instrumentation store.
Photographs of the instrumentation astore with the equipment
installed are ahown on Pages 1.203 through 1.205, Ad-
ditional equipment installed in the instrumentation store
inoluded four strain gage balance panels, one thermocouple
control pansel, pewer supply, time standard, and specisal
calibration boxes.

The stralin gage balance panels were of Douglas design,
drawing No. X-5501720, and contain a balance cirecuit,
sensitivity circuit and an automatio calibration circuit.
All parameters recorded on the oscillograph were controlled
through these balance panels except strut positiens, strut
velocity, wheel porition, strain gage voltagze menitor,

time standard, and thermoceuples. The thermocouple control
panel was bullt by Douglas and contains an automatic calib=-
ration circuit and a sensitivity cirouit, All thermo-
couples recordinzg temperatures were controlled through

this panel.,

Strain gage voltage was obtained from batteries, Six volt
batteries were connested 11 seriles and parallel to provide
either 12 or 18 velts 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 veltage. The voltags input to the balance panel
was ponitored 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
wes generated on both oscillographs and was used as a time
base and for oscillograph cerrelation, For the drop test
phase, a Hewlett Paskard 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 calibrea-
tion 1s discussed on Page 2,415,
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DISCUSSION (continued)

The galvanonsters used for the measurement of the loads and
accelerations were selected for a flat frequency response

of 135 cps 5 per cent, Galvanometers with a flat fresquency
response of 60 *5 per cent were used for the lower frequency
parameters, ~ll galvanometers were checked prior to use and
only those with a damping ratio of 0.64 0.1 of oritical
were acceptable., The galvanometer response characteristies
vwere measured before the drop test program and again after
the drop test pregram was completed. These results are
tabulated on Pages 1.206 threugh 1.213 and are presented
again with the discussions of the individual parameters in
the following portions of this report.

Accelerometers were dynamically ochecked for natural frequency
and damping ratio prior to their initial use. Acceptable
limits for damping ratio were 0.70 T 0.1 of oriticel. The
accelerometers were dynamically checked following the flight
test phase and the results ars showm on Page 1,214, 8tatic
calibrations were performed on the accelerometers prior amd
subsequent to the flight test phass. Results of the pre-

and post-calibration are sl30 presented on Page 1,214 and

an average value was used to compute accelerations, N

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
ovorgll recorded parameter accuracies are shown on Fage
1.216,

7
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GALVANOMETER RESPONSE CHARACTERISTICS

AMP 1 = Calibration Pip Helght from
Calibration at Balance Panel

AMP 2 = Calibration Pip Height from
Calibration at Transducer

RES = Transduoer Resis:ance at
Galvanometer

® = Natural Frequency of Galvano-
meter

AMP 3 = Desired Amplitude Ratio®* at
Galvanometer Natural Frequency

. AMP U4 = Measured Amplitude Ratio® at
L Galvanometer Natural Frequency

¥Based on a low frequency amplitude of 2000
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A4D-2 LANDING LOADS INVESTIGATION DROP TEST COMPLETED
GALVANOMETER RESPONSE CHARACTERISTIOS
| osco - rmE - AMP1 AMP2

" LH Alr Chamber Pressure 533 5.8

o
T
6 LH Strut Position
7 LH Strut Veloclty
8 LH Vertical Platform 6 7.62 7.57
9 LH Metering Chamber Pressure T.33 7.26
10 LH Axle Vertical S. G. 1 13.20 13%.05

11 LH Lower Mass. Vertical Accelerometer 10.55 10.43

12 LH Drag Brace 23,97 23.73
13 LH Gear Lower Mass Longitudinal Acc. 10.07 9.94%
14 LH Axle Drag S. G. D3 5.64 5.56
16 LH Drag Platform 6 7.40 T.33
20 LH Gear Side Bending Moment 10.22 10.10
21 LH Gear Lower Mass. Lateral Accel. 10.73 10.58

23 Nose Q(ear Strut Posiltion
24 Nose Gear Upper Maas. Vertical Accel. 10.93 10.78

19 LH Oear Rebound Chamber Pressure T.42 7.42
27 C.G. Normal Accelerometer 1G 11.53  11.44
28 FRL Pitch Attitude

29 CG Longitudinal Accel. 11,54 11.4%
30 A/C Roll Attitude

31 C.G. Normal Accelerometer 10G 11.50 11.m
33 LH Gear Upper Mass Vertical Accel, 14.00 13,92

I I T I e L T S S O o O T L o Tl

34 LH Upper Mass Longitudinal Accel. 12,21 12.10
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GALVANOMETER RESPONSE CHARACTERISTICS

AMP 1

AMP 2

AMP 3

AMP 4

*Based on a low frequency amplitude of 2000

Calibration Pip Height from
Calibration at Balaqoe Panel

Calibration Pip Helght from
Calibration at Transducer

Transducer Reslstance at
Galvqnometer

- Natural Frequency of (Galveno-

meter

Desired Amplitude Ratio®* at
Galvanemeter Natural Frequency

Measured Amplitude Ratio®* at
Galvanometer Natural Frequency
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AUD-2 LANDING LOADS INVESTIGATION DROP TEST COMPLETED
GALVANOMETER RESPONSE CHARACTERISTICS
0SCa CH TITLE AMP 1 AMP 2
| 2 4 RH Alr Chamber Pressure 532 525

2 6 RH Strut Positien

2 T RH Strut Velocity
2 8  RH Vertical Platform 2 7.58 T.49
2 9 RH Metering Chamber Pressure T.30 T.22
R 10 RH Axle Vertical SG 4 12,48 12,34
2 11 RH Gear Lewer Mass Vert. Acc. 11.07 10.94
2 12 RH Drag Platform T.2> 7.16
) 2 13 RH Axle Drag 8G 5 8.94 8.81
2 14 RH Gear Lower Mass Long., Accel., 10,88 10.78
2 15 RH Drag Brace 10,97 10.87

2 16 LH Drag Brace ‘
2 23  LH Lift Pot Link 7.82 T.T2
2 2k Ri LAft Pot Link 7.83 TT5
2 26 RH Wing Tip Accelerometer : 9,38 G430
2 27 LH Wing Tip Accelerome’cer. 9,45 9.40
2 29  RH Gear Upper Mass Vert, Accel. 13.29 13.18
2 31 RH (ear Upper Mass Long. Accel. 10.G# 10.8%4
2 33 RH Axle Side SG 3 8.9% 8.81
. 2 35 RH Gear Lower Mass Lateral Acc. 10.37 10.25
2
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FREQUENCY RESPONSE CHARACTERISTICS OF RECORDED PARAMETERS

FLAT RESPONSE-CPS

DARAMETER. 2%
R.H, Gear Vertical Load 115
R.H. Gear Drag Load 58
R.H, Gear 8ide Bending HMoment 90
L.H, Gear Vertical Load 65
L.H. Gear Drayg Load 50
L.H. Gear 8ide Bending Moment 65
L.H, Gear Lower Mass Vertical Acceleration 60
L.H. Gear Lower Mass Drag Acceleration 135
L.H, dear Lowsr Mass Lateral Acceleration 155
R.H. Gear Lower Mass Vertical Acceleration il0
R.H., Gear Lower Mass Drag Acceleration 45
R.H., Gear Lower Mass Lateral Acceleration 40
R.H. Gear Upper Mass Vertical Accelaration 50
R.H, Gear Upper Mass Longitudimal Acoeleration 105
L.H. Gear Upper Mass Vertical Acceleration 50

L.H. Gear Upper Mass Longitudinal Acceleration 60
R.H, Gear Strut Position 65
L.H. Gear Strut Position 5
R.H., Gear Strut Velecity 5
L.H, Gear Strut Veloelity 50
R.H, Gear Metering Chamber Pressure 70
L.H, Gear Metering Chamber Pressure 60
'L.H. QGear Strut Rebound Chamber Pressure 585
R.H. Gear Strut Air Pressure 15
L.H. Gear Strut Air Pressure 15
R.H. Gear Drag Brace Load 60
L.H. Gear Drag Brace lLoad (s}
Nose Gear Strut Position 0
Nese Gear Upper Mass Vertisal Acceleration 120
C.G. Normal Acceleration (Low Range) 25
C.3. Normal Acceleration (High Range) 40
C.d. Longitudinal Acceleration 20
Alroraft Pitch Attitude . 30
Alrcraft Roll Attitude 20
R.H, Wing T™p Vertical Acceleration 65
L.H, Wing Tip Vertical Acceleration 50
R.H., Wing Lift Link Load 55
L.H. Wing Lift Link Load 125

128
135
180

195
100

190
180
150
175
130

75

60
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ESTINATED OVERALL RECORDED PARAMBTER ACCURACY

PARAMETER

s 8 o O * s @ s 8 & & o * & & o ¢ o
*® o & ® o 5 o o e & ¢ ¢ o © & S o s @

- al- el dafal- Fal-dol Jalal B--E- 35 RalolafaNal B~
LR R iR o cke e ol o e Re fe ol e Reofe R i o R B ol B R

Q-
Py
.« O

CIG.
C.G.

ACCURACY & %

Gear Vertiocal Lead

Qear Drag Load

Gecr Vertical Load

Gear Drag Load

Gear Lower Mass Vertical Acceleration
Gear Lower Mass Drag Acceleration

Gear Lower Mass Lateral Acceleration

Oear Lower Mass Vertical Acgeleratien
Gear Lower Mass Drag Accelsration

Gear Lower Mass Lateral Acceleration

esar Upper Mass Vertical Acceleration
Gear Upper Mass Longitudinal Acoceleration
Gear Upper Mass Vertical Acceleration
Gear Upper Mass Longitudinal Acoeleration
Gear Strut Position

Jear Strut Position

Gear Strut Velocity

Gear Strut Velocity

Je&ar Metering Chamber Pressure

Jear Metering Chamber Pressure

Gear Sheck S8trut Rebeund Chamber Pressure
Oear Strut Air Pressure

Gear Strut Air Pressure

Gear Dreg Brece Load

Gecr Drag Brace Load

Gear Strut Position

Gear Upper Mass Vertigal Acoeleration
Normal Acceleration (Low Range)

Normal Acceleration (High Range)
Longitudinal Acceleration

Aircraft Piteh Attitude
Adlrceraft Rell Attitude

R.H,
L.H,
R.H.
R.H.
L.H.
L.H.
Nose
R‘B.
L.H,

Wing Tip Vertiocal Acceleration

Wing Tip Vertical Acceleration

Gear Reaction Platform Vertical Load
(ear Reaction Platform Drag Lead
Cear Reaction Platform Vertiecal Load
Gear Reaction Platform Drag load
Gear Reaction Platform Vertical Load
Wing Lift Link Load

Wing Lift Link Load

Timing Clock
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N e — J4E, Loads Investigation revont _4OG3H
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]
MAIN LANDING CGEAR
Landing Gear Loads
The maln landing gears, left and right, were
instrumented with strain gages t0 measure
vertical, drag, and side loads perpendicular
and parallel to the strut centerline at the
axle, Pages 2,002 through 2,018 disecuss the
individual main gear load paramsters and Pages
2.019 through 2,032 disouss the calibration
of the strain gages,
v v
e
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DESCRIPTION:
Right hand main gear vertical strain gage channel,
This transducer measures vertinal 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
A Type - 7-342
Serial No. - 4981
Resistance - 348.4 Ohms
Natural Prequency - 216.0 ops
Damping - 0.679 !
RECORDED :
Osaillograph Channel 2-10 for Drop Test
2-16 for Flight Test
hr
K
<4
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v Dave Pace _._Z .O%
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RIGHT HAND GEAR NO. 16, VERTICAL CHANNEL 4

i
l
l
|
!
!
!
l
!
|

. d— — ——— — — a—— —— —_—— —— o—

e

|
|
i
l

-—.1..—.—..-4 —— ——

R = Reo (+ savreay)

B = Buack (- sarvERY)

G = Green (oniD )

BL= BLve (omio 2

Rc' CaLi1oRaTION RESiSTANCE

O ® 100 K Ohms
Rc

S G G

Bavance Pance

oR
CARRIER AMPLIF I ER

Sy
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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 Straln Gages
GALVANOMETER
Type - T-342
Serial No. - #952
Resistance - 348.4 Ohms
Natural Prequency - 224.8 cpe
Damping - 0,574
RECCRDED :

Oscillograph Channel 2-13 for Drop Test
2«15 for Flight Test




T

4 e ——

l_ jNS

Page 2.006

Report 40636

RO SRR

e

o
S S

i
I

PR S

S

*.,

L.
i

P

BRI T

N !

' ¢ i

. ! '

) |

1 { )

t - Ur —

3
B
S
b , { j .
o ‘ w "
R e B R
! )
i | ' . ! .
{0 ! W : S
U SR | . UL P
T | M N ;~ H : .
! " ! : ! N - .
i ! ' | .
Lo ‘

B

i
i
L ITATT

9

H

9_.._,r__._.-. J g,

-

———

i

)

AN

[ JE T,

Tkt
19-16S¢€

,)J._w.t: 4 iy

S HAUYOOUT NS

-



DOUGLAS AIRCRAFT COMPANY, INC.

Dave Pace _%i‘.%QEZ
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RIGHT HAND MAIN GEAR NO. 16 DRAG CHANNEL 5.

1
- '
—— — e m— —— A — — — ——

——— e+ - — — -

R = Reo (+ savreay)

8 « Buack (- sarveay)

G = Green (ariD |

BL= Biue (omi0 2

Rc' CaviBRATION RESISTANCE

w (Ei') (i) 100 K Ohms

D S O

Barance Paneci
oR
CARRIER AMPLIFICR
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DESCRIPTION:
Repaired right hand gear side Channel 3A.
CONSTANT :

e o i st %

See section on Gear Calibration,
5/A = 1.003 8/A

CHARACTERISTICS:

TRANSDUCER ‘
Type - ABF-1) Strain Gages
GALVANOMETER
Type - T-3542
Serial No. - 4946

«} Resistance - 348.6 Ohms
Natural Frequency - 237.0 aps
Damping - 0.628

RECORDEDs

QOseillograph Channel 2-33 for Drop Test
2-15 for Flight Teat
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- DOUGLAS AIRCRAFT COMPANY, INC.

b . 2.0\0
A H. D Meriwether 5 g

Tine __L.QSJ.IQQQ_S Investigation Reeonr

RIGHT HAND GEBAR NO. 16 SIDE CHANNEL 3

— . —— ——— ———— — — —— ——
i
— e — — ——— a——— — — —

g

e e —f—— g e e

R = Reo (+ savreay)

8 = Buack (- earreny)

G = Green (amiD

BL= Bive (amip 2

Rc' Cat1BRATION RCS18TANCE

Y ® (ng (‘ig 5 .- 1. Ohms
R

|

Batance Pance
OR
CARRIER AMPLIF IER
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DESCRIPTION:
Left hand main gear 10 vertical strain gage bridge 1.
CONSTANT:
See calibration of main gears section
B/8 = 99T B8/A
CHARACTERISTICS:
TRANSDUCER
Type ~ ABF-13 strain gage
GALVANOMETER
Type - T-342
! Serial No. - 4942
Resistance - 352.0 Ohms

Natural Frequency - 229.5 ops
Damping - 0.595
RECORDED 3

Oscillograph Channel 1-10 fo: Drop Test
1-15 for Flight Test
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LEFT HAND MAIN GEAR VERTICAL STRAIN GAGE
CHANNEL 1

——— . St ——— r— et ——— ——— — T

R = Reo (+ eavreayr)

B « Buack {- satreny)

G = Grzen (om0

BL= Biue (omiD 2

Rc' CALIBRATION REZS18TANCE

S % % %

Batance Pance
on
CARRIER AMPLIFIER
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DESCRIPTION:

Left hand main gear 10 drag strain gage bridge 3.
This transducer measures drag loads felt at the base
of the piston.
COMSTANT s
See section on main gear calibration,
6/0' = 1,010 8/A
CHARACTERISTICS:
TRANSDUCER
Type - ABF-13 Strain QGages
GALVANOMETER
Type - T-342
Serial No. - 7379
Resistance - 350.% Ohms

Natural Frequenocy - 226.5 cps
Damping - 0.573

RECORDED¢

Oscillograph Channel 1-14 for Drop Test
1-18 for Flight Test
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DOUGLAS AIRCRAFT COMPANY, INC.
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|

N

LH MAIN GEAR DRAG STRAIN GAGE
CHANNEL 3

——— S — — — —— ——— —— —

e ] Bl i s Pl B

» R = Reo (+ savreay)
B « Buack (- saTvCRY)
G = Grren (om0 )
BL« BLue (amip 2
R‘- CaLiBratiONn REsisTANCE

) R Re= Y00 K OWMsS
Re :

| A

Batance PamtL
oR
CARRIER AMPLIFIER
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; e A8, Loads Investigation REPORT

DESCRIPTION:
5. This tranaducer yas Incended to seasure bending
moments induced by side loads.
CONSTANT :
8ee section on calibration.
CHARACTERISTICS
TRANSDUCER
Type - ABF 13 astrain gages
GALVANOMETER
Type - T-342
Serial No. - 4662 for Drop Test
Resistance - 352.0 Ohms

st

Natural Prequency - 229.6 cps
Damping - 0.600
Serial No, - 5085 for Flight Test

ECORDED:

Oscillograph Channel 1-20 for Drop Test
1-12 for Flight Test
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MAIN LANDING GEAR CALIBRATION:

Although both gears were calibrated staticelly, the set of
equations used to determine loads was obtained from a dynamio
calibretion,

The static calibrations were initially conducted without the
lower nass3 accalerometer mounts, Subsequent to the test pro=-
gram conducted at NATC, Patuxent River, and the laboratery
drop tests, it was determined that the presence of the ac-
celerometer mounts materially affected the stress distribution
in the area of the ntrain geages 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 [lrom this
series, Conparison of the reaction platform load with the
strut load e¢btained using these equations 1g shown on Pages
2,023, 2.024 and 2.025. Landing gear loads for 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 deaired aquation form be set as
V (A +Bs)x +(C+Ds)y
where V = vertical load
8 = strut position
X avertical gage reading
¥y s drag gage reading

A, B, C, D = equation coefficients
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VERTICAL LOADS: (Cont'd)

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

ds= (A+Bas)x+ (C +Ds)y - A"

Vy here represents the platform load minus the
accelepation-induced load measured by the lower mass
vertical accelerometer. The value og "d" was deter-
wined every .002 second from the recdrds.

When the summatien of d2 is set to a minimum
then the values of the coefficlents that produce this
condition produce the best fit,

a2 = ((A + Bs)x + (C + Da)y - Vy)?

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

p{(A + Bs)x + (C + Ds)y - V)2 _ o
pA

atc.
After differentiating and re-arranging:

AZx® + BEx%s + CIxy + DExsy - IVyx

A2x% + Bz%s2 + CIxsy + Dixs2y = IVyxs

AZxy + BIxsy + CIy2 + DEZsy2 - IV

AZxsy + Bszay + CZsy? + DZueya = ZVysy

The selution of these feur equatiens und four unknowns
produced the values of the coefficients used. The for-
mation and wanipulatien of these equations was handled
by an IBM 7090 computer. In those cases where unreal-
istic (but mathematically cerrect) values for the less
lmportant coefficients were obtained, a modification
to the basic program was made to have the off-diagonal
elements in the matrix solution converge about a diag-
onal constant which was obtalned either during the
landing gear astatic calibration or during the investi-
gation of the effect of the location of the accelero-
meter mount,

v
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VERTICAL LOADS: (eont'd)
The values obtained by this process are:
Flight Tests
Left hand gear 10
V = (42,500 +c0e)x +(100+95s)y
Right hand gear 16
V = (55495 ~ 425,48)x +(450+1103.98)y
Airplane Drop Tests

Left hand gear 10
V=(43574.6 - 142,.18)x + (-223.8+66.78)y
Right hand gear 16 '
V = (56995 + 337,22 )x +(1200-1018)y
The reason two sets of equationg are necessary is that the

accelerometer mount location had besn altersd between the
two series of tests,

DRAG LOADS:

The drag load coefficients were obtained from drop tests
that were conducted with no wheel spiln up and with the
strut psrpendicular to the deck. A chesk of drag co-
efficients during the acceleromster mount investigation
showed a negligible change in value of the drag equation
soeffigclients regardless of mount position, hence only the
vertical coefficients were determined. The coafficients
were then set to produse a minimum residuzl about zere.

The values obtained by this process are:
Flight Tests

Left hand gear 10
D = (=670 + 1108)x + (4575 = 58)y
Right hand gear 16
D = (~2869,9 + 32.68)x +(8455.8 + 30,88)y

oA e
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DRAG LOAD8: (ocont'd)

SIDE LOADS:

Airplane Drop Tests

left hand gear 10

D = (983.3 - 99.18)x + (4575.0 - 5,08)y
Right hand gear 16

D = (4800 - 145,38)x + (8455.8 + 30.88)y

IJeft 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 lesds, and the attempts
at calibration were discontinued.

Rizht Hand Main Qear 15

Instrumented mein gear No. 16 was used by NATC for
catapult tests prior to the Landing Loads Progrem.
During the catapult teats, both primary and secondary
8ide load measuring channels becams inoperative. Upon
completion of the catapult teste and prior to the land-
ing loads program, unsuccessful attempts were made to
salvage these channéls, As a last resort, a new strain
gaze wes substituted into the primary side load channel
to replace the damaged gage and this channel waz re-
corded during the flight teat phase., After cempletion
of the flight test phase, the landing gear was returned
to the Contractor's El1 Segundo Facility where a calibra-
tion of this channel was performed. The calibration
preved unsatisfactory dus to the large amount of inter~
action with vertical load.
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Lower Mass Accelerstions .

Acoeleromaters were installed at the lower end of
the main landing zear to measure gear lower mass
vertical (normal), drag (longitudinal), and side
(1aterel) accelerations, A photegraph of the
typrical installation of the mount for the vertical
and drag accelerations is shown on Page 2.118.
Photographs of the installation for lateral ac-
¢celaration of the laft hand gaar appear on Pages
2.113 and 2.11% and for lateral acceleration on
the right hand gear appear on Page 2,126,
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DRESCRIPTION:

Left hand gear lower wmass vertical accelerometer.
This transducer measures inertial loads felt at the
shoek strut axle.
CONSTANT :
G's = 51,239 8/A / 50 K Ohms Resistor Calib,
CHARACTERISTICS :
TRANSDUCER
Type - Statham A6-100-350
S8erial No. - 3726
Natural Prequency - 320 cps (no mount effect)
Damping - 0.66
GALVANOMETER
Type - 7-342
Serial No. - 4910
Resistance - 342.4 Ohms

Natural Prequency - 226.7 cps

. Damping - 0.612
RECORDED:

Oselllegreph Channel }-1} for Drop, Tept .

soription Face

Rty
= § cal-Leg
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DESCRIPTION:

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

CONSTANT: '
@ = 52.351 8/6 / 50 K Ohms Res. Callb.
CHARACTERISTICS:
TRANSDUCER
Type - S8tatham A6-100-350
Serial No. - 3748

Natural Prequency - 265 cps (No mount effect
i measurements)

Damping - 0.77
GALVANOMBTER

Type - T7-342

Serial No. - 4971

Resistance -« 332.9 Ohms

Natural Frequency - 224.0 cps
Damping - 0.573

R-— R—~_+ Battery
Y— Y‘E:—-—Cal-l.os

Black-Black -Battery
Inscription Pace

* &

/]
[ 14
g
»
e ]
(=9

RECORDED s
Oscillograph Channel 1-13 for Dr Test
oerap 1-17 for Flg%ht Test
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1ON SERIAL 37486
TAG 33086
DeRsOe 641070

CALIBRATION ARAETER FL/GHr TESr PHRSE PLANE A4D089
TRANSDUCER DESCRIPTION . ¢ STHM A6=100~35C ACCFLo DR 0,77 PROGRAM EO004

NOMINAL RANGEessossvevosrse +-100
DlMENSlONS.'...l..QIQOOOGS
PERCENT UNRALANCEseoeoee « 00
BRIDGE VOLTSescccccccence 5
CHANNEL NUMBERescococose 03
RUN NUMBER,ssesecssccocs 1
CALIBRATION DATEsaaeesasl2/28/6F

VOLTAGE CALIBRATION FACTORS

AHALYST

-

QOHn= 265 ENGRe /¥ p

RMS SLOPE +32075 02 G5 IMV/V

1/RMS SLOPF +31177 =01 MV/V/ GS

RMS INTERCFPT -,10376 03 GS

UP=-SCALF UP-SCALE
DEVIATION PERCENT
DEVIATION

022721 00 o111
026972 00 13
«10434 00 05
~461040 -M -¢03
022593 « 00
+23187 12
e29517 15
033768 617
+33861 W17
¢21481 ; o 11
-e158456 -+08

sp. Causs

DOWN-S
DEVIA

022721
~-s 14606
-+37381
~oh 1682
-3 205863
-¢32943
-e14140
-498890
-056379
~¢20097
-e 15846

53,241

\;’l.é'(
Ra* 8931 0

SHUNT CALIBRATION FACTORS

LEG CAL=PIP EQUIVALENT
Gl-CP +52638 02 GS / 50K
G1-TP -¢53802 02

?S-TP 451844 02
3 -CP ‘.53 4 o

CALE DOWN-SCALE AVERAGF
TION PERCENT DEVIATION
DEVIATION

00 o1l «22721 00
00 -407 261830 =01
00 -:19 -s13473 00
30 ~e24 ~-e26893 00
00 ~s10 ~410169 00
00 ~elb -e48781 -01
00 -e07 +7688% -01
-01 -e05 +11940 00
-01 ~-e03 sl4112 00
00 -e10 +69208 02
00 ~208 -e15846 00
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DESCRIPTION:

Left hand gear lower mass lateral accelero-
meter. This transducer measures accelerations
at aircraft stations X = -38.0, Y = 265.7, 2 =
-Gl.

CONSTANT:

G's = 45,561 8/0 / 50 K Ohws Resis. Calib.
(up scale mass outboard)

CHARACTERISITICS:

IRANSDUCER DROP TEST I:‘LIGHT TEST
Type - Statham A6-150-350 A6-50-380
Serial No. - 3736 3576
Natural Frequency - 289.0 247.0
Damping - O.T44 0.72

GALVANOMETER
Type - T-342

Serial No. -~ f171
Resistance - 332.6 Ohms
Natural Frequency - 227.1 ceps
Damping - 0,606

RECORDED

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

tte: Red
-Batter Black Calibrate at
B1 Terminal

plice
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CALIGRPRITON RKTER [LLIGHT TEST PHAE PLANE  A4D0B9
TRANSDUCFER DESCRIPTION, ¢ STHM AS6-50-350 ACCL. DRO,72 PROGRAM EO004

NOMINAL RAMCGE qeeeassncss +-50 ANALYST ;
DIMENSIONS ye60s0vacsaseent ENGRoA-w31545r -~
AR
DN

PERCFNT UMRALANCF ossssne « 00 2,
BRINDGF VOLTS e eo0s0eessnes 5 ' "&
CHANNEL NUMAFReesoocssos 03

RUN NUMBER....O..D.Q.I.. 1

CALIBRATION DATFaaseeseel2/23/60

VOLTAGE  CALIRRATINN FACTORS SHUNT  CALIRRATIOM FACTORS

RMS SLOPF W 194€1 02 GS FMY IV LFG CAL=PIP FAIVALENTY
G1-CP +32213 02 GS / SOK
1/RMS SLOPF oH0861 =01 MV/V/ GS G1~TP -433076 07
Go2=1p 233273 02
PME INTERCEPT =45%51040 072 €5 G2-(CP -e32712 02

UP-SCALE UP-SCALE DOWN-SCALF DOWN=~SCALE AVERAGE
DEVIATION PFRCENT DEVIATION PERCENT DEVIATION
PEVIATION DEVIATION

~-e50000 02 ,L17359 00 17 «17359 00 17 ¢17259
-¢e40000 02 ,2C827? 00 21 ¢38862 ~013 « 00 210430
-2300C0 02 ,12853 00 13 -+19260 00 -e19 -032833
-420000 02 ,14237 00 14 -¢27328 00 -e27 -0 65458
~410000 02 -,41224 -M -e064 -¢35297 ~035 -219709
+00000 -29 ,86922 -0) .09 ~e32874 -e33 ~¢12091
210000 02 ,12154 00 12 ~¢30450 -¢30 ~+91480
20000 02 ,14%78 00 15 -e176%6 - ~el8 -+15291 ~01
30000 02 ,r62%3 00 26 -s 10174 -el4 «60897 -01
+40000 02 ,183k% 00 o 18 -s77398? -e02 79933 -01
«50000 02  ,208CR D 21 «2080R 21 220808 00

DECs 1960




nAUSL
[FRVASNS § &

A5 ALRLRAFT COMPANY,INC. paze 202
EL SEGUNDC DIVISION \
. PREPARSD 3Y H.D. MERIWGTACR
« ) CATE 10 APR 61 MADLL  ALD-2
TETLS  LANDING LCADS iNVL3TIGAY (0N REPCRT NO. 40636
STATIC CALIBRAYICHN OF Lu® ASS LAT ACC
GSET AFToA TROP T4

TESTY RUN  CHANNEL «CAD REAT 146 X Y
16 1 2 0L
1¢ ) IR ! 26 w227 !
¢ i 21 3 5e 05785 2
14 1 21 o 119 13163 ! 4
16 1 l K 153 LA2cM ”
16 i 21 V2 220 el 390 Te
16 1 <) 15 -ty 21002 1%
16 1 21 1o 323 35309 1,
1¢ L 21 o) 178 N1907 21
16 1 2 24 A JHTTRY RN
1% 1 2 27 L34 £53218 27
16 1 o * 2% 536 562y 3G
1¢ 1 21 35 L2 J438LT 35
16 1 21 L0 712 79600 49
16 1 2l 45 8% A RS 55
Y 1 21 52 GFT .r.3’7 5%
14 i P | 35 9132 LY 3%
16 1 21 6o | PO 1.1 CHy 63
L 1 21 &5 1182 1.22805 65
145 i a1 79 1257 1.39357 T
') 1% 1 21 75 125} T NPTTI 75
16 I 21 o lhu? 1.6C643 dd
16 1 2 B~ 154y 1.70722 8]
16 t A 2C 1628 1.51392¢ 90
16 ¥ 21 5 171y 1,20C22 75
16 1 21 194 1£.1¢ 2.01330 100
lNT‘RrE?T sLopg SLOP. 7 SLGpr 3 2W0PE U4
3.4£L75 Y VQY.Q NAA.* QNXTI?:
1:9 43,208 '
« 327 . 773 ~e 7LD 00500
o« 1UL 49,000
<217 €13 ~a 717 «P8237
¢t 45,501
« 283 e 50D -+ 694 «0159¢
+0u3 C.10)
0258 .5CU 'oﬁ‘& 2001359
OOE“ SC f).ol
« 2324 LUubd o617 « 13173



PORM LB2%-S- 1A
(3 s2)

PREP ARED BY:
CHECKED BY:

DATE

TITLE:

DOUGLAS AIRCRAFT COMPANY, INC.

PAGE: _2.-."3____
MODEL: ..Aﬁ.&:.z__
REPORT NO. _49_6}.5_



FORM LB2%5-S- 1A

t3- 82}

L7

PREPARED BY:

CHECKED BY:

DATE

TITLE:

£ v‘
e o D S ;‘

DAT|

DOUGLAS AIRCRAFT COMPANY, INC.

PAGE: _z..uﬁ__
MODEL: _Aﬂ_D_Z_‘
rerort No._ 20636



1 ov/cm

D e el L P e e L e e BT SR A MRS

DOUGLAS AIRCRAFT COMPANY, INC, et

2.9

D

rarona By . D, Werinether oo AED-Z

wns JAZ, Loads Investigation RePORY }___}___06"0 -
DESCRIPTION :

Right hand gear lower mass vertical accelerometer.
This transducer measures 1lnertial loads felt at the
) shock strut axle,
CONSTANT ¢
G's = 53,628 6/A/50K Ohma Resistor Calibration
CHARACTERISTICS:
TRANSDUCER

Type - Statham A6-100-350

Serial No., - 3762
Natural Frequency - Acc.,, 288 cps / Mount, 5000 cps
Damping - 0.86
GALVANOMETER
Type - 7-3%2
Serial No. - 4022

Resistance - 342.9 Ohms

Natural Frequency - 210.5 cps
78

¥, 12

Damping - 0.5

Inscription Face
. —.—R-— sBatter

9-01

-
—

-

.001 sec/cm

,,»/’:::. S W-02
— " Black
;///,4/’ -Battery

RECORDED}

Oacillograph Channel 2-11 for Drop Test :
2-28 for Flight Test
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TRANSDUCER CALIBRATION .;ER:M. szgziu_ 3

) : ) DORQOO 64107'f'
CAUIZRATION RMTER FLIEHT TEST PHASE PLANE A4DR09

TRANSDUCER DESCRIPTION¢STHM A6=-100-350 ACCEL. DR 0,86 PROGRAM EQOs

NOMINAL . RANGE seoavnseesse +-100 ANALYST ‘
2‘!“5‘0N5.00000‘9000c0055 . . ENGR, __
RCENT UNRALANCEcoseweos «00 ; .

BRIDGE VOLTSsesss0s0esne 5

CHANNEL NUMBERscsossocss 03 Rge 843\ .

RUN NUMBERsssecscsccvesns 1 K

CALIBRATION OATEeveeeesel2/28/60

VOLTAGE 'CALIBRATION FACTORS SHUNT CALIBRATION FACTORS

RMS SLOPE ¢31340 02 GS ~ /MV/V LEG CAL~PIP EQUIVALENT
: G1~-CP «93145 02 GS / 80K
. 1/RM$ SLOPE +31908 ~01 MV/V/ GS G1=TP  =¢54119 02

62-1p
RMS INTERCEPT -,10337 03 GS "‘Ev'z-él‘ -.5365?'6|-3 %Lz

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

-910000 +52%61 =01 +03 . +28047 00 014 ¢ 16652
480000 «%4838 00 17 ~¢2110% 00 -sll 268666 -
-460000 ‘32621 00 " 408 ~-014314 00 =07 ~eBLBTH
-940000 +33%915% 00 17 - ~oha819 OO0 022 ~-654521
-3 20000 228202 00 13 ~e46316 00 -e23 -+ 10057
+ 00000 -e22911 =01 -e01 -o43670 00 -422 ~e2295%1
020000 #1077 00 08 -e32736 00 -s16 -¢10980
+ 40000 . «21709 00 o1} ~¢19730 00 -e10 -+ 98982
+60000 +208%00 00 o146 -210867 00 -405 288161
+80000 + 22858 00 011 066948 ~03 +00 011463
»10000 11001 00 + 06 +11001 00 o086 ¢11001
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DESCRIPPTON:

Right hand main gear lower mass drag accelerometer,
This transducer measures inertial loads felt at the shook
strut axle. .
CONSTANT:
G's = 67.203 6/A / 50K Ohms Resistor Calibration
CHARACTERISTICS:

TRANSDUCER

Type - Statham A6-100-350
Serial No. - 3593
Natural Frequency - 340.0 ops
Damping - 0.50

QGALVANOMETER
Type - T-342
Serial No, - 3706

Resistance - 345.9 Ohms
Natural Prequency - 217.8 cps
Damping - 0.611 '

e e

L4 \-¥ '
.001 sac/om Black-Blue i
‘ Up R-Black -BnToryg
. soription Fac ]
RECO s

Oscillograph Channel 2-14 for Drop Tes
2-29 for Flight Test

o




P

o e

2.\120

*€°d°0 NI FSNOJSHH

AONZENOIMA

0F

e AR SR

| +
_
!

— b

P

et

Ll

i

RO

g

L A
I 6N 1ivae

19°16GE

[

wmw 9 13si4N3 w.vﬁ
LINHLIEYDOT IWIS N1 N

‘T

2°t




FONM LB2S & 1A

32 vaeraneo sy, LK. Harrds  UOUGLAS AIRCRAFT COMPANY, INC. ... 2 \2|
CHECKED BY: :T':' oot __AUD=R
nree _JAR, 1oads Invegtigatien nerort no._¥O636

Page 2.1
Report 40636

TRANSDUCER CALIBRATION SER[AL 3393
TAG 32417

, DeReOe 641070
CALIBRRATIN RETER FKFL/GHY TESTr LPYRSE PLANE A4DOB9

TRANSDUCER DESCRIPTIONG«STHM A6-100-350 ACCEL, DR 0,450 PROGRAM £004
NOMINAL RANGEsssecssesee +-100 ANALYST
DIVENSIONSQOQaUOOOnoo.ooﬁs wnzak FNGR, //: o Ay
PERCENT UNRALANCFeecooass 00 ol
BRIDGE VOLTSeesesccssssns S EG' 3463

CHANNEL NUMBERssecsesace 03

RUN NUMBER,ssa0¢0000c000 1

CALIBRATION DATFesooeessl2/28/60

VOLTAGE CALIBRATION FACTORS . CALIBRATION FACTORS

RMS SLOPE ~+38908 02 65 /MV/V CAL-PIP EQUIVALENT
-467508 02 G5 / 50K
1/RMS SLOPE ~42%701 ~01 MV/V/ GS «6650%5 02
~¢67027 02
RMS INTERCEPT ,104386 03 GS 068698 02

LOAD UP-SCALE UP-SCALF DOWN=SCALE DOWN-=-SCALE AVERAGE
DEVIATION PERCENT © DEVIATION PERCENT DEVIATION
DEVIATION DEVIATION

~¢10000 03 ,12540 00 006 ~¢83470 ~01 404 220967 ~01
-+B0000 02 ,44956 00 022 -e15617 0O -¢08 14669 00
-+60000 02 L,41863 0O «21 -+39%98 00 ~e20 ¢1132% ~01
-440000 02 ,38681 00 +18 ~e67756 OO0 -e34 ~+15537 00
~920000 02 ,33%588 ON 017 ~e62494 00 =031 ~o14453 00
¢ 00000 -39 ,49294 00 *25 -e57232 00 -e29 ~¢39690 -01
¢20000 02 ,50822 0N ¢30 -¢51970 00 -a26 +44260 =01
+60000 02 (51463 00 026 ~e46708 00 -e23 423774 =01
e60000 02 ,48370 00 *26 ~+28913 00 ~elb 97281 -0}
+80000 02 ,28%7 00 elo -¢29918 00 -el5 -s67549 =02
«10000 03 ,40894 =07 + 00 040894 =02 «00 040894 -02

30 DECe 1960
SP, CApL/B 66.Loo
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DOUGLAS AIRCRAFT COMPANY, INC.

~H. D, Meriwethepr oL e
rme 142 bization _ meraer 80535

DESCRIPTION:

Right hand main gear lower mass lateral accelero-
meter. Thia transducer measures accelerations at aircraft
stations X = 38.0, Y = 265.7, and Z = -91.4,

CONSTANT:
G's = 39.700 6/A / 50K Ohms Resistor Calibration
(up scale, mass Ilnboard)
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 - T-342

Serial No. - 5021

Reslistance - 3%8.6 Ohms
Natural Frequency - 222,06 cps

mv/em

-
-

.00l sec/cm

s b o ST




g '?':::,"" DOUGLAS AIRCRAFT COMPANY, INC. )
Tv &b uvee, Dars Past . 3
: e T oon % |
‘ Ting Resonr ‘ f

RIGHT HAND LOWER MASS LATERAL ACCELERATION

-Battory Red Alagk
( ) Green Red .
D White Yellow | Calibrate

Blue

Splice Teruinal
Ends

Acce. label on tep, wire leads aft

RECORDED:
Oscillograph Channel 2-35 for Drop Test
2-27 for Flight Test ;
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JRANSOUCER SALIBRATION

CRL/IBR ATION RBFTEBR Flrahy TESI PHARSE
TRANSOUCER DESCRIPTION.,STHM A6-50-350 ACCL. DRO.46

NOMINAL RANGEssescessase +=50
D!MENS'ONS.‘.......'....Gs
PERCENT UNBALANCEaesovee «00
BRIDGE VOLTSseoesvnvcoes 5
CHANNEL NUMBFRevecsccesoe 03
RUN NUMBERsssssscsoscves 1
CALIBRATION DATEcesseseel12/23/60

VOLTAGE CALIARATION FACTORS

RMS SLOPE -¢23026 02 GS /MV /Y
1/RMS SLoPF ~s43430 =01 MV/V/ GS
RMS INTERCEPT ,52311 02 6S

UP-SCALE UP~-SCALE
. DEVIATION PERCENT

) DEVIATION
'050000 02 04872% -ol «08
-e40000 02 ,10475 00 10
-¢30000 02 ,12984¢ 00 ol4
~¢20000 02 ,11213 OO0 W11
~210000 02 ,63483 -0] 206
200000 -39 s12998 00 13
+10000 «18600 00 19
020000 e13738 00 sl6
¢ 30000 219338 00 19
+40000 e14473% 0O o 14
50000 054217 -01 05

SP CAuE 37,24/

wys 294

Page No, 2.125
Report 40636

SERIAL 35795
TAG 33082

DeRy0Os 641067
PLANE A4DO89

PROGRAM EO0O&
ANALYST
ENGRI — AL

SHUNT CALIBRATION FACTORS

LEG
Gl-CP
61-Tp

G2-CP

DOWN=~SCALE
DEVIATION

014387 00
-e10460 00
-s15324 00
~e19142 00
-922960 00
-e¢2B872 00
~e13849 00
-e17667 00
-213111 00
~s64413 -0}

054217 -01

CAL=PIP EQUIVALENY
-+38520 02 GS / 50K
03933 02

1

»39169 02

DOWN=SCALE AVERAGE
PERCENT DEVIATION
DEVIATION

e16
-¢10
-915
-a19
-e23
-e29
~el4
~e18
-013
=406

+05

¢10630 00
e77724 -04
-e67008% =02
~439647 ~0}
-083060 -0}
-¢79371 =01
023798 =01
~0196%% =01
031137 -01
040060 ~01
¢54217 -01

DECs 1960

e o il
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Preraneo By _Ha Meriwether MABEL -
—Lag. Loads Investigation

TiTLE REPORT

Uppar Mass Accelerations

Accelerometers were installed on the upper
portion of the landing gear barrel to measure
vertical and drag accelerations. A photo-
graph of the installation of the accelerometers
on the right hand gear is ghown on Page 2.206,
The installation of the accelerometers on the
left hand gear is shown on Page 2,215,

AN




DOUGLAS AIRCRAFT COMPANY, INC.

ha

2.207
o — G
P:::AIID Sy H D. Meriwethex‘ :I:::ll. ‘”)—E -
L5635
rme _Ldg. Loads Investlgation Rerony . FOB35
DESCRIPTION:
Right hand malin gear upper mass vertical acceler-
ometer., This transducer measures acceleratlons at
aircraft station X = 40, Y = 263.4, and Z = -43.8,
CONSTANT:

G's = 19.433 8/A / 50K Ohms Reslstor Callbratlon
(up scale, mass down)

CHARACTERISTICS:

TRANSDUCER
Type - Statham ABA-50-380
Serial No. - 3024
Natural Frequency - 720 c¢ps, Mount 987.9 cps
Damplng ~ 1.00, Mount 0,009
GALVANOMETER
Type - T7-342
Serial No. - 7243
Reslistance - 395.% Ohung
Natural Frequency - 219.2 cps

Damping - 0.512

[

N R ¥ :

o menwhﬂhhvwmu \.../.: Novee o d
Smmasna o AGY NIAYG 'i" A NPT WA ’ K

- ,_lM!"_ "H "\ "\\_' mn-g\ KRt i
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001 see/em




romMas-3-1 DOUGLAS AIRCRAFT COMPANY, INC.

S W Dare PAGK 20 3
Preranio 8y __He Meriwether MooEL =
rme - LA2, Loads Investizafion reronr 20036

o

RIGHT HAND UPPER MASS VERTICAL ACCELEROMETER

-

-Battery Red
+Battery OGreen

White ! calibrate
Black
Terminal
End

Accel, label faces aft

RECORDED :

Oscillograph Channel 2«29 for Drop Test
1-32 for Flight Teat
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ok ermeosy. Lo Ko Harris_ DOUGLAS ARCRAFT COMPANY.INC. .. 2,205
CHECKED BY: - mooeL:_AlD=2
nree: 1Ag. loads Invu%_i;ation _ reporTNo. 40636

bPage ...
Report 40636

TiAHSDUCER  CALIBRATION SERIAL 3024
TAG 1-398]
DeR4De 641067

CRLIBRATION RFTER FLIEMT FESr PHRSE PLANE A4DO89

TRANSDUCFR DESCRIPTION«+STHM ASA-~50-380 ACCLWDR 1,00 PROGRAM FOO04
NOMINAL RANGEssse0cocossne +-50 ANALYST .
DIMENSTONS saaesossassssshrS wh=720 ENGRe 4 o 1y
PERCENT UNRALANCF s oetene «00 solf
RRIDCF VOLYS4eoe00ccs0nn 5 i
CHANNEL NUMBERseessssose 03

RUN NUMBER,eees00scc0ess 1

CALIBRATION DATE seeseeeel2/23/60

VOLTAGE CALIBRATJON FACTORS SHUNT CALIBRATION FACTORS

RMS SLOPE ~¢97950 01 GS /MV/IV LEG CAL=PIP FQUIVALENT
G1-CP ~+19377 02 GS / 50K
1/RMS SLOPF ~¢10209 00 MV/V/ GS Gl-Tp +19587 02

G2-Tp____ zulﬁﬁ]%a,gg"
RMS INTERCEPT 452067 02 GS 2~CP e 194 02

UP-SCALF UP-SCALE DOWN~SCALF  DOWN-SCALE AVFRAGE
DEVIATION  PERCENT DEVIATION PERCFNT DEVIATION
, DEVIATION DEVIATION
450000 — 48237 -01 ~40% -e482317 =01 ~e05 448237 =01
~¢40000 «?21076 00 021 -420821 00 -e21 . 012755 ~02
-¢30000 > 431264 00 e31 -427391 00 -2 +19966 -01
~420000 029931 00 +30 ~432914 4?3 -e14915 -~01
~610000 245357 00 045 -+37290 -e37 +1983% -01
» 00000 245071 00 45 ~042913 o473 010791 -01
#10000 +34311 00 o34 ~428535 -a29 «28881 -01
420000 $36170 00 016 ~434057 —-e3b +10311 ~01
+30000 24312 00 24 ~¢28059 ~e28 -e18732 -01
+40000 +83151 =01 +0R ~¢23107 ~—e23 -+ 79962 -01
+50000 +90767 ~01 009 090767 -01 209 ¢90767 -01

DECs 1960
SPeciaL  CALIB -19.272
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DOUGLAS AIRCRAFT COMPANY, INC.

Dave h Paae : 20

Prasanso oy _H. D, Meriwether MooxL =

rne 1d4g. loads Investigation ‘ Rerony __ $0D30_
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:

G's = 12,095 6/4 / 50K Ohms Resistor Calibration
(up scale, mass aft)

CHARACTERISTICS:

TRANSDUCER
Type - Statham ABA-30-350
Serial No. - 33901

Natural Frequency - 420 cps
No mount effects

Damping - 1.05 measurable,
GALVANOMETER
Type - T-342

Serial No. - 7317

Resistance - 349,6 Ohms
Natural Frequency - 225.1 cps
Damping ~ 0.574

.001 sec/cm




roRM xs s 1 DOUGLAS AIRCRAFT COMPANY, INC.

"'{T 7“1"' Date PaGE 2 . 20_8_
Presanso 8y _H. Meriwether = Moon._:@:%
nre LGg. Loads Investigation reronr 40030

RIGHT HAND UPPER MASS LONGITUDINAL ACCELEROMETER

A\
AN e—-—=hattery Red

Q\\\\\\‘ +battery (reen

\ Aflhiha_IZZCalibrate

\\ Black

S
—_— ]

T

Accel, label faces down

RECORDED®

Oscillograph Channel 2-31 for Drop Test
1«34 for Flight Test
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DATE

TiITLE

DOUGLAS AIRCRAFT COMPANY, INC.

Praranso oy . Meriwether
—Ldg. Loads Investigatio

n Reroar

DESCRIPTION:

Left hand main gear upper mass vertical
accelerometer, Aircraft station X = -40.0,
Y = 263.4, Z = -43.8, gear extended.

CONSTANT:

G's = 18.532 8/A / 50 K Ohms Resis. Calib,
up scale, wmass down

CHARACTERISTICS:

TRANSDUCER
Type - Statham ASA-50-380
Serial No, - 3022
Natural Frequency - 680 cps,, mount 833.9 ops
Damping - 0.90, mount 00,0075
GALVANOMETER
Type - 7-342
Serial Noé - 7320 (Drop Tests and Flight Test Landings

138 throuszh 209)3 7275 (Landings 1 through 137)
Resistance - 403.2 Ohms

Natural Frequency - 225.6 cps
Damping - 0,520

1 ov/cm

.001 sec/cm




"(’::':;"" DOUGLAS AIRCRAFT COMPANY, INC.
£ Livke DATS Paas

2.212
K,

PREPARKD BY _:_&.WA!!Q!_P___ ' Moou-ﬁ
rme - 1AEL loads Investigation resonT

LEFT HAND UPPER MASS VERTICAL ACCELEROMETER

+Battery Green
Base Down Glves White ZCalibrate
Down Scale Black
RECORDED ¢

Oscillograph Channel 1-33 for Drop Test
1-31 for Flight Test

XS
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TRANSDUCER CAL IBRATION

CALIBRRTION RATER RICMT TEBST PHRSE
" TRANSDUCER DESCRIPTTON.. .[HM ASA=50-380 ACCLs DR0.90

NOMINAL RANGEsseoscscescs 1+ 0
DIMENSIONS"..(.-.-.-....n'\f" arn’bao
PERCENT UNBALANCE eeeease «00

. BRIDGE VOLTSeeeeccssncer - 5
CHANNEL NUMBERsssosevses 03
RUN NUMBER...‘...'........ l

CALIBRATION DATEseceedeal2/22/60

VOLTAGE CALIBRATION FACTORS

RMS SLOPE ~e91982
1/RMS SLOPE  -,10872
RMS INTERCFPI «5190%
LOAD UP-SCALE
DEVEIATION
2450000 02 -,5%2771 -01
~¢40000 02 ,71262 -0
-430000 02 ,93979 -0)
-420000 02 ,13746 00
+210000 02 ,1809a 0O
«09000 -39 13098 00
«10000 02 L13%294 00
.420000 02 ,10374 00
¢30000 02 ,L,95313 -0
-o40000 02 86883 -01
+50000 02 ,68071 -01

- -

SHUNT
01 GS /IMV/V LEG
G1-CP
00 MV/V/ GS Gl-Tp
. 'G _T
02 GS G2+CP
UP-SCALE DOWN-SCALE
PERCENT DEVIATION
DEVIATION

-¢06 -e34513 -01
W07 -e22178 -01

09 ~e92901 -01

sla -490948 -01

18 ~¢13052 00

013 -e 76660 -01

»13 ~.1B891 00

010 ~¢15581 00

»10 -e12271 00

»Q9 -+13114 0O

207 «6B071 -01

‘SP CALB T

- 185%2

CALIBRATION FACTORE - -

CAL-PIP EQUIVALENT

Pa’ V b-iﬁli
Report 4063p
L3777

SERIAL
TAG

PROGRAM. EOD4

ANALY ST
ENGR,

_/“'

.

222542
DeRe0¢ 541068 ]
PLANE . A4DOBY _

- -

3022

wer o d

A e

-418563 02 GS.. 7/ 50K
18480 02
18802 02
DOWN-SCALE AVERAGE
PERCENT DEVIATION
DEVIATION
=013 -e44895 =01
~e0? 24542 =01
-s09 ¢53930 ~03
-+09 023256 -01
-el2 ¢25209 -0}  {
~-e08 027162 -0}
-d19 -+27988 =01
-0 l6 ~-¢26035 «01
-el2 -+¢13700 -01
. =el3 -¢22130 ~0Y | ..
«07 +68Q71 -0) .
30 DECs 1960 ,
AR o
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DOUGLAS AIRCRAFT COMPANY, INC. 2.216

OAvs Paca AGD-

H, Meriwether Moot
re 142, Logds Investigation rerony 10636
DESCRIPTION
Left hand main gear upper mass longitudinal

accelerometer. Alcraft stations X = -40.0, ¥ =

263.6, Z = -43,0,
CONSTANT:

G's = 11.84 8/A / 50 K Ohms Resis. Calib.

Up scale, mass aft

CHARACTERISTICS:

TRANSDUCER
Type - Statham ABA-30-350
Serial No. - 3899

Natural Frequency - 530 cps no measureable mount

affect
Damping - 1,50
GALVANOMETER
Type - T-342

Serial No, - T456
Resistance ~ 370.5 Ohms

Natural Frequency - 217.0 cps

Damping - 0,578

.001 sec/cm




-

FORM 38.9 .1
Sy
" 8 L1YRe

?4

DOUGLAS AIRCRAFT COMPANY, INC.

DAt Pacs 2 . 2 \
Preranzp By J mrImther MobaL
TiTee I& ads ves avion . REPORY _

LEFT HAND UPPER MASS LONQITUDINAL ACCELEROMETER

Base down gives up scale deflection

!

== N
N

\\\\\\> alibrnb*

Black

Acoel. label faces dowmn

RERCORDED s

Oscillograph Channel 1-34 for Drop Test
1-33 for Plight Test
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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 produced
blips on the oseillograph trace,
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'?:::;,-nq DOUGLAS AIRCRAFT COMPANY, INC.

DaATE
PREPA

2.302
Pa
e nves on_

MopEL
REPORY

DESCRIPTION :

Right hand wheel position pickup. This trensducer
measures wheel angular position with respect to the gear
axle §.

CONSTANT

36 PIPS/Rev.
CHARACTERISTICS :

TRANSDUCER

Type - Electro 3010A

GALVANO DROP TESTS . FLIGHT TESTS
Type - T-326 7-323
y Serial No. - 50D 9298

Magnetioc

Pickup > 60

400 Ohms

at 1 KC Ohms Q)
RECORDEDt

Oscillograph Channel 2«17 for Drop Test
2«19 for Flight Test
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CHECKED BY: wooer,_A4D-8
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DOUGLAS AIRCRAFT COMPANY, INC.
Dats ‘ Paace 0304
Prara M » D, Meriwether . MooxL
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TiTLe

DESCRIPTION:

left hand wheel position pickup. 7This trensducer
measures wheel angular position with respect to the gear

axle @,
CONSTANT :
36 PIPS/Rev.
CHARACTERISTICS: ‘

TRANS DUCER

Type - Blectro 3010A

GALVANOMETER
DROP TESTS FLIGHT TEST3

Type - 7-326 T7-323
Serigsl No. - 539DD. 8548

20 20
Ohms Ohms

400 Ohms Ohms
at 1 XC
e

Oscil: Oscl.2
oJ Olc})

Magnetic
Pickup

RECORDED ¢

Ossillograph Channel 2-18 for Drop Test
2-32 for Flight Test
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roRM 23-3.1 DOUGLAS AIRCRAFT COMPANY, INC.

R oure ] rres 51 300
Preranso oy Ho Do Meriwether ModaL -
. v LAg Loads Investigation REPORT
'd
\.J
DESCRIPTION:
Left hand wheel position pickup. This trans.
ducer measures whee)l angular positien with respect
to the gear axle centerline. See DAC drawing 22542
for mounting detalls,
CONSTANT :
36 Pips/Rev,
CHARACTERISTICS:
TRANSDUCER
Type - Electro 3010A
GALVANOME TER
DROP TESTS. FLIGHT TESTS
¢} Type - 7-326 7-323
Serial No., - 7055 14153
I ,
20 2 2
Ohms Ohma Ohmsa
g 5
‘ Osc), 1 OscL2 o-o{)
CORDED &
Al Oscillograph Channel 1-15 for Drop Test
! 1-35 for Flight Test
SO ¥
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Strut Positions

The main landing gear strut positions were
measured with a2 slide wire position trans-
mitter of Douglas Aireraft Company design,
shown on Pages 2,406 through 2.410., Photo-
graphs of installations on the airplane are
shown on Pages 2,311 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,




"(":':;,"" DOUGLAS AIRCRAFT COMPANY, INC.
©oe Davx PacE 2 04
Preranso 8y Ha Do Meriwether MoorL

we Ldg. Loads Investigation Reront
.
DESCRIPTION:
Right hand main gear strut position. This transducer

measures relative displacement of the piston and cylinder,

CONSTANT: |
Inches = 16.0 8/A / Pot Setting (fixed)

CHARACTERISTICS:

TRANSDUCER - DAC Design E8 2621

Type - Slide Wire
GALVANCMETER
Type - T-324
Serial No. - 6056
Reslstance - 79.55 Ohms
Natural Frequency - 299.0 cps
Damping - 0.538
RECORDED
Oscillograph Channel 2-6 for Drop Test
2-17 for Flight Tesat
:
4
~
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DRSCRIPTION:

This transducer mesaurss the poaitien of she
Sef% band strut. . ,
- WO L e L ey
. WAQ«-).,:’“ ,(;, B L, . T , "4, z AR
CONSTANT:

Stroke = 16,0 8/A
CHARACTERISTIOS:
TRANSDUCER
Type - DAC Drawings 2617, 2618, 2619, 2620 and 2621

GALVANOMETER

Type - CEC T7-324
Serial No., - 6234

Resistance - Qalvo aees 80.15 ohms
Natural Frequency - 297.0 cps
Damping - H = 0.485

RECORDED

Oscillograph Channel 1-6 for Drop Test
2-30 for Flight Test
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o DATE Page __S \5.
Prgeaneo By - Meriwather, Harpls mooe. _A4D=
40

TiTLE RErPORT ¥

Strut Velecity

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 circult and control box
were used for the trausducers., A schematic and
photograph of the e¢ircuit and control box appear
on Peges 2,421 and 2.422 respectively. A typiecal
osclllograph record of a calibration of a velocity
genarator and rassulting data are shown on Fages
2,423 through 2.433,

A comparison of various types of velocity measur=-
ing dsviees 1s shown on Pages 2,434 and 2,435,
The wiring diagram used with the Kollsman
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,

RN
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nne _1dg. Loads Investigation RzPORT .
DESCRIPTION:

Right hand main gear strut velocity. This trans-
g;g:;d:;?uuros relative veloocity between the piston and
CONSTANT
Pt/Sec. = 21,34 8/A / 65K Ohms Resistor Calibration
CHARACTERISTICS:
TRANSDUCER
Type - Sanborn 10 LV 17-X1
Serial No. - I-T327
QGALVANOMETER
Type - 7-342
Serial No. - 4555
Resistance - 364.2 Ohms

Natural Frequeney - 220.1 cps
Damping - 0.506

RECORDED ¢
Osaillograph Channel 2-7 for Drop Test
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DRACRIPTION:

This transducer wmeasures the left hand oleo
strut velocity of compression., See photographs
ES 191496 and 201341.
CONSTANT:
Velocity (FPS) = 21.73 8/A
CHARACTERISTICS ¢
TRANSDUCER - Sanborn LVayn
Type - 10 LV 17-X1
8erial No. - 2
8troke - 22 inches
Working Range -~ 20.5 inches
GALVANOMETER ~ CEC
Type - T-342
Serial No. 5097
Resistance - Galvo sees 350.9 Ohms

Natural Frequency - 201.2 ops
D“”‘n‘ -Hm= 00579

CORDED:
Oscillograph channel 1-7 for drop test
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VELOCITY CENERATOR
CALIBRATION BOX
7-315GCALVO  7-315 GALVO
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R 13| 2 l
X[(R-314 XLR 34 =

Q. el [ Y3500

200" 63 200" c;@
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XLR /\f\__r
314 3 _ﬁ_gm
3 L HG
28VvDC |2] e BK
1
MS 3102422 -195(C)
1
AN 3310-1

NOTE *SUBSTITUTE 1.2 MEGS WHEN ALNICO
MAGNET 15 USED
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| COUSLAS ALRCRAFT COMPANY,INC. | - - .PAGE 2._“5
1 ‘ Bl SEGUNSC DIVISION AL SR .
1 PREPARED 3Y H.OWNMERIWETHER .
4 S4TZ 1% fER ) ‘ WODE. . AMC-2
i TITLE  LANCING LGACS INVESTISATION REPIRT NCo #0636
; VELOLITY SINERATCR SALIRRATION
§ TEST  2UN CAANNEL L2040 READING  x Y
: 1 2 1 . 702 | -,
: ] 2 ! 125229 L 22 43505 1202209
t 1 Z ! 120551 Bul YR 120551
g 1 z ! 120E72 ul? - J85015 120872
: 1 : 1 121194 4u7 45217 121194,
: 1 2 | 12151% 453 U519 121515
1 2 1 121637 N7 45315 12132
1 2 1 122153 b3 WuS116 122153
) 2 r 122480 C wug A T 12268C
| : M 122601 NW3 AT 122600 -
1 ? 1 123123 bl 5 JuL2 1L 123123 -
1 2 1 123044 Wl JBUETT 123644
INTERCEPT . - LLCPE ) SLOPT 2 S.CPE 3  3L0P: &
AVZ. CELTA Y FAK .+ VAL, - CMITTED X
O T
: 209524558 iz195.988
& 15324562 WICS . MTT “4265.,5C9 . 03000
21482,177 213727,775
¢ 197,800 ¢ B2E5. 784 ~L216.373 Sl j
21791 9Te 2172524450 !
Thsz.on2 1505, TES ~L1ET €Y7 42598 ;
2)777.531 217923834 . Co
1433201 2929, ¢8R -3537.L55% Q2577 ' e
22121.060 21£796,266 ' : e
M 411,827 1757, 355 ~3499 .54 CU3162 L i

T IR I D80t ooy, o nne oo e
]

e

k2



o ' ' DUUGLAS AIRCRART COMPANY,INC.  © 'PAGE “2“
‘ L SEGUNDD SIVISION : o
PnﬁﬁA!ua BY A.T.MERIWETHIR ;
DATE 15 FEB &) : YerTL Aun»g"
TITUE LANCING LCADS INVESTILAYICY REPCKT NDs !‘~
VELDCLITY GUNERATOR CALIDRATICN TR
sy RUIN - CHANNEL - LOAD RIAT ING X Y.
1 2 ! 973 : : ’
i ] 2 | 106C%5 27 «35167 104085
: 1 z 1 1C5uCe . 37g $13065 105406
: 1 2 1 106728 379 30187 106728
: 1 : | 157047 36: $2P57) 107089
' 1 2 1 167210 335 Laa7 _ 107370
{ ! 2 ! 107692 229 01T 107692 L
’ | a 1 158013 331 £3937¢ 108013, .
' | <. 1 138325 322 3T 123335 i
1 2 ] 108656 392 $39877 1086%¢ | t
1 2 | 108973 195 377 1c89rs L
R ? R 107299 396 L39079 109299
1 b 1 . 139¢e21 Lo LAsE8l 1994621
1 2 ! 139'9&3 L34 JHC2P8 199942
1 2 ! 2¢u ©oull 41358 110264
N 1 2 | IIL 35 u1? 4199 116585 . i
(A | : ! 110907 3 42693 110907 ;
1 2. ! 111228 n2 WN2296 111225
1 < 1 111555 uzs 42300 111550
1 2 1 - 11187 Y3 42397 11874
1 2 ] 112193 422 42598 112193
1 < | 112514 423 42592 112514
1 2 1 112825 Wol 4397 112835
1 2 1 113157 22 W27 113157
1 2 1 112478 u2 42397 1R3478
| c 1 112200 419 42195 1132220
1 z 1 12 oL 2296 115121
1 2 ’ IR n25 L2800 RTTY
1 2 B 1L 7584 W32 43505 11678k
; 1 2 1 115086 b3 <3603 1150a%
; 1 2 1 113407 433 42807 115807
1 < ! 115727 k59 <4 2C9 115729
; 1 2. i 114€50 w37 UK 08 116080 Cal
1 1 P 1 116372 uu3 hu612 116372 ¢ e
| 1 2 1 116693 479 4u299 116882 IR
1 2 1 117615 426 43707 1rels
§ 1 2 1 117335 uz* 43605 117336 © LT
i 1 2 R 117642 y2 87303 117658
! 2 1 " uza 243102 117970
1 2. ' 1138300 L6 C Wh2900 118300
A 2 Y 118822 2t 32800 118622
1 Z 1 118942 ul2 42398 ©1189%3 . - "
1 2 1 119245 W28 2202 - M98 T -
1 2. Y 119588 L28 WH31P2 119588 .
U 2 L 196c6 . 433 ..,.,.u’bas , 119908 .. .

e e a e e n e 4 e e & e A it o s s bt

et e e« e e 4
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LCUWLAS AIRCRAFT ZOMPANY,INC, . PAGE zm
} o I s:cuuoo CIVIS:iON Cos , W TR
- T e
6 % T PREPARED BY  H.D.MERIMETRER o b
"GATE - 13 FE ' . MCCEL  -A4D-
s LA%“%NG LOAGS INVESTIGATION - REPART NDe §063‘
VELOCITY 3SENCRATOR - CALIIRATION
TIST  RUN CHANNEL 0AC READING X Y
1 2 ) 972
o z 1 91643 222 «32528 1940 .
| “ ' 22281 323 : 30528 92261
) bi 1 72383 3123 L33825 92583
1 2~ 1 2290Cu . 327 L3292 V290K
1 2 1 93226 3212 30628 92226
1 2 1 73547 323 .32528 93547
1 2 | 13049 32 +32528 93549
1 2 1 94190 322 W27 95130
' 2 1 MS12 A .3303) 74512
! 2 1 4831 328 .33531 94832
1 ? ] 75155 P 3L 3L 95155
B 2 1 I58T6 - . 23 $33322 I5uT6
1 A 1 95792 313 .37575 95778
1 2 1 26119 o332 .33525 26119 .
() 1 2 ! 6Lyl 171 .33333 6k s
1 2 1 286742 - 328 .33827 8752
1 2 1 97082 333 «74,033 97023
1 2 1 Q7u(3 ' LA «3h4i I7405 ,
1 2 1 27726 bV <3584 97728 . - ;
| 2 1 73043 27 <3u9u5 98CH3 ‘ :
1 2 1 78369 3,8 +I50K5 956349 {
N 2 ! 2RE91) 352 35046 98691
| < 1 712 12 S35LL2 99012
1 z 0 39234 253 $362%4 29334
1 z ] 9945875 354 .35151% 99455 .
1 2 1 73577 359 .38 133 79977 CL
‘ 1 2 ) 120298 361 «363%% 100298 am¢
; 12 1 100520 758 .360%: 100620  SE
2 ' 2 1 136961 3¢7 "«36789 100981 e
i ] 2 . 131263 163 «3£558 . 1ct2e3
: 1 2 a 15158y 386 «36853 101536 L
g 1 < ! 1519¢5 382 37682 101905 " -
E 1 z \ 102227 378 3778n 1g222y
1 2 1 102548 17g 38066 1o25K8.
] ¥ . ! 132870 281 C «28349 102370xA
1 2 1 103191 zp? 32973 103¥01. v
1 z 1 103513 118 «39074 . 10%81% mﬁF :
1 2 ! 19353, - 393 © W30577 . 1032834
). 2 ! 104156 291 ..3vzvo~ - TCH158
Y2 1 RIS & 83 . 3877 t0~t1?,f¢s
1 e Y 104799 353 ' 9570;; ,‘.icuzveﬁa' .
v e ! - 165129 382 ,,..35&50 o hek12g e o
1 2 1 105482 - 379 : .35;#1 < 108uk2 4;:1
A 2.1 105763 180 . ‘;.ss ' <195163 T
R . ' ST oL : e o ,'ae"“""




¢

N

o

O rienares

CCUGLAS AIRZRAST COMPANY, INC.
CEL SCGUNCO DIVISION

BY HeD. MERINETHER'

SLaP= 2

»

RZADINS

975

T

752
752 .

MhaXe ~

-53737,u38

57

§
wr
o
(%2
re
.

P

4
WY
wr
o
<
.
<
k<l
o

W
(%)
-~
-

-3
L
—

RVEY. I PN b g

“DATE 15 Fee 61 o
S TITLE - LANCING LOACS INVESTIGATION
vi.’*ws N \ ‘. .
TBST  RUN CHANNEL LCAD
) s 3 ‘
R ¢ 1 ~16902%
1 5 i 135345
1 ‘6 1 1594647
INTCRCEPT SLOPT 1
' AVE.CELTA Y MAX , +
;- -
b 235832.186 216545.226
‘ 2433.331 £100,99¢
Z24826,548 214923,674
2585,222 L8968, 79¢
25675.07¢6 2:13334.082
2%663.662 21448£.79
: 2564,508 S48, 22y
23774 4RCH 215267, 6445
2TL 920 LS IS S 11

VELOCITY GENERATOR CALIERATION

« 75251
« 75351
. 72351

stope 3

oMl

wODCL - AWD=2
[

RCPCRT NT,

189024 -
122345
189667

SLOPE 4
TTED X
«00C0¢
73146
T2

2567234

67535
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1
1
1
|
1
1
1
1
1
1
1
1
1
1
1
1
|
1
1
1
1
1
|
1
1
i
)
1
1
i
!
!
!
1
1
!
1
i
1
1
!
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15 FED &)

LANGING LCADS IMVEsTiIGATICON

WN

A NPT SERPOrteins 1

’0‘,00000-.0‘O"Ol’?0‘00()0‘0000000‘&‘000000(‘-00‘0‘0’0‘0~O~O~v~C‘OO‘O‘O*O-

LCUCLAS ATRCRAFY COMPANY,INC.

CL SEGUNMCT DIVISION

PREPARED BY  H.DJ MZRINETHIN
PATE.
1TLE

*VELCTITY GEZNERATCOR CALIRRATION

CHANKEL LGAD

-

-“-‘-v_.‘-—n’-.-i-‘.d.——‘—l-—_-‘““-‘““d-——-—d—..—a_-.—4-¢_.—-—4_|-l—4“._—l—-—.‘

174579
175201
175522
17564k
176165
‘176487
RIY-H:
1771329
177451
172772
178094
176415
176737
1795582
179380
179701
130023
130 244
152686
180657
131309
131623
121952
182273
122594
122916
133237
187559
1625£0
1562C2
154523
128645
16516¢
185432
165507
156131
160452
86T T4

157417
157733
128059

188702

137098

igelsey .

REATING

992
XA
&74
879
6512
683
£33
701
T04
710
iz
Tie
722
729
17

727

ra0

L -
724
716
713
737
710
718
718
726
174
7213
Tu?
791
722
T:3
Ty7
e
7€ 1
748
758

- -y

TR <)
Tu?
T4l
Tul
T36
T30
?32

737

1

472204
«bTS2E
08026
.483127
58922
«69633
«TCELD
«TC740

R AREY

JTILL2
e T19%4k
12345
« 720N
«TIE4E
-73Ch6
1.
72244
e 717H1
«T12k2
«708%2
TN
TN
sTIGLY
JT2THS
«T2547
« 73942
JTHESS
«TE25)
«T5752

«75u51

. THSS0
TLTHO
« 75251
«THIHO
«73952
e TELS

T $Tu8S)

78208
JT4248
LTITNY

72188
+ 73166 .
2+ 738ug-

JTu2RE

PAGE 2.42.9,..

'COEL  AND-2
RZPCRT NO. 20636

14879

175201

178522

175844

176165

176487 ‘
176808 ;
177129 :
177451 !
17771722 ’
178091

1724153

178737

179053

1772380

179701
T160023

18534y

180664

18G93?

181309

1814630

131552

162273

18259

18291¢
183237 .
133559

. 182830

184202

124523

1EL 345

185146

155488

1942907

186131
136452
126771y

13709%

137617 :
187738 .
!8@059 “ﬂlat .
’eese] N n:ﬂ S :
Wwer0r UL




DCUSLAS ATRCSAFT COMPANY,INCs race R2.4%Q,
a EL SEGUNDO DIViSIOY 3 | ARSI

f . PREPAREL BY - H.D.MERIWCThER

e PO gt S 3 O R S R A TR TR e Ao 2, ;

CATE 1S pep 61 MCDIL  AWLD-2 -
TITLE LANDING LCADS INVESTISATION ' REPIRT NC. MOE3E
CVELCCITY GENEKATCR CALISRATION
TEST  RUN  CHANNEL WOAC . READING X . Y
! 6 1 ?9¢ '
1 s ! 163733 ¢28 62628 162735
: t 6 1 16105¢ 521 «5320¢ 1861056 .
1 1 8 R 161317 429 62625 161377
: 1. 6 v 16159 525 62625 161499
; \ 3 ) 142020 529 43026 162029
1 6 1 162362 622 .62227 162342
1 6 1 162662 542 <64 329 162663
1 ¢ 1 l627ec .55 «58272C 1629935
1 6 1 163304 657 «§5822 16330¢
1 8 } 162622 562 586H83T 163628
' 6 | 162949 462 L6233 152949
1 & 1 168z 56 $88723 16u271
1 5 1 164592 547 65834 16u592
\ ¢ ] 164514 &€ V66934 XA
;N 18 ! 165235 66?7 $668%% 165235 ;
\ 1 ¢ 1 165357 678 67134 165557 Co
1 6 ] 185873 672 «47315 165878
) 4 1 166197 573 +£7936 166197
! 5 1 166521 621 WL3226 06521 -
1 L 1 Woiul2 671 «63236 166842 o
1 ¢ ! 167164 £73 JAT924 157164 L
. ¢ ! 147485 530 043135 - 167485
] b 1 167807 573 87936 167867
v 5 1 162¥2¢ 670 6712 16€128 -
1 5 1 16545¢C 655 .£5633 153450
1 & 1 14877 582 «46332 16E771
] 5 t 169¢92 667 $66323 159093
N 5 1 169414 665 (65673 160414
1 6’ 1 16973¢ 646 .56722 169736
) 6 ! 170¢57 672 $67335 170057
1 ¢ 1 17¢379 679 NIV 176379
! 6 ! 1707€0 61  e6723E 170700
! ) 1 1oz 7¢O LT01KC 171022
| I | 171243 737 $70EN2 171343
1 6. 1 1T1e8 739 71002 1714664
! 6 ] 171986 703 JT0LGY 171986 - ¢
1 L 1 172307 578 +69940 172307
1 6 | 172829 692 69479 172629 -
1 6 1 17298 687 «69033 . 172980
I B ! 173272 673 «6B893E 1732712 -
! 6 ! 123592 579 68026 V73593
B DY -3 \ 173915 X g 6793¢ 173915
] ¢ ! 174236 473 S XL} 126236
¥ A 174558 873 o5TH25 17552




cie Lt - DOUGLAS ATRCRAFT CCMPANY,INC. sace DA
St €L SEGUNDO TIVISION : o o
a .\\ P*‘E"R(u BY l“oun CR]‘E’H"K ‘ ) : ' ' v |
DATZ 15 fE3 6} - : | MEOTL AMD-
~TIRE LANDING LoACS INVESTIGATION: REPIRT %C. 10636

vy

VELOCLTY GENZRATCR CALIBRATION

- xursnfspr SLOPE ' SLOPE 2 SLCPE 3 SLCPE &
’ AV:.DELT\ Y HAX.+ Hﬂx.~' CHITTLD X

323&9.‘76 S 2198574604

C2R3NG2TG "SR31,.k87 -3781, 148 . L.00809
22837.612 C17TW2.258 ‘
276,512 5420867 -5203,407 .T36M7
22002 .239 217722 .89
. 33231.513 214051,90% X |
232%.2°0 5393.223 -5068.110 © L T3548
. UTTETE - 2132740578
: 2331.77¢ 4717. 181 -4395,925 C JT4248
‘v \r ‘ . ’ - 0
{e! )
| I ,
v

"‘"MMumw' “ ‘

Wms‘mm AN o e et 2 o iane,



- Cp o .
COUGLAS AIRCRAFT iowpanv,(ng. - 2ase RAB2
‘ . S SEGUNDD DIVISICH AR
l&f) . Paciaaec BY. .0 MERINATHER - ' Wt
DATE 15 F2a’el MODEL  AMD-2
TITLE  LANCING LOADS INVESTIGATION REPIRT AO, ldsgs'

VELOCITY GENERATOR ZAL [BRAT 10N

TEST  RUN . CHANNEL LOAD RIATING X LY

L e R T e S48 W,MW'WWM
-

\ 7 1 : 773 . 1
' 4 ! 1876¢7 72 « 71343 187667 - :
: } T ! 1896€2 719 . 72044 199983 |
{ T 7 i 1997010 736 LP2TUS 160310 !
: ) 7. 1 1596231 732 JT3LY47 170¢31 g
| T ! 195583 733 <348 190953 b
} 7 ] 191274 »19 STUCHE 191278 ol
! 7 1 i?715%6 723 fT2UNT 191598 |
L | 179017 73z e 73uu? 19 1
1 7 B . 192237 773 L T2u45 192239 ;
! -1 1 19256C 71p « 71944 192560
| 7 1 192882 T1¢ STI7U3 192682 x
| T 1 17203 713 oTIel3 193203 : ;
’ 1 7 | 19352, 718 CTITUY 193524 :
) 7 1 1722645 720 LP2I8% 193346 !
() } 7 1 194167 727 < 72346 194167 i
~ 1 T ! 194439 - 732 JT245T 1964129 i
1 14 | 194810 753 e TUULY 194810 ]
! T \ 19512; ?75¢ «T515¢C 195132 :
? ? " 195453 751 S 756517 195453 ;
1 7 1 176775 759 TEI8Z 195775 !
! 7 1 192065 756 J?5782 176096 o
b 7 1 194418 733 < 75431 196u12 S
[ b4 | 194739 750 « 75150 1386739 S
! 7 1 197061 TS5 <TEUS 197061 S
! 7 | 17728, 757 .75852 - 127382 Cp
) 7 1 197704 752 S 75952 197704 T
1 7 1 198025 51 S 76253 198025 o
| 7 ] 1982u¢ 734 75752 19€3u6 X ;
1 7 1 126642 758 S 75982 178668 :
1 7 i 162989 743 «TU649 19£929
] 7 1 199311 777 STHILE 19731
1 7 ! 199¢32 737 e 72843 199632
) ? ! 199954 732 73547 199954
] 7 1 23027 : 143 RISTE 20C275
| 7 ! 200897 Tus JTUTHY 200597
\ 7 r iS091E 752 . 73451 203918
1 .. 1 Z0126¢ 754 $ 75732 2012490

v e e T T e s s Dot -




¥ , DCUSLAS ATRCRAFT ZCMPANY,INC. PASE" 2,-4”:-
i , ‘ £L SUGUNND TIVISISN -
: (S\) PAEPARED BY H.D.MERIAETHER .
| CATE 15 FI2 &) MODEL  AUD-2
! TITLE  LANCING LOADS INVESTLIGATICN REPIRT NOo 40836

VELDCITY GENUERATCR CALIBRATICN

TLST  RUN CHANMEL -0AT RTADING X Y i
1 7 1 99¢ .
1 7 ! L S 441 28222 175522
1 H ) 175844 663 $66633 175844
| o7 ! 176165 6LE $LL93u 176165
1 7 1 176487 £l L6723% 176487
S 7. ! 176808 66¢ 56722 176808
1 14 1 177129 672 SL7W35 . 1TTNY
N 7. 1 177451 565 SETG36 . 17TWSI ;
| 14 1 17772 672 L87335 . aTRTTZ %
1 7 (TR b £ Fl 477 (47635 17€094 .
} 1 ! CATEuLS 67 «6792¢ 178415
1 7 ] 178727 " $67535 178737
1 7 | 176052 679 48026 17905¢€ -
. 1 7 ! 1790382 ¢l 58236 179138¢ >
E 1 7 | 176701 679 «68C 38 T 17970Y :
(Y 1 1 1 1E0C23 677 «6783% 183023 g
i ) 7 1 120244 672 1453 15C 344 L
! ? 1 1604586 648 SBEYL 1606066 o
| 7 } 130987 665 «66633 160087
] 7 ] 1€1509 557 L6582L 151309
1 4 } 13\¢30 672 LTIZL - 181630
! 7 1 131952 . % JETORY 181952
1 7 | 132273 R LT3 182273
N7 1 152594 £29 « 62038 1322574
1 4 1 182915 633 59639 132916
| 7 | 16223 703 JTCUUT 183237 .
) 7 ! 182552 T .T1262 183539z
! 7 i 183€5¢C 1Al o eThe2 82880 - i
! 7 1 104202 ez ST7CULY 184202 > .
1 7 1 164522 771 70280 184523
1 7 } 124545 2 . 70240 134545
1 H ) 10516t 407 < 69847 185165
; 1 7 1 183485 L3 .5%03° 155488
, 1 7 } 185L07 623 684%7 - 185607
’ 1 7 3 166131 631 «55236 166131
§ | 7 i 156452 521 . etC236 186452
; | 7 ! 126774 617 87836 186774
: 1 7 ] 187093 633 6EW27 137095
{ 0 | T 1 167817 ¢€3  .6EL37 187417
S ] 7. 1 187738 ¢ot L8737 157738
Nl 1 LT ] 188059 . 4N © 69228 . 1880%9
(;f\; v 4 ! 1383¢1 692 «57740 1338y ¢
. \ T 1 1ea70a 703 o TCULY 108702 L
! 1 1 129C 24 T8¢ JT0942 . VESO24 . - .
B r ] T 1E9245 7z TOWTIZNE . 199388 .
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FORM 25-9 -t

Darx

DOUGLAS AIRCRAFT COMPANY, INC.

— Paas . 6
Preranso sy _He Do Meriwether Moon
e —Ldx, Loads Investigation . REPORT

l.
2.

1S

___BULACK . pe

KOLLSMAN VEIOCITY GENRERATOR
Type - 1295-04610-0
Serial No. 2182

\
QREY . . « Pin 1

To C.E.C. 3 KC Carrier Ampli-
> fier, Type 1-113

C.E.C, Oscilllator Power

~--1PMAa 5 supply, Type 2-105A
GREEN : , pin 2
YELLOW
* Pin 3
S

1000 ops galvanometer C.E.C. Type 7-323 used,

Reference phase slot was adjusted for maximum
output.

4 arm bridge operation used.

No calibration teken - readings compared to
one lnch on oascillograph trace.




FORM 28 .9.¢
s e 8 ])
e v

OarvE

TiTLx

DOUGLAS AIRCRAFT COMPANY, INC.

Prceanso sy Mariwether, Harpls
14g. loades Investigetion

PaGe :
MoOE&L o
REPORT .

Metering Chamber Pressure

Pressure transducers ware installed in

the main landing struts to measure oil

pressure at the base of the metering

pin support. Photographs of the

éngggllations appear on Pages 2,509 and
DAV,

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




PORM 3881
the

X

N

DOUGLAS AIRCRAFT COMPANY, INC.

oare ¢riwether Phos 25.5.0' 2"

Pre MooRL -

gy Youds Tavastigetion ooss otat
DESCRIPTION:

This tﬁg:gugz:dmm::\?rﬁagi?eg:;‘::ﬁr:h::b:l:epbr:::uz' ’
the metering pin support.
CONSTANT:
P.8.I, = 4413 8/A + 39.7 / 250K Q) Resistor Calibration
CHARACTERISTICS:
TRANSDUCER
Type - DAC Design E.§. 12951
Serial No. - 7B
GALVANOMETER
Type - T-342
Serial No. - 4438
Resistance - 350.4 Ohms

Natural Prequency - 223,0 cps
Damping - 0.619

RECORDED ¢

Oscillograph channel 2«9 for Drop Test
Inoperative for Flight Teat
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DESORIPTION:
Left Hand Main Gear Metering Chamber Presgsure.
This transducer measwes the hydraulic pressure in
the oleo atrut metering chamber,
CONSTANT :

Dropa 1 through 14 - PSI = 4406 8/ + 39.7 for 250 K Ohm
Calibrating Resistor

Drops 15 and Subs, - PSI = 4358 3/A + 39.7 for 250 K Ohnm
Calibrating Resistor

CHARACTERISTICS
TRANSDUCER
Type - DAC Design ES 12951
Serial No, - 8a

Natural Frequency - Approx. 500 cps
GALVANOMETER

Type - CEC T-342

Serial No. - 4015

Resistance - Galvo sees 351.2
Natural Frequency - 220.0
Damping - H = 0,599

RECORDED

Oscilloegreph Channel 1-~9 for Drep Test
1-16 for Flight Test
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rreranco sy He Dy Merlwether Moox. A4D=2
nme Landing Loads Investigation Reronr #0636

o

CONDI TION
CALIBRATION OF L. H. MAIN GEAR OIL PRESSURE PICKUP NO. 8A
CALIBRATE BETWEEN RED AND GREEN LEADS
GAGE LOT NUMBER CHANWZL RESPONSE IN MILLIVOLTS
PSI = 4400 6/ag, -150
CHANNEL TITLS LHPPUO |
CHANNEL NUMBER 1
GAGE TYPE AB-13
GAGE RESISTANCE 350
BRIDGE TYPE FULL
~, GAGE FACTOR
BRIDGE VOLTAGE 20V
CAL!BRATION 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
sh 3000 4,64 | 4,64 | 4.64
2500 5.57 5.43 5.45°
J 4000 6.10 6.13 6.15
N 4500 6.94 6.92 | 6.87
YUY 5000 7.60 | 7.72 | 7.73
T | o | eos | vor | ews
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Rebound Chamber Pressure

A pressure transducer was installed on
the left main landing gear to measure
pressure between the piston and the
barrel, A photograph of the instal-
lation is shown on Page 2,514,

This instrumentation was net installed
during the Flight Test phase and was
used only during the drop test phase
of the progranm,

q‘ﬁl
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PREFARED BY H. D. Meriwether Mmn——z—,nb:.é._

Tine Loads Investi;at lon R:WT.._OST. 3
DESCRIPTION:

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

CONSTANT1
PSI = 5640 5/5 + 39:7//250 K Ohms Resis. Calib.
CHARACTERISTICS:
TRANSDUCER

Type - DAC Drawing 12y51

Serial No. - 11 B

Natural Frequency - No measurable resonance effeots
GALVANOMETER

Type - Tish2

Serial No, - 7275

Resistance - 352.4 Ohms
Natural Frequency - 231.3 cps
Damping - 0.588

e T T USSP S

) 4
i ' 7 | i
. + ,

. : ,
. ' . ' X . i .
I R S IR E R I B ,.1. R N e
|

1 ov/cm

RECORDED3
Oscillograph channel 1-19 for Drop Test
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Alr Chamber Presisure

Pressure transducers were installed to
measure air pressure at the top of the
orifice support tube. A photograph of
the installation on the left maln gear
is shown on Page 2.524, The components
for the alir chamber pressure pickup are
shown in the photograph on Page 2.825.
The drawings for the pressure pickup
and the special fittings are shown on
Pages 2.526, 2.527, and 2.528.
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Dars PAOR_%T
Presangp gy Jo D¢ Meriwether MooEL -

dg. Loads Investigation Rerony . HO030

TiIveg =2

DESCRIPTION:

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

CONSTANT:
PSI = 3850 8/A / 50 K Ohms Res. Calib,
CHARACTERISTICS:

TRANSDUCER

Type - DAC Design ES 12951

Serial No, - 12A

Natural Frequency - Approx. 500 cpa
GALVANOMETER

DROP TESTS FLIGHT TESTS
Type - T-3539 7~342
Serlal No, - 12849 4678

Resistance - 352.2 Ohms
Natural Frequency - 51,0 cps
Damping - 0.617

.001 sec/cm

RECORDLD

Oscillograph Channel 2-4 for Drop Test
2-34 for Flight Test
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GAGE LOT NUMBER

CONDITION

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

CALIBRATE BETWEEN RED AND GREEN {£4D5

ZHANNEL RESPONSE IN MILLIVOLTS

PSI = 3800 /8304 =75

CHANNEL TiTLE RHPPUA
CHANNEL NUMBER 1
GAGE TYPE AB-13
GAGE RESISTANCE 350
BRIDGE TYPE FULL
GAGE FACTOR
BRIDGE VOLTAGE 15V
CALYBRATION RESISTANCE 250K
CALIBRATION RESPONSE 4,50 4,50 ‘
PSI
ZERO ZERQ 0 0
500 T 72
1000 1.29 1.32
1500 1.81 1.84
2000 2.45 2.45°
2500 —3.05 3.04
3000 3.65 3.62
3500 4,25 | 4.22
4000 4,84 4.81
k500 .41 5.38
| 5000 6.01 5.97
R T oo




DOUGLAS AIRCRAFT COMPANY, INC.

2.520

Darvs PaGE L]

Preranso oy He D. Meriwether ! woor. _ AUD=2

TitLg Wiﬁl&éﬂgﬂ_ REPORY . 0 ’ZJ
DESCRIPTION:

Left Hand Strut Air Chamber Pressure Pick-up.
This transducer measures the alr pressure at the
tog of the orifice support tube. See photographa
1

26 and 201344 and drawings 13868 and 13869,
CONSTANT:
PSI = 3942 6/6 + 39.7 for 250 K Ohm Calibrating
Resistor
CHARACTERISTICS:
TRANSDUCER
Type - DAC Drawing 12951
Serial No. - 2A
Natural Frequency - Approximately 500 cps
GALVANOMETER FLIGHT TEST LDGS,
- DROP TES 1-72 73-209 .
Type - 7-339 7-342  7-339
Seriul No. - 103%48 Lou2 10398

Reslistance - Qalvo sees 352.3 ohma
Natural Prequency - 50.4 cpas
Damping - H = 0.619

RECOKDL D 3
-4 ' m
Osclllograph Chunnel 'l! ‘;1 or i ?1]’ [ r[.d, t

1 mv/cu &‘Jm

ﬁ%mm%mﬁg. ..:g‘ :
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REPORT

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

CONDITION

CALIBRATE BETWEEN RED AND GREEN LTAD.

GAGL LOT NUMBER

2A

JHANNTL RESPONSE iN MILLIVOLTS

PSI = 3920 0/Asy ~-20

CHANNEL TITLE LHPPUA

CHANNEL NUMBER 1

GAGE TYPF AB-13

GAGE RESISTANCE 350

BRIDGE TYPE FULL

GAGE FACTOR

BRIDGL VOLTAGE 10V

CALYBR&TION RESISTANCE 250K 250K

CALIBRATION RESPONSE 3,34 3.32 | 3.3
PSI RUN 1| RUN 2 | RUN 3

ZERC ZERO 0 0 0
500 JA55 Jikss 450
1000 860 860 865
1500 1.28 1,285 1.280
2000 1.71 1.71 1.71
2500 2.13 2.135 2.11
5000 2.65 2.564 | 2,55
2500 2,99 2.99 2.98
4000 3.425] 3.42 3.45
4500 3.840| 3.83 3.82
5000 4,24 4,24 4,19

ol o[ o
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DOUGLAS AIRCRAFT COMPANY, INC.

pars _ 15 QOct. 1959

Preranzo 8y

_H. D. Meriwether
e 1&nding Qear Loads Investigation

race . 2,523
Mool Qggi—g

REPORT ___ 7

CONDITION

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

CALIBRATE BETWEEN RED AND GREEN LEADS

GAGE LOT NUMBER

CHANWTL RESPONSE IN MILLIVOLTS

PSI = 3920 6/Apy =20

CHANNEL TITLE LHPPUA

CHANNEL NUMBER 1

GAGE TYPE AB-13

GAGE RESISTANCE 350

BRIDGE TYPE FULL

GAGE FACTOR

BRIDGE VOLTAGE 10V

CALIBRATION 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 J44s 450
1000 860 .860 .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
4000 3.425] 3.42 | 3.45
4500 3.840] 3.83 3.82
5000 4,24 4,24 | 4,19

T e | ol ol o
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Fomsaa3 DOUGLAS AIRCRAFT COMPANY, INC.

1 e & 1)
c e Dare
raeranco oy Meriwether, Harris
e —148. 1oads Investication

Paat
Moot b
REPORT

Dreg Brace Axisl Loads

Strain gages were placed on the main
landing gear drag braces to measure
tension and comprassion loads., A
photograph of the installation on
the left hand main landing gear 1is
shown on Page 2.614,

10!
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o pace ‘%coz
oy (% e Moot
.- Tlﬂ.:h'—____rnve. E’— on REPORT .
DESCRIPTION :
Right hand gear drag brace. This trensducer
measures axial load in the right hend gear drag brace.
CONSTANT : ,
Tension = 57626 8/A/ 50K Ohms Resistor Calibretion
Compression = 57638 8/A / 50K Ohms Resistor Calibretion
CHARACTERISTICS:
TRANSDUCER
_ | Type - ABP 13 Strain Gages
GALVANOMETER

— Type - T-342
' Serial No. - 7258
Resistance -~ 346.8 Ohma
Natural Prequency - 230.7 ops
Damping - 0.578

RECORDED s

saillograph channel 2-15 for Drop Test
° grap 1-30 for Flight Test

i
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DOUGLAS AIRCRAFT COMPANY, INC.

1-29-60

Darve

PREPARED BY H. Hcrinthgr

TITLE Qﬂr’i‘r Suit. Inst,

PAGH
Mootu
REFPORT

2.605

Ao

GAGE LOT NWBER

CONDITION

A4D Drag Brace RH
TENSION

CALIBRATE BETWEEN RED AND GREEN LEADS

CHANNEL RESPONSE |IN MILLIVOLTS

P, = 57626 5/a -30

CHANNEL TITLE RHDB

CHANNEL NUMBER 1

GAGE TYPE ABP-13

GAGE RESISTANCE 350 350

BRIDGE TYPE Full Pull

GAGE FACTOR 2.03 2,03

BRIDGE VOLTAGE 6V 6V

CAL!BRATION RESISTANCE | 50 X 50 X

CALIBRATION RESPONSE 10,065 | 10.065

e
Runl |[Run 2 6/b

ZERO ZERO o o |
4000 «T10 .T10 070
8000 1.409 1.410 140
12000 2.109 | 2.092 «209
16000 2.800| 2.797 .278
20000 3.499 | 3.493 34T
24000 k,192 4,190 416
28000 4,902 | 4.900. 487
32000 | 5.593| 5.610| .556
36000 6.282| 6.290 624
40000 T.012} 7.010 .696

"o | "otwo. 0 0

B T



g T o 1-29.60 Dgugqs AIRCRAFT COMPANY, INC. 2,606
CONDITION
AYD Drag Brace RH
COMPRESSION
CALIBRATE BETWEEN RED AND GREEN LEADS
GAGE LOT NUMBER 'CHANNEL RESPONSE IN MILLIVOLTS
Pg = 5T638 b3/4 +16
CHANNEL TITLE REDB
CHANNEL NUMBER 1
GAGE TYPE ABP-13
GAGE RES|STANCE 350 350 4
BRIDGE TYPE Full Full
N GAGE FACTOR 2,03 2.03
BRIDGE VOLTAGE 6N 6V !
CALIBRATION RESISTANCE | 50 K 50 X 3
CALIBRATION RESPONSE 10.060 10,060' E
Runl Run 2 8/8 ave
ZERO ZERO 0 o)
! -%000 -.T2% -.T22 -.072
-8000 | -1.429 | -1.430 -.142 ‘z
-12000 -2.115 | -2.115 -.210
~16000 -2.825 | -2.817 -.280
: -20000 | -3.%07 | -3.500. - 348
vy -24000 -4,188 | -4,190 -.816
i -28000 -4.,895 | -4.900 - 087
E> -32000 | -5.589 | -5.582 -.885
B -36000 | -6.290 | -6.290 - 683
-40000 | -6.998 | -6.999 - .696
"iteo. | "iko. 0 0

[ e
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DOUGLAS AIRCRAFT COMPANY, INC.
. : Pact bm

BESCRIPYION:

lLeft hand gear d4drag drace. This transducer
measures axial load in the left hand gear drag bdrase.

CONSTANT: ' g
Tensien Lbs. = 56970 8/A / 50 XK Ohms Res. Calib,
Compression Lbs. = 56777 3/0 / 50 K Onms Res. Calib.

CHARACTERISTICS: ‘

TRANSDUCER

Typs ~ ABF-13 Strain Gages
GALVANOMETER

Type - T-342

Serial MNo. - T29%

"Resistance - 358.7 Obms

Naturdl Prequensy - 221.5 ops

Damping - 0.545
Ohms s '
l a
~ Ou'l 08¢0
il
gl
Suwpply

Oseillegreph Channel 1-12 feor '
' § 129 for %"‘g‘t
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DOUGLAS AIRCRAFT COMPANY, INC.

oars ___T-23-50 __

prsraneo 8 _H, Mariwather
_Ldg, Loads Investigation

Pack 2 s 6‘0

AYD DRAG BRACE LH

CONDITION

TENSION

CALIBRATE BETWEEN RED AND GREEN LEADS

GAGE LOT NUMBER

DWG. 22532

CHANNEL RESPONSE IN MILLIVOLTS

P, = 56527 6/A + T2

CHANNEL TITLE LEDB

CHANNEL NUMBER 1

GAGE TYPE C-6-141

GAGE RES|STANCE 350 350

BRIDGE TYPE Full Full .

GAGE FACTOR 2.03 2.03

BRIDGE VOLTAGE v 10V

CALIBRATION RESISTANCE | B0 K | .50 K

CALIBRATION RESPONSE 17.87 | 17.76

RUN 1 | RUN 2 /8 ave
ZERO ZERO 0 )
5000 1,60 1.58 .089

10000 3.14 3.14 176
15000 4,68 4.69 .263
20000 6.24 6.23 + 350
25000 7.86 7.84 440
30000 9.43 9.43 .529
35000 11.0] | 11.02 .618
40000 12,58 | 12.58 +706
45000 14,17 | 1%.17 -+ 796
5000 15.75 | 15.7% .884

T e | o

W:ﬁk@,\h.ﬁ\ T T R

et m e,



FORM 28 .31
(51

Ey

DOUGLAS AIRCRAFT COMPANY, INC.

pare __T-24-59 PacE 261\“
Praranso oy Ha Meriwether MoptL ‘1’ -
nne - ldg. Loads Investigation Reronr _ Y906
CONDITION
A4D DRAG BRACE LH
COMPRESSION
RATE EN RED AND GREEN LEADS
CALIBRATE BETWE AND Gl LEADS dwg. 22532

GAGE LOT NUMBER

CHANNTL RESPONSE IN MILLIVOLTS

Pg = 56065 8/A -46

CHANNEL TiTLE LHDR
CHANNEL NUMBER 1
GAGE TYPE c-6-141
GAGE RESISTANCE 350 350
BRIDGE TYPE Full Pull
GAGE FACTOR 2.0% 2.03
BRIDGE VOLTAGE 10V 10V
CAL!BRATION RESISTANCE | g0 x 50 K
CALIBRATION RESPONSE 17'52 17.52
RON 1 | RUN 2 5/5aye
ZERO ZERO 0 0
-5000 -1.58 | -1.59 -.091
-10000 -3.17 | -3.15 -.180
«15000 4,68 | -4.68 -.267
~20000 -6.24 | -6,22 -.355‘
-25000 -7.8% | -7.83 - JB4T
=30000 -9.01 | -9.11 =537 -
=35000 -10.98. {-10,97 -.626
-40000 -12.51 [-12,51 -.T1h
-45000 -14,10 |-14,08 -804
-50000  |-15,63 |-15.63 -.892
RE TURN RZTURN
ZERD 'R0 0 N 0

e B e by B
i wﬂhww_v R

AP S

*
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T DOUGLAS\AIRCRAFT COMPANY, INC.

. utiree Dars Paat 2
Prgpantd lv....l‘ 5' lfle by 1"ether . MookL
w142, loads Investigation ReroRy

.

DESCRIPTION:
Left hand gear drag brece. This trensducer measures
axial load in the left hand gear drag drace.
CONSTANT :
' Tension Lbs = 37243 8/A / 50K Ohms Resistor Calibration
Compression Lbs2 = 56775 6/A /50K Ohms Resistor
Calibration
CHARACTERISTICS:
TRANSDUCER _
Type - ARP-13 Strain Gsges
GALVANOMETER -
(- Type - 7-342
Serial No. - 34706
' Resistance - 346.8 Ohms
Natural Prequency - 230.7 aps
Damping - 0.580
200
200 Ohms
Ohms
. - J Osc} 1 Oscd 2
121 |
~ T
( Ll
RECORDED
Oscillograph channel 1-19 for Drop Test

U5 e S’ AR
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Nese landing Gear

The nose landing gear was instrumented to
measure strut position and upper mass normal ]
scoeleration, g

Fages 3,001 througn 3,008 disocuss the strut
position inastrumentatien., The strut position
was measured with a elide wire device fabrica-
ted from drawings shown c¢n 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 normel accelsration, A photegraph of
the installation is shown on Page 3,013,
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DESCRIPTION:

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

CONSTANT:
Inehes = 16.0 8/A / Pot setting (fixed)
CHARACTERISTICS:
TRANSDUCER

Type - DAC design ES 2621
GALVANOMETER

Type - T-324

Serial No. - 6225

Resistance - 78.95 Ohms ,

Natural Frequency - 312.5 cps
Damping - 0.572
REOORDED

Oscillograph Channel 1-23 for Drop Test
2-25 for Flight Test
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DESCRIPTION:

Nose gear upper mass vertical accelerometer.
This transducer measures accelerations at air-
craft stations X = 0.0, Y = 127.0 and Z = -3G,1,

CONSTANT:

G's = 11,484 8/6 / 50 K Ohms Resis. Calib,
(up scale - mass up)

CHARACTERISTICS:

TRANSDUCER
Type - A5A-30-350
Serial No. - 39017
Natural Frequency - 382.0 cps

no measurable aupporting

Damping - 0.88 structurc resonance
GALVANOMETER
Type - T-342

Serial No. - 4961

Resistance - 350.8
Natural Frequency - 228.4 cps
Damping - 0.600

.001 sec/cm

RECORDED:

08c1110graph Channel 5:?& for prop Tegt
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NOSE GEAR UPPER MASS VERTICAL ACCELEROMETER
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.

Label faces barrel
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AIRPLANE CENTER OF QGRAVITY

Accelerometers, an attitude gyro, and a roll rate gyreo
were installed at or near the alrplane center of gravity
to measure the vertical and longlitudinel accelerations,
the pitch and roll angles, and the roll rate sxperienced
by the airplane,

Accelerations at Center of Gravity

Pages 4,002 through 4,011 discuss the
acceleromater inatalletions. Two ac-
celerometers were oriented to measure
normal acceleration, one for low range
and one for high range. A third aa-
celeromster 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 alirplane are shown in the
photographs on Pages 4.012 and 4,013,
respactively.
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e LAg. Todda Investigation rerony 40636
DESCRIPTION:
C.0. normal accelerometer, low range.
This transducer measures accelerations at air-
oraft stations X = 0.0, Y = 220.4 and Z = -$6.3,
CONSTANT:
G's = .,6117 8/a / 50 K Ohms Resis. Calib,
up scale, mass down
CHARACTERISTICS:
TRANSDUCER -
Type - Statham AJ26A-1-350
Serial No. - 331
Natural PFrequency - Mount 546.6 cps
Damping - Mount 0.08
GALVANOMETER
DROP TLST FLIGHT TEST
Type - 7-312 7-342
Serial No. - 5768 Lo4s

Resistance - 357.7 Ohms
Natural Frequency - 110.6 cps
Damping - 0.558

SRR RARARE
- b M
-t 3

qo ]

.001 sec/cm
RECORDED:
Oscillograph Channel 1-27 for Drop 'Pest
=11 L ifeht et
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DOUGLAS AIRCRAFT COMPANY, INC.

' DATE e ‘ e Pass

Pasranes av Ho_Mariwather Mooes

ms 14g.loads Inveatigation Rerony
DESCRIPTION®

16 G C.G. normal acoelerometer, This tranaducer
measures accelerations at aircraft stations X = 0,0,
Y= 221.3' 4= "2106.
CONSTANT

a's = 7.86 9/ /50 K Ohms Resis, Calib,
Up scale, mass down

CHARACTERISTICS!
TRANSDUCER
Type - Statham AJ43A-10-350
Serial No. - 728

Natural Frequency -« 120,0 cps no mount resonancs
noticeable

Damping - 0,78
GALVANOMETER

Type - 7-342

Serial No. - 4973

Resistance - 357.7 Ohms

Natural Frequency - 218.9 cpa
Damping - 0,601
RECORDED:

anillograph Channel 1-31 for Drop Test
2-13 for Flight Test
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DOUGLAS AIRCRAFT COMPANY, INC.
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DESCRIPTION:

0.Q., longitudinal accelerometer, This transducer
measures accelerations at aircraft stations X = 0,0,
Y = 221.“. z = -22.1.

CONSTANT

a's = ,5488 3/, /50 K Ohms Resis. Calib, Up scale, mass aft
GHARACTERISTIOS s
TRANSDUCER
Type - Statham D-06-350
Serial No, - 4
Natural Frequency -~ Mount 494,.8 cops
Damping - Mount 0,015
GALVANOMETER
Type - 7-312
Serial No. - 8097
Resistance -~ 364.9 Ohms
Natural Prequsnoy - 106,9 ops
Damping - 0,523
RECORDED 1

Osoillograph Channel 1-29 for Drop Test

2 ™Mv/em

0.005% SEC/c.M
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DOUGLAS AIRCRAFT COMPANY, INC.

Pasranso oy _Ja B, Happls MoomL
e —LAR. Loads Investization RzPORT
L

DESCRIPTION

Measures lengitudinal acceleration at airplane
center of gravity,
CONSTANT 1

0.573 G's/50 K
CHARACTERISTICS:

TRANSDUCER
‘Type Statham AJ26-1-350
Serial No, U420
GALVANOMETER
Type CEC 7-342
Serial No. 5033
RECORDED:

Oscillograph Channel 2-12 for Flight Test
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rreranso oy 1o K. Harrds === =~ MoosL
e —1d4g,. loads Investigatioen RerORT

Airplane Pitch and Roll Angles

Pages 4,102 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
zh:;z in the photographs on Pages 4,123 and

Airplane Rate of Roll

Pages 4,120 through 4,122 discuss the

rate of roll gyro installation. The rate

of rell gyro was installed for the flight
test phase only. A photegraph ef the instal-
latien appears on Page 4,124,
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DESCRIPTION:
aivoraft fuselage reference line pitch angie With respect
to the horisontal.
CONSTANT :
Degrees = 3,534 B/a / 500K Ohms Resistor Calibretion
CHARACTERISTICS:
TRANSIUCER
Type - Gyro DJG TOMAA62
Serial No. - W4083
GALVANOMETER
Type - T-339
Serial No. - 13213

s 'o‘.
-~ Power
2K e NNV -
Ohns 20 K Ohma -
Liuwiter l
RECORDRD1

Qscillograph Channel 2«28 for Drep Test
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“1.77551
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DOUGLAS AIRCRAFT COMPANY, INC.

roc__4.\0
Prerapzp By l‘ liriuthor :o:.n
s _Investigation Revour

DEBCRIPTION:
Aircraft pitoh attitude gyro.
CONSTANT :
Degrees = 3,595 5/50 / 500 K Ohms Resis. Calib.
Drop 8, Degrees = 2.26 8/A / 500 K Ohms Resis. Calib,
CHARACTERISTICS:
TRANSDUCER
Type - D JG TOBUA62
Serial No. - N 4083
GALVANOMETER
Type - 7-339
Serial No. - 11784

PR 350 550 i
:Gyroi? K ! 0h|ls/§vr Ohme — Strain
' rows: gl

has

' ! 20 K Ohms
Ohms Ohms
RECORDED

Oscillograph Channel 1-28 for Drop Test
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DESCRIPTION:

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

CONSTANT 3
5.20 deg/500 K Landings 1 through 72
5.16 deg/500 K Landings 73 through 209
DESCRIPTION:
TRANSDUCER
Type DJG TOBUAS2

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

GALVANOMETER
Type CEC 7-339
Serial No. 11784
RECORDED:

Oscillograph Channel 2-10 for Flight Tast
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DESCRIPTION:
Alreraft roll attitude gyro.
CONSTANT :
Degrees = 11.09 5/A / 500 K Ohma Resis. Calib.,
CHARACTERISTICS:
TRANSBUGER
Type - DJG TO44 A 62
Serial No. - N 4083
GALVANOMETER :
Type - T-339
Serial No. - 11827

Oscillograph Channel 1-30 fer Drop Test

R 350 350
Gyro X Ohm Ohma

L2 K | —Strain
, ZOhme powar
D ST TV e \ =
| | Limiter Xg/ —
S s 50

Ohms Ohms
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roRu 283 4 - DOUGLAS AIRCRAFT COMPANY, INC.

T ore rrce %
Paceaneo v Lo B, HADPRAR Moot
. vne ldg. leads Investigakien - reronr 9
E. ; ]
DESCRIPTION:
Measures airplane roll attitude,
CONSTANTSs
7.16 deg/500 K Landings 1 through 72
10.95 deg/500 K L ndings T3 through 209
CHARACTERISTICS:
TRANSDUCER
Type DJG 7084 A62
Serial No, 1873 LlLandings 1 through 72
4083 Landings 73 through 209
GALVANOMETER
Type CEC 7339
Serial No. 11827
REQORDED:
Oscillograph Channel 2-9 for PFlight Test
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DESCRIPTION:

Measures airplane rolling velecity.

CONSTANT 1
31.3 deg/sec/50 K

CHARACTERISTICS:

TRANSDUCER
Type JUTOOB5A-T Rate Gyro
Serial No, U425
GALVANOMETER
Type CEC 7-315
Serial No. 9562
RECORDED 1

Oscillograph Channel 2-20 for Flight Test
(Not recorded for the drop test phase)
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Wing Tip Acgeleratiens

Acselerometers were installed in each wing
tip on the closing rib of the structure to
neasurs normal scceleration. Photographs of
the installations appear on Pages 5.010 and
5.011 as installed for the dreop test phase
and on Pages 5.012 and 5.013 as installed for
the flight test phase of the program,
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TiTLE d nvest tion Reronr Q030

DESCRIPTIONt

CONSTANT

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,

G's = 38,07 3/5 (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.

Daumpling - 0,68
GALVANOMETER

Type - T=342
Serial No, - 7328
Registance - 335,3 Ohms
Natural Frequency - 22¢.5 cps
Damping =~ 0.€07 !
Osaillograph Channel 2-20 for Drop 'lest
1-28 for rligcht Test

| aaad - iin: Lasvamd st aietel Jackiebanauiinaiinle
o~ - !
e Nt
- ]
EIRC L N L '
; I W

"/ o

0.001 sec/cm
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0.001 SEC/cm
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TRANSDUCER CALIBKATION

TRANSDUCER DESCRIPTION, ¢ STATHAM A6A~50-350 ACCEL

NOMINA!. RANGE s eos0oescse

+-50

DIMENSIONS qee0 e 000000500 S

PERCENT UNBALANCEs eostse
BRIDGE VOLTSeseecsvcnten
CHANNEL NUMBERsscsoovese
RUN HUMBERsevort00ccese

+00
5
02
1

CALIBRATION DATEvse0e000e05/11/60

VOLTAGE CALIBRATION FACTORS

RMS SLOPE

1/RMS SLOPE

022169 02 6 S

045108 =01 MV/V/ 6 S

/MVZV

RMS INTERCFPT =465203 02 6 S

LOAD

+¢49000
~-$39070
«3430260
-920250
-410560
+00000
010540
020250
030260
039070
oh90Q0

UP=SCALE
DEVIATION

~362666
-e22092
056322
+43330
64550
o 740473
261467
«73395
266217
-e19147
~-310634

00
00
-02
00
. 00
00
00
00
00
00
01

UP~SCALE
PERCENT
DEVIATION

DOWN=SCALE
DFVIATION

00
00
00
00
-01
-01
00
-01
Q0
01

-064
~e23
001
44
066
276
63
75
068
=420
-1409

029092
~s46483
-e48220
-¢228175
-s39785
-495850
-435766
-2 11394
-s81184
~s48184
~610634

Page 5.005
JSPoRt 49338
TAG 211

DeRe0s 670464
PLANE A4D=2N

PROGRAM E£004
ANALYSTY
ENG e

CALIBRATION FACTORS

CAL=PIP EQUIVALENT
37005 02 6 S
¢37667 02
«37389 02
836715 02

/ 50K

AVERAGE
DEVIA, IOH

DOWN=SCALE
PERCENT
DEVIATION
=s16787 00
~s34288
-423828
010227
«30286
032229
028945
031001
029049
=433665
=010634

30
-elt?
-sh9
=323
=004
-s10
-e04
=12
=408
=s 469

=1,99

NAY 1960

T S AT AT et S

-
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PRerARED BY Meriwether MooeL ﬂ:{&

e 148, &ﬁs Investigation Rerony 40O
DESCRIPTION:

Left hand wing tip accelerometer, This transducer
measures vertical accelerations in a plane perpendicular
to the fuselage reference line, The accelerometer loca-
tion is X = -151,4, Y= 302,0, = -24.1,

CONSTANT s
a's =37.47 &/, (up scale, mass down)
CHARACTERISTICS: '
TRANSDUCER
Type - Statham A6A-50-350

Serial No, - 2648

Natural Frequency =~ Accel,, 302 cpsé Mount - many, but
predominant at 820 c¢ps with
damping of 0.108

Damping - 0.53

{ GALVANOMETER

Type - 7-342

Serial No, - 7343

Resistance - 336.6 Ohms

Natural Frequency - 230.7 cps, Damping - 0.615
RECORDED:

Oscillograph Channel 2-27 for Drop Test
1-27 for Flight Test

0.001 SEC /C.M

1 ™ /em

0.010 SEC /om
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Bxternal Fusl Tanks Accelerations

Accelerometers were installed on two 150
Zallon external fuel tanks as shown in

the sketch on Page ©.023. The accelerometers
ware aligned to measure acseleration per-
pendiculer and parallel to the airplane fuse-
lage raference planes. The accelerometers
were held in place with straps and the align-
ment with raespect to the fuselage reference
plane was achleved by using spacers con-
toured to the tank as seen in the photo-
graphe on Pages 6,024 and 5,025, These

tanks were mounted at Sta. 75.00 (left and
right) on the airplane for the flight test
phase only.

The accelerations were maasured for landings
138 through 156 only.

Fhotographs of the external tanks with the
accsleromaters inatalled are shown on Pages
6.024 and 6.025,
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DESCRIPTIQON!
Measures left external fuel tank longitudinal ac~
celeration at the center of gravity of the tank
(Tank Sta. 76.3).

CONSTANT ¢
7.909 G's/50 K

CHARACTERISTICS:
THANSDUCER ~

Type - Statham AJ43-10-350

Serial No, - 813
Naturel Freguency ~ 110 ¢ps
Damping Ratio - 0,90

GALVANOMETER
Type - CEC T-342
Serisl No, - 5021
Natural Frequengy - 222,06
Demping - 0,586

RECORDED:
Oscillegrapr. Channel 2-27 for Flight Test
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DRSCRIPTION

Measures left fuel tank lateral acceleration at :
the forward end at Tank 8ta, 38,0, ‘

CONSTANT:
7.583 G6's/%0 K
RAC STICS:
TRANSDUCER
Type - Statham AJ43-10
Serial No. - 1606

Natursl Frequency - 116 ops
Damping Ratio - 0,68
QALVANOMETER
: Type ~ CEC 7~342
Serial No. - 4888
RECORDEDs
' 0soillograph Channel 1-2 for Flight Test
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DESCR N 1

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

SOMSTANT s
8.567 G's/50 K
ISTIQS:
TRANSDUGER .
Type - Statham AJ43-10-350
Serial No, - 596A
Natural Prequency - 128 ops
Demping Ratio - 0,80
‘ | GALVANO
Type - CEC 7-342
Serisl No, - 4958

RECORDED:
Osoillograph Channel l1l-3 for Flight Test
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DRACRIPTION:

Measures left external fuel tank lateral acceleration
at aft end at Tank Sta, 122.3.

SONSTANT:
T.149 G's/30 K
CHARACTERISTICSs
THANSDUCER '
Type - Statham PF-10-350
Serial No. - 1905
Natural Frequency - 85 ops
. Damping Ratio - 0,66
; . GALVANOMETER
' Typs - 7-342
Serial No, - 6173

RECORDED s
Oscillograph Channel 1-4 fer Flight Test
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DESCRIPTION:
" Neasures left external fuel tank nermal acceleration
forward end at Tank Sta. 38,0,

- SHARACTERISTICS

SOMITANT:
18,930 G's/50 X ‘

IRANGDUCER

Type - Statham AJ43.25-350
Serial No. - 1251
Natural Frequency - 208 aps
Daxping Ratio - 0,66

. GALVANOMETER
Type - CEC 7-342
Serial No. - 5097

BROORDED:
0scillograph Channel 1-5 for Flight Test
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PORM 88-9. ¢ DOUGLAS AIRCRAFT COMPANY, INC.

( ‘-:.1,’ DaTe '_____.____.__.__ PaGe _.6"__9._‘-’_._
PRePARED BY _IJ_!L Harris MobEL Al
TiTLE M"sti‘gtlon REPORY __
»
DESCRIPTION:

Measures right external fuel tank normal ac-
geleration at forward end at Tank Sta., 38.0.

CONSTANT 3
18,356 G's/50 K

CHARACTERISTICS:
TRANSDUCER
Type - Statham AJ43-25-350
Serial No. - 1252
Natural Frequency = 210 cps
Damping Ratio -~ 0,72
GALVANOMETER
Type - 7-342
Serial No, - 6157
RECORDED:
Oscillograph Channel 1-6 for Flight Test

g oy

b -y
* .

Wi =



!
1
|

.
i

——
}

T

1

! .
o}t
RS
v

-
.

.
v
. .

A~

[
.Datx

ian’Alln iv
B 11T
' |

FLIAr 73 PUNSE
NP

—f
R*
b -~
1
-} .
P -
1 , : .
L CALIBRATIIN AETER
T T ot aerit T EIRTIAL T S, T
N lL L?" l..,"b‘..j : AR
:', ;'-:1..0.oooc,;-ooo.l’
4 el Ll L sesemas! <UL
Wl Nl T . eaepevsccane l
LN L PO Y s e eeeenns [H
! Y N s eseenssanse i
Tl T DTl s deaenee ™/ /oA
A S S ST SR ST S R
N . e .
D o i.0 N “
! N s - [P A T
PP B A S R N 2T P
E B —-
oot L=t A
’ oo T oot
- [ .I.I\ i
PRI T S I I PP N T —ny
J"' : J B ~e v sl
T A T ENRY S O -
ey 3 J. P D= ' o1/
DR TR S IR
‘. ./'.,_-? A ST N s YR
. N : . .

o b A ¢ 27 w0 etk
004000 .. . el b = PN
N RO o o o= o

4 .‘(,‘)4‘..\} PN - t" I3 _fn ‘. e
TR R o
i ‘ ]
- 3 -
<+~ + ]
by - . t ) +
b '
- | .

-2 =370

[

Do i~

.
'
;
.
<« L
. .
.1"‘
el
ol
~elo .
)

dovdn
-
- e
e
g
o

N ~e .
e
—.'4
o

ST
.

.

.

-+
. ) i
. [
i
- e o=
[ R [ :
-
B R B PR S :
el A PR L.
g SN
. ' S
P ,
. ¢ .
; -
B
. ), . i
PR N, [ A'- o \ 1 -
. T ST I
| S . 4.
M i
~iL ot N
e ¥ -5
. ¢ K ~.'.1
RS U] IR S
wioh (11 ‘
,
v eed . m ) +
] [ c6 .
att LR ./7* B ——t
1 - b I
‘e 5 - - ) i
e 4 S B B A
N ‘ .
T v ‘$ ..J -
; T ;(
R e It ‘B [y ﬂ__ a
ek ' P SO
. C e mees b .‘1_. -
. .
B O
vo- A, .- - _?‘,.
H
' - ' -
- e
. ~ T S N
. ) t
i .t - t L . +4
. i .

ha I



sl'l - " o, e eute s e weemprame e e - . I
B Lmo - —1 IM e

i

= =t

|
i . v
i ! H t : i i 1 | !
— e s e S S e R T SR S et alil Stk el o
1 k. . H * i ! N T . .

[ ]

“EDT

- o et

e
b
4
i
1
1

T
A
]
L

ot

PR

1

i/‘:‘

)
3y
4
)17}
iy ml ;
00
*-4 -1} -4].‘[.-.. PR

L
]
[
*
b
d.
i

i.

."";**- ;
AR
N N—

l
bov o
'
‘s
' ,i.—-
i
r
!

4

" R SRS S S A :

. b -

SpTTTT Ty

: - e S R e e o - [N . &
’ B A A A S : : L
K i s . . ~ ; ' X . N X t
i i - [P R i e DERES SRS SRR Jh b et b i
SR S S SR T Lo A S At A
| i i : . : oy o ' : . ' . : H
! 2 ; > ; oW D VRS IPES WU SN S SN
St o S R - B P ‘ ] P
! i : i = A i 4 :
i } ! Ly . ~ -3 B e e SRR SEe T R et R —_
R SR I R S
‘ N g R . ; . ' i
m ‘ ' P . - ’ mu - ‘JL . " -t _ H Siitis R acliihast o
O I T f ¢ oo o0 o i ' R | . :
. . = } 2 i R : : ¢ i ' . : ‘ i .
. b 4 ' ‘r L e o R I e R S o : -
br - - - . . N 1 1 . '
" : : ' 1 1 M -
§ .—; ! » : “ w . . 1
~ — B L il SRttt S -y L= P L
B S I s T
T . S S S, * I S T S S
l_T‘ A‘\, Y : . . : N ; m . A ;
} N ; : | . { t ; !
O R - . . T S S T S
- ».(.{o -~ .lﬂ RNl s R A TP IR RS Ay H ' i H R
i ”' N ) -z ﬁum, ~z et ko 2! { _ ! ¢ : i ' . f
RISY SO S LAY B R R R R e R e Er e =
TR : SR oy : I L
N SR o SO WA .,T.L_!,+;£, P SO RSN S JR N,
’ ‘ ..lm.l pl’.olr,w v ¢ e i i " i y ‘ | i ; ! f ,
i } (e e ° i i ! i ) i H ; i ; .
Lo e U SRR S Y SRS S SRS DU USRS SRS SN SN NI S .
R GG, S TP AT S et P o *n .». -
H ) T Tl e . ] H { } . i
{ - o o . i ' \» . M!lh.wl wu"....,.h.. - H H ; ' i N i f :
i } R PR R o a7 PR o — = PR L e ol B SR e e
T RETIIIE 2 S iat s B st Bk T S A M .
. ' — e @ . R N . P T U IO RS SO i L H
BRSO I TR Tl s albrastes S-St et S S Sl it el :
H . S W e et e EA N S e uhlw : { . 1 ) g ; ;
T T e i ~ : PR S “....\u;luwu‘ i bt i RN ., Bt T e AM - :
i S 1 ] . I . [R— . :
i T-u”.lu u.n S [ - ' e e e o 4o oece . Ma H :
. ..Ae .hr...r.wu.rnw‘ur‘Wkw. 19 b ~ + + - t -4 U o B Bt i e e r.wvl w
: gm SIS A - - - JO PR S : : : s s : }
! c L L > - 17 - -4 . . B Lt e T e e . ) ‘ . B N
A e ”,H lrWP»iw.c -t . Nf. (ST e -y y - - - N N oA e TNy .uah.ﬂvo‘ﬁ. B il ‘_ - “' : w
' ! [ . Tole a2 ~ e ‘ . ) . N
N N B IR P . —d . . } . . . [ I S .
T v..lQrwﬂ.m W .- - -1 ,or Ty ..W...v%v 0. &411WQ.V4; B r rn oot ;
i ¢ P U - - " E Y R A o . \ ' | . . ¢ '
H M e s = N ] T i 4 P, e 1D I . K i PN
(l_. t!wl' .r‘mm- Z .:.uu'J .x4.|\ r‘v I R R { b v .- Iwu - - ,.r.”tl.ln%n -*wﬂ'vi&lni:&b’ u..ult}i wl “;5«4‘ e S a“ 4
H t ! B : ! ' : v R S S : M
. ! : ' i i i ¢ o e s,% oo owe P i b 1
3 s | S Y G T T RIRE SEn St S R 1 B+ Sedee dhisous e e = d e~ ‘«! 1 - 4 ~t
i v A . M M R ' t . i ! H i i { i IM )
P Pl P IR i
S RIS nnls sl uliiie Sl SRR SRt SRS + +
: } !
. } |
T .-

o
!

-} .+_.._
i

‘ ot
uf ; Awit [N S S s it it -4

-
i

2
e
o
-
-
]
|

'
'
n
1

41
4
x
I
|
bt
M
t+
——
1
+,_._l
r
+
_._-1-*.
-4
i
+
-4
t
&--l--f-_




T

mirou

roes

}

T%:4é

it

A

e

i

H
b
v

—
—
|

STy Y

g =gy

o afer ordyay- -

'
i

o A

“CALTRRATION]

i

g

W

puUC

<

‘RIS A 2525

b md e

et

N
i

-+

[ 4
-

L TRA

i
!

o3
&4

$1

i

H
i

Bt ..‘?._.,..1.. [0 e rawng

-BON

oao’nogo

-

-+

s

!

L
Se

MEL NUMBE Ree

13
!
. .4‘..
!
I

-

-
e8P
‘RANGE

SRENE
i
i

-

fl—
]

JR—

T

5 TR

YS
b

'a\;__%
oE i §)

i
-—1»‘—*—

o

-

4

1
i
' |
i

+=35 °
IS

FDTMERSTONS L
. PFPCENT UNRA
"AERTDGF VoLt
P CHAN

I NOMINAL.

{
)
H
b b e
.

!
i
i
¥
+

9
5
1

ez ..

R
i
A

.-
i

! c‘fpmpﬂr‘rmﬁ

SHUNT

f

o.u?ocq:.
e 0000 s

DATE e eneeds 01727/60

[
t

CRessese
i)

i

i
T

NUM
AL1RRA
i

RUN

| IT106s

CAL TRRATTON FRCTARS ™"

-y
1

U&
Qb_ £

frd FP z-") .

!

{A-ﬂﬁm» -

TeR

6

jO?ﬁESf’
; P - [
+90377 Jo1

|
1
i

G

-0

N2iiite

=plepag]
et 3 02 TN

1-¢p
-to

g
61
- ga=Te

L+
+

;/.%-'V/V‘ o

R
-

4

TRMS sL0PE

£

Mv/vs es

'

L RMS THTERCFPT =s26n68
i

17RMS SLOPE

16, O
P
=

!
1

gp

' §2-

- - T e
Y

]

3
iy
._'J

4

F
-
2 P 1 3
IS LA
0o
- L‘
po

-+

i
P R
. % T w
! I.M\n;w - ¢! -
N et e -
. e oo ¢ e -
B élﬁ:;r‘&Fq.M:¢
N { o
——aZ L SR .
&v«u 1 ! '
mxm ! i

ey

'DOWN=$CALF

‘ +

1

BOVIN=SAALE

HOFY

.

¢

| Ud=scaLe

-1+-BHREENT:

. PEMIATION.
+ ‘-——w»—
00,
7700

e

L

" UPFSCALF

s -
'

L. .
:LO

SR
H
t

3

+

f
t

{

w..,+.-..._!. ,

of
-

o

i
|

eVEA
]
belhasb |
1R - '
30“!?:? -p1 ¢
LE]
nsp.
rnh

e e 73105 ~=b3 |-

.;329
“sl¢

> 2
£409
]

5

0

22
22

>

i
"03"
-0

+

+-00

-ol

.oy
“;J-gafu}

,33 .

tAT1on ~-9$«c
e - PEYIA

14213
94475
874721 ~02
1y
A
TA1TYRY
317
EQ9L
359
[Jd

) ff
B

A .q"LZ.ll;Q.: 04.. ..
| -

;

|
o

;

4+
[
!
-
-
f
-

| .

e

'S
.

Yt
¢ 00
R
-y

| DEVIATIQN |
oh?
26

—t -

196

-

‘
1

”,fwuf._ém_TM.Tr,+

¢

H

s ‘Y,.

!

i
i

!

‘“’1'7

i
'

¢
JOs Y,

1

B S

i
1
'
i
4
i

IS NS T

.
e

SRS S U
|
-t

]
- -

1
! ; '
e e 22

4

t

St

L
i ‘_."__:}.‘_'
oy

o

oY
.. 00

o}

413 ' 00,
g,

: .
cde

o131

i
23
0170308 =02
-2 243R4 .. BO;-.
872220 1 00O
et
ARANA 02

07 -,
02

f
05 -

t
'
or

02

AD
250N0 ' 07 -

0. 02 -,24716 =01} _
{
1
!

0
acpo o)
0 o

PO0ID D5
0

50
000po m39

de

_.?
H-=4500D0 01

+300p0

Y &3

oP00DO

o P50D0

s e S
L ..*f_,m;_», .
+~..-

' :
RO S (O B
¥ i ' N “
T S SO S
s _ Vo ’
it BT !
A
BRI SR SNSRI VR RS P
i - |
v - - M\!‘Wi:,t.,l:&x,.
bt

S ST T T
N — .

FRRR i .
! :
g g sagpe: gy
H [
i ¥
A
{ . {
+ i i !
N WU DR
[ i
H H t m
o e g e b
i HR
aq
—q-a—
b
e e e R
: | '
| _
RS VNN SIS S S
| 1 w 1
N * B
. mv:l.»l‘tﬁ ..
N H i
i \Mv . ;
B s 2 -
™ ;
LI ;
BRSPS SRR %
H 1
. ; i :
B R SRR SRR ¥
t . :
H
e
NI -
3 ;
i b L

L

~%~ﬁw@}nﬁ

44 - h0np0

) Y
— A - -4 - .
i ST : Tee s ed e T n
3 : } . : R P LM i {
& RN S Ry — - [ S S R IO IS TS T :
H Y 1 T H T : T ] s ’
il 1 N i i H
: s ST S S S . ~ = odv O . Ii + o em L i e
! i . i . : ! i : ' : B
| i ; | ; i | H i i t ! | m i ; .
i e I R S . S TRl s e R
! ! 1 ' : : ; ; : ; t .
H i . : ! f i : H : . . ;
S S T T N R -
m + N ' _ N H i i t . t .j N '
: i i | } I T : { i ‘ ! i _W . ' ! .
R el R G EEE S T e r ‘ 1 + - - e S e v R i St




g

PORM 38.9.1
PV

:

DOUGLAS AIRCRAFT COMPANY, INC.

DATE PAGE 60 mo

Presanco By X, B, Hayrris = MooaL

TITLE Wﬂn RgPORY
PTION:

Measures left external fuel tank normal acceleration
at aft .nd at T‘nk Sta. 122030

GONBTANT,
18,980 G's/50 K
DESCRIPTION
TRANSDUCER
Type - Statham AJ43-25-350
Serial No. - 1253
Natural Frequensy - 210 cps
Damping Ratio « O.T4
GALVANOMETER
Type = CEC T<342
Serial No. - 7317
Natural Prequency = 225 ¢ps

Damping - 0,574

RECORDED:
Oscillograph Channel 1l~34 for Flight Test
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PAGE

Prseanzo By 1. K. Hapria = = MooeL
J1dg. Loads Investigation

ReroORT

.00
30§38

NOSE EQUIPMENT RACX ACCELERATIONS

Accelerometers were installed in the nose of the
airplane on the forward and aft ends of the equip-
ment rack, P/N 5547318, Accelerometers were also
installed on the airframe structure, Airplane Sta,.
29 and 439, below the accelercmeters on the equip-
ment rack., The accelerometers were orieanted to
measure normal accelerations perpendicular to the
fuselage reference line. Photographs of the
installation are shewn on Pages 7.011 and 7,012.
The agcelerations were measured during the flight
test phase only for landings 138 through 156,
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Mesasures acceleration of equipment rack, forward end. A
SOMSTAWT: !
80.73 G's/50 K
SHARACTERISTIO8
TRANSDUCER
Type- ASA-200-380
Serial No, - 3025

Natural Frequency ~ 1065 cps
Damping Ratio ~ 0,74
GALVANONETER
Type - CRC 7-342
Serial No, - 7327
. RECORDED:
Oscillegraph Channel 1-23 for Flight Test
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DOUGLAS AIRCRAFT COMPANY, INC.

Pacs %‘m

RBSCRIPTION:

Measures acceleration of nose equipment rack, aft end.
CONSTANTS

74,206 G's/%50 X
SHARACTRRISTICS ¢

IRANSDUCER ,
Type - Statham ASA-200-380

Serial No, - 3026
Natural Frequensy - 1225
Damping Ratio - 0,94

GALVANOMETER
Type = CEC 7-342

‘ Serial No. - 7302

RECORDED:
Oscillegraph Channel 1-25 for Plight Test.
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DESCRIPTIONS
Measures scceleration of structure at Sta.
SONSTANT s
72.147 G's/30 X
CHARACTERISTICS:
IRANSDUCER
Type - Statham ASA-200-380
Ssriel No, - 1464
Natural Frequensy - 1110 cps
Damping Ratio - 0.74
GALVANOMETER
Type - CEC T-342
Serial No. - 4903
RECORDED:
Oscillograph Channel 1-13 fer Plight Test

29.375.
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DESGRIPTIONT

Neasures acceleration ef struature at 3Sta. 45.375.

 gonsawTs
62.165 Q's/50 X
CHARACTERISTIOS¢
wsggcm
Type -~ Statham A6-100-350

Serial No. - 10019
Natural Prequency - 366 aps

Daxping Ratio <« 0.46
GALVANONSTER

Type - CEC T-342

Serial No. - 7315
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FLIGHT TRST GRNERAL INSTRUMENTATION

Photoscope

8- A Douglas Alrcraft‘Compuny-developod photoscope
was used to ohtain horiszontal and vertical speeds
at airplane touchdown,

The DAC photoscope is a 35 mm camera running et a
precise rate of 20 frames/ses. The speed is con-
trolied by a precision power supply with a power
requirement of 24 * 1 volt D.C., A circular etoched
glass grid graduated in 2 degree increments of
glevation and 1 degree increments of azimuth

is located in close proximity to the film plane
and the grid lines are super-impossd 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
horizental line in space., This grid is fixed
with respect to the mounting base, and the camers
body containing the lens and film rotates in a
horizental plane. The camera base (with glass
grid) is locked in position after leveling and
alignment. The camera has a 6 1/8 inch fi.5

lens and a shutter speed of 1/284 second. The
film capacity 1= 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
conorete platform to assure rigidity, A photo-
graph of the photoscope is shown on Page 8,002,

Camars 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 elsvation ~elative to the photoscope
camera.

Certain markings were placed on the airplane to
provide scale checks for check purposes with the
photoscope film, The tires were marked s an aid
in determining the touchdown point in the photo-
gcggg film. These markings are shown on Page

e
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Toushdown Rate of Desgent Indisater (TRODI)

Four TRODI units were used for
instantaneous reading of vertical
speed of the airplane at touchdoewn,

Two TRODI units were placed on each
side of the runway near the area of ine
tended toushdewn. 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 eperation, calibration, set-up
and alignment of the TRODI equipment
were handled by NATC persennel.
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Mitghell Camera

The Mitchell camera wasg used to measure
horizontal and vertiocal speeds and was
used 28 a back-up data source for the
DAC photoscope. The Mitchell camera

was operated and the data redustion from
the film was completed by NATC personnel,

e
.
N
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Spaed Over Deck Indicator (SODI)

The SODI was used for instantansous reading
of horizontal speed at touchdown and was
opsrated 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 Sideslip Camers

An 16mm movie camera, designation N-O,
was installed on the right side of the
airplane at Sta, 86,0 te photegraph a
view dewnward, Q(rid lines were painted
on the runway and the intent was to
photograph the grid lines and detar-
mine yaw angle and drift speed at air-
plane touchdown. The camera operated
during appreximately 50% of the landings
and on these landings for which film was
obtained correlation with the osecille-
graph records was not possible, A pheto-
graph of the camera installed en the
airplane i= shown <n Page 8.402.
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Telemstry Equipment

Crystal type accelerometers were installed
on the nose elecstronlic equipment rack
adjasent to the accelerometeras discussed
on Page 7.001 of this report. These ac-
calerometers measured vertiocal shock loads
applied to the equipment rack. Due to tne
high frequency expected, the results were
telemetered to & ground astation and col-
leated on magnetiac tape, A photograph eof
the airborne transmitter installed in the
airplane is shown on Page 8,502.

The carrier frequency assigrmed to the
telemetry system conflicted with a nigh
priority project operating at the Naval
Alr Test Center and as a result, usable
data were not obtained.
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Drop Test Reaction Platferm loads

For the drop test phase of the pnrogram, the
ground reactions fer both main landing gears
and the nose landingz gear were measured with
reaction platforms of Douglas Airoraft Company
design., These platforms (E.S. Static Test
Drawing 31296) are of 60,000 1b, ecapacity.
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 $.017. A photograph of

the nose gear reastion platform is shown

on Page 9,028, The procedure followed

for adjusting the drag preload on the plat-
forms to eliminate a hack-lash condition

in the links near zero drag loads is de-
talled 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 h/yésm Ohms Resistor Calibration
CHARACTERISTICS:
TRANSDUCER
Type - DAC Design E.S. 5212457
Serial No. - 2
Naturel Frequency - Approx. 90 cps (Vertical)
GALVANOMETER
Type - T-342
Serial No. - 4978 :
Resistance - 344.7 Ohms
Natural Prequency - 227.8 cps
Demping - 0.619
{/\1“1\ 1’.20%>
latform > th\
S ]
! ~ ' '
]
RECORDED ¢

Oscillograph Channel 2-8 for Drop Test
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RECALIRRATIC. . CF CYNAMIC 2EACTLIUN PLATIORM 2

AeHs S51CEy SCRTICAL LUAC .
TEST RUN  GHANNEL LOAD Vo ADING / Y
2 Z " , W0 E
2 2 5 5300 792 L10Le3 %009
4 ? a 10069 . 1579 L21014V7 10009
2 ? A 18000 2355 AR 15000
2 2z 8 20000 A - Jalgy? 20000
? - 8 25000 2704 5036 S 25000
2 2 ) 30LEGD NETS 50720 1¢800
2 ‘z f 35000 ST . T2200 34000
2 & Q AT IR S E2THE LG000
2 2 3 45000 T U6 SUBSY L5004
2 2 £ 50009 TING 1.0L953 56000
& INTERCEPT LLOPE 1 SLCP. 2 SLOPE 2 SLOPE 4
AVI DELYA Y MAX, ¢ MAX .- CHMITTED X
( \ ~124364 L7723.707 )
p) : u2.240 TH. N3 -05,827 .CJ250
39.306 L7655.79
hy1%¢ SR PR BT -56,1461 « 10403
31.542 7656.15%
Wl.445 LT.202 43,078 L2720
36,772 W1533,6174
37.252 57 5T ~LEL123 <R3435
35,262 LTE18 ,49L
29.65‘) ‘.’)‘0977 —hh.l;”. '732CC
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DESCRIPTION:
Right hand gear drag platform. This transducer
:ﬁﬁ:?res horizontal deck forces induced by the landing
CONSTANT::
Lbs. = 11411.8 8/A / 250K Ohms Resistor Calibration
CHARACTERISTICS : .
TRANSIUCER
Type - DAC Design E.S. 5212457
Sericl No. - 2
GALVANOMETER
Type - T-342
Serial No. - 4903
Resistance - 354,1 Ohms
Natural Prequency - 227.8 cps
Damping - 0.598

1200

Plat- Ohms @)
rf::bf{
~ ,

L—~4+Lh~—j

RECORDED?
Oscillograph Channel 2-12 for Drep Test




Page 9. 007 )

Repors ’”6}6 ‘

B

TEIY oy T
1 050 AT D IR DGR AR

I O R

14 . N L i
- Sy .

T I 1 SRS H R ;
S T8 5 8 5 o SO
TR =
LESAR k
] Ao :
Y J
LU CE ;

‘=

00 INIRVEIY  SNGISIAIG OL X $37D4D T
N ¥ s nwidcem ‘0D MISSD W TAIIOIN mox
19-166€ DINKLINYOOT IWIS

"
:7..-




'é 6 Jan. 1961 OCUGLAS ATRCRART COMPANY , INC. . pace  9.008 7
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: g\ ' CALIBRATION OF PLATPORM NO. 2

¥ - :

DRAG LOAD PWD AND APT

P = 11,475 8/A @ 250 K

TEST  RUN CHANNEL LGAD READ ING X Y
2 } 2 1178
2 1 2 -1425 -153 -.12793 -1425
2 | 2 -2918 -306 -+25585 -2918
2 1 2 ~4366 -4 61 - 38545 -4366
2 I 2 -$906 -518 ~e516T2 -5906
2 ) 2 ~7403 -771 ~ 61632 -7%00
2 ) 2 -8893 -929 - 71878 -8393
2 1 2 ~ 10564 ~1086 -.90803 10584
2 1 2 ~11834 -1243 -1.,03930 -11834
2 1 2 -1337y -100 ~1.17057 -13374
2 1 2 ~14868 -1557 -1.30184 -14868
2 ] 2 1203 152 12709 1393
2 1 2 2975 304 J25418 2975
2 ! 2 4uu0 k62 «2P629 B440
2 | 2 5998 819 .51756 5998
2 1 2 %62 779 <6513 7862
( ) 2 | 2 8974 931 . <TTB43 89T
2 1 2 10508 1038 .90970 10508
2 1 2 12020 1242 1.03846 12020
2 1 2 13579 %10 1.17893 13572
2 1 2 15181 1573 1.31522 15161
INTERCEPT SLOPE 1 SLOPE 2 SLOPE 3 SLOPE 4
AVELQELTA Y MiAX.e MAX o= OMITTED X .
31,769 11489.517 ;
34,393 75.259 -162,780 .00000 g
40,978 11476.698 o
46,866 NB7T.417 ,
23.983 54,278 -60.541 .12709
50, 396 114380.718
21,477 47,487 ~45,256 «65134 .
$7.055 11485,706 .
19.491 ¥5. 481 -43,.841 ~1,03930
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DESCRIFYION:

Left Hand Main Gear Reaction Platform No. 1.
This transducer measures the vertiocal deck forces
induesd by the landing gear. 8ee photograph E3
201343,
CONSTANT:
Drops 1 through 1% .
Lbs. = 47380 8/a for 250 X Ohm Calibrating
Resistor
Drops 15 through 31 T

Lbs. = 47487 6/A for 250 K Ohm Calibrating
Resistor

~ CHARACTERISTIOS:
TRANSDUCER
Type - DAC Design ES 5212457
Serial No. -1
Natural Frequency - Apprex. 90 ops (Vertical)
GALVANOMETIR
| Tyve - CEC 7-342
Serial No. - 5118
Resistance - Galve sees 344.7 Ohms

Natural Prequency - 217.> ops
Damping - H = 567.
RECORDED:
Oseillograph Channel 1-8 for Drop Test (Dreps 1-31)

a‘ Alﬁ : "“ﬁm T G O
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DESCRIFTION:

Left Hand Main Gear Reactien Platferm Jo. 6.
This tranaducer measures the vertical deck ferces
induced dy the landing gear. B8ee photograyh B8

201343,

CONSTANT:

Lbs. = 48450 5/a for 250 K Oha.Calibrating Resister ~ |

CHARACTRRISTICS:
TRANSDUCER
Type - DAC Design K8 5212457
Serial No, - 6

, litml Pregqueney - Approx. 90 cps (Vertisal)

GALVANOMETER
Type - CRO T-342
gerial MNe. - 5118
Reaistance - Galvo sees 3.7 Ohms
Natural Frequeney - 217.3 cps
Damping - K = 567.

Lt Bt

‘oAlu'nomph Channel 1-8 for Drep Tests (Dreps 32 and Suss) |.

m}_’m;g B L - -



9.0\2

40636

Report

g1 AR “ m R PR . RIS MERNOR IS I DI ISRER KRR AA
1 I A “ . A CSES R
S B |
f it N TJ . - .
»m_ TN 1 w ;
RARER NN -+ T
AT 1 ! ._ _ | . 4
il N I R Cl
N Pl ! { L L A
T -t ; o T i ,
T ' i ! ) f L2 T I S P 1 H
SREE w m : : m _ EER RN M - ‘
i v : L ,, 1 i
AR BT ! ; = : ' * I . v !
m . ; _ ’ m “ : i ' _ i
s |- v “ - Vg 3 i { ; !
R e e B e SR i e e s ey
! “ [ i . < - / . y [ ' | : ' t 1
Fiod _ : , A T N T R
S LRRREN N N : SRR S NN R R A
' t * i t ?
ISES TN T
! KN . [ . ' - H i i .o _ . m
EREENN L L | ESNREEE N
I A 0 B A B | . - ! § B
% - R i -
i By - - . e
L PR I . : . -
T . T NS
" “ - RN
i - ST
Ay i ! o
! : 1
s ERE ! SRR —
. b ‘ . | Lok ie
4 4 4 R r_dA
A2 RER o |
= — ¢ - 1 Tt
SRR C Sl I R et
vw m n - ‘ f‘.l. - . v.;fH
Tt i o MEEE T
ft . —1 T
T 1 _. k =9
ARERN | NN noInd
i1t iy i . - } LT
ST T , e
R I . ' . - . S d e
.#_* . .g i ci b Aot
i H.*.m_ C : " e e n ! H add i
‘ - o i
g -;I— - wh

19-16G€ DIVIHLINYEOT- IWAS

® ININSETY SNOISIAIQ OL X S3TTAD -
N ¥ L0 M I0VE "CD MiBE3 & 13S0 N_?x

¢ )



e e+ a8 e - PR

g{' .
£

b Jan. 1961  CoUGLAS AIRCANET CTVOALY,ILC. past - 9.008 7,
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CALIBRATION OF PLATPORM NO. 1 Lo ;

i X
-

VERTICAL LOAD

Ps= “7,480 6/6 @ 250 X .

. )
' Trst RUN  CHANNEL LCAr AIADING X y i
1 | ! 1122 :
j 1 ] 52 117 R IANS 500¢
1 Y 1 10CLC T3¢ oL 10C00 e
1 ! i LRl tc 2 31178 12020 :
\ 1 t <CChY 4172 TS TIYN <000¢
1 1 ! Telre TEy ALV 25608
1 1 ! 25C8¢C ro3 7050 30580
! i 1 1800 123 73459 32000
] 1 H Rtk y 24% JEL2KT w3309
1 } 1 VETOG 1068 I A LL000
) 1 ) sgcoe 116y 1,302u% 5309¢
1 H 1 cuean 120u 1.159 1) 55680
oy 1 1 1 sLCCT fus? 1. 78844 L0000
\’ .
INYERCERY SLerT o cunos 2 ,osuLiee 2 SLOPE &
N AVLWCELTA ¥ MAX .+ VAX,- OMITTEDS X '
[ ‘
( 123.00c NIRRT
Ut The GU.TST - ing,v38 0323386
GEGZHE L7750, %24
a2t 87,704 S20,94 5 «2670uh
32,45y NP4 UL NS T
2r.e20 B, 82¢ -2T. 2N 32758
T8.552 LINCGL Y
1,622 3,104 -2Z.17 23722
51,217 YTy 2TC
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TXTLE LANDING LOADS lNVESTlGAYlON

.-
et L

nobex akooz
nepoa1 Nn. &0636

RECALIBRAT!GN OF QYNAMIC REACTION PLATFORN 6

Y e L.u. SIDE, VERTICAL LOAD
TEST  RUN CHANNEL ~ LOAD READ ING X ¥
6 2 10 - 7489 . R
6.. 2 10 4980 829 10782 4980
6 2 10 w0635 1623 21108 . 10038
& 2 10 975 2421 L3WBT - TIN9TS
P 2 10 19925 3242 SH21564 19925
6 2. 10 24990 uo0s « 52087 249%0
'S 2 10 29985 ug21 « 562700 299465 7
6 2 10 389690 5666 < 73690 349480 -
6 2 10 36600 6470 STy 36600
ry 2 10 44 850 7272 «WSTT 44850
é 2 10 - 59895 8o717? 1.05086 4989S
A INTERCEPT . SLCPE ) sLoPL 2 SLOPE 3 " SLOPE 4
» AVE.DELTA Y MAX .+ MAX , - “OMITTED X
( 3 216,058 56559.489 ' '
611,779 169.982 -2794.09) . 00000
~¥3,827 u75ub.531
97.592 239,066 -132.262 +Bulng
-48.649 ¥7553.579
734562 197.573 -98.405 .520817
48.30% Th.240 -79.098 «62700
~11.967 BTU66.940
: 27.934 Wh.867 -77.014 .10732
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DOUGLAS ALRCRAET LOMPANY, INL. PAGE 9.0\5
€L SEGUNDO DIVISICN : '

el

Y PREPARED BY H.D. MERIWETHER : .
DATE 24 MAY 1951 MODEL AWD+2
TITLE LANCING LOADS INVCSTIGATION REPORT NO. NOEIS

RECALIBRATION CF DYNAMIC REACTION PLATFORM &
TEST  RUN CHANNEL LOAD READING X Y
6 3 10 7792 -
6 3 10 5000 225 <10750 5000
6 3 10 10000 1634 21215 10006
6 z 10 15000 2640 .31680 15000
6 3 10 2000C 3246 42145 20000
6 3 1C 25000 4048 +52%%8 25000
6 3 16 50000 4850 62971 30000
b 3 10 35000 5650 .73353 35000
6 3 10 80000 64 BY .83926 40000
6 3 10 us00u 7254 ouE3 %5000
6 3 10 50000 g1y 1.05349 50000 .
INTERCEPY SLOPE 1 SLOPE 2 SLOPE 3 SLOPE &
AVE.CELTA Y MAX .+ MAX, - OMITTED X

-109.880 L7756.76C

56,840 130,974 ~-201.513 .00000
-173,085 47919.499

17,869 40,717 -44,122 1.05249
-181.53% WT9u8. 430

16462 26.861 -26.281 .23226
-201.954 W7979.126

12,673 23.053 -18.500 . 10750
-226.524 ¥8013.992

£4552 15.662 -5.913 21215

Ll
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PORM 8881 . Douu’ mRAn COMPANY. INC.

(g
€« Litme .. PAGE

Dare ____..!_11
PaErARED ﬂ”m ’ MoosL
TIng = : . REPORT _

2
L\
- DESERIPTION:
Left hand drag plattou
OCONSTANT
Drops 1-14 = 11438 8/8 / 50 K Ohms Reais. Calid,
Dro;: 1531 D = 11420 0A / g K Ohms Resis. Calib.
Drops R and Subs. D = 11688 8/4 / 50 K Ohms Resis. Calib.
CHARACTERIBTICS:
Type - DAC Dug. 5212457
, Serial No. -~ 6, drops 38 and subsequent
o - GALVANQWETER
b Type - 7:342
' Serial No. - 7327
Resistance - 354.% Ohms
Natural Frequency - 222.0 apa
Damping - o.56§
RECORDED s
Oseillograph chaml 1-14 for Drop Test
%
(.~




e 9.019
%0636

Pag
Report

S 02 —0%
< RENSRENE T 21 S S Ry esas
T P i S DA
-t ’Trv_ i _ A . R ' —peen s
SRR N do ) 1 A Ly S
o ! . | . . ‘i - - s o
) H i “ :

; | S T D L i .
AHEERERN : . “ kR RS | - ¢
]! 1. ; . . o N

HITERER I JERREN o
- + + - i t -t " =
HIRERERS Fannnnt
' Ty | | : _ 1| c
+ ! i Vo { N i _ - . . - N
_ I8 .” ! u - 1 | : + )
H ; I ; T
i T L ’ “
“ . ! o R . N i
[ ' { T
SR 4 - N
_ - n . ! _“ .
' - v \ : -
B ) 1 1 ! -
RN L ; ‘
i \ O ; . .
R N | | o :
- : iy -t
gl S e e
¥ w i T
P bl . , ! B -5
Lm i . . I . - w
! : . e B S
. _m _.v B TN ..ai.lT.Hy
T - T T
"‘.. ' r ' .L.:KW
EEREE : | o
- i __ ~— 0°T
15 I O A :
F 1 ,N, rw - m
3 ’ ..
- 4! m - I -
|- ¢!
JNSRNEE | : .
T I : 2T
m L... n 1 ) 5 - .
" .* ! IO SR L -
Fmi, ~ i e S L PR it 09l FENSH REn i I
m - - -~ L - - - - b a
- ~ @ ININYESY SNOIS AIC AL % §ITTAD T g .
. b

7 FsnM YK TOD HISST B TISININ ~
s 19-L6GE JIAHLIE YOO T-IW3S 7! v .
¥ .\\ : ﬁ\
¥ vt . —




ASD-2

P
M
Repert N

020
. 10636

lNcl

UGLAS AIRCRAFT COMPANY

tggion

Meriwethe

H. D. !
61

Ldg. Loads Invest

Jan. 19¢

Propared by
Da

Analysis_ .

5o LiTNe

rORM 28 08
{9~51)

i

1

bt

-+
v+t

aage e

paes:

HEESS
be

1

+!

S Bipstas Joumy o
Ppas
e

!
T

by sgs
13 Sen

o4 4
T
v

-4

g vt
g

1

LI T

PRy BeY
g -

4

-

-

-
vy

i

I

[OF HE e

2.1

1

VAL d st e d

st prd oo

N
oy

ILee N s

2

1229

3

o bt

-

boe

ot
L
PaBas 15 35!
k i
seusks e
al e
T
T
jIseifungl
T
te5iiellas apla
o N » [ 2
+ M T
T [Sags
pregs sgnss spgps
} e
& mxrhf.l
+ v -
=]
:
I
: a2 891
+tet+
: 3
i i 31T 3
"H i B
esasas oot it




P MR SR,

. w"’%‘m

"9 Jun, 1961 " DGUSLAS AIRCRAFT COMPANY,INC. pase 9.021
N ‘ \ EL SEGWUNOC DIV1ISION Repers 40636
L} o CALIBRATION OF PLATPORM NO. 1 ' -

+

DRAG LOAD FWD AND APT

P = 11470 8/A @ 250 X

TEST RUN CHARNEL LOAC READING X Y
1 \ 2 1063 : (
1 1 2 ~-1530 ~1432 ~o 13452 -1530
T 1 2 -2982 ~276 -.25964 -2983
i 1 2 _— Y -y1¢ -+39135 NTYY
| 1 2 -5992 ~55% -s52211 -5992
1 1 2 -T{UY -594 - -.45287 ~Thisk
1 1 2 ~8949 -a32 -.78363 -B949
} 1 2 ~10%5C5 -37 -.21345 . =1050%
1 1 P 11932 « -1110 -1.0uk21 ~-11932
) 1 o2 13442 -1258 -1, 18344 -13462
1 1 2 ~14915 . -1390 -1.30782 ~14915
Y 1 2 1634 143 « 13452 1624
\ 1 2 1060 283 .26623 3060
| 1 2 4595 429 40357 “695
1 1 2 6196 566 «53206 . 6199
‘Y 1 1 2 7756 712 66980 . TT8S
(O ! ] 2 9312 339 +E0809 9312
1 ! 2 19816 990 .93133 10818
1 1 2 12191 1125 1.05823 S 12191
| 1 2 13773 1262 1.18721 13773
1 1 2 15278 11y 1.33020 15278
INTERCEPT SLCRE ! SLCPE 2 - SLEPE 3 SLOPE &
AVE,.CELTA Y MAX , ¢ . MAX .- OMITTED X
53.028 11u856.85%
37,184 82,707 -65.33) .00000.
B, 195 114764232 . g
33,638 T7.523 ~68.374 1.18721 %
83,549 11470790 4
30.312 69.978 ~70.027 93133
b T99 1Ih64.959 L
28,710 59.329 -53,008 ~.91345 ey
hi 83:038 TI472.913

L AR S S S - P PN . B . Cnwe e
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DOUGLAS AIRCRAFT COMPANY, [NC, ract 9,022
! EL SEGUNDO DIVISION o
Y PREPARED BY H.D. MERLWCTHER :
! DATE ~ &/21781 MCDEL AWD-2
TITLE LANDING LOADS INVCSTIGATION REPORT NO.
" 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 <1337¢ 1500
2. 6 16 3000 187 .26045 3000
‘32 6 16 4500 283 39415 ¥500
32 6 16 6000 178 <526%46 6000
32 6 16 7500 473 <5877 7500
32 6 16 9000 s61 JTRI3L 9000 .
32 6 16 10500 653 .90947 10500
32 6 16 12000 Tue 104178 2000
32 6 16 13500 840 1.16992 13500
32 6 16 15000 913 1.29944 15000
32 6 16 -1500 -93 ~. 12953 - 1500
32 6 16 -3000 -188 ~.26184 -3000
32 6 16 -4500 -282 -.39276 -4500
32 6 16 -6000 -315 -.52228 -6000
f 32 6 16 -7500 -469 -.65320 - 7500
[ Y 32 6 16 -9000 -562 -.78273 -9000
32 6 18 -10000 821 -486490 -10000
32 6 16 -10500 -650 -.90529 -10500
32 6 16 -12000 ~746 -1.03900 -12000
32 6 16 ~13500 -236 ~1.16835 -13500
32 6 16 -15000 -931 -1.29666 -15000
INTERCEPT SLOPEC © SLOPE 2 SLOPE 3 SLOPE &
AVE.CELTA Y MAX . + MAK, - OMITTED X
-16.388 11535.616
30.687 51,491 -82.981 00000
-11.89% 11540220
27.026 500 005 -63.597 «65377
<8.214 11543, 354
. 24,233 ¥8. 271 -51.335 .526u6
-5.596 11538, 438 .
i 22.969 824542 -4g.743 ~1.16435
§ 6/ 8 -2.717 11534, 370 ‘
¢ T 21,908 37.007 ~%43.560 ~.90529




yosusn.n.g DOUGLAS ‘AIRCRAFT COMPANY, INC.

S " pire _1=10-61 , e 9.029
: ite 'W@m Moos. e
Tine . L REPORT . :

N U
. -
l

REACTION PLATFORN DRAG LOAD CALIBRATION

PROCEDURE FOR ADJUSTING DRAG PRELOAD
llold

'H' Link 2 Pin

Wl M T T———Tenaion Bolt

[

-1 __——Platform End

o _ Platfors Rear End Roller 3trip-

1.Pull out rear end reller strip.

2-8orew tension bolts to contact with frawe end,

3-Pull out link 2 pin and disconnect link 2 leads frow bridge.
Replace with resistors (two SOOK" ) of near equal values.

h-Load platform to preload value (7500 lbs.). Recerd bridge
m.v. reading.

S-Remove load, reinsert link 2 pin (but do not hook up bridgo)
and $ighten tension holts to m.v. level attained in step %.
8ecure lock nuts.

6-Remove the two resisztors and hook link 2 back into bridge.

T-Replace rear end roller strip., Adjust platform end by spasing
eut as required for r clearance (no end play).

8-Gonduct regular calibratien.

Note: The purpese for preloading the two drag links is to create
more asgcurate oscillograph readings. This is done by
sliminating a back lash condition in the links whieh occurs
when the drag load is near sero value.




7oRM 23-3.1 DOUGLAS AIRCRAFT COMPANY, INC.

138y 2 Qza
€8 uirne, CaTe Paat L]
Pazranzo oy Mo Do Meriwether Mooas
s —1d€. Loads Investigation Reront
(R
DESCRIPTION:

Nose gear vertical platform. This transducer
not recorded after airplane drop test No. 32.

CONSTANT :
Lbs, = 28106 8/A / 500 K Ohws Resistor Calib. Drops 1 - 1k
Lbs. = 23950 8/6 / 500 K Ohms Resistor Calib. Drops 15 - 32
GEARACTERISITCS :
RANSDUCRR
TYPE - DAC Design ES 5212457
A SERIAL Mo. - 6
GALVANOMETER
TYPE - T-342
SERIAL NO. - 7302
RESISTANCE - 344.,6 Ohms
NATURAL PFREQUENCY - 228.2 ops
DAMPING - 0.5TA

RECORDED
Oscillegraph Channel 1-25 for Drop Test
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29 Dec, 1960 7 CCIGLAS -AERCRAFT LCMPANY,INC, - pact T 90ZT.

: , T ZLOSLGLNCC QIVISION > 3
| s < Reparts Mal36

| " CALIBRATION OF PLATPORM MO. 6

: 3 4 VERTICAL LOAD | o g%

P = 23,950 8/A @ 500 K

b TEST  RLN  CHANAEL Loal REANING A v
¢ ) 1 T
¢ 1 1 5CCC 1n? L2102 260¢ S
[ 1 | 1062 274 J51633 ~ o taoeL. o
. & 1 ! 15€CC 207 L2653 15000 :
' ¢ R 1 2¢ccee 506 «233467 20000
B 1 1 25000 =1 1.0428¢ 25000 '
* 'y 1 1 sicn 418 1.2551¢C 30000 o
; ok 1 ] 250CC 717 146327 356C0 -
; ) 1 1 - 400Ce 219 1.6T144 WonG
£ & 1 1 LSCC2 2271 1.8795¢ L5C00
: 6 1 1 50G0C 1022 S.CETTE 50000
; ¢ 1 1 §5C00 11z¢ 2.29592 5500
Co 6 | 1 £6CCT 1225 2.50214 610035
Q INTGRCEPT SLTPE 1 JLELE SLCPE 2 SLEPE W
: ( Y AVE.CELTA ¥ MAXos MAX. - CMITTED X 7
. ) _ x
; 2.218 21926182
¢ 26215 Y1.C8Y, “4T.27] «0063C
| s A 74925 .04
28400 37,700 ~u24%81 1425510
13
; ~2.15% 23744.,%91 "
204103 224361 I ININ 2.50°16
g <2207 - 23742 .R9¢
- 16,014 “7.647 ~22,947 loue 27
128.6Ch 28910 .72
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-y
r " N
ot




FORM LB2% 5. 1A

ety DOUGLAS AIRCRAFT COMPANY, INC. .. o nog
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DATE
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e rerortno. $0B38




FORM 238.93.9
Ceenyt

Darz

DOUGLAS AIRCRAFT COMPANY, INC.

PaGs . 0
raeeanco oy __Ho D, Meriwether Mwu‘ﬁ
e 148 108ds Investigation RerORT

Wing Lift For Drop Tests

For the drop test phase of the program,

an upward force was applied to the
structure at the instant the free-
falling sirplane contasted the resction
platforms, The upward force to be applied
was based on the aircraft weight and load-
factor actually encountereéd during the
£light test phase of the program, The
aatual loads applied by the lift devices
were measured by calibrated force links.
Photographs of the right-hand and ieft-
hand wing 1ift link transducer instal-
lations are shown on Pages 9,107 and
9.113 respectively.




some 2881 DOUGLAS AIRCRAFT COMPANY, INC.
L3851 ‘oz
o Dave — Pace

s 7 7T T IO p—— 7 &
TITne ) REPORT

DESCRIPTION:

Right hand wing lift link. This trensducer
moasures wing 1ift applied by the right hand wing lift
pot tc A/C statlons X = 50.5, Y = 233.7, Z = -18,0.
CONSTANT:
Lbs = 5123 8/A
CHARACTERISTICS :
TRANSDUCER
Type - DAC Design
Serial No. - 44A
GALVANOMETER
) Type - 7-338
Serial No. - #365

Resistance - 120.7 Ohms
Natural Prequency - 203.0 cps
Damping - 0,596

RECORDED s
Oscillograph Channel 2-24 for Drop Test
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kM a8-3-1 : DOUGLAS AIRCRAFT COMPANY, INC.

(f'?*l»’ Darve ﬁ,m! L.-m_ Pack 9_' ‘04
PREPARRD BY _ S MoneL A%D.z
. e LAg. Loada Investigation Reron #0636
} s
' CONDITION

CALIBRATION OF R.H. LIFT POT LINK NO, 44A

CALIBRATE BETWEEN RED AND GREEN LEADS

GAGE LOT NUMBER * CHANNEL RESPONSE IN MILLIVOLTS

P = 5110 8/8,, N

CHANNEL TITLE

CHANNEL NUMBER

GAGE TYPE
GAGE RESISTANCE : 120
| BRIDGE TYPE Pull
) GAGE FACTOR
BRIDGE VOLTAGE 10v 10v iov
CALIBRATION RESISTANCE 50K 50K 50K
CALIBRATION RESPONSE 6.13 6.16
1bs. : m__i‘;;i
ZERO ZERO 0 0| -.01
1000 1.2% 1.25 | 1.18
> . 2000 | 2.%0 | 2.0% | 2,37

3000 3.61 3.63 | 3.57

%000 4.80 4.82 | 4.77

REEA 5000 | 5.99 | 6.03 | 5.9%

6000 T.17 7.235 | T.17

7000 8.*0 8..’2 8033

J 8000 | 9.59 | 9.66 | 9.57

9000 10.79 |10.83 {10.73

10000 11.99 [11.98 [11.98

RE TURN RETURN
ZERD ZERO -.02
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28 Dec. 1960

DOUGLAS AIRCRAFT COMPANY, INC. pass'?oo?;"
, EL SEGUNDO DIVISION REPORT 36

CALIBRATION OF R.H. MAIN GEAR No. 16
LIFT POT LINK NO. 4ARA

TEST RUN  CHANNEL LCAD REAZING X Y
by } 1 613
Y 3 1 1 1000 122 « 19902 100¢
4y ! ) 2060 24C «39152 2000
Uy ] 1 3000 360 .5€8728 3000
Uk 1 1 LCOG L 80 «783C3 w000
by ] ] 5C00 599 TS 5G00
by 1 1 6000 720 Ta17455 6CCO
Ly ] ! 7000 33z «361C5 700C
bl } ! 8000 261 1.56770 EC00
Wb L 1 9000 1079 1. 76022 9000
Ly 1 1 106C03 1200 1.7575% 10000
INTERCEPT SLOPE sSLope 2 SLOPE 2 SLCPE &
AVZ,.0TL T4 Vv MAX . ¢ MAX,~ OMITTED X
~6.077 S11k.752
~5.09GC £113,279
50588 9.391 "‘oSb‘ 1036705
«?58 5108.4C6
30638 7.30“ ‘90“06 o]c702
~«C79 5110.390
3.0“2 60207 ‘U.33E 1056776
~1.558 5110.991
1.911 5.2]“ '306““ .97?'6
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DOUGLAS AIRCRAFT COMPANY, INC. race: 9107

DATE

PREPARED BY:
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DOUGLAS AIRCRAFT COMPANY, INC.

REPORY _

9.108
D“-' Paot

Puzranso h g - St
My 7.4 Stisation “‘“_%:

DESCRIPTION:

Ieft hand wing .1ift link. This tranaducer
measures wing lift applied by the left hand wing lift
pot to A/C stations X = "'50'5. Y= 23’.7’ L= "1800.

CONSTANT :

Lbs = 5044 8/A / 50K Ohms Resistor Calibrstion
CHARACTERISTICS:

TRANSDUCER
Type - DAC Load Link
Serial No. - 41A
GALVANOMETER

Type - 7-338 -

Serial No. - 4357
Resistance - 120,4 Ohms
Natural Prequency - 214.7 cpe
Damping - 0,663
RECONDED:
Oscillograph Channel 2-23 for Drep Test

5 Bl 0 M e
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DOUGLAS AIRCRAFT COMPANY, INC.

Darvg M Pace _9' “o

PREPARED BY H. l!!!i“th" - Moot ._‘A .D

rine 148, Loads Invest, - reronr V0636
CONDITION

CALIBRATION OF L.H. LIFT POT LINK NO. 41A

CALIBRATE BETWEEN RED AND GREEN LEADS

GAGE LOT NUMBER CHANNEL RESPONSE IN MILLIVOLTS
P = 4980 8/a
CHANNEL TITLE uﬁ '
CHANNEL NUMBER
GAGE TYPE
GAGE RESISTANCE 120
BRIDGE TYPE Full
GAGE FACTOR
BRIDGE VCLTAGE iov
CALYBRATION RESISTANCE 50K 50K
CALIBRATION RESPONSE 6.17 6.17 |
1bs. i.nqL dec. inec. __i‘;;;l
ZERO ZERO 0 0 0 0
1000 1.7 1.18 1.28 1.23
2000 2.53 2.42 2.53 2.44
3000 3.77 3.65 3.T7 3.69
4000 4,98 | 4,90 | 4.99 | 4.93
%000 6.20 6.14 6.24 6.17
6000 7.44% T.39 7.48 7.%0
7000 8.68 8.61 8.73 8.67
8000 9.92 9.87 |10.02 9.9
9000 11.17 {11.07 jl1.22 |[1l.12
10000 12.37 | 12.37 |l2.k2 [12.%2
RETURN RETURN
ZERO ZERO




28 pes. 1960

i
OCUGLAS AIRCRAFT CCMPANY,INC. pase 9.4
EL SEGUNDO DIVISION REPORT 40636,

CALIBRATION OF L.H. MAIN GEAR No. 10
LEFT POT LINK NO. 1A

TEST  RUN CHANNEL LCAD READING . X Y
ui 1 1 617
¥ ) 1 1000 122 J197T3 1000
ul ] ) 20C38 243 LL01OL 2000
w1 1 1 3000 3712 .£0292 3000
L) ) 1 4CO0 W95 .80227 4000
ul } ) 5600 519 1.50224 5000
4 ] 1 6000 743 1.2Cu2) £00C
ul 1 ] 7203 867 1.4C519 7000
4l 1 ] acoo 992 1.6C960 €200
%1 ) 1 $0C0 1115 1.80713 9500
41 ] ) 10002 1239 2.0C810 12000
INTERCEPT SLCPE SLOPE 2 sLCPE 2 SLCPE &
AVE.CELTA VY MAX . ¢ MAX, - IMITICEE X
7.550 4P TH .08 ,
5,241 2.920 ~12.838 L0000
6.5C1 UPTE L3
624 Y780.5C6
2.254 1,671 ~3.,457 L1973
-, 750 981,211
1.977 3,393 ~2.508 L80227
~1.798 u781,400

1.535 2,283 “1.772 1.0032%
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Drop Test Releage Time

A micro-switeh was installed on the drep
test quick-release heek in order to record
the instant of release. The details of
this installation are shown on Page 9.202
and 8 photograph is ineluded on Page 9.203.

Iime Base

The time base used for all time measurements
on the oseillograph records for the drop
teats was furnished by a Hewlett Packard
205AQ Oseillater with 1000 syocles per seeond
roco:dcd simultaneously on all the ¢scille-
graphs,

For the rligﬂt teat phase, a orystal control-
led frequency genersator unit set for 50 ops
was utiliged with a similar setup.

Strain Gage Voltage Moniter

The voltage applied to the test instrumenta-
tion transducers was monitored during the
taggg and recorded as indigated en Page

9. .




roRM 88.8.9
(A

[ RN T

(A
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e - 5AE. Loada Investigation RePORT

DESCRIPTION:

This transducer indisates the time at which
the aircraft was released by ths quick release hook.

CHARACTBRISTICS:
GALVANOMETER
Type - T-323
Serial No. - 8235
Resiatance - 1 K Ohms

- = ] r 1 K Ohms
Micro- ;L“* e |
switch AW
25 K
Ohws

; h\ Quick Release Hook
L"‘\J\Tongua to Aireraft

RECORDED:
. Oseillograph Channel 2-1 for Drop Test




FoRM 2981 DOUGLAS AIRCRAFT COMPANY, INC.

Rt ),
& Lvma, Darve Pace ;
TiTLg VQ (A m RIPORT

DESCRIPTION:
Timing Closk. This transducer recerds time
on the oscillegraph recerd.
OONSTANT : ‘
1000 Pips/Second
ORARACTERIATICS:
TRANSDUCER
Type - Hewlett Packard 205.AG Oscillator
GALVANOMETER
Type - 74326
. Serial No. - 5225 (Oscillegraph 1)
- Serial No. - 7078  (Oscillograph 2)
600 Ohm o
Tap o 20 20 20
hﬂ! Ohﬂﬂ om.
0Osc Os¢.2 0:3,.}
RECORDED:
Oscillograph Channels 1-18 and 2-20 for Drop Test
J,ii
(I
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Pagranen BY T"Ht. x4

TivLe

DESCRIPTION: -
' 8train gage voltage wmonitor.
CONSTAMT s
None -~ measures relative voltage.
CHARACTERISTIOS:
QALVANOMETER
Tyye - 7-323
Serial Me. - 8548 (®seillegraph Ne. 1)
Serial No., - 8072 (oscillegraph No. 2)

Oscillograph Chamnels 1-22 and 2-22 for Drop Test
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TRODI

A TRODI unit, on loan from NATC, was utilized
during the drop test progrem to define the
vertical velosity of the airplane Just prior
to contact with the reaction platferms,., The
mirrer units which were installed on the land-
ing gear during the flight test phase were &also
utilised for the drop test phase, A stand was
fabricated te position the TRODI unit properly
to record the vertiecal velocity Jjust above the
reactien platform. The TRODI equipment was
oalibrated by the use of a free-fall jig
fabricated for the purpose,
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- 08CI H SCHEDULE

The oscillogradh schedules 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 oscillograph channels used for recording
the test parameters together with the pertinent
informaetion concerning the transducers, the
oentrol panels, and the galvenometers.
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