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ABSTRACT

This report presents data and information
concerning tests of Phase i Armament Sub-
system, Helicopter 2.75-inch Rocket Launcher,
XM3, including modular poi jettison tests, flight
rocket firing accuracy tests, and miscellaneous

estsconducted during the period 20 April through
4 October 1962. These tests were part of the
approved test plan for developing an interim are.,
rocket weapon system for zhe HU-IB helicopter.
These tests were conductec. Dy Test and Evalua-
tion Laboratory, U. S. Army Missile Command
at Fort Rucker, Alabama, Fort Worth, Texasand

edstone Arsenal, Alabama.

The weapon system tested consisted of two
24-tube launcher pods con-Laining a maximum of
48 Z. 7 5- inch folding 'ir. aircraft rockets and a fire
control system with sighting, computing, and
weapon servo drive capabilities.

The design and developmentof the system
are considered adequate for a Phase I program
and all major problems encountered have been
successfully resolved. 4 \_

This report covers the completion of the
Phase I test program.
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DEVELOPMENT TESTING OF PHASE I ARMAMENT
SUBSYSTEM HELICOPTER 2. 75-INCH ROCKET LAUNCHER XM3

I. INTRODUCTION

The Phase I armament subsystem, helicopter 2. 75-inch rocket
lau.cher XM3 is being developed for the HU-lB helicopter to provide an
area weapon system with a concentrated high rate of fire to be delivered
for use in the field in the sh irtest possible time. The development
testing, set forth in the Revised Development Test Plan, dated
20 November 1961, and in later amendments, was completed on 7 August
1962. The tests were conducted at Fort Rucker, Alabama, by Test and
Evaluation Laboratory, Directorate of Research and Development, U. S.
Army Missile Command, in conjunction with U. S. Army Aviation Board,
Fort Rucker, Alabama,and the U. S. Air Fdrce.

Jettison test ( test 4a Ref. 1), the accuracy firing portion of test 5.b
(para. 3.b (Z) Ref. 1), and the last three firings listed in paragraph
3.b (1) of test 5.b (Ref. 1) were conducted during the period 15 June
through 7 August 1962. This report presents the results of this testing
and supercedes Reports of Firing No. 12, 13, and 15 through 21.

All other phases of testing set forth in the Revised Development
Test Plan were completed at an earlier date and the results are
presented in published reports listed under References 2, 3, 4, and 8.

The test aircraft was flown to the Bell Helicopter Company, Fort
Worth, Texas, to be modified. The complete XM3 system was rewired
and the computer, amplifiers, and J-box were removed from the side of
the cockpit and mounted in the baggage compartment. Post modification
tests were conducted from 20 September through 4 October 1962, at
Bell Helicopter and Redstone Arsenal to determine the adequacy of these
modifications.

II. DESCRIPTION OF TEST HARDWARE

A. Helicopter System

1. HU-lB Helicopter, (Fig. 1-3). The standard HU-IB heli-
copter, Serial No. 60-3588, was built by Bell Helicopter Company.
The T53-L-5 free turbine engine is rated at 960 shaft horsepower,
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the design gross weight of the basic HU-IB (without external stores) is
6,600 ib, and the maximum overload gross weight is 8, 500 lb.

2. Universal External Stores Pylon (HU-lB), (Tig. 6). One
helicopter set (P/N 204-07-530) consisting of four pylons (two per side)
was designed and provided by the helicopter contractor.

B. Launcher System (Fig. 4)

The system consists of two modular launchers attached to the
universal pylons by means of a structure assembly.

Major elements of the structure assembly are the crank and cross

beam assembly, adapter assembly, and actuator connecting bracket
assembly (Fig. 5). .ach structure assembly has three Teflon pads (two
aft, one forward) which slide against two bearing ares when the pods are
elevated through an angle not to exceed +6" and -20 ° .

Power for this launcher movement is supplied by the actuator. The
structure assembly also includes two brackets and explosive bolts for
pod jettison purposes.

The po. itself is an open breech, tube type composed of four mod-

ules containing six 2. 75-inch FFAR tubes each. In this report the mod-
ules are numbered one through four starting from the most outboard
module. Likewise, tubes are numbered in their order of firings starting
with the topmost tube in module one and alternating -tubes downward with
all tubes being counted in one module before moving inboard to the next
module (Fig. 6). Modular pods are designated left and right as viewed
from the pilot's seat looking forward.

C. Fire Control System

1. Projectors and Transparent Reflectors (Fig. 7). A pro-
jector and a transparent spherical segment reflector are provided on
each side of the heli'opter cockpit. The projectors are arranged to
project optically a reticle image on the focal plane of the reflectors in
a manner to provide a return collimated image to the operator (Fig. 8).
Each projector is equipped with a movable mirror which when rotated
will cause the retical display to rotate in elevation about an axis near
the operator's eye location. The angular position of the line of sight
with respect to the ship's armament datum line (ADL) is me° sured and
transmitted by each projector to the elevation offset computer and the
weapon drive. The line of sight may be manually set in elevation by a
hand knob, or it may be remotely driven by a servo control in either
projector.
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2. Elevation O:fSL- Cor- ter fi2. 9). The levation offset i

comouter computes the proper weapon L-unch position with respect to
the helicopter's ADL. Inputs :o this computer are sight elevation angle

Os (from projector), ship's pitch flight angle with respect to horizontal
0 a (from Lear vertical gyro unit), estimated range and aircraft air speed
and altitude (hand set dial)'. The output is the launcher offset angle above

the line of sight required to hit the target 0 L . This output angle is dif-
ferentially added to the synchro signal defining the line of sight 1Fosition

to obtain the weapon launcher position with respect to the ship's ADL,
Sw:

Ow Launcher

Horizontal
Sig ~Li~

3. Thrust-Type Motor-Actuator Assemblies (Fig. 4). Thrust-

type motor-actuator assemblies are provided for the left and the right

rocket pod assemblies. Associated with each weapon system assembly

is a synchro control transformer unit geared to the weapon elevation

axis.

4. Amplif:.er Unit (Fig. 9). The servo amplifier required to

power the actuators, the control relay switching and electrical inter-

connection boards, together with many operating elements of the com-
puter, are mounted in an amplifier unit, packaged in a separate box and

located in the ship's cabin next to the computer.

5. Firing Circuit (Fig. 10). The firing circuit is made up of

a 33-step intervalometer with ripple selector stops at 1, 2, 3, 4, 6,
and 24 pairs, arming switch and light, triggers on each control stick,

counter, and associated cables.

6. Jettison Circuit (Fig. 10). The jettison circuit consists of

a jettison circuit switch and lights on the center console and associated

cables connecting to the four explosive bolts.

7. Limit Switches. Limit switches are included in the system
to interrupt the firing voltage when the pods are elevated or depressed

to a position which would make it unsafe to fire. Also, an error limit
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switch is included which interrupts tl.e firing voltage when there is too
great a dfference oetween the elevation of the sights and pods.

D. Rocket System

The 2. 75-inch folding fin aircraft rocket (modified) has four
nozzles slashed at an angle of 24'. It has an outside diameter of 2. 75
inches, a length of 48 inches, a total weight of 17.79 lb and a warhead
weight of 6.47 lb. The rocket is stabilized in flight by four rearward
folding fins which are actuated by motor pressure. Complete details
concerning the rocket are presented in Reference 7.

E. Weight Summary

The gross weight of the components of the armament subsystem,
helicopter, 2. 75-inch rocket launcher, XM3 are as follows:

Quan- Unit Total
Itemtity weight, weight,

lb lb

External store pylon with braces 2 14.75 29.5

Cross bean 2 58.5 117.0

vodular pods 2 129.6 259. Z

Computer junction box 1 110.0 110.0

Actuator 2 15.5 31.0

Intervalometer and control panel 1 3.0 3.0

Sights and other miscellaneous 31.5
items

2.75-inch FFAR 48 17.79 853.92

Total Weight 1,435.12

F. Instrumentation

Instrumentation required for each test is covered in the appro-
priate section concerning these tests.

4
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Ill. JETTISON TEST

A. General

This portion of the test program was conducted since under
certain conditions it might be necessary to jettison the pods in flight for
safety purposes. To enable the jet:ison process to be carried out, the
system was designed with the launcher pods attached to the crank arms,
top and bottom, by explosive bolts (Fig. 11).

From 15 June through 19 July, 10 pods were jettisoned from the
HU-lB under different flight conditions which could exist during a tactical
mission. On eight flights a single pod was jettisoned from the left side,
and on one flight poCs from each side were jettisoned simultaneously.
Prior to any flight test both pods were jettisoned with the aircraft on the

ground.

B. Test Objective

The objective was to determine the effectiveness of the jettison
t design feature and the helicopter response after a jettison.

C. Instrumentation

Instrumentation for this test consisted of a 16-mm camera
mounted on the forward end of the helicopter skid looking back at the pod
to determine any'trouble encountered in the separation of the pod from
the crank arm. On jettison tests 4 through 9, 11 strain gages were lo-
cated on the pylons to determine the forces imparted to the hardware
duringjettison. Since no problems were encountered, these records will
not be reduced unless specifically requested.

D. Test Procedure and Results

For the intial phase of jettisoning, a static test was conducted

with the modular launchers. Sufficient padding was placed on the ground
tunder each launcher to prevent damage. The delay time between ignition

of the squib in the top bolt and the bottom bolt was 300 milliseconds.
This permitted the pod to swing clear of the crank arm before falling.
From all visual inspection, the jettison was accomplished as expected
with no difficulty.

The in-flight jettison test was conducted using dummy launchers
(Fig. 12) consisting of cardboard tubes filled with sand to obtain the correct
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weight, c.g., and moments o. inerl~a. Ten such launchers .,.ere utilized
in the test with eight single jettisons from. the left side and one simul-
taneous from each side. All jettisons were made at an altitude of
4,000 feet and under the following conditions:

1. Left side, level flight, 20 knots air speed.

2. Left side, level flight, 40 knots air speed.

3. Left side, level flight, 60 knots air speed.

4. Left side, level flight, 80 knots air speed

5. Left side, level flight, 100 knots air speed.

6. Left side, descent rate of 500 ft/sec.

7. Left side, descent rate 1,200 ft/sec.

8. Left side, autorotation.

9. Left and right sides, level flight, 80 knots air speed.

As noted these test conditions do not conform to the test 4a in
Revised Development Test Plan for Phase I Aircraft Interim Area Rocket
Weapon System (Ref. 1). The U. S. Air Force personnel associated
with the test felt that the test plan did not define an adequate envelope of
test conditions. Based on data obtained from these tests, the U. S. Air
Force certified the armament jettison system to be satisfactory lor
flight operations.

For the first flight jectison, the delay time between the explosive
bolts was the same a. thb static test (300 milliseconds'. Film from the
camera mounted on the skid showed that the launche-. hit the skid during
the fall. This was caused by excessive delay tin-.; tx-tween ignition of
the explosive bolts, permitting the launcher to rotate in toward the skid
before the bottom bolt was blown L'ree. Thi diso placed excessive forces
on the bottom explosive bolt causing it to shear (Fig. 13) and the threaded
portion to stay with the nut. After the bolt sheared and before it ejected,
the launcher moved downward causing damage to the crank arm (Fig. 14).

Review of the film from the skidmounted camera indicated that a
delay time of 100 milliseconds on the explosive bolts would Allow the
launcher to rotate sufficiently to clear the crank arm and fall free.

After this modification of the jettison system, the rernair.der of the
tests were conducted with no difficulty.

During the double jettison test, the pilot accidentally jettisoned the
pods on the ground when he attempted to start the engine. The malfunction
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was traced to a double act'rg relay in the system which require. power
to both close and open. The malfunction occurred at this time because
the circuit breaker was open while the jettison switch was in the "on"
position and then when the switch was moved to the "off" position no
current was available to operate the relay and open the circuit. There-
fore, when the pilot closed the circuit breaker prior to starting the
engine, the pods were jettisoned. Little damage occurred to the dummy
pods and they were again attached to the helicopter.

IV. ACCURACY FIRNG TEST

A. General

From 15 June through 6 August 1962, 502 2.75-inch folding fin
aircraft rockets (FFAR) were fired at Miattison Range, Fort Rucker,

Alabama, from an HU-lB helicopter. These firings consisted of single
pairs, 6-pair ripples, 24-pair ripples, and one 18-pair ripple.

These firing conditions are set forth in Amendments 1 and 2 to test
5.b of the Revised Development Test Plan, dated 20 November 1961.
Paragraph 3. b (2) of Amendment I, dated 9 February 1962, was followed
as closely as the operating limits of the launcher limit switches would
permit. Table I presents a schedule of firings as outlined in the test
plan. Table II presents the actual firings that were conducted during the
tests with explanations for the number of rounds fired if different from
the test plan. The firings omitted from these tests were a result of
operating limitations described above.

The last three firings set forth in Amendment 2, dated 27 March 1962,
were also conducted at this time.

Accuracy stated herein does not imply the ability of impacting the
rockets on the intended target, but rather the ability to hit where t
fire control system directs the round. Also, during the firing of the
accuracy test, four different people acted as gunner, or were responsible
for maintaining the sights on target in elevation. Since the control in
elevation seems extremely sensitive, it is felt that the tendency was to
over-control the system in the vertical plane on most firings. The
comments of the pilot on the sight position presented in Table III are
helpful but they are not considered to be very accurate.
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B. Test Objectives

The objectives of these tes:s werc as follows:

1. To determine system accuracy.

2. To isolate error sources.

3. To verify system szfety.

C. Instrumentation

To determine the position of the i-U-l3 helicopter at the time
of fire, four 35-mm Mitchell caneras were positioned 575 feet from the
desired point of fire and 0° , 90% 180% and 270° relative to the line of
fire. Pitch and yaw position of the hel:cop.aer at the time of firing was
also determined from the above cameras. One each 35-mm Mitchell
camera was positioned 575 feet from the firing point and 900 and Z70"
relative to the firing line. The time of fire of each rocket was deter-
mined from this camera coverage. One 35-mm Mitchell camera was
positioned on a tower approximately 100 feet to the right of the line of
fire and photographed he rocket impacts. The time of rocket flight was
obtained from this camera. Each of the seven Mitchell cameras was
equipped to place 1, 000-cycle timing on the fijm, whereby the film from
any camera could be correlated with the film from any other camera.

One 35-mm motion picture camera aboard a chase helicopter flying
overhead was us ed to photograph the impacts of the rockets fired on
flights 1 through 20. One K-24 aerial camera aboard the chase heli-
copter was used to photograph the impacts of the rockets fired on flights
21 through 79.

Instrumentation on board the HU-IB helicopter consisted of a gyro
to determine pitch and yaw velocity and acceleration, a potentiometer
on each pod and each sight to determine their position in relation to the
datum line of the ship, and twelve S.R-4 Baldwin strain gages and eleven
Statham accelerometers on the externally mounted hardware to determine
the forces imparted to the hardware during firing.

These data were recorded on a 36-channel capacity C. E.C. recoider
mounted in the rear of the cockpit. These data were for information
purposes if trouble was encountered with the hardware. Since no trouble
occurred, these records will not be reduced unless specifically requested.
The trigger voltage and limit switches (up and down on each pod and
error) were also monitored. These data were recorded on a 18-channel
capacity C. E. C. recorder mounted beside the 36-channel recorder.



.3. Test Procedure and .- ui-:

TChe firings of 1 5 jun- :. ro_ o A: ust were conduc;tc w::.
comple:e fire control unit ..ncu:,cd n the syste. except, as noted, the
imi-t switches were bypassed for some firings. The fire control un.t
was placed in the stabilized pcs-tion for all firings. Th's permittec t i:
computer to take a signal from :he aircraft gyro and from. tlhis signal
naintain the sights and pod; a: :he same Q. E. even though .e aircraft
was changing attitude. Th-e mode selector switch was placed in the split
position which permitted the co-p.,o: to keep the sights on the rarget in
elevation and the pilot to maintain &.e sigh:s on target in azimut^h and to
fire the rockets.

As noted in Table Hi the norninal_ range inputs to the computer ut,_r'
600, 1, 200 and 1, 800 meters. However, the actual distance to the
respective targets was 675, 1, Z50, and 1, 850 meters.

The procedure followed for conducting the accur ".y firings was to
repeat any firings if it was determined t -.at instrum, ation trouble on a
flight would prevent the data recuir.en.ts.f:rom being obtained. On
flights 59 through 69 it was no: Gete::Tnec that impact data had not been

obtained until after the test had been completed. As noted in Tables I and
II several firings were substituted for others oullined in the test plan
because the conditions set forth in the test plan could not be met. Also
several firings were repeated because needed data were not obtained on
the scheduled firings.

The procedure followed on reducing data obtained during the accur-
acy firing test was to reduce data only on rounds where complete data
were obtained, except impacts, unless a specific request was received
from participating personiel. The meteorological data, launch data
and flight data are presented in Table III. As noted, several flights show
no flight data. This does not mean that no data were obtained but only
that complete data were not obtained.

The firings of 15, 19, and 21 June ,.ere conducted primarily to
check instrumenzation but were also to be used for accuracy rounds if
sufficient data were obtained. During these firings 17 single pairs,
two 6-pair ripples and one 18-pair ripple were fired. These firings
gave a sample of the impact coverage which would be needed during the
test. The 18-pair ripple was fired primarily to give the pilot a "feel"
of the helicopter when firing a large ripple, since a firing demonstration
of a .4-pair ripple was scheduled on 27 June and prior to this he had
fire" only a six-pair ripple.
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Prior to the firings, the !at .c,rs we:. :zoesighted to insure
they were parallel to e-ach other. anc that uhey were aiming at the sznne
pCoint as tte sights wirk the comnuter cut out of the system. After flights
one and two, it was- found hat the shorting plugs had not been removed

from t7he computer rendering these rounds useless for data purposes.

For the firings on 15; 19, and 21 June, H. E. heads were used on
th-e rockets and a 35-nn motion piczcre cam.-.era running at 50 frames
uer second aboard a helicopter was used to photograph impacts. The
altitude of the helicopter was 2, 500 feet on flights I through 13 and
3, 500 feet on flights 14 through 20.-

After reducing the impact data on flights I -through 20 it was found
that less than 45 per cent of the rocket impacts were obtained. This
was not' su"acient to fulfill the data requirements.

Usinz s.noke heads on the rockets and a K-Z4 aerial camera. to
photograph the impacts, the accuracy firings were continued on 9 and
10 July 1962. On these dates 20 single pairs were fired (flights'-2l
through 40). On flight 22 the intervelometer selector switch was set on
single pair. One pair fired and after a short interval a second pair fired.
By checking the data (CEC record), it was found that the error limit
switch had interrupted the firing circuit immediately after the first pair
A-red, Then as soon as the error was within limits, the intervelometer
szaried another cycle and before the trigger was released another pair
fired. This is designed into the system so that any interruption in the

firing voltage, whether trigger release or limit switch, will start the
intervelometer through another cycle. During the remainder of the test,
the linit switches were bypassed when firing single pairs.

As noted on this series of rounds approximately 95 per cent of the
impacts were obtained.

From 30 July through 6 August 1962, 374 rockets were fired for the
accuracy test at Fort Rucker (flights 41 through 79) consisting of single
pairs, six-pair ripples and 24-pair ripples. On flight 41, a misfire
occurred on the right side in tube no. 21. A check revealed that the
voltage on the firing circuic and resistance on the rocket were within
tolerance. The next six-pair ripple (flight 42) fired without incident.
On flight 43, tube no. 21 on the right side again misfired. A check Was
made and a short in the firing circuit was discovered. A thorough
inspection showed that the connector in the firing circuit between modules
3 and 4 contained excessive potting compound and the vibration of the
helicopter was causing the circuit to tube no. 21 to short. The
connector was repaired and no further trouble was encountered in this
area.

10

Imm= 07"



On flight no. 46, the side cameras did not run. Therefore, an
extra pair was fired under the same conditions.

The underneath cameras did not run on flight 52 and an extra pair
was fired at the same conditions.

Flight 64 was a scheduled six-pair ripple but after firing two pairs
the pilot released the trigger. Flight 65 was a repeat of flight 64.

Flight 74 was a scheduled six-pair ripple. After firing five pairs
the upper limit switch interrupted the firing voltage.

Flight 75 was a 24-pair ripple fired from hover. The rockets were
modified with crimped instead of slashed nozzles and H. E. heads instead
of smoke.

Flight 76 was a scheduled six-pair ripple but after two pairs had
fired the pilot released th." trigger. It was determined that a six-pair
ripple could not be fired under these conditions.

Flight 77 was a scheduled 24-pair ripple using rockets with crimped
nozzles. After ten pairs had fired, the firing voltage was interruped by
the u ,per limit switch. It was determined that a 24-pair ripple could
not be fired un-der these conditions.

Flight i8 was a scheduled 24-pair ripple. The firing was interrupted
twice by the lower limit switches and once by the upper limit switches.
All pairs were fired, but due to the interruptions no valid data were
obtained.

Flight 79 was a 24-pair ripple and for this firing the limit switches
were by-passed. Instrumentation shows that the pods were in the upper
limits on all firings except pair no. 19.

V. POST MODIFICATION TEST

A. General

After the accuracy firing test was completed at Fort Rucker,
Alabama, the aircraft was flc ./n to the Bell Helicopter Co., Fort Worth,
Texas, where the computer servo amplifiers and junction box were moved
from the rear of the helicopter cockpit and mounted in the baggage
compartment. All wiring to the XM3 system was changed.
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When these modifications hac. been -.ompleted, the system w ,.
tested at Bell Helicopter and Redstone Arsenal. The test at Bell con-
sisted of static tests to determine the adequacy of the modificitlon
relative to proper circuits, sequence, etc. The test at Redstone Arsenal
consisted of ground firings and flight firings to determine the adequacy
of the mrndi fcaticn under actual firing conditions.

B. Bell Helicopter Tests

1. Objectives. The objectives of these tests were to insure
that the wiring for the HU-lB helicopter 2. 75-inch armament system was
acceptable and the the installed system operated in the expected manner.

2. Instrumentation. Instrumentation for these tests consisted

of one C. E. C. recorder securely bolted to an aluminum table in the rear
of the cockpit. The data recorded on this instrument included pod eleva-
tion, sight position, firing pulse, system error, electrical limits, and
trigger impulse.

3. Test Procedure and Results. After asse,4bWy and installa-
tion of the complete armament system, the continuit-, * the basic cir-
cuitry was thoroughly checked. The system was then electrically zeroed
and harmonized to assure that the eievation of both pods was always equal
aid that the pods followed changes in the sight elevation properly. Firing
voltages on all tubes were checked and one 9I1 complement (48) of MIAI
squibs was fired manually (one at a time). It was noted at this point that
the firing order of each module was reversed. Therefore, the two firing
line plugs at the junction box (JZ and J3) were interchanged and the firing
order rechecked. The order was now found to be correct.

Another full complement of squibs was installed and a flight test
accomplished. During this test, the C. E. C. recorder was continually
running. In-flight maneuvers included normal target tracking and forced
pitch oscillations in the helicopter while tracking a target. A full 24-pair

ripple of squibs was fired while in flight. Total flight time was approxi-
mately 15 minutes. Examination of the squibs which had been fired and
the oscillographs indicated no apparent malfunctions.

C. Redstone Arsenal Tests

I. Test Objectives. The objectives of this test were as
follows:

a. To determine the adequacy of the modifications under
actual firing conditions:
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b. To obtain the g load and vibration environment of the
relocated junction box.

c. To measure the temperature in the baggage

compartment.

d. To determine if the sights and pods moved in proper
relation with each other.

2. Instrumentation. Instrumentation on this test consisted
of three accelerometers, one measuring in each plane, mounted on the
base of the junction box, one thermocouple mounted on top of the junction
box, and potentiometers on the pods and sights. The firing voltage
impulse and operation of the limit switches were also monitored.

3. Test Procedure and Results. The testing at Redstone
Arsenal was conducted at Test Area 1 and was initiated by firing a
24-pair ripple from the aircraft while it was on the ground. This firing
was conducted to check the safety of the system before flight firings
were started. Unmodified rockets were used and no difficulties were
encountered. Two 6-pair ripples were then flight fired as a demonstration
and no attempt was made to obtain data.

During firing of the second six-pair ripple, the pilot noted some
object falling to the ground in front of the helicopter immediately after
firing. After searching the area it was found that one rocket had im-

pacted about 300 feet after firing. The nozzle and propellant were
missing from the rocket. Upon inspecting the launcher pod, it was
found that the firing contact arm was bent indicating the nozzle had been
blown out the rear of the tube. The rocket motor case showed no sign
of rupture or scoring around the nozzle area which indicates that the
nozzle assembly lock wire was absent at firing.

To satisfy the objectives as listed for this test, four 6-pair ripples
and one 24-pair ripple were flight fired.

The four 6-pair ripples were fired with inputs to the computer of
1, 500 meter range, 50 meters altitude, and 0 knots air speed. The
actual helicopter air speed was 90 knots but due to a partially inoperative
fire control unit, it was necessary to place 0 air speed into the unit.
The mode selector switch was set on "pilot". On the first and second
flights, the pilot attempted to align the sights on the target and fire from

* a range of 1, 500 meters. The upper limit switches prevented firing
under these conditions and the pilot fired at some shorter range dict-

ated by the pods coming back into limits. On the third and fourth flights
the pilot set the pods to a position just below the upper limits and fired
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when the sights were on target without moving the sights.

For the 24-pair ripple the same inputs to the fire control unit were
used as for the six-pair ripples except the scheduled air speed was
60 knots and the limit switches were bypassed. The pilot fired when
approximately 1, 500 meters from the target. The rocket in tube no. 4
on the right pod did not fire. The firing voltage to the pod checked good.
The rocket cirduit also checked good and time did permit a thorough
check to determine the cause of the failure. However, since that time
over 200 rounds have been fired from the launchers with no other misfires.

The data obtained from these firings are presented in Table IV. As
noted no'data were obtained in the vertical plane on any flights due to a

bad accelerometer and lack of time to change the instrument.

VI. SUMMARY

During these tests of the XM3, HU-lB armament subassembly, the

two launcher pods were jettisoned in flight under different conditions with
only minor difficulty which was remedied after the first jettison.

The system was flight fired for accuracy under different condit-ons

using appropriate inputs to the fire control unit. During the test it was
determined that under certain conditions the fire control unit was not
operating as desired. However, the test was completed since time did
not permit a change to the unit during this portion of development and it
was felt that sufficient data were being obtained whereby the trouble with
the unit could be determined and a mnore knowledgable fix could be made
in the future. This fix will be tested during the engineer-user tests.
A final accuracy analysis of the system is being completed by the Gaidance,
Control and Aeroballistic Laboratory, Redstone Arsenal, Alabama, and
will be presented in a seperate report.

The structural integrity of the system hardware proved adequate
throughout these tests.

14



Appendix I

UNUSUAL TERMS AN2D NONSTANDARD ABBRIVIATIONS

ADL Armament Datum. Line.

Autorotation Helicopter descent and/or landing without
use of rotor power.

CG Center of Gravity.

QE Quadrant Elevation.

2. 75-inch FFAR 2. 75-inc~i Folding Fin Aircraft Rocket

Split Mode Sight elevation is maintained remotely by the
co-pilot. The pilot maintains an azimuth
and the firing. (Both sights are operative).

Pilot Mode The pilot has full control. He maintains both
azimuth and sight elevation. He also does
the firing. (Only the pilots sight is
operative).

Smoke-Head An Inert Rocket Head that has been modified
to contain a bottle of liquid smoke
(Titanium- Tetrachloride).

Accuracy Rocket impact location as compared to
computer setting.

,I
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Table I A

S(.IH-EDULE OF FIRINGS AS OUTLINED IN

TEST PLAN 5. b. PARAGRAPH 3. b. (2)(R.ef. 1)

Velocity, Altitude, Range, Type INo.
knots rnerers met'rs firing of pairs

90 50 - 1,200 Single pair 12

60 50 1,200 Single pair 12'

30 50 1,200 Single pair 1z

90 50 1,800 Ripple (6 pair) 6

60 50 1,800 Ripple (6 pair) 6

30 50 1,800 Ripple (6 pair) 6

90 50 1,200 Ripple (6 pair) 6
60 50 1,200 Ripple (6 pair) 6

30 50 1,200 Ripple (6 pair) 6

90 50 600 Ripple (6 pair) 6

60 50 600 Ripple (6 pair) 6

30 50 600 Ripple (6 pair) 6

90 100 6,200 Ripple (6 pair) 6

60 100 1,200 Ripple (6 pair) 6

30 100 1,200 Ripple (6 pair) 6

90 10 1,800 Ripple (6 pair) 6

60 10 1,800 Ripple (6 pair) 6

30 10 1,800 Ripple (6 pair) 6

Paragraph 3.b (1)

90 100 1,800 Ripple (Z4"pair) 24

60 100 1,800 Ripple (24 pair) 24

Hover 1,800 Ripple (24 pair) 24
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Table H. SCHEDULE OF ROCKETS FIRED ON TEST 5. b

Velocity, fAltitude. Pange. Type Flight No. of pairs.
kots n.ewr Imetes iiring no. uo:al R

90 50 1 1.200 ingle1pair Fired one pair before it was known that thisicondition could not be met because computer

was cut out by shorting plug.

60 50 1.Z00 Single pair 5 through 10 28 Fired extra pairs because impact data were
112 through 19 not obtained from initial tests.
21 through 34'

60 so 1,200 Ripple (6 pair) 11.41 12 Fired extra ripple because sufficient impactdata were not obtained on first ripple.

60 50 1. Z00 Ripple (18 pair; 20 16 A nonscheduled firing. Done primarily to1: give pilot feel of helicopter when firing a
long ripple.

f1 30 50 1.200 Single pair 35 through 40 13 Needed data not obtained on one pair. Fired
44 through 50 extra.

30 50 1.200 Ripple (6 pair) 66 6 As scheduled.
90 50 6v00 Single pair 151 through 63 13 This firing conducted in lieu of 90 knots,

50 meters and 1. 200 meter range.

90 5V 600 Ripple (6 pair) 43 6 scheduled.

60 50 600 Ripple (6 pair) 67 6 As scheduled.

90 50 1.800 Single pair 2 1 Fired to check impact data coverage.

60 50 1.800 Single pair 3 1 Fired to check impact data coverage.

60 50 1.800 Ripple (6 pairl 4,42 12 Fired two ripple, because needed data were
not obtained on first ripple.

30 50 1,800 Ripple (6 pair) 64.65 8 Fired second ripple because only 2 pairs
fired on first ripple.

90 100 1,200 Ripple (6 pair) 69.70 12 Fired second ripple. On board recorder
off on first ripple.

60 100 1.200 Ripple (6 pair) 68 6 As scheduled.

60 10 1.800 Ripple (6 pair) 73 6 As scheduled

30 10 1.800 Ripple (6 pair) 72 6 As scheduled.

30 10 1,200 Ripple (6 pair) 71 6 Nonscheduled. Fired to obtain additional
data.

90 10 600 Ripple (6 pair) 74 5 Nonscheduled. Fired in lieu of 90 knots
velocity, 10 meters altitude, 1,800 meters

trange.

0 0 600 Ripple (6 pair) 76 2 Nonscheduled. Fired in lieu of 30 knots,
50 meters altitude. 600 meters range.I 60 100 1,800 Ripple (24 pair) 77 0 As acheduled. Firing voltage interrupted

Iby upper limit switches after 10 pair.

90 100 1,200 Ripple (24 pair) 79 44 Nonscheduled. Fired in lieu of 90 knots,
100 meters altitude, 1,800 meters range.

" 60 100 1,200 Ripple (?4 pair) 78 24 Nonscheduled. Fired in lieu of 60 knots,
100 meter altitude, 1,800 meters range.

Rover 4 1,800 Ripple (Z4 pair) 75 24 As scheduled.

17
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ipt to fir* control unit Aircraft position data C

Distance Lateral Altitude ALeft pod
ri~gArNumber Mode Tbs to target ditne from A=

ring ane Air AltiudeTube fo ir elevation

fliht Firing time. Rae. speed, of pair aelec- when fhom zero pid fvon

number dto-1962 meters meters firdfired f when firing speed. from ADL.hoursknots fired to iij iLa/ meer oMts Milo
metr s eteters

1 15 June 0607 1.200 90 so 1 Pilot 24

2 I5 June 0645 1.800 90 50 1 Split Z4

4 (1) 15 Jue 0757 1.600 60 50 6 Split 19-24 1,845 0.55 Left 55.Z 56.3 70.77 Up

4 1 13 Jun. 07S? 1.800 60 so 1 Split 1924 1.4

(2) 1.643 0.55 Left 55.2 56.3 69.43 Up

(3) 1.839 0. SS Left 55.2 56.3 71.95 Up

(4W 1,834 0. SS Left 55.2 56.3 64.72 Up

(5) 1,130 0.!5 .efc 5S.2 56.3 70.05 Up

(6) 1.823 0.55 Left 55.2 56.3 114.33 Up

-S 19 June 0600 1.200 60 50 I Split 1

6 19 June 064Z 1.200 60 50 1 Split 2

19 June O6SZ 1.200 60. s0 I Split 3

*19 June 0716 1,200 60 50 I Split 4 1.253.01 2.88 Right 50.09 74.2 71.04 Up

9 • 1June 0753 1.200 60 50 1 Split S 1,256.11 3.3S Right 57.17 61.2 67.23 Up

10 19 Jua. 0758 1.200 60 so 1 Split 6

11 (1) 19June 08 It200 60 so 6 Split 7-12 1,261.2 5.06Right 52.50 62.7 45.6 Up

(2) 1,256.1 5. ZZ Rlght 52.20 6Z. 7 45.6 Up

(3) 1,251.2 5.05 Right 52.00 62.7 46.8 Up

(4) 1,245.9 4.95 Right 51.68 62.7 45.6 Up

(5) 1,240.4 4.93 Right 51.57 62.7 54.8 Up

(4) 1,231.2 4.62 Right 50.92 62.7 89. 1" Up

12 19 June 1047 1.200O 60 50 1 Split 13 1,261.27 4.04 Right 57.60 70.2 52.7 Up

13 19 June 1054 1.200 60 50 1 Split 14 1,192.33 1Z.46 Right 58.92 69.4 11.75 'p

14 21 June 0609 1.200 60 so I Split 19

15 2I June 0717- 1,200 60 50 1 Split 20 1.219.57 4.55 Right 79.19 67.0 50.8 Up

16 Z1 June 075 1.200 60 50 I Split 21 1,277.47 0.97 Right 96.89 61.5 36.88 Up

17 21 June 0738 1,200 60 50 1 Split 22 1,262.87 4.28 Left 81.76 70.3 32.26 Up

18 21 June 0743 1.200 60 50 1 Split 23

19 21 June 0752 1,200O 60 50 1 Split 24

10 (1) 21 June 0823 1.200 60 50 18 Split 1-18 1.233.7 1.18 Right 36.33 69.9 68.30 Up

(2) 1,229.0 1.24 Right 36.31 69.9 66.24 Up

(3) 1,222.0 1.16 Right 36.27 69.9 67.06 Up

(4) 1,216.8 1.10 Right 36.23 69.9 64.19 Up

(S) 1.211.1 1. 02 Right 36.00 69.9 67.27 Up

(6) 1,196.0 0.93 Right 35.45 69.9 112.58 Up

21 9.July 0805 1.200 60 50 I Split 19 1,227.6 0.7 Left 64.00 62.4 91.3 Up

22 9 July 0811 1,200 60 50 2 Split 20-21

23 1 July 1100 1.200O 60 50 1 Split 19 1,287.0 3.4 Right 62.0 57.7 1 23.8 Up

24 9July 1105 1.200 60 50 1 Split 20 1,291.5 0.7 Right 71.2 57.1 27.2 Up

as 9 July 1110 1.200O 60 50 1 Split 21 1,281.9 0.8 Left 57.4 58.5 57.8 Up

24 9 July 111s 1.200 60 50 1 Split 22 1,211.9 1.4 Left 59.0 40.9 66.4 Up

2? 9 July 1120 1,200O 60 50 1 Split 23

2 9 July 1128 1.200 60 50 1 Split 24

29 10July 0755 1.200 60 50 1 Split 19 1.261.7 3.8 Left 59.2 58.3 55.0 Up

30 10 July 0800 1.200O 60 50 1 Split 20 1.259.4 2. 0 Left 59.4 66.8 50.2 Up

* Time of flight is measured from first ignition to impact of first and last round.



Table III. ROCKET FIRING CONDITIONS.

Aircraft attitude (ADLI data Aircrazt axtUta" ( II "to

Uti--'----Ya
titil . Left pod ight pod Left eight Right eSight Pitch

fro wihrset wt epc i& ceea a ccelera- Rocket IAx
srom air elevation elevation th rpe wfth rPetcp in v itch y two Yaw y.a tfo r-.
irgng/ speed from ADL. from ADL. ship/ shi o degrees Sec degrees/ degriebree/ deeeaI -
eer zKots mile mug lit s|oneters degree degree eec/sec S*CietC

55.2 56.3 70.77 Up 56.92 Up Z.49 Down Z. 53 Down 0.70 nown 1.00 Up -1.5 0.05 Left 0.80 Left -I.Z 3.tS 1.9:7

55.2 56.3 69.43 Up 56.35 Up 2.46 Down 2.S3 Down 0.63 Down 0. Up -5.3 0.09 Left 0.70 Let -Z.0 I.9-

55.2 56.3 71.95 Up O2.00 Up Z.56 Down 2.61 Down 0.60 Down 0.75 Down 15.- 0.2,0 Left 0.35 Lef 34 1,87

55.2 56.3 66.72 Up 47.77 Up 2.ZS Down 2.28 Down 0.90 Down 3.10 Down 12.6 0.20 Left 0.30 Left 4.s 3.59 2,7

55.2 5.3 70.OS Up 67.76 Up 1.69 Down 1.79 Down 1.46 Down 4. S Down 8.0 0.09 Left 1.0 zRigh 5.3

55.2 56.3 114.33 Up 107.42 Up 0.29 Down 0.30 Down Z.7 Down 5.83 Down Z.7 0.37 Right Z.43 Right 5.7 16L7.

7.2.173 9 92

2.405 1.114.
L. 210

50.09 74.2 71.04Up 71.11 Up 1.08Down 0.97Down 0.09Down 0.4 Up 1.2 1.0 Left 0.7 Left 6.0 Riau L.374 1;
.441 1.10

57.17 61.2 67.23 Up 67.16 Up 1.06 Down 1.11 Down 1.14 Down 0.2 Up 0.0 1.S Right 1.1 Left 0.a Right 2.467 1.19.

52.50 62.7 45.6 Up 46.14 Up 1.81 Down 1.SS Down 0.64 Down 0.33 Down 1.0 1.3 K.iht 0.20 ZRight 0.0 2.159 11-71.

52.20 6Z.7 45.6 Up 43.6 Up 1.91 Down 1.93 Down 0.53 Down 0.43 Down 1.4 1.3 Right 0.20 light 0.0 1.1lzc 67.

52.00 62.7 46.8 Up 42.1 Up 1.81 Down 1.85 Down 0.72Down 0.57 Down 2.5 1.24 Right 0.ZO iisht 0.0 1.20.

51.68 62.7 45.6 Up 37.3 Up 1.45Down 1.60Down 0.87Down 2.88Down 16.0 1.403ight 0.Z0Rigit 0.0 1.17z4

51.57 62.7 54.8 Up 54.2 Up 1.0 Down 1.28Down 1.SODown 4.SZDown 9.2 1.60 Right 0.23Right 2.0 1.06.

50.92 62.7 89. 1/Up 87.9 Up 0.45 Up 0.0 3.15 Down 6.68 Down 4.8 1.75 Right 1.84 wIsht 9.8 3.152 1.09
2.273 1,0i

57.60 70.2 52.7 Up 51.7 Up 1.46Down 1.55Down 0.29Dowe 0.3 Up 2.0 1.7s5ight 1.3 Left 1.7 .149 1,15*

2.263 1.17o.5d.9z 69.4 11.75 Up 13.1S Up 3.14 Down 3.08 Down 0.86 Up 0.5 Down 2.0 2.3 Right 0.11 Right .0 2.274 1,18

1,24,

79.19 67.0 50.8 Up 50.4 Up 2.24 Down 2.Z7 Down 0.06 Down 0.4 Down 13.6 0.9 Right 0.45 Left 2.0 Z.6% 1.401

86.89 61.5 36.88 Up 28.19 Up 3.35 Down 3.24 Down 0.06 Down 0.54 Up 12.0 0.9 Right 1.3 Left -8.d8 2.594 1.ZZ.

81.76 70.3 32.26 Up 26.85 Up 2.71 Down 2.65 Down 0.34 Down 0.20 Up 9.6 0.35 Right 0.13 Left 6.5 L714 1.35-

, I.35

1.293
36.33 69.9 68.30 Up 62.17 Up 1.60 Down 1.65 Down 0.4 Down 0.02 Down 0.24 0.05 Right 0.58 Left 1.72 2.291 1,231,23

36.31 69.9 66.24 Up 55.68 Up 1.63 Down 1.67 Down 0.89 Down 0.15 Down 0.78 0.30 Left 0.90 Left 3.01 1.1 
4c

36.27 69.9 67.06 Up 57.30 Up 1.50 Down 1.56 Down 0.94 Down 0.8 2 Down 19.87 0.40 Left 1.49 Left 4.81 1.26t

36.23 69.9 64.19 Up 54.32 Up 1.09 Down 1.23 Down 1.28 Down 3.54 Down 15.12 0.74 Left 2.11 Left 3.38 1.15.3

36.00 69.9 67.27 Up 67.59 Up 0.63 Down 0.78 Down 1.71 Down 5.3 Down 7.61 1.05 Left 2.40 Left 0.71 1.19
!-

35.45 69.9 !12.58 Up 106.53 Up 1.36 Up 1.38 Up 3.70 Down 2. 28 Down -13.75 1.99 Left 1.39 Left -4.31 5.856 1.1lt
1.19;

1, 241

64.00 62.4 91. 3 Up $9.7 Up 0. 1 Up 0. Z Down Z. 7 Down 1. 3 Down -37.5 0.3 Right 3.6 Right 28.5 2.68 1,244

62.0 57.7 23.8 Up IZ.6 Up 3.3 Down 3.3 Down 0.6 Down 0.7 Up 34.5 1.7 Left 1.9 Right -5.0 2.426 1,23

2.559 1,14

2.411 1.23.7.!. 57.1 ,72 Up 13.8 Up 3. 2 Down 3. 2 Down 0. 1 Down 0.0 0.0 MISih 03Lf .. .1 117
2.7152 1,1

57.4 58.5 57.8 Up 50.1 Up 2. 2 Down 2.Z Down 0.4 Down 0.3 Up 32.0 2.1 Righ.t 0.0 9.0 2828 1.41
3,906 1,4. 7

9.0 60.9 46.4 Up 56.1 Up 1.5 Down 1.3 Down 1.8 Down 0.3 Up 29.5 0.1 Left 0.0 0.0 3.55 1,6 3 1

1.67- .

1.13

59.2 56.3 55.0 Up 31.5 Up 1.9 Down 2.0 Down 1.1 Down 0.3 Up -6.75 2.7 Right 1.5 Left -54.00 2.393 1.0 9

2.580 1,27

59.4 66.8 50.2 Up Z.8 Up 2.6 Down 2.7 Down 0.1 Down 0.0 0.0 0.5 Right 0.0 0.0 3.386 1.70'

3
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Table Il. ROCKET FIRING CONDITIONS.

- . - Aircrakf a&fde ADU 4&%- A:rCrVAt a4=ft4 ( 4L)

sete l~wamratm wal respect w%3& respect tch Acerler- Taf Tawcterar X AirJrsm ADL*.. - ADL r S .ADL 1*ADLo ad usl-c*r. tom Ig s 18rh time lfrom r~

314b m|i .wAt dexj sec degreemi dearee/eec degrees/ mec sce Q i meter.
de- degree a" sec sc a

7. 77 Up 56.Z Up Z. 49 De Z 53 Dews 0. 70 1d L:.cp -1.5 0.S Left O.3 L&ft I.. 3. Io 1.97L4
"9.43 p 56.36 Up 2-46 Dwm Z.53 Den O.63 Dm O. ISUp -5.3 0.09L.: 0o. L0 -1 I 1.90.Z

11.95 up 02.00 Up Z.56 Dwn ;-61 Dow= 0.60 DIDr= 0.T5 Don Is. O.Zo Left 0.is Ld -3.4 f.S79.!
6d.Z Up 4t.7 /Up Z-.Z.5 m LZDs DVMS 0.90 rows 3.10 Dews 16 0.ZO Le: 0. 3 L4 #.S 3.57 "1 Z2.6

70.05 Up 67-76 Up 1.69 Dew 1.7T9 D,= 1.46 Dews 4. 5 Dovw 8.0 0.09 Lef 1. 02 mut 5.3

114.33 Up l'.4zup 0.t9Dews 0.30D ru Z.7 Dews 5.83Down Z.7 0.37 luau L 5.7 1.446.

-..173 9"5.4
L 405 1.163.9

71.04 1  71.11 Up 1.06 Dews 0.97Down 0.O9Dawm 0.4 -p 1.Z 1.0 Left 0.7 1Left 6.0 Sz Z.1037 1.03.3
0.2a,!,_ Z-41 1. 190.0

67.23 up 6 7 .1 6 Up 1.s Down 1.llDown 1.14Down 0.Z Up 0.0 1.5 PmIg 1.1 Left 0.S a Z. 447 1.191.1

45.6 Up 46.14up 1.81Dew% 1.9SDown C.64D,7wa 0.33Doua 1.0 1.3 tlgh 0.ZO iJgt 0.0 2.159 1.13d.3

45.i Up 43.6 Up 1.91Dolm 1.93Dowa 0.53Dow* 0.43Dow& 1.4 1.3 Rigti 0.Z0 Rist 0.0 1.146.Z

46.8 Up 4L1 Up 1.SlDown 1.tSDoWa 0.7ZDoWa C. S7DoWl .- 5 1.Z&ju.gh' 0.ZOfRsght 0.0 1.ZOz.9

45.6 Up 37.3 Up 1.45Do" 1.60Davs 0.87 3ows Z."ADlwn 16.0 1.401ig:t e.ZOt gbz 0.0 1.175.3

54.8 lp 54.Z Up 1.0 Dews 1.ZSDawn 1.50Dewa 4.IZDows 9.Z 1.60igbt 0.Z3Ri;-. Z.0 1.063.3

*9.1,Up 87.9 Up 0.45 Up 0.0 3. IS Down 6.844Down 4.8 1.75 Right 1.84 Risk 9.8 3.152 1. 09. z

SL. Up 51.7 Up 1.46Dowm .SSDavi 0. Z9Dow 0.3 Up 2.0 1.7SRigba 1..3 Left 1.6 2.273 1.059.0
?-149 1.159.3

11.75 Up 13.15 Up 3.14Dowa 3.08 Down 0.86 Up 0.5 Down .0 2.3 Right 0.11 Right Z.0 2.?63 1.176.3
2.2Z74 1.186.6

1.185.3
1. 243.2

50.8 Up 50.4 Up "24 Don LZ.? Down 0.06 Down 0.4 Down 13.6 0.9 Right 0.45 Left 2.0 L 696 1.409.3

3,.88Up Z6.19Up 3.35 Down 3.24Down G.04 Down 0.54Up IZ.0 0.9 Right 1.3 Left -Za.a Z.594 1.ZZZ.9

32.Z6 Up Z6.85 Up 2.71 Down 2.65 Down 0.34 Dwn 0. Z0 Up 9.6 0. 35 Raiht 0.13 Left 6.5 2.210 1.354.1
Z.714

1.338.9

1. Z96.9
64.30 Up 6 2.17 Up 1.60 Down 1.6S Down 0.94 Down 0.OZ Down 0.24 0.05 Right 0.58 Left 1.72 2.Z91 1, Z33.2

1,Z32.9
66.24 Up 55.68 Up 1.63 Down 1.67 Dow 0.89 Down 0. 15 Down 0.78 0.30 Left 0.90 Left 3.01 1,149.9

67.06 Up 57.30 Up 1.50 Down 1.56 Down 0.94 Down 0.82 Down 19.87 0.40 Left 1.49 Left 4.81 1,266.4

64.19 U, 54.3Z Up 1.09 Down 1.Z3 Down 1.28 Down 3.54 Down 15.12 0.7 Left . I Left 3.38 1.153.4

67.27 Up 67. 59 Up 0.6% Down 0.78 Down 1.71 Down 5.3 Down 7.61 1.05 Left Z.40 Left 0.71 1.195. C

t 112.58 Up 106.53 Up 1.36 Up 1.38 Up 3.70 Down Z.Z8 Down -13.75 1.99 Left 1.39 Left -4.31 5.856 1.181.t

1. 199.f
1. Z39.1
1. 204.!
1. Z43.
1.238.4

91.3 Up $9.7 Up 0.1 Up 0. Z Down Z. 7 Down 1.3 Down -37.5 0. 3 Right 3.6 Right Zb.5 2.517 1.244.4
Z. 681 1,2Z97.1

7 23.8 Up 1Z.6 Up 3.3 Down 3.3 Down 0.6 Down 0.7 Up 34.5 1.7 Left 3.9 Right --. 0 2. 4Z6 1,230.
2.559 1,142.

.1 a17 Up 13.8 Up 3.2 Down 3.Z Down 0.1 Down 0.0 0.0 1.7 Right 0.3 Left -2.5 2.411 1.234.
2. 715 1.177.

5 57.8 Up 50.1 Ufp Z.Z Down 2.Z Down 0.4 Down 0.3 Up 32.0 Z.1 Right 0.0 0.0 I 4Ij 1,415.
4.908 1,4Z0.

9 6.4 Up 56.1 Up 1.5 Down 1.3 Down 1.8 Down 0.3 Up 29.5 0.1 Left 0.0 0.0 ,.500 1,343.
3.535 1.869.

1.674.
1,123.

2,370 !,134.
3 55.0 Up 31.5 Up 1.9 Down 2. 0 Down 1.1 Down 0.3 Up -6.75 Z.7 Right 1.5 Left 54.00 0.393 1,051.

8 50.2 Up 28.8 Up Z.6 Down 2. 7 Down 0.1 Down 0.0 0.0 0.5 Right 0.0.0 Z,580 1,211.
3.386 1,.706.



X Axis T Axis Pe*a
rem rage aroi raae reported e ght Type le. Remarks
fir metr L in rtere poazzios

So freprt IL r..- . data

No report SLL 16N d&=

No report I.L l so data

1.97.4 21.9 o: . oreport IL F,

1.05z 103.2 R3igh

1.87g. 1 83.8 Rig
12.5A.6 93.4 JgSM

1.64".4 1.6 Left Saig.y left H- E- Chasse pilot photographed wrong target

On target I'LE. Chase piot p.otographed wrong target

"5.4 4.6 Right I

1,183.9 Id.5 Left On target H.E. Incomplete data I
1.0M3.3 4.9 Left On target ILE.

1190.0 .5 Riht target .E.
1.191.1 29.7 Left

On target IL. E o data

1.134.3 Z3.9 Left On target H.E.

1.,16.2 10.4 Left

1.202.9 IS.Z Left

1.175.3 18.8 Left

1.063.3 10.0 Left

1.099. z 6.6 Right

1,059.0 57.1 Left
1.159.3 70.6 Left On target H.F..

1,176.3 6.2 LeftI. 86. Z75 lft On target H. E
1.1S6. V7.5S Left
1.1S.3 3.1 Right On target ILL Incomplete data

1.408.3 6.4 Right On target H.X.

1. 22Z.9 8.3 Right On target H. E.

1.354.1 52.9 Left Slightly left H.E.

1.338.9 21.1 Left On target H.F.. [Acomplet, data

1.296.9 Z8.3 Right Slightly right H.E. Incomplete data

1,233.2 6.9 Riht No report H. E. Fired 16 pair but firing was interrupted1, 232.9 1d.9 L1.149.9 9.9 Left after approximately 8 pair.
1.1499 9.9Left

1.266.4 7.3 Left

1.153.4 33.1 Left Fired . more pair when about 200 meters

1.195.0 9.4 Right dow rasge.

1. 181.6 11.7 Left Two pair fired on another flight.

1,199.6 7.5 Right
1,239.1 15.9 Lift
1.Z04.5 4.9 Right
1.243.6 12.3 Left
1,238.6 28.6 Right

1. 244.9 4Z.8 Left Five mils left Smoke

1.297.6 49.4 Left Fir's mOOe left Smoke Scheduled one pair firing limit switch
cut out. No data

1.230.5 22 4 Left GA target Smoke
1,142.4 36.1 Left
1,234. 3 75.2 Left
1,7.23 30.7 Left Five mile left Smokei,177,2 310.? Left

1.4155 11.8 Left Ten mils right Smoke
1.420.3 20.4 Left
1. 43.8 35.7 Left On ta;get Smoke
1.869.I 35.5 Right

Five Inils low Smoke Incomplete data

1,674.4 37.4 Left Five mile right

1.123.4 23.6 Left Five miug low Smoke Incomplete data

1.134.3 Z2.8 Right On target Smoke
1.051.6 0.0

1.271.8 21.5 Right ii left Smoke
1,706.2 47.3 Left Five m
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Input to fire coearol unit Aircraft position data 0

Distance .aWA Altitude
Firing Air Number Mode to target disrncm Actual -Aft pod

Fight gir..g r Altitude Tubr& when from sra air elevation

ISztbors date - 196Z metors meters ' whof pi n speed, from ADL. fS
eed fired ti.. firing. firg friug ots

meters meters meters

31 10 July 0403 1, 00 60 50 1 Split Z1 1.Z35.7 8.6 Left S.6 73.0 51.7 Up

3z 10 July 0807 1.200 60 so 1 Split ZZ 1,Z70.0 8.2 Left 54.9 66.8 80.9 Up

33 10July 0811 1,200 60 50 I Split Z3 1.253.9 9.1 Left 57.9 75.0 61.2 Up

34 10 July 0816 1.200 60 50 1 Split 24 1.1o0. Z 7.1 Left 54.3 67.5 69.7 Up

35 10 July 0900 1.300 30 50 1 Split 19 1. 25.4 13.0 Left 56.0 45.9 10.2 Up

36 10 July 0908 1.200 30 50 1 Split 20 1.254.2 13.1 Left 53.5 60,9 35.6 Up

37 10 July 0913 1.200 30 50 I Split 1 1,216.4 5.0 Left 47.6 38.0 9.4 Up

38 10 July 1105 1.200 30 50 1 Split 20 1,254.4 0.1 Left 44.1 32.1 20.5 Up

10 July 1108 .,200 30 50 1 Split 21 1.Z51.5 1.8 Left 50.8 29. 2.4 Down

40 10July llz 1.200 30 50 1 Split 22 1.Z58.4 1.5 Right 46.5 29.7 1.5 Down

41 (1) 31 July 0832 1.Z00 60 50 6 Split 19-24 1.241. 0.39 Right 66.2 48.6 35.0 Up

(2) 1.237. 0.38 Right 66.3 49. 33.8 Up

(3) 1.233. 0.43 Right 66.3 48.9 30.8 Up

(4) 1,230: 0. So RiSht 66.5 48.4 28.9 Up

(5) 1,226. 0.S8 Right 66.6 47.3 55.5 Up

(6) 1. ZZ2. o. 58 Right 66.6 49.1 94. d Up

A(7)

(8)

(9)

(10)

42 (1) 31 July 0907 1,800 60 50 6 Split 19-24 1.846. 3.54 Left 70.7 58.3 64.3 Up

(2) 1.842. 3.62 Left 70.7 58.4 63.2 Up

(3) 1,837. 3.72 Left 70.7 60.6 63.1 Up

(4) 1.833. 3.65 Left 70.8 58.9 63.7 Up

(5) 1.829. 3.70 Left 70.7 60.3 79.6 Up

(6) 1.824. 3.86 Left 70.7 60.2 95.5 Up

(7)

(8)

(9)
(10)

(11)

43 (1) 31 July 0942 600 90 50 - 6 Split 19-24

44 1 August 0752 1.200 30 50 I Split 7 1. 33. Z. 29 Left 47.5 25.3 13.5 Down

45 1 August 0758 1,200 30 50 1 Split 8 1.243. 8.49 Left 43.3 29.9 19.5 Up

44 1 August 0803 1.200 30 50 1 Split 9

47 1 August 0851 1,200 30 50 1 Split 10 1.236. 3.03 Left 63.9 36.9 S.? Up

48 1 August 0857 1,200 30 50 I Split 11 I .259. 4.34 Left 68.5 30.7 10.8 Down

49 1 August 0903 1.Z00 30 50 1 Split 12 1.258. 9.00 Left 61.0 29.9 0.6 Up

I August 0713 1.200 30 50 I Split 6 1.256. 4.77 Left 55.8 30.3 5.9 Dow.

50 
no 

g eue

v. Tim. of flight is measured from first ignition to impacts of (irst and last round.



Tal". -7i.. (Continued)

Aircraft attitude (ADL) data Aircraft attitude (Wl da(t

Left iht Right sdht Pitch ¥j die." .0 Altttuai -4f: pod Right with respect with respect Pitch accolera- Yaw accelera Rockt frog,
Ai elevation elevation to ADL of to ADL of Pltc7 in V ityh tcee Yaw velocity. tiook flight time (from wh.A Selvelocity, tiol veoiyIll lgttm fl h~
*Od, from ADL. from ADL. thLp/ ship/ degrees des/siec degrees/ degree* degree/sec degrees/ in sece 0) in rr firing/ fins3

degree degree sec/sec mters

002.490 1.235 1.64 Loft 58.4.0 51.7 Up 30.1 Up &.8 Down 2. 8 Down 0. 2 Down 0.0 0.0 Z.9 Right 0.0 0.0 1.407 .1. t

.8 80.9 Up 67.1 Up 1.1 Down 1.Z Down 1.6 Down 0.3 Up -3.5 a.8 Right 0.3 Left 2.5 2.491 1.255 8.2 Left 54.9Z3.38 1.Z147

.0 61.Z Up 40.4 Up 2.4 Down 2.Z Down 1.1 Dowen 0.4 Up -2.5 4.11 Right 0.0 *0.0 3.5Z8 1,32- 911 Left 57.9
3.607 1,796

5 69.7 Up 48.5 Up 1.9 Down 1 9 Down 0.4 Down 0.0 0.0 3.3 Right 0.0 0.r0 2.657 1.313 7.1 Left 5.3
2.690 1.320

.9 10.2 Up 1.1 Down 4.0 Down 4.2 Down 0.5 Up 0.2 Up 0.0 5.8 Right 2.3 Right 50.0 2.304 1.147 1 13.0 Left 54.0
2.412 1.104

.9 35.6 Up 29.4 Up 2.7 Down 2.9 Down 0.9 Up 0.5 Down 15.0 4.3 Right 0.9 Right 0.0 2.358 1.146 13.1 Left S3.5
2.419" 1,114

1.0 9.4 Up 10.2 Up 3.6 Down 3.8 Down 0.2 Up 0.0 0.0 1.2 Right 0.0 0.0 2.257 1.14Z 5.0 Left 47.6
2.334 1,077

2 10.5 Up 12.0 Up 3.3 Down 3.5 Down 0.4 Up 0.0 0.0 0.0 0.2 Right 28.5 1.933 1.099 0.1 Left 44.1
1.993 882

0.7 2.4 Down 5.0 Down 5.1 Down 5.1 Down 1.7 Up 0.0 0.0 Z.6 Right 0.0 0.0 2.338 1.236 1.8 Left 50.8
21.53S 1.147

1.7 1.5 Down 0.6 Down 3 7 Down 3.9 Down 0.1 Down 0.0 0.0 0.0 0.0 0.0 1.994 1,039 1.5 Right 46.5
1L .5.263 989 0.39 Right 66.21.6 35.0 Up Z9.9 Up 2.5 Down 2.7 Down 0.4 Down 0.1 Down .2 3.4 Left 3.5 Riht 5.6 .494 1,R06

1. 33.8 Up 25.5 Up 2.7 Down 2.5 Down 0.5 Down 0.6 Down 5.0 2.7 Left 4.3 Right 2.4 1.199 0.38ight
1.9 30.d Up 21.8 Up 2.6 Down 2.7 Down 0.6 Down 1.4 Down 9.6 2.4 Left 4.3 Right -1.3 1.160 0.43 Right 66.3

1.4 28.9 Up 21.8 Up 1.5 Down 1.8 Down 1.0 Down 3.8 Down 12.8 1.7 Left 3.7 Right -5.6 1,157 ' 0S~gt6.
T.3 55.5 Up 47.0 Up 0.3 Up 0 1.7 Down 5,2 Down 6.8 1.3 Left 2.3 Right -18.6 1.287 0.58Right

0.1 94.8 Up 87.7 Up 1.5 Up 1.5 Up 2.4 Down 5.5 Down 0.2 1.2 Left 0.0 0 1.346 0.S6Right 64.6

1,394

1,750

1.879

4.141 2.207
9.3 64.3 Up 55.3 Up 1.7 Down 1.9 Down 0.2 Down 0.4 Down 0.0 2.9 Right Z.4 Right 7.7 3.619 1.851 3.54Left

C.4 63.2 Up 55.3 Up 1.8 Down L.d Down 0.2 Down 0.4 Down 21.7 3.2 Right 3.1 Right 2.5 1.86 >  3.62Left 70.7

0.6 63.1 Up 54.Z Up 1.8a Down 1.9 Down 0.3 Down 1.4 Down 11.0 3.8 Right 2.7 Right -7.6 1.854 3.72 Left 70.7

8.9 63. Up 52. Up3.65 Left 70.89 63.7 Up 5.7 Up 1.3 Down 1.5 Down 0.6 Down 3.1 Down 10.4 4.0 Right 1.9 Right -3.2 1,861 3.60Left
0.3 79.6 Up 72.4 Up 0.4 Down 0.5 Down 1.2 Down 4.4 Down 6.0 4.3 ight 1.7 Right -0.d 1,872 3.70 Left 70.7
0.2 95.5 Up 86.3 Up 0.3 Up 0.2 Up 1.9 Down 4.7 Down 0.2 4.5 Right 1.5 Right -1.4 ,0s 3.56 Left 7

2,049

2,132

2,130

2,297

5.217 2.310

700

684

634

643
589
601
506
521
464

474

.5.3 13.5 Down 11.1 Dow] 4.7 Down 5.0 Down 1.8 Up 0.0 0.0 2.1 Right 2.8 Right 0.0 2.203 1,360 2.29 Left 47.5

2.759 1,025:9.9 19.5 Up 7.1 Up 3.1 Down 3.3 Down 0.5 Up 0.4 Up -15.0 9.7 Right 0.0 0.0 1.625 835 8.49 Loft 43.3

1.91Z 638
1.151
1.140

6.9 S.7 Up 0.2 Down 3.6 Down 3.8 Down 0.6 Up 0.0 0.0 1.1 Right 5.1 Right 36.0 2.234 1.102 3.03 Left 63.9

2.745 1,413
0.7 10.d Down 10, 2 Down 4.7 Down 5.0 Down 1.5 Up 0. 5 Down 5.0 1.6 Right 0.6 Right -19.0 2.338 1,125 4.34 Left 68.5

0.7 Up 00 0.0 71 Right2.36Z 1,0689.0Let 10
99 0. Up 3.0 Down 3.4 Down 3.7 Down 0.7 Up 0.0 0.0 7.1 Right 1.8 Right 9.0 2.3ZO 1.043

3 2.769 1,112
0.3 S.9 Down 12.8 Down 4.4 Down 4.68 Down 1.5 Up 0.6 Down 10.0 10.0 0.0 1.901 1,06 4.7 Left

_ __ Z.316 831



Table III. (Continued)

Sin data Aircraft attitude (ADL) data Aircraft attitude (Q) eata

Altitude Left sight ight sight Pitch Yae -
dist ce f Actiua Left pod Right pod wcse trrs cYPwncceidl&

X AX from ra ir elevation elevation with rispct repect YW Yw v-
Smro to ADL of to ADL of velocity. to vlocity tion , I(from w firiLg/ sed. from ADL. from ADL, ship/ ship deree degrees deree/sec degrees/0) in j.- firin/ ggrets ship/ milec de re s

meters meters' mug mug dgree degree sec/sc 5c/sec

1,Z35 8.6 Left 58.6 73.0 51.? Up 30.Z Up 2.8 Down 2.8 Down 0. Z Down 0.0 C.0 Z.9 Right 0.0 0.0

1,30
1.255 6.2 Left 54.9 66.6 60.9 Up 67.1 Up 1.1 Down l.Z Down 1.6 Down 0.3 Up -6.5 2.1 Right 0.3 Left Z. 5
1.247
1.632 9.1 Left 57.9 75.0 61.2 Up 40.4 Up 2.4 Down Z.Z Down 1.1 Down 0.4 Up -2.5 4.2 Right 0.0 0.0
1.79
1,313 7.1 Left 54.3 67.5 69.7 Up 48.5 Up 1.9 Down 1.9 Down 0.4 Down 0.0 0.0 3.3 ftight 0.0 0.0
1.329
1,147 1 13.0 Left 56.0 45.9 10. Z Up 1.1 Down 4.0 Down 4.2 Down 0.5 Up 0.2 Up 0.0 5.8 Right 2.3 Right 50.0
1.104
1,146 13.1 Left 53.5 60.9 35.6 Up 29.4 Up 2.7 Down Z.9 Down 0.9 Up 0.5 Down .15.0 4.3 Right 0.9 Right 0.0
1.114
1.142 5.0 Left 47.6 38.0 9.4 Up 10.2 Up 3.6 Down 3.8 Down 0.z Up 0.0 0.0 1.2 Right 0.0 0.0
1,077
1.099 0.1 Left .1 32.1 20.5 Up 1Z.0 Up 3.3 Down 3.5 Down 0.4 Up 0.0 0.0 0.0 0.2 Right 28.5

882
1.236 1.8 Left 50.8 Z.7 2.4 Down S.0 Down 5.1 Down 5.1 Down 1.7 Up 0.0 0.0 Z. 6 Right 0.1 0.0

1.147 
a

1,039 1.5 Right 46.5 Z9.7 1.5 Down 0.6 Down 3.7 Down 3.9 Down 0.1 Down 0.0 0.0 0.0 0.01 0.0 1

9,0 0.39 light 66.2 48.6 35.0 Up 29.9 Up Z. 5 Down 2.7 Down 0.4 Down 0.1 Down 1.8 3.4 Left ., Right 5.6 2

1.199 0.38light 66.3 49.2 33.8 Up 25.5 Up 2.7 Down 2.5 Do-.i 0.5 Down 0.6 Down 5.0 2.7 Left '. Right 2.4

1.160 0.43Right 66.3' 48.9 30.8 Up 21.6 Up 2.6 Down 2.7 Down 0.6 Down 1.4 Down 9.6 2.4 Left 4.3 Right -1.3
1.167 0.soRight 66.5 48.4 Z8.9 Up 21.8 Up 1.5 Down 1.8 Down 1.0 Down 3.8 Down 12.8 1.7 Left )7 Right -5.6

1,157
0.5 Right 66.6 47.3 55.5 Up 47.0 Up 0.3 Up 0 1.7 Down 5. Z Down 6.8 1.3 Left Z. 3 Right -18.6

1,287
1.346 0.. slight 66.6 49.1 94..8 Up 87.7 Up 1.5 Up 1.5 Up 2.4 Down 5.5 Down 0. z I.Z ;*eft 0.0 0
1.346

1,394

1,750

1.879

2. 07

3.54 Left 70.7 58.3 64.3 Up 55.3 Up 1.7 Down 1.9 Down 0.2 Down 0.4 Down 0.0 Z. Right 2 4 Right 7.7 3
1,851

1 3.62 Left 70.7 58.4 63.2 Up 55.3 Up 1.8a Down 1.8 Down 0.2 Down 0.4 Down Z. 7 3. Z Right 3.! Right Z. 5

3.72 Left 70.7 60.6 63.1 Up 54.2 Up 1.8 Down 1.9 Down 0.3 Down 1.4 Down 11.0 3.8 Right 2.7 Right -7.61,854 I-

1.661 3.65 Left 70.8 56.9 63.7 Up 52.7 Up 1.3 Down 1.5 Down 0.6 Down 3.1 Down 10.4 4.0 Right 1.9 Right -3. z

3.70 Left 70.7 60.3 79.6 Up 72.4 Up 0.4 Down 0.5 Down 1.2 Down 4.4 Down 6.0 4.3 Right 1.1 Right -0.8
1,872

3.86 Left 70.7 60.2 95.5 Up 86.3 Up 0.3 Up 0 a Up 1.9 Down 4.7 Down 0.2 4.5 Right 1. Right -1.4
2,050
2. 049

2,132

2,130

2.297

2,310 
,

700

684

634
643

589
601
506
521
464•
474

1,360 2. Z9 Left 47.5 25.3 13.5 Down 11.1 Down 4.7 Dowr, 5.0 Down 1.8 Up 0.0 0.0 2.1 Right 2.8 Right 0.0

1,025
635 8.49 Left 43.3 29.9 19.5 Up 7.1 Up 3.1 Dowt, 3.3 Down 0.5 Up 0.4 Up -15.0 9.7 Right 0.0 0.0

1.1511.140

1,102 3.03 Left 63.9 36.9 5.7 Up 0. Z Down 3.d Downi 3.8 Down 0.6 Up 0.0 0.0 1.1 Right 5.1 Right 36.0 .

1,413 
2

1, 12 4.34 Left 68.5 30.7 10.6 Down 10. 2 Down 4.7 Dowia 5.0 Down 1.5 Up 0.5 Down 5.0 1.6 Right 0.6 Right -19.0 2.

1,068 
2.

1.243 9.00 Left 61.0 29.9 0.8 Up 3.0 Down 3.4 Down 3.7 Down 0.7 Up 0.0 0.0 7.1 Right 1.8 Right 9.0

1.011 2
1,016 4.77 Left 55.8 30.3 5.9 Down 12.8 Down 4.4 Down 4.6d Down 1.5 Up 0.6 Down 10.0 .0.0 0.0

831 2.



itude (L) ata Impact data

Yaw
Yaw accelera; Rocket X Axis Y Axis Pilots
locity, tion flight time (from range (from range reported sight Type heads Remarks
re sec degreeSi in 8ee* 0) in meters 4) In meters position

sec/sec

1.0 0.0 Z.490 1.Z35. 3 19.2 Right
2.567 1.302.8 25.8 Left On target Smoke

1.3 Loft 2.5 2.491 1,255.0 13.7 Left
Z. 538 1.247.3 27.3 Left Four mile left Smoke

1.0 0.0 3.528 1,832.5 9.9 Left
3.607 1.798.4 18.3 Right On target Smoke

0.0 2.657 1,313.2 42.6 Left2.680 1.329.4 49.1 Right On target Smoke

:.3 fight 50.0 2.304 1,147.1 20.7 Right On target Smoke
2.412 1.104.6. 1.0 Right

.9 Right 0.0 2.358 1,146.5 29.3 Left
2.419" 1,114.4 20.9 Left

1.0 0.0 2.257 1,142.5 14.7 Left
2.334 1,077.8 On target Smoke

SRight 8.5 1.933 1099.0 3.5 Right
1.993 882.0 41.0 Right On target Smoke

0.0 2.338 1.236.1 - 17.1 Right
2.535 1,147.5 34.3 Right Ten mile right Smoke

0.0 1.994 1,039.3 21.2 Left Ten mile low and
2.263 983.2 51. 2 Left Five mile left Smoke

5 Right 5.6 2.494 1,206. 2 39.3 Left Ten mils left Smoke Round in tube no. 21 right side misfired.

3 Right 2.4 1,199.0 39.3 Left

3 Right -1.3 1,160.2 27.6 Left

.7 Right -5.6 1,157.6 45.1 Left

- 3 Right -18.6 1.287.4 1.4 Left

0 0 1.346.0 58.1 Left

1,394.9 10.42 Right

1,750.4 20. 8 Left

1.879.3 16.9 Left

4.141 2,207.1 19.4 Left
4 Right 7.7 3.619 1,851.2 5.6 Right On horizontally Smoke

.. Right 2.5 1,862.1 8.2 Left 20 mils

17 Right 7.6 1,854.6 37.2 Left Highi vertical

.9 Right -3.2 1,861.4 40.6 Left

.1 Right -0.8 1.72.3 45.7 Left

Right -1.4 2.050.4 29.2 Left

2,049.5 33.5 Left

2.132.0 10.9 Left

2,130.7 27. d Left

2, 297. 5 49.8 Left

5.217 2.310.5 78.2 Left

700.0 41.5 Left On target Smoke Round in tube no. 21 on right side misfired.

604.1 43.6 Left

634.4 42.4 Left

643.3 52.8 Left No camera coverage.
569.8 26.5 Left
bOl. 5 36.0 Left
506.8 39.4 Left
521.8 42.9 Left
464.9 67.0 Left
474.1 75.5 Left
513.5 29.7 Left

.8 Right 0.0 2.203 1,360.0 6.0 Right On target Smoke
2.759 1,025.0 4.0 Right

.0 0.0 1.625 83'.0 5.0 Left
1.912 638.0 6.0 Left On target Smoke

1.151.0 14.0 Left Twelve mile Smoke No data
1,140.0 27.0 Left left

.1 Right 36.0 2.234 1,102.0 22.0 Left
2.745 1,413.0 17.0 Left

.6 Right -19.0 2.338 1,125.0 34.0 Left
2.362 1.068.0 21.0 Left

.8 Right 9.0 2.320 1.243.0 10.0 Right
2.769 1,112.0 1.0 Left Smoke

0 0.0 1.906 1,056.0 8.0 Right On target Smoke Underneath camera did not run
2.318 831.0 19.0 Left (No yaw data).
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Input to fire control unit Aircraft position data v

I terT I-
Distance A ersA AltitudeFiijArNumber Mode to t:7arget 0-itne from Atal LeItipod Right

flight Firing Firme. Air Altitude . puir Tubes w from L I zero, ai 0evation eleval
numberspeed of prs 1elec- Tuber when when speed, from ADL. fromsmbr t 92 hours0 mtr knots etr fired lion frd firing, fain/fir ing, Amote rmls n

meters meters meters

Z1 2 Agust 1019 600 90 50 1 Split 7 700. 1.20 Left -72.7 94.6 77.4 Up 63.4

5z 2 August 1024 600 30 50 I Split S

53 2.A-gust 1033 600 90 50 I Split 9 722. 3.50 Left -98.2 95.8 0.4 Up O.C

54 Z August 1038 600 90 50 1 Split 10 702. 3.05 Left -81-1. 90.9 72.5 Up 60.

55 2 August 1042 600 90 50 1 Split 11 704. 2. 37 Left -98.2 100.6 37.1 Up 31.!

56 ZAugust 1048 600 90 so I Split I 681. 3.60 Left 81.0 97.1 14.Z Up 6.

57 2 August 1129 600 90 50 1 Split 7 15.0 Up 4.

58 2 August 1.1 33 600 90 so I Sph t 8

)Z August 1139 600 " 90 so I Split 9

•,60 2 August 1143 600 90 so I Split 10

61 Z August 1151 600 90. so I Split 11

62 2 August 1156 600 90 50 1 Splat 12

63 2 August 1200 600 90 50 1 Splat 13

64 3 August 0651 1.800 30 50 2 Split 13,14

65 3 August 0,704 1,800 30 50 6 Split 15-20

66 3 August 0730 1,200 30 50 6 Split 13-18

67 3 August 0755 600 60 50 6 Split 13-18

68 3 August 0822 1,200 60 100 6 Split 18-24

69 3 August 0838 1,200 90 100 6 Split 18-24

70 (1) 3 August 0900 1,200 90 100 6 Split 18-24 1.,55. 5.19 Left 115.8 7.4 55.8 Up 47.

(2) 1,.46. 5.39 Left 115.8 89.7 55.6 Up 39.

(3) 1,241. 5.68 Left 116.2 89.2 57.7 Up 46.

(4) 1,234. 5.95 Left 116.7 89.9 56.7 Up 46.

(5) 1,227. 6.14 Left 117.1 88.6 73.7 Up 61.

(6) 1.221. 6.33 Left 117.6 90.1 82.2 Up 69.

(7)

(8)

(9)

(10)
111)

71 (1) 3 August' 1003 1,200 30 10 6 Split 18-24 1,250. 0.02 Right 19.3 40.8 32.5 Up ZS.

(2) 1.246. 0.02 Right 19.4 42.2 27.3 Up 17.

(3) 1,244. 0.03 Right 19.4 40.3 25..5 Up 16.

(4) 1.,241. 0.04 Right 19.5 39.0 21.2 Up 7.

(5) 1,238. 0.11 Right 19.5 39.4 1.7 Up 8.
19 ,1235. 0.15 Right 19.5 39.2 22.7 Up 9.

(7)

(9)
(10)

(11

72 (1) 3 August 1019 1.800 30 to 6 Split 18-24 1.o43. I. C3 Left 1e.8 38.9 30.5 Up 23.

(2) 1,840. 1.07 L4ft 18.6 38.5 26.3 Up 13.

(3) 1,837 1.1 Left 18.7 38.1 27.3 Up 18.
(4) 1.835. 1.13 Left 18.6 39.0 Z3.7 Up 14.

(5) 1,631. 1.14Left 18,6 36.7 32.7 Up 23.

(6) 1.829. 1.15 Left 18.6 37.9 37.9 Up 23.

0 Time of flight is measured fron, first ignation to impacts of first and last round.



Table III. (Continued)

3stton data e Aircraft attitude (ADL) data Aircraft attitude (t data

Altitude Actual Lett pod Right pod Left eight Right sight Pitch Yaw
from with rept wod respect Pid acoelera- Yaw accelera- Rocket
zero to ADL of to ADL of Pitch i tion Yaw. velocity, ti" flight time (ft:

fr speed, from ADL. from ADL, ship/ ship degrees degrees/ degrees dogresec degrees/ In ses 0)irMots mils mile hip! degree deg/sec sc/Secmeesdeg'tee degree usece e/e

t to

72.7 94.6 77.4 Up 63.4 Up 1.7 Down 1.6 Down 2. 9 Down 0.0 0.0 0.3 Left 5.7 Left 0.0 Notobtained

.1

-98.2 95.8 0.4 Up 0.0 3,7 Down 4.1 Down 3.8 Down 0.0 0.0 1.9 Right 2.2 Right 32.0 2.77

81.1. 90.9 72.5 Up 60.7 UV 2.1 Down 2.2 Down 4.1 Down 0.0 0.0 0.4 Left -35.0 2.232 V

Z.5ZZ*98.2 100.6 37.1 Up 31.5 Up 3.2 Down 3.Z Down 4.3 Down 0.0 0.0 0.4 Left 2. 4 Left -30.0 L.IZA

81.0 97.1 14.2 Up 6.2 Up 4.0 Down 3.9 Down 2.4 Down 0.0 0.0 0.5 Right 1.1 Right 45.0 2.1242. Z42 t.i
15.0 Up 4.3 Up 3.7 Down 3.7 Down

15.8 67.4 55.8 Up 47.2 Up Z.2 .Down 2.3 Down 1.6 Down 0.5 Down 1.7 0.6 Right 0.5 Right 0.0 3.938

15.8 89.7 55.6 Up 39.5 Up 2.3 Down 2.4 Down 1.4 Down 0.6 Down 0.7 0.7 Right 0.5 Right 0.8

16.2 89.2 57.7 Up 46.3 Up 2.1 Down 2.1 Down 1.5 Dow, 0.9 Down 4.3 0.8 Right 0.6 Right 2.5
16.7 89.9 56.7 Up 46.5 Up 1.7 Down 1.8 Down 1.8 Down 2.0 Down 12.0 0.9 Right 1.3 Right 5.0

17.1 88.6 73.7 Up 61.0 Up 1.3 Down 1.3 Down 2.3 Down 3.2 Down 4.6 1.2 Right l.: Right 1.7

17.6 90.1 82.2 Up 69.8 Up 0.3 Down 0.4 Down 2.6 Down 3.6 Down 1.3 1.4 Right 1.8 Right 0.0

I

6.413 2

19.3 40.8 32.5 Up 25.0 Up 1.7 Down 1.7 Down 0.7 Up 1.6 Up 3.3 1.66,

19.4 42.2 27.3 Up 17.4 Up 1.9 Down Z.0 Down 0.97 Up 1.3 Up -3.3

19.4 40.3 25..5 Up 16.4 Up 2.2 Down 2.2 Down 1.10 Up 0.6 Up -10.0

19.5 39.0 21.2 Up 7.2 Up 2.1 Down 2.1 Down 0.97Up 1.0 Down 6.7

19.5 39.4 18.7 Up 8.1 Up 2.0 Down 2.1 Down 0.90 Up 1.5 Down 1.7

19.5 39.2 22.7 Up 9.7 Up 1.7 Down 1.7 Down 0.74 Up 1.6 Down 0.7

1o.8 38.9 30.5 Up 23.4 Up 3.0 Down 3.0 Down 1.9 Up 2.7 Down -3.3 2.392
18.6 38.5 26.3 Up 13.1 Up 3.1 Down 3.1 Do%n 1.6 Up 2.1 Down -4.3 2.125

18.7 38.1 27.3 Up 18.7 Up 2.9 Down 2.9 Down 1.2 Up 1.5 Down -3.3 *1
18.6 39.0 23.7 Up 14.7 Up 2.7 Down Z. 7 Down 1.0 Up 1.1 Down -2.7

18.6 36.7 32.7 Up Z3.4 Up 2.4 Down 2.5 Down 1.1 Up 0.7 Down -2.3

18.6 37.9 37.9 Up 23. I Up 1.8 Down 1.8 Down 1.1 Up 0.3 Down -1.7

3.137

- - -



Table I1. (Continued)

Aircraft position d,* Aircraft attitude (ADL) data Aircraft attitude ()dataJ

af Ali e& - Left sight Right sight Pitch-gt isace fV. Actual Left pod Right pod aclr-Yw A

-ero air a elevation L fat, with respect with respect Pitch Pitc. I ¢bm zeo ai lelio leaisonic mto Yaw. velocity.

fg. sfrjif speed. from ADL. from ADL, t
o to ADL of degrees velocity, dges Yaw, vel ity do

re teg rmes Mug ship/ shipgr deg/sec degrees/ degrees degrestseCeters Adegree degree 1ec/sec

I.,ZO Left -7Z.7 94.6 77.4 Up 63.4 Up 1.7 Down 1.6 Down Z. 9 Down 0.0 0.0 0.3 Left 5.7 Left 0

3.SOLeft -98.Z 95.8 0.4 Up 0.0 3.7 Down 4.1 Down 3.8 Down 0.0 0.0 1.9 Right 2.2 Right 32

3..O50rft -1.l. 90.9 7Z.5 Up 60.7 Up 2.1 Down Z.Z Down 4.1 Down 0.0 0.0 0.4 Left -35

Z.3lLeft '5.Z 100.6 37.1 Up 31.5 Up 3.2 Down 3.2 Down 4.3 Down 0.0 0.0 0.4 Left 2.4 Left -3r

3.60Left 81.0 97.1 4.2 Up 6.Z Up 4.0 Down 3.9 Down 2.4 Down 0.0 0.0 0.5 Right 1.1 Right 4!

15.0 Up 4.3 Up 3.7 Down 3.7 Down

5.19 Left 115.8 87.4 55.4 Up 47.Z Up 2.2 .Down 2.3 Down 1.6 Down 0.5 Down 1.7 0.6 Right 0.5 Right

5.39 Left 115. 8 89.7 55.6 Up 39.5 Up 2.3 Down 2,4 Down 1.4 Down 0.6 Down 0.7 0.7 Right 0.5 Right

5.68 Left 116.2 89.2 57.7 Up 46.3 Up 2.1 Down 2. I Down 1.5 Down 0.9 Down 4.3 0.8 Right 0.6 Right

5.95 Left 116.7 89.9 56.7 Up 46.5 Up 1.7 Down 1.8 Down 1.6 Down Z. 0 Down I.0 0.9 Right 1.3 Right

6.14 Left 117.1 88.6 73.7 Up 61.0 Up 1.3 Down 1.3 Down 2.3 Down 3.2 Down 4.6 1.2 Right 1.7 Right

6.33 Left 117.6 90.1 82.2 Up 69.8 Up 0.3 Down 0.4 Down 2.6 Down 3.6 Down 1.3 1.4 Right L.b Right

0.02 ROIht 19.3 40.8 32.5 Up 25.0 Up 1.7 Down 1.7 Down 0.7 Up 1.6 Up 3.3

0, 2$lRight 19.4 42.2 27.3 Up 17.4 Up 1.9 Down 2.0 Down 0.97 Up 1.3 Up -3.3

0. 03 Right 19.4 40.3 25.,S Up 16.4 Up 2.2 Down 2.2 Down 1.10 Up 0.6 Up -10.0

0.04Ri ght 19.5 39.0 21.2 Up 7.2 Up 2.1 Down 2.1 Down 0.97 Up 1.0 Down 6.7

0. 13 AIght 19.5 39.4 1.7 Up 8.1 Up 2.0 Down 2.1 Down 0.90 Up 1.5 Down 1.7

0.15 Right 19.5 39.2 22.7 Up 9.7 Up 1.7 Down 1.7 Down 0.74 Up 1.6 Down 0.7

1. 03 L4ft 14.8 38.9 30,5 Up 23.4 Up 3.0 Down 3.0 Down 1.9 Up 2.7 Down -3.3

1.0 Leof 18.6 38.5 Z6.3 Up 13.1 Up 3.1 Down 3.1 Down 1.6 Up 2.1 Down -4.3

1.12 Left 18.7 38.1 Z7.3 Up '8.7 Up 2.9 Down Z. 9 Down 1.2 Up 1.5 Down -3.3

1.13 Left 18.6 39.0 Z..7 Up i4.7 Up 2.7 Dowen 2.7 Down 1.0 Up 1.1 Down -2.7

1. 14Left 18.6 36. 32.7 Up Z3.4 Vp a.; Down 2.5 Do n 1.1 Up 0.7 Down -2.3

1. 1.lSLeft 1.6 37.9 37.9 Up 23.7 Up 1.8 Down i.8 Down 1.1 Up 0.3 Down -1.7

____________ ________________________________________ i________i____________ II ________ m ____________



Aircraft attitude (L.) data Impact data

Yaw
Yaw aclera- Rocket X Axis Y Axis pilotsa

Yaw. velocity. ti'ne flight time (from range (from range reporte jsight Type heads Remarks
degrees degree,-sec degreesy/ in sece 0) in meters 4.) in meters posit:ion

_______1eC, secI

0. 3 Left S. 7 Left 0.0 Not obtained I.6. 12. Right Five Milo left Smoke

1,076.0 10.0 LeftOntre Smk Nodal.027.0 26.0 RightOntre Smk Noda
1.9Rgt 2 ZRgt 3. .156 1.061.0 17.0 Rtight Otagt Smoke
1.9 igh 2. Riht 2 02. Z7l 953.0 11.0 LefttO are

0. et 3. .Z39 1,04.0 36.0 LeTlen mile left Smoke Underneath camera 4id not run0. 4Left-3S. 2.2Z 9Z.0 3.0 LftNo yaw data)
0. 4 Left 2. 4 Left I-3n A 2.522 1,260.0 34.0 Left Ten mile left & Smk

Z.728 1,150.0 16.0 Left 5 to 10 mils highSok
2. 1Z4 1,107.0 24.0 RightOntre Smk

0. 5 Right 1. 1 Right 45.0 2.24Z 1.036.0 14.0 Left OntreSmk
Five mile right Smoke No impacts

On target Smoke No impacts
Ten mile left & Smoke No impacts
five mile high
20 Milo low Smoke No impacts

Ten Mile right Smnoke No impacts

On target Smoke No impacts

Ten Mile right Smoke No impacts

No report Smoke No impact -Scheduled six pair ripple

On target Smoke No impacts

On target Smoke No impacts

rive mile left Smoke No impacts

Five mile right Smoke No impacts

rive mila high Smoke No Impacts

0.6 Right 0.5 Right 0.0 3.938 1,751.0 33.0 Left Ten mils right Smoke

0.7 Right 0.5 Right 0.11 1,827.0 33.0 Left

0. a Right 0.6 Right 2.5 1,855.0 50.0 Left

0.9 Right 1.3 Right 5.0 1,938.0 46.0 Left

1.2 Right 1.7 Right 1.7 1,921.0 24.0 Left

1.4 Right 1.8 Right 0.0 1.907.0 7.0 Left

1,929.0 8.0 Right

1,977.0 4.0 Right

1,997.0 18.0 Right

2,020.0 31.0 Left

6.413 2,045.0 13.9 Left

1.662 638.0 6.0 Right Five mile left Smoke No yaw data on flights 71 through
76 because of the low altitude of

638.0 11.0 Left the aircraft at launch
656.0 27.0 Left

672. 0 20.0 Left

708.0 17.0 Left

718.0 29.0 Left

738.0 Z9.0 Left

739.0 34.0 Left

1,158.0 27.0 Left

1,090.0 24.0 Loftt

1,094.0 7.0 Left

2.392 1,157.0 8.0 Left On target Smnoke Pilot pulled ship to right while

2.125 983.0 19.0 Left firing.

942.0 2.0 Right

981.0 15.0 Right

1,009.0 30. 0 Right

1,066.0 12. 0 Right

1,065.0 52.0 Right

1,106.0 40.0 Right

- 3.137 1.134.0 161.0 Rightj_____

23



Input to fire control unit Aircraft position data 0

DiStaMce Lateral Altitude Left sigbi
Ai ubr Wot agt distance from Actual Left pod JL/lkt pod with rospec

li ir ia Air Mode -bes to tarAettitudes from & elevation elevation

mberm date - 1 t of pairs selec- fired when w zero air from ADL f to ADL *
I..,. knot fired tio firing, firing/ firing speed. amp/

IImeters meters i motors knotsieml deg~ree

3 (1) 3 August 1037 1.800 60 10 6 Split 18.24 1.852. 1.41 Left 18.1 6Z.7 41.9 Up 33.4 Up 2. Z Dow,

(2) 1,847. 1.43 Left 16.2 62.5 40.2 Up 28.4 Up 2.1 Dow,

(3) 1,847. 1.47 Left 18.3 61.6 42.5 Up 31.Z Up 1.8 Dow

(4) 1,838. 1.50Left 18.3 63.9 43.8 Up 32.9 Up 1.6 Dow

1.833. 1.54 Left 18.3 61.0 57.1 Up 49.2 Up 1.2 Dow,

1.829 1. 56 Left 18.3 61.6 62.3 Up 46.6 Up 0.9 Dow,

(7)

74 (1) 6 August 0726 600 90 10 6 Split 18-23 657. 0.33 Left 32.7 90.7 95.7 Up 90.4 Up 0.4 Dow

(2) 651. 0.20 Left 32.8 90.7 93.3 Up 86.2 Up 0.2 Down

(3) 645. 0. 44 Left 32.7 89.4 93.Z Up 86.5 Up 0.1 Dow

(4) 638. 0.44 Left 32.6 89.7 95.? Up 87.6 Up 0.3 Up

(5) 631. 0.44 Loft 32.# 89.4 109.4 Up 95.4 Up 0.8 Up

(ndeter-
minate

(7)

(8)

(9)

75(1) 6 August 0827 1.800 Hover 4 24 Split 1-24 1.842. 6.6 Right 9.8 Hover 27.6 Up 30.9 Up Z.7 Dow

(2) 1.842. 6.6 Right 9.9 Hover Z8.6 Up 29.6 Up Z.7 Dow

(3) 1,842. 6.4 Right 9.9 Hover ". Z Up %,.! up 2.9 Dow

(4) 1,842. 6.4 Right 9.8 Hover 27.5 Up 27.7 Up 3.0 Dow
1,842. 6.5 Right 9.8 Hover 25.2 Up 26.5 Up 2.9 Dow

(6) 1,842. 6.5 Right 9.9 Hover 26.6 Up 28.1 Up 3.0 Dow
1,842. 6.5 Right 9.7 Hover Z8.5 Up 27.6 Up 3.1 Dow

(7) 1.843. 6.6 Right 10.0 Hover 25.6 Up 25.3 Up 3.1 Dow

(9) 1.843. 6.5 Right 10.0 Hover 27.4 Up 24.1 Up 3.1 Dow

(10) 1,843. 6.3 Ritght 10.0 Hover 27.4 Up 24.5 Up 2.9 Dow

1) 1.843. 6.5 Right 9.9 Hover 31.3 Up 30.5 Up 2.7 Dow

(12) 1,843. 5.9 RI, 10.0 Hover 34.1 Up 34.7 Up 2.0 Dow

(13) 1.843. 5.9 Right 9.9 Hover 43.0 Up 44.4 Up 1.5 Dow

(14) 1,843. 6.3 Right 9.9 Hover 56.2 Up 57.6 Up 1.2 Dow

(15) 1.844. 5.8 Right 9.9 Hover 65.8 Up 58.7 Up 1.0 Dow

(16) 5.8 Right 10.0 Hover 65.0 Up 58.2 Up 0.9 Dow

(i7) 62. Z Up 60.0 Up 1.0 Dow

(18) 67.2 Up 57.3 Up 1.1 Dow

(19) 64.0 Up 59.5 Up 1.0 Dow

(20) 67.5 Up 67.1 Up 0.9 Dow
No filmn coverage on pairs 17 through 24.

69.8 Up 65.3 Up 0.5 Dow

().79.6 Up 73.0 .Up 0.1 Dow

)2.1 Up 80.5 Up 0.5 Up

(24) 82.2 Up 87.0 Up 1.1 Up

76(1) 6 August 0546 1.800 30 10 2 Split 18.19 571. 1.11 Left 24.8 33.0 9.4 Down 2.5 Down 3.1 Dow

(2) 568. 1.13 Left 24.8 32.3 11.4 Down 9.1 Down 2.9 Dow

7?(1) 6 Auguot 0930 1.800 60 100 10 Split 1-10 1.946. 0.7 Left 114.7 62.Z 29.1 Up 27.6 Up 2.7 Dow

(2) 1,941. 0.9 Left 114.6 56.1 15.4 Up 35.4 Up 2.5 Dow

(3) 1.937. 0.9 Left 114.7 58.5 37.8 Up 40.1 Up 2.4 Dow

(4) 1,933. 0.9 Left 114.5 58.9 39.8 Up 41.4 Up Z.3 Dow

(5) 1,926. 0.8 Left 114.5 59.1 46.3 Up 50.0 Up Z.0 Dow

(6) 1.924. 0.9 Left 114.6 55.9 53.3 Up 54.9 Up 1.7 Dow

(7) 1,920. 0.9 Left 114.4 59.8 67.6 Up 65.9 Up 1.3 Dow

1.915. 0.8 Left 114.6 57.1 79.2 U2 76.3 Up 0.9 Dow

1.911. 0.2 Left I14.3 59.1 86.3 Up 87.0 Up 0.6 Dow

(10) 1.907. 0.8 Left 114.1 58.3 96.7 Up 93.0 Up 0.1 Dow

rime of flight is measured from first ignition to impacts of first and last round.



Aftcraft a&t1tde (ADL) data Aircraf Attitude Is t" lpcc data

at pot ight pod Left eight R4)L eight Mutt ~ Ta aw ayoura X Asia . Anis
ration elevation with respect with respect pic s pitck a-.-rs Ya Acooa Was ra-fo at

AD. frmAD. to ADL of to ADL of velee Wocity. ties dVre eloci.Ie dgSim Ja 0)Ia meters ID is iinters-
AD. from skDL am/ ip,' egee degssC degrees/, ere'dge/ec dges

kl s degree degree Oec/sec sec/eC Ids
- I ress

I up 33.4 Up z. Z Down 2.2 Down 0.0 0.0 0.0 f836 1.15S.o 6%.o Left

tup 28.4 Up 2.1I Down 2.1 Down 0.0 0.0 0.0 1.167.0 4.8 Left r

I Up 31.2Z Up 1.8 Down 1.9 Down 0.0 0.0 0.0 1.073.0 59. Left

I Up 3z. 9 up 1.6 Down 1.6 Down 0.1 Down 1.3 Down 4.7 10. 10Lf

up 49.2 Up 1.2Z Down 1.2 Down 0.3 Down 1.0 Down 0.7 988. £3.0 Lfat

1 Up 46.6 Up 0.9 Down 0.7 Don 0.6 Down 1.0 flown 0.0 1,058.0 12.0 Left .
696.0 55.6 Left

738.0 32.0 Left ~ .3

757.0 82.0 Left s.

- - - ~ - ______ _____ _______ ..L89 1.640. 0 46.0 Left

rUp 90.4 Up 0. 4 Down Z4 Down Z. Z Down 0.63 Up 4.0 Z5 1,152.0 jl.0 Left

I Up 86.2Z Up 0.2Z Down 0. 3 Down 2.2Z Down 0. 10 Down 10.0 1.074.0 7.0 lWght

I Up 86. 5 Up 0. 1 Down 0. 2 Down 2. 6 Down 1. 72 Down 13.2Z 1.067.0 4.0 Left

? up 87.6 Up 0. 3 Up 0.2Z Up 2.83 Down 3.73 Down 10.0 1.034.0 9.0 Riau 1.

I Up 95.4 Up 0.8a Up 0.83 Up 2.3 Down 4.76 Down 7.8 1.014.0 6.0 Left 2.8

1.034.0 30.0 Left Z.7

853.0 3.0 Left )?- 6

I A2.0 14.0 Left 12.8

_______ _______ _____ LM5 711.0 12.0 Left

6 Up 30.9 Up Z.7 Down 3.0 Down 1.5S8 up 0.ZS5Up 5.0 No yaw daon thisflightduieto low 2-433 1.840.0 52. 0 Left

6 Up Z9.6 Up 2.7 Down 2.9 Down 1. 70 up 0.90 up 2.6 alitdeofarcaf a irngtie 1,51L0 0.0

Z Up %1. up 2. 9 Down 3.1 Down I.az up 1. 0OUp -1.5 1.773.0 61.0 3.i;ht 9

5 Up 27.7 Up 3.0 Down 3.1 Down 1.97 Up 0. 53 Up -4.7 1.758.0 36.0 Left9.

2 Up 26. 5 Up 2.9 Down 3.1 Down 1.98 Up 0. 11 Up 2.7 1,729.0 50.0 Left 9.

6 Up 28.1 Up 3.0 Down 3.1t Down 2. 05 Up 1. 03 Up 6.S 1.654.0 94.0 Left 99

5 Up 27.6 Up 3.1 Down 3.3 Down 2. 20 Up 0. 50 Up 10.0 1,57Z.0 18.0 tigkt 9.8

6 Up 25. 3 Up 3.1 Down 3.3 Down 2. 15 Up 0. 90 Down 9.6 1.586.0 44.0 Right 9.

4 Up 24.1 Up 3.1 Down 3.3 Down 1.95 Up 2.25S Down 10.0 1.603.0 67.0 Eighst 9.9

4 Up 24.5 Up 2.9 Down 3.1 Down 1.50O Up 3.68 Down 0.0 6.930 11 !1.0 48.0 RIgh1t 9.

3 Up 30.5 Up 2.7 Down 2.7 Down 0. 98 Up 3.40 Down -3.1 . 10.0

I Up 34.7 Up 2. 0 Down 2.2 Down 0.55S Up 2. 85 Down -4.5 i 10.0

0 Up 44.4 Up 1.5 Down 1.7 Down 0.18s Up Z. 13 Down -S.7 * 10.0

2 Up 57.6 Up 1.2Z Down 1.3 Down 0. 07 Down 1. 32 Down -6.4 9.9)

8 Up 58.7 Up 1.0 Down 1.1 Down 0.20O Down 0.33 Down -6.8 I 10.0

0 Up 58.2Z Up 0.9 Down 1.0 Down 0. 18 Down 0. 55 Up 5.0 2 9.9

2 Up 60.0 Up 1.0 Down 1.1 Down 0. 08 Down 0.67 Up - 2.2 z 9.9

2 Up 57.3 Up 1.1 Down 1.2Z Down 0.02Z Down 0. 05 Down 0.0 2 9.9

0 Up 59.5 Up 1.0 Down 1.1 Down 0. 03 Down 0. 70 Down 6.9 . 10.0

5 Up 67.1 Up 0.9 Down 0.9 Down 0. 24 Dowvn 1. 80 Down 6.7

a Up 65.3 Up 0.5 Down 0.5 Down 0.58 Down 2. 43 Down 3.0

6 Up 73. 0 Up 0.1 Down ID.1I Down 1. 02 Down 2. 70 Down -0.8

I Up 80.5 Up 0.5 Up 0.4 UP 1. 53 Down 2. 35 Down -4.6 :817t

2 Up 87.0 Up IA Up 0.9 Up 1. 61 Down 1.S50Down -7.7 513._10._Lef

4 Down 2.5 Down 3.1 Down 3.3 Down 0. 1 Down 1.2Z5 Down 5.2 No yaw data on this flight due to low 1.155.0 10.0 Left

4 Down 9.1 Down 2.9 Down 3.1 Down 0. 2 Down 1.92 Down 4.2 altitude of aireraft when firing. 1.398 ill:8 H2:8 fift
I Up 27.6 Up 2. 7 Down 2. 9 Down 1. 12 Down 0.45 Down 0.6 0. 17 Left 1. 20 Left -1.0 3.5 1,860.0 31.0 Left

4 Up 35.4 Up 2.5 Down 2.9 Down 1.20O Down 0.5SS Down 1.2 0. 32Loft 1. 10 Left -1.4 1,816.0 43.0 Left Z4.86

& Up 40.1 Up 2.4 Down 2.6 Down 1.30 Down 0. 85 Down 2. 4 0.47 Left 0.8&2 Left -2.4 1,787.0 49.0 Left 24.8

8 Up 41.4 Up 2.3 Down 2.5 Down 1. 45 Down 1. 30 Down 3.9 0. 57 Left 0. 52 Left 25. 1.780.0 9.0 Right 114.7

3 Up 50.0 Up 2. 0 Down 2.3 Down 1.70 Down 1.95 Down 5.0 01.v Left 0. 03 Let -. 1,887. 0 3.0 Left 14.

3 Up 54.9 Up 1.7 Down 1.9 Down 2.04 Down 2. 55 Down 0.0 51 Left 0. 46 Right 3.4 2,034.0 59.0 Left 114.7

6 65 6.9 Up 1.3 Down 1.5 Down 2.37 Down 2. 15 Down -3.5 0. 49 L.eft 0.93 Left 3.0 Z,. z.0 61.0 Left 114.

2 Up 76.3 Up 0.9 Down g. 0 Down 2. 67 Down 1. 78 Down 0.0 0.32 Left 1. 32 Right 2.2 2,141.0 3.0 Right 114.5

3 Up. 87.0 Up 0.6 Down 0.7 Down 2. 97 Down 2. 48 Down 5A 0. 12 Left 1.55S Right 1.2 2,162.0 48.0 Left 114.4

7 Up 93.0 Up 0.1 Down 0.3 Down 3. 37 Down 3. 16 Down 14.0 10. 11 Right 1.7 TZ Rght 0.5 5.630 Z.,169 0 ZS. 0 Left 114.4

______ - - 114.4

114.3

114.1



(from ta~s 0aa Alrera& emide CADU 40&a Alrrf tta*(d3

is Iameters jit __f "$NIWUVSC1T wB co
Jbi ~ Le~ft red Riaug P.4 TIh 1~ ih AW accelara-

fri AceIII rec 1with respect Pth accelars-1 Momb as" (I

61.0 Left air from ADL from ADL. so ADLof to AJDL of as elocity. dere is eece l

2165 seCam/ a d ec deef d .esrac degrees/

42.0 L.eft de re.ere n/36je c/e
S0 &Z-67 41.9 alp 33.4 Up Z. Dws 22 Dows 9.0 V.6 0.0 - 861

LSft 6L 40.Z Up 28.4 Up 2. 1 DownDw 0.0 0.0 6.0 - 11
230ff .3 61.6 4LS up 31-2 up 1. es 1.9 Dows 0.0 8.0 0.0 jII
120Lf .3 63.9 43.8 up 3L.9 Up 1.6 Dews 1.4 Dews 0.1 Dews 1.3 Dews 6.7

550Lf .3 61.0 57.1 up 49.2 up 1.a DeVws 1.2 Dews 0.3 Dows 1.0 Dows 0.7

MOLft a3 61.6 6L-3 Up 46.6 up 0.9 Dews 0.7 Dews1 0.6 Dews 1.0 Down 0.0
82.0 Left
46.0 Left
ii.o I~wA

7.0 Right

4.0 Left Z.____ _____ -- 15Z

9.0 Riskt !.?1 90.7 95.7 up 90.4 Up 0.4 Dews 0.4 Dews 7-Z Down 0.63 Up 4.0

6.0 Left 2.8 90.? 93.3 Up 6.Z 2up 0.2Z Dews, 0. 3 Dows 2-.Z Dows 0.I10Do"s 10.0 1

30.0 Left 2.7 89.4 93.2Z Up 86. 5 up 0. 1 Dews 0.2Z Down Z. Down 1.7Z Down 13.2 1

3.0 Left sz.6 89.7 95. 7 up 87.6 up 0. 3 Up 0. 2 up Z.8a Dews 3.73 Dew" 10.0

14.0 Left iZ.8 89.4 109.4 Up 95.4 Up 0.8 5up 0. 8 up L 3 Dows 4.78 DOWs 7.8

12.0 Left 
1

52.0 Left

0.0 .S

6.0 Left 9.8 over z7.8 aup 30.9 UP 2.7 Doe. 3.0 D vwn 1. 53up 0.5 up 5.0 N 7 aw data o t hs fih4tu o low 2. 4331

3.0 Left 9.9 Hov er 2 . p 96 U Z 7 D w 2.9 Down 1.70 up .9 0 up 2.6 altitud a ca fa t frc tane

96.0 Left 9.9. Hover 31.2 Up 31.3 Up 2.9 Does 3.1 Does 1.62 up 1.00Oup -1.51

18.0 iftt 9.8 Hover z?.5 Sup 27.7 Up 3.0 Down 3.1 Dowu 1.97 Up 0.5S3 Up -4.71

46.0 M&gh 9.8 Hover 25. 2 up 26. 5 Up 2.9 Down 3.1 Down 1.95 Up 0.11 Up L.7

67.0 Rusyht 9.9 Hover 26.6 up 28.1 Iup 3.0 Down 3.1 Dews 2. 05 Up 1. 03 Up 6.5

48.0 Right 9.7 Hover 28.5 up 27. 6 Up 3.1 Down 3.3 Down ?-20Oup 0.so up -10.01

10.0 Hover 25.6 up 25. 3 Up 3.1 Dow" 3.3 Does Z. isUp 0.90 Down 9.61

* 10.0 Hover 27. 4 Up 24.1 Up 3.1 Down 3.3 Down 1.95 up 2.ZS Down 10.01

* 10.0 Hover 27. 4 Up 24.5S Up 2.9 Down 3.1 Down 1.50O Up 3.65i Down 0.0 6.9301

* 9.9 Hover 31.3 UP 30.5 Up 2.7 Does 2.7I Down 0.98 Up 3.40 Down~ -3.1

* 10.0 Hover 34.1 Up 34.7 Up 2.0 Down 2.2 Down 0.55S Up 2.SS5Down -4.5

* 9.9 Hover 43.0 Up 44.4 Up 1.5 Down 1.7 Down 0.1 isup Z. 13, Down -S.7

9.9 Hover 54.2 up 57.6 up 1.2z DO"n 1.3 Down 0. 07 Down 1. 32 Down -6.4

9.9 Hover 65.8 UP 56.7 Up 1.0 Does 1.1 Down 0. 20Down 0. 33 Down -6.8

* 10.0 Hover 65.0 up 58.2 zup 0.9 Down 1.0 Down 0.18a Down 0. 55 up 5.0

62.2 zup 60.0 Up 1.0 Down 1.1 Down 0. 06 Down 0.67 Up -2.2

67.2 zup 57.3 Up 1.1 Down 1.2 Down 0.0OZ Down 0. 05 Down 0.0

64.0 Up 59.5 Up 1.0 Down 1.1 Down 0.03 Down 0. 70 Down 6.9

67.5 Up 67.1 Up 0.9 Down 0.9 Down 0. 24 Down 1.80 Down 6.7

.ra 17 hrc' 24. 69.5 Up 65.3 Up 0.5 Down 0.5 Down 0.5S8 Down 2. 43 Down 3.0

10.0 Left .6U .0U 0.Don 01D" 1OZDw Z.7Dwn -8
5.0 Left 7. p 7. p 01Dw . on 10 on 27 on-.

11: 8 W1, 82.1 up 60.5 Up 0.5 UP 0.4 UP 1.5S3 Down Z. 3SDown -4.6

31.0 Left o2. 2 up 87.0 Up 1.1 Up 0.9 Up 1. 61 Down 1. SoDown -7.7 ___________

43.0 Left 248 33.0 9.4 Down 2.5 Down 3.1 Does 3.3 Down 0. 1 Down 1.25 Down 5.2 No yaw data on this flight due to low 1.315
M & ~altitude of aircraft when fiing. 131

49.0 Left 24.8 32.3 -11.4 Down 9.1 Down 2.9 Down 3.1 Down 0. 2 Down 1.92 Down 4.2 - ._____ -

9.0 R.ight 114.?1 62.2Z 29.1 Up 27. 6 Up 2.7 Down 2.9 Down 1. 12 Down 0. 45 Dnwn 0.6 C0. 17 Left 1. 20 Left -1.0 3 159

73.0 Left0.SDon 12OZLf 1.1Let -4
39.0 Left 114.6 56.1 3S.4 Up 35.4 Up t.5S Down 2.9 Down 1. 20 Down 0. 5 Down 1.24 0. 3 Lalt 0.10 Left -1.4z
59.0 Loft 114.? 53.5 37.8 Up 40.1 Up 2.4 Down 2.6 Down 1. 30 Down 0.5Dw 24 .Let .8Lft -.

61.0 Left 114.9 55.9 39.8 Up 41.4 Up 2.3 Down 2.5 Down 1.45 Down 1. 30 Down 3.9 0.5S7 Lail 0.52Z Left -2.5

3.0 Right 114.5 59.1 46.3 Up 50.0 Up 2.0 Down 2.3 Down 1. 70 Down 1. 95 Down 5.0 0. 62 Left 0. 03 Left -3.5

45.0 Left 114.4 55.9 It 3.3 Up 54.9 Up 1.7 Down 3.9 Down 2. 04 Down 2. 55 Down 0.0 0.53I Left 0. 48 Right 3.4

25. 0 Left 114.4 59.8 67.1 Up 65.9 Up 1.3 Down 1.5 Down 2. 37 Down 2.15S Down -3.5 0. 49 Left 0.93 Left 3.0

114.6 57.1 79.2Z Up 76.3 Up 0.9 Down 1.0 Down 2. 67 Down 1. 7: Down j0.0 0.32Z Left 1. 32 Right 2.2a

114.3 59.1 66.3 Up 87.0 Up 0.6 Down 0.7 Down 2. 97 Down 2.48 Down 3A5. 0. 12 Left 1.5SS Right 1.2 .3

114.1 58.3 96.7 Up 93.0 Up 0.1 Down 0.3 Dow 3.37 Down 3.18a Down 4.0 0.311 Right 1.72r Right 0.5 63

-~ -- -.-- ~- - -



,raw
era- 3 X T 1 Asia

W cie f rfom rago repored eight Type head, Remarks

a/ eec. 01 is Metre 0 ia metuer. posiso

deec __ __

1.836 1.185.0 69.0 Left Fiv dies righ Smoke

1.18T.0 4zL0 Left

1,073.9 $9.0 Left

1,040.0 71.0 Left

94.0 Z3.0 Left

1,058.0 ULo Left

696.0 55.0 Loft

73.0 3L0 Left

757.0 82.0 Left

L2 9 1.6i4.0 46.0 Left

2.15 1,152.o i.3 Left Tis mle hih Smoke

1,074.0 7.0 Iast

1,067.0 4.0 Left

1.034.0 9.0 Magkt

1.014.0 8.0 Left

1.034.0 30.0 Left

853.0 3.0 Left

626.0 14.0 Left

S2.353d 711.0 12.0 Left

ow L433 1.840.0 SZ.0 Left Or target LE.

Me. 1.31Z.0 0.0

1,773.0 61.0 light

1,758.C 36.0 Left

1,729.0 50.0 Left

1,654.0 96.0 Left

1.S.%. 0 18.0 Right

1,586.0 46.0 Right

1.603.0 67.0 light

6.930 1.508.0 48.0 Right

513.0 10.0 Left

low 1.315 415.0 8.0 Left On target Smoke Scheduled 6 pair ripple pilot released
to lw 41:8 :$ i' th. trigger after firing 2 pair.

- 3 IS9 1,860.0 31.0 Left On target Smoke Scheduled 24 pair ripple. After 10
pair the upper limit switch interrupted

-1.4 1,816.0 43.0 Left the tiring voltage.

.1 1,,87.0 49.0 Left

-. 5 1,780. 0 9.0 Right
1,887.0 73.0 Left

-3.5 2 ,009. 0 39.0 Left

3.4 2,034.0 59.0 Left

3.0 2,10.0 61.0 Loft

2.2 2,141.0 3.0 Right

1.2 2,162.0 46.0 Left

.$ .. 630 2,169.0 25.0 Left

- --



Input to fire control unit Aircraft position data

LateralDistance Altitude
Range. to target distance from Actual Left pod Right

Firisg Firing Atitude. Tubes t from c air elevation elevationnu b r at 9 2 tiros, speed of pairs slec- frd w e when zerofr mA Lro D

metersdte-16mtes d meesC ie fwreng firng . ot /l speedhous e meter fired ton fir , n firing/ speed, knot from mADL from il
________ __________ ____mete mter metersI meters

78() 6 August 1004 1206 60 100 24 Split ;-24 1.321. 5.5 Right 104.7 66.0 1.7 Down 4.1 Down

(2) 1.316. 5.3 Right 104.4 63.7 1.6 Down 5.1 Down

(3) 1.312. 5.3 Right 104.3 64.7 3.9 Down 9.1 Down

(4) 1.307. 5.0 Right 104.2 63.5 4.9 Down 7.5 Down

(5) 1.295. 4.8 Right 103.9 61.0 0.4 Down 1.Z Down

(6) 1.290. 4.6 Right 103.7 60.0 3.6 Up 2.0 Up
(7) 1.285. 5. A Right 103.8 64.1 5.3 Up 5.4 Up

(a) 1,281. 4.9 Right 103,8 61.2 9.9 Up 7.6 Up

(9) 1.276. 4.8 Right 103.7 61.4 11.3 Up 3.8 Up

(10) 1,271. 4.8 Right 103.9 60.8 4.0 Up Z.2 Down

(11) 6 August 1004 1.ZOO 60 100 24 Split 1-24 1,267. 4.5 Right 103.2 60.6 2.6 Down 5.8 Down

(12) 1.262. 4.4 Right 103.1 61.4 4.8 Down 9.9 Down

(13) 1,248. 4.1 Right 103.3 59.8 5.0 Up 0.0

" (14) 1,243. 4.4 Right 103.3 58.1 24.0 Up 22.0 Up

{15) 1,238. 4.3 Right 103.5 58.3 27.8 Up Z8.1 Up

i16) - 1,234. 4.3 Right 103.6 58.5 41.6 Up 49.3 Up

(17) 1.230. 4.5 Right 103.6 57.5 61.1 Up 56.5 Up

(10) 1,225. 4.4 Right 103.6 58.3 82.1 Up 82.5 Up

(19) 92.4 Up 87.6 Up

(20) 84.8 Up 80.8 Up

(21) 69.7 Up 63.4 Up

(22) 65.0 Up 61.2 Up

(23) 68.0 Up 62.7 Up

(24) 81.7 Up 74.6 Up

79 (1) 6 August 1048 1.200 90 100 24 Pilot 1-24 109.5 Up 107.2 Up

Or 105.3 Up 103.8 Up

(3) 1.344. 3.0 Right 104.8 98.9 107.3 Up 103.5 Up

(4) 1.336. 3.1 Right 104.3 104.5 108.4 Up 104.5 Up

(5) 1,328. 3.1 Right 104.1 98.1 103.4 Up 102.0 Up

(6) 1,321. 3.3 Right 103.7 99.3 107.8 Up 103.1 Up

(7) 1.315. 3.1 Right 103.0 98.3 105.6 Up 95.6 Up

(8) 1,306. 3.2 Right 103.2 99.8 104.1 Up 99.2 Up

(9) 1.299. 3.5 Right 103.2 96.9 104.6 Up 101.3 Up

(10) 1.291. 3.4 Right 102.7 100.2 108.7 Up 102.3 Up

(11) 1.284. 3.5 Right 102.3 99.7 104.3 Up 99.7 Up

(12) 1.275. 3.5 Right 102.7 102.9 107.4 Up 96.6 Up

(13) 1269. 3.5 Right 101.5 98.7 108.7 Up 98.7 Up

(14) 1,262. 3.5 Right 101.3 100.4 103.4 Up 97.6 Up

(15) 1.254. 3.2 Right 101.5 97.3 106.6 Up 102.7 Up

(16) 1.247. 3.5 Right 101.1 96.2 107.2 Up 99.8 Up

(17) 1.240. 3.7 Right 101.5 98.9 104.9 Up 103.3 Up

(11) 1,233. 4.0 Right 101.4 97.1 105.3 Up 104.6 Up

(19) 1,226. 4.0 Right 101.Z 96.0 102.2 Up 100.3 Up

(ZO) 1.218. 4.1 Right 101.0 95.Z 118.2 Up 108.1 Up

(21) 1.211. 3.9 Right 100.0 96.0 122.3 Up 103.9 Up

(32) 1.204. 4.2 Right 100.8 94.0 128.0 Up 110.7 Up

(23) 1.197. 4.5 Right 100.9 95.2 121.0 Up 108.2 Up

(24) 1.190. 4.2 Right 100.6 91.3 126.4 Up 111.2 Up

e Time of flight is meanured from first ignition to impacts of first and last round.



Table III. (Concluded)

_ -Aircraft attitude (ADL) data Aircraft attstude (it) data Impact data_

Left sight Right sight Pitch Yaw -craft poiltios da
.eft pod Rightod with respect with respect Pitch m Pitch accelera- Yaw accelera- Rocket X Axis Y Axis ;ovaon e on to ADL of to ADL of Ph i velocty. ee/n Yaw Velocity. tion flight time (from range (from range tdera

ohip/ ship/ degrees deg/sec degrees/ degrees degree/sec degrees/ In sece 0) in meters . c) in msters d Ato,i aMilo degree degree sac/sec see/seefrm

1.7 Down 4.1 Down 4.0 Down 4.0 Down 1.22 Down 0.0z Up 0.0 1.67 Left 0.18 Right 0.0 2.317 1,294.0 6.0 Left firite/
metersc

1.6 Down 5.1 Down 4.0 Down 4.0 Down 1.711 Down 0.10 Up 1.8 1.63 Left 0.18 Right 0.0 1,259.0 49.0 Left 5.5 Right

3.9 Down 9.1 Down 3.9 Down 3.9 Down 1.20 Down O.Z5 Up 0.0 1.60 Left 0.05 Right -3.5 1,Z44.0 39.0 Left 5.3 Right
4.9 Down 7.5 Down 4.3 Down 4.2 Down 1.26 Down 0.95 Up 7.5 1.65 Left 0.70 Left 3.3 1,236.0 20.0 Left 53 Right
10.4 Down 1.2 Down 3.4 Down 3.5 Down 1.61 Down 0.5 5Down -6.7 1.95 Left 0.60 Lers -1.5 1,212.0 .0 Left S.0 Right

3.6 Up 2.0 Up 3.3 Down 3.5 Down 1.54 Down 1.25 Up 1.2 2.03 Left 0.37 Left -1.5 1,214.0 3i.0 Left 4.8 Right
5.3 Up 5.4 Up 3.4 Down 3.5 Down 1.34 Down 1.05 Up -2.2 2.05 Left 0.15 Left -1.5 1,179.0 46.0 Left 4.6 Right

9.9 Up 7.6 Up 3.5 Down 3.6 Down 1.21 Down 1.25 Up 3.8 2.03 Left 0.02 Right 0.0 1.166.0 34.0 Left

1.3 Up 3.8 Up 3.7 Down 3.9 Down 1.94 Down 1.70 Up 0.8 2.00 Left 0.22 Right 1.2 1,105.0 36.0 Left 49 Right

4.0 Up 2. Z Down 4.0 Down 4.0 Down 0.72 Down 1.45 Up -3.8 1.97 Left 0.40 Right 1.2 1,098.0 Z2.0 Left 4.8 Right

Z.6 Down 5.8 Down 4.2 Down 4.1 Down 0.59 Down 0.0 0.0 1.88 Left 0.57 Right 1.2 1,093.0 0.0 4.9 Right

4.8 Down 9.9 Down 4.3 Down 4.2 Down 0.74 Down 2.05 Down 9.5 1.80 Left 0.74 Right 1.1 1,048.0 16.0 Left 4.8 Right

5.0 Up 0.0 2.9 Down 3.1 Down 2.19 Down 3.20 Down -18.1 1.36 Left 1.20 Right 0.6 1.830.0 24.0 Left 4.5 Right
4, 4 Right

14.0 Up 22.0 Up 2.4 Down 2.6 Down 2.54 Down 2.45 Down 6.9 1.17 Left 1.Z RIght 0.4 1.792.0 27.0 Left

17.8 Up 28.1 Up 2.0 Down 2. 2 Down 2.91 Down 3.75 Down 14.6 0.95 Left 1.27 Right -0.5 1,659.0 11.0 Left 4.1 Alight

81.6 Up 49.3 Up 1.4 Down 1.6 Down 3.74 Down 5.85 Down 7.5 0.80 Left 1.11 Right -1.5 1,676.0 117.0 Left 4.4 Right

1.1 Up 56.5 Up 0.5 Down 0.b Down 4.59 Down 6.70 Down 5.0 0.65 Left 0.93 Right -1.6 1,352.0 12.0 Left 4.3 Right

a.1 Up 82.5 Up 0.7 Up 0.4 Up 5.54 Down 6.98 Down 0.0 0.55 Left 0.67 Right -1.9 1,362.0 17.0 Righ 4.3 Right

92.4 Up 87.6 Up 2.0 Down 2.1 Down Z. 76 Down 1.33 Up -6.9 1.60 Left 0.70 Left 2.3 1,369.0 33.0 Left 4.5 Right

84.8 Up 80.8 Up 2.1 Down 2.2 Down 2.67 Down 0.75 Up -13.1 1.65 Left 0.85 Left 2.3 1,391.0 3.0 Left 4.4 Right

69.7 Up 63.4 Up 2.0 Down 2.2 Down 2.69 Down 1.05 Down 6.3 1.77 Left 1.10 Left 2.0 1.395.0 25.0 Left

65.0 Up 61.2 Up 1.7 Down 2.0 Down 3.34 Down 5.25 Down 18.8 1.95 Left 1.40 Left 1.8 1,419.0 7.0 Left

68.0 Up 62.7 Up 1.1 Down 1.3 Down 3.99 Down 6.50 Down 11.9 2.17 Left 1.63 Left 1.8 5.172 1,429.0 9.0 Rigr

81.7 Up 74.6 Up 0.1 Up 0.0 5.09 Down 8,50 Down 11.9 2.43 Left 1.85 Left 1.5

09.5 Up 107.2 Up 2.5 Up 2.3 Up 6.57 Down 0.15 Down 0.5 1.83 Left 0.18 Right -0.1 2.133 879.0 12.0 Lef"

05.3 Up 103.8 Up 2.5 Up 2.3 Up 6.62 Down 0.26 Down 1.3 1.80 Left 0.17 Right -0.1 913.0 13.0 Lef'

07.3 Up 103.5 Up 2.5 Up 2.4 Up 6.67 Down 0.50 Down 2.5 1.78 Left 0.16 Right -0.1 940.0 2.0 Rig

08.4 Up 104.5 Up 2.5 Up 2.4 Up 6.77 Down 0.90 Down 2.3 1.76 Left 0.12 Right -0.2 928.0 26.0 Left

03.4 Up 102.0 Up 2.4 Up 2.4 Up 6.90 Down 0. 0 Down -3.8 1.73 Left 0.07 Right -0.4 961.0 23.0 Let 3.0 Right
07.8 Up 103.1 Up 2.4 Up 2.4 Up 6.92 Down 0.55 Up 15.0 1.73 Left 0.05 Left 1.1 985.0 0.0 3.1 Right

05.6 Up 95.6 Up 2.5 Up 2.4 Up 6.69 Down 2.32 Up 8.3 1.75 Left 0.27 Left 2.9 1,006.0 11.0 Lei 3.1 Right

04.1 Up 99.2 Up 2.5 Up 2.3 Up 6.27 Down 2.57 Up -6.3 1.83 Left 0.82 Left 3.3 1,029.0 6.0 Lei, 3.3 Right

04.6 Up 101.3 Up 2.5 Up 2.4 Up 5.97 Down 1.45 Up -12.3 1.98 Left 0.82 Left -3.5 1.049.0 35.0 Let 3.1 Right

08.7 Up 102.3 Up 2.4 Up 2.4 Up 5.92 Down 1.40 Down 23.8 2.07 Left 0. 0 Left • -4.3 1,26.0 26.0 Lei 3.2 Right

04.3 Up 99.7 Up 2.4 Up 2.4 Up 6.32 Down 3.40 Down 9.3 2.06 Left 0.32 Right 2.8 1.2ho.0 2.0 Rig 3.5 Right

07.4 Up 96.6 Up 2.4 Up 2.4 Up 6.92 Down 4.45 Down 5.7 1.96 Left 0.50 Right -2.0 1.259.0 27.0 Let 3.4 Right

08.7 Up 98.7 Up 25 Up 2.4 Up 7.62 Down 5.08 Down 2.5 1.93 Left 0.10 Right -3.5 1,259.0 0.0 3.5 Aiht

03.4 Up 97.6 Up 2.5 Up 2.4 Up 8.37 Down 5.55 Down 2.5 1.94 Left 0.55 Left 5.1 1,255.0 18.0 Rig 3.5 Pght

06.6 Up 102.7 Up 2.4 Up 2.3 Up 9.22 Down 5.87 Down 2.5 2.08 Left 1.53 Left 6.5 1,244.0 10.0 Rig' 3.5 Right

07.2 Up 99.8 Up 2.4 Up 2.3 Up 10.07 Down 6.10 Down 1.0 2.38 Left 2.33 Left 3.8 1,235.0 19.0 Rig' 3.5 Right

104.9 Up 103.3 Up 2.4 Up 2.4 Up 10.99 Down 6.12 Down -1.3 2.73 Left 2.47 Left -2.1 1,213.0 15.0 Let" 3.2 Right

05.3 Up 104.6 Up 2.4 Up 2.3 Up L .82 Down 5.50 Down -6.5 3.08 Left 1.92 Left -3.9 1.199.0 1.0 Rig' 3.5 Right

o.z Up 100.3 Up 2.4 Up 2.4 Up 12.54 Down 4.35 Down -10.8 3.28 Left 1.37 Left -3.9 1.163.0 28.0 Le'- 3.7 Right

218.2 Up 108.1 Up 2.4 Up 2.4 Up 13.07 Down 2.75 Down -11.9 3.46 Left 0.75 Left -3.9 1,159.0 3.0 Rig-" 4.0 Right

22.3 Up 103.9 Up 2.5 Up 2.5 Up 13.34 Down 0.95 Down -11.9 3.51 Left 0.0 0.0 1.143.0 16.0 Rig" 4.0 Right

28.0 Up 110.7 Up 2.5 Up 2.4 Up 13.37 Down 0.55 Up 10.0 3.43 Left 1.25 Right 10.5 1.125.0 4.0 Rig'- 4.1 Right

21.0 Up 108.2 Up 2.5 Up 2.6 Up 13.20 Down 1.95 Up 9.5 3.16 Left 235 Right 5.2 1,121.0 15.0 Let' 3.9 Right

26.4 Up 111.2 Up 2.4 Up 2.3 Up 12.79 Down 3.20 Up 8.0 2.76 Left 2.78 Right 2.3 1,104.0 13.0 Let, 4.2 Right

1,068.0 1.0 Ro 4.5 RIght

1.08.0 18.0 Ri.- 4.2,. Right

1.05.0 15.0 Ri.

5.208 1,028.0 8.0 Rik



et data _____________________

-craft position data. o I Aircraft attitude (ADL) data ic attue da
Y Axis Literi-_____ 

____

(frcm range distance Altitude Actal.eft eight Right s.iv Fpac Yaw
c) inmtrfo £roal cta Left pod Right pod wt ap4:wihrsetPch ccla-Yaw accelera- Rocktet

when Seto air elevation elevation with rep: wth resec of Pichi velocity, tion a eoiy in fih i

firing LSftrinj sped from ADL from ADL s AI.ip tohipL/ degrees deg/sec degrees/ degrees degree/eec degrees/ inSce. etMtr oos nt i ieugree degree see/eec ec/sat
49.0 104f7 1. Ion 41Dw . on 40Dw .2Dw 0 p 0016 et 01 ih . .1

39.0 Left 5.3 Right 104.4 63.7 1.7 Down 5.1 Down 4.0 Down 4.0 Down 1.22 Down 0.10 Up 0.0 1. 63 Left 0. 16Right 0.0 .1

20.0 Left 5.3 WSgh 104.3 64.7 3 .9 Down 9.1 Down 3.9 Down 3.9 Down 1. 20 Down 0.25 Up 0.0 1. 60 Ltft 0. OS Right -3.5

8i.0 Left 50 Right 104.Z 63.5 4.9 Down 7.5 Down 4.3 Down 4.2 Down 1.26f Down 0.95 up 7.5 1. 65 Left 0. 70 Left 3.3

30Let 4.8 Right 103.9 61.0 0.4 Down 1.2Z Down 3.4 Down 3.S Down 1. 61 Down 0. Z5 Down - 6. 7 1. 95 Left 0. 60 Left -1.5

". et 46Rgt137 6. .6 Up 2. 0 up 3.3 Down 3.5 Down 1. 54 Down 1. 25 Up 1.2 Z. 03 Left 0. 37 Left -1.5

34.0 Left S- Right 103.81 64.1 5.3 Up 5.4 Up 3.4 Down 3.5 Down 1. 34 Down 1. 05 Up -2. 2 2.05S Left 0.1IS Left -1.5

3.0 Left 4.9 Right 103.6 61.2 9.9 Up 7.6 Up 3.5 Dowt 3.6 Down 1.21I Down 1. 25 Up 3.8 2. 03 Left 0.02 Right 0.0

004.8 Right 103.7 61.4 11.3 Up 3.8 p 37Dw .sow .9 on 17 Up 0.8 2. 00 Left 0. 22 Right 1.2
004.8 Right 103.9 60.8 4.0 Up 2.2 Down 4.0 Down 4.0 Down 0.72 Down 1.45 Up -3.8 1. 97 Left 0. 40 Right 1.2z

16.0 Left-
M Lot 4.5 Right 103.2 60.6 2.6 Down 5.8 Down 4.2 Dovn 4.1 Down 0. 59 Down 0.0 0.0 L. 88 Left 0.5S7 Right 1.2

ZT et 4.4 Right 103.1 61.4 4.8 Down 9.9 Down 4.3 Dourn 4.2 Down 0. 74 Down 2. 05 Down 9.5 13.80 Left 0. 74 Right 1.1

1.Let 4.1 A1ht 103.3 59.8 5.0 Up 0.0 2.9 Down 3.1 Down 2. 19 Down 3. 20 Down -18.1 1. 38 Left 1. 20 Right 0.6

11. et 4.4 Right 103.3 58.1 24.0 Up 22.0 Up 2.4 Dovm 2. 6 Down Z.5S4 Down 2.45 Down 6.9 1. 17 Left 1. 28 Right 0.4

M Let 4.3 Right 103.5 58.3 27.8 Up 28.1, Up 2. 0 Down 2.2 Down 2.91 Down 3.75 Down 14.6 0. 95 Left 1.27? Right -0.5

170Rg* 4.3 Right 103.6 58.5 41.6 Up 49.3 Up 1.4 Down 1.6 Down 3.74 Down 5. 85 Down 7.5 0. 80 Left 1. 11 Right -1.5

3.Let 4.5 Right 103.6 57.5 ,,61.1 Up 56.5 Up 0.5 Down 0.6 Down 4.5S9 Down 6.70 Down 5.0 0. 65 Left 0. 93 Right -1.6

4.4 Right 103.6 58.3 92.1 Up 82.5 Up 0.7 Up 0.4 Up 5. 54 Down 6.98 Down 0.0 0.55S Left 0. 67 Right -1.9
3.0 Left

25.0 Left 9Z.4 Up 87.6 Up 2.0 Down 2.1 Down 2. 76 Down 1. 33 Up -6.9 1. 60 Left 0. 70 Left 2.3

7.0 Left 64.8 Up 80.8 Up 2.1I Down 2.2 Down &.-1 Down 0. 75 Up -13.1 1. 65 Left 0. 85 Left 2.3

9.0 Rigt 69.7 Up 63.4 Up 2.0 Down 2.2 Down Z 69 Down 1. 05 Down 6.3 1. 77 Left 1. 10 Left 2.0

65.0 Up 61.2 Up 1.7 Down 2.0 Down .24 Dk.wjn 5.2Z5 Down 18.8 1. 95 Left 1. 40 Left 1.8

12.0 Lef, 68.0 Up 62.7 Up 1.1 Down 1.3 Down 3.V9 Down 6. 50 Down 11.9 2. 17 Left 1. 63 Left 1.8 5.172

13.0 Left* 81.7 Up 74.6 Up 0.1 iup 0.0 5. 09 Down 8.5 SO %wn 11.9 2. 43 Left 1. 85 Left 1.5

2.0 Rig. 109.5 up 107.2 Up 2.5 Up 2.3 Up 6.57 Down 0.15S Down 0.5 1. 83 Left 0. 18 Right -0.1 Z.133

26.0 Let- 105.3 Up 103.8 Up 2.5 Up 2.3 Up 6.62Z Down 0.2Z6 Down 1.3 1. 80 Left 0. 17 Right -0.1

23.0 Let, 3.0 Right 104.8 9d.9 107.3 Up 103.5 Up 2.5 Up 2.4 Up 6.67 Down 0. 50 Down 2.5 1. 78 Left 0. 16 Right -0.1

003.1 Right 104.3 104.5 108.4 Up 104.5 Up 2.5 Up 2.4 Up 6.77 Down 0. 90 Down 2.3 1.76 Left 0. 1Z Right - 0.2z

11.0 Let 3.1 Right 104.1 98.1 103.4 Up 102.0 Up 2.4 Up 2.4 Up 6.90 Down 0.80 Down -3.8 1. 73 Left 0. 0? Right -0.4

6.0 Let 3.3 Right 103.7 99.3 107.8 Up 103.1 Up 2.4 Up 2.4 Up 6.92 Down 0.55 Up 15.0 1.73 Left 0.05 Left 1.1

35.0 Lef 3.1 Right 103.0 98.3 105.6 Up 95.6 Up 2.5 up 2.4 Up 6.69 Down 2. 32 Up 8.3 1.75 Left 0.27? Left 2.9

28. Lei 3.2 Right 103.2 99.8 104.1 Up 99.2 Up 2.5 Up 2.3 Up 6.27 Down 2. 57 Up -6.3 1. 83 Left 0. 82 Left 3.3

2.0 Rig 3.5 Right 103.2 96.9 W14.6 Up 101.3 Up 2.5 Up 2.4 Up 5. 97 Down 1.45 Up -12. 3 1.98 Left 0. 82 Left -3.5

27.0 Let 3.4 Right 102.7 100.2 108.7 Up 102.3 Up 2. 4 Up 2. 4 Up 5.92 Down 1. 40 Down 23.8 2.07 Left 0. 30 Left -4.3

0.0 3.5 RigSht !02.3 99.7 104.3 Up 99.7 Up 2. 4 Up 2.4 Up 6. 32 Down 3.40 Down 9.3 2.06 Left 0. 3Z Right 2.8

16.0 Rig 3.5 Right 102.7 102.9 107.4 Up 96.6 Up 2.4 Up 2.4 Up 6.92 Down 4.45 Down 5.7 1.96 Left 0.5SO Right -2Z.0

10.0 Rig, 3.5 Right 101.5 98.7 108.7 Up 18.7 Up 25S Up 2.4 Up 7.62 Down 5.08 Down 2.5 1.93 Left 0.310 Right -3.5

19.0 Rig 3.5 Right 101.3 100.4 103.4 Up 97.6 Up 2.5 Up 2.4 Up 8. 37 Down 5.55 Down 2.5 1.94 Left 0. 5 Left 5.1

15.0 Let* 3.2 Right 101.5 97.3 106.6 Up 102.7 Up 2. 4 Up 2.3 Up 9. 22 Down 5.87 Down 2.5 2.08 Left 1. 53 Left 6.5

1.0 Rig' 3.5 Right 101.1 96.2 107.2 Up 99.8 Up 2.4 Up 2.3 Up 10. 07Down 6. 10 Down 1.0 Z.38 Left 2. 3 Lift 3.8

28.0 Le" 3.7 Right 101.5 98.9 104.9 Up 103.3 Up 2.4 Up 2. 4 Up 10. 99 Down 6.12 Down - 1.3 2.73 Left 2 47 Left -2.1

3.0 Rig~ 4.0 RighLt 101.4 97.1 105.3 Up 104.6 Up 2. 4 Up 2.3 Up 11. 82ZDown S50ODown -6.5 3.08SLeft IAZ Left -3.9

16.0 Riz- 4.0 Right 101.2 96.0 102.2 Up 100.3 Up 2.4 Up 2.4 Up 12. 54 Down 4. 35 Down - 10.8 3.2Z8 Left 1 17 Left -3.9

4.0 RiR'- 4.1 Right 301.0 95.2 118.2 Up 106.1 Up 2. 4 Up 2. 4 Up 13. 07 Down 2.715 Down -11.9 3.46 Left 175 Left -3.9

15.0 Let- 3.9 Right 100.0 96.0 122.3 Up 103.9 Up 2.5 Up 2.5 Up 13.34 Down 0.95 Down -11.9 1.51 Left 11.0 0.0

13.0 Let, 4.2 Right 100.6 94.0 128.0 Up 110.7 Up 2.5 Up 2.4 Up 13. 37 Down 0. 55 Up 10.0 3. 43 Left 25Z Right 10.5

1.0 Rl1.' 4.5 Right 100.9 95.2 121.0 Up 108.2 Up 2.5 Up 2.6 Up 13.20O Down 1.95 Up 9.5 3.216 Left SS Right 5.2

18.0 Ri' 4.2 Right 100.6 91.3 126.4 Up 111.2 Up 2.4 Up Z.3 Up IZ,79 Down 3. 20Up 8.0 Z. 74Left .78 Right 2.3

15.0 Ri,

I6.0 Ri~

5. 2C



titude ( i) data Impact data

Yaw
Yaw accelera- Rocket X Axis Y Axis Pilot*

locity. tion flight time (from range (from range reported eight Type heads Remarks

yesec degrees/ in sece 0) in meters c c) in meters position
eec/sec

16 Right 0.0 2.317 1.2940 6.0 Left Scheduled 24 pair ripple. All

iaRight 0.0 1,29 49. 0Left rous were fired but the firing
49.0 Left was interrupted twice by the

DS Right -3.5 1,244.0 39.0 Left lower Umit switch and once by

TO Left 3.3 1.236.0 20.0 Left by the upper limit switches

60Left -1.5 1.212.0 6.0 Left

37Left -1.5 1,214.0 38.0 Left

15Left -1.5 1.179.0 46.0 Left

02Right 0.0 1.166.0 34.0 Left

2ftight 1.2 1.105.0 36.0 Left

40 Right 1.2 ",098.0 22.0 Left

57Right 1.2 1.093.0 0.0

74Right 1.1 1,048.0 16.0 Left

20 Right 0.6 1.830.0 24.0 Left

ZBiight 0.4 1,792.0 27.0 Left

V Right -0.5 1,659.0 11.0 Left

11Right -1.5 1,676.0 117.0 Left

93Right -1.6 1,352.0 12.0 Left

6lRight -1.9 1,362.0 17.0 Right

70 Left 2.3 1.369.0 33.0 Left

.5Left 2.3 1,391.0 3.0 Left

10 Left 2.0 1,395.0 25.0 Left

.40Left 1.8 1,419.0 7.0 Left

.63Left 1.8 5.172 1,429.0 9.0 Right

.85 Left 1.5

.18 Right -0.1 2.133 879.0 12.0 Left On target H. E. Limit switches were by passed.

JRight -0.1 913.0 13.0 Left

.16Right -0.1 940.0 2.0 Right

1l Right -0.2 928.0 26.0 Left

1.0? Right -0.4 961.0 23.0 Left

.05 Left 1.1 985.0 0.0

1.2? Left 2.9 1,006.0 11.0 Left

1.8ZLoft 3.3 1,029.0 6.0 Left

).8Z Left -3.5 1,049.0 35.0 Left

).30 Left -4.3 1,286.0 28.0 Left

3 Right 2.8 1,286.0 2.0 Right

50 Right -2.0 1,259.0 27.0 Left

D.10 Rght -3.5 1,Z59.0 0.0

D. Left 5.1 1,255.0 15.0 Right

1'. Left 6.5 1,244.0 10.0 Right

Z 3Lat 3.8 1,235.0 19.0 Right

1 4,7 Left -2.1 1,213.0 15.0 Left

%.-ZLeft -3.9 1,199.0 1.0 Right

)? Left -3.9 1,163.0 28.0 Left

75 Left -3.9 1,159.0 3.0 Right

0.0 1,143.0 16.0 Right

S 0Right 10.S 1,125.0 4.0 Right

SS Right 5.2 1,121.0 15.0 Left

78 Right 2.3 1,104.0 13.0 Left

1,068.0 1.0 Right

1,096.0 18.0 Right

1,055.0 15.0 Right

5.208 1.028.0 6.0 Right
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Table IV. LAUNCH AND Al

Input to fire control unit

Date of No. of Altitude, Air speed, Range, Mde Left pod Right pod Right sight

fiighg p Altue A speot, metges ie1elevation elevation elevation Heat

no. 1962 fired meters knots meters , ton from ADL, from ADL, from ADL, type
16fieVA tion mils MRSi milis

4 October 6 50 0 1,500 Pilot 85.1 90.9 29.4 Iner_

84.0 90.9 29.4
82.7 90.9 29.4
81.9 90.9 29.4
83.2 90.9 29.4
85.7 90.9 29.4

2 4 October 6 50 0 1,500 Pilot 85.0 95.0 46.0 Iner

93.0 98.0 29.0

93.0 98.0 29.0

81.0 98.0 30,0
87.0 93.0 30.0

85.0 93.0 30.0

3 4 October 6 50 0 1,500 Pilot 52.7 55.9 -10.9 Iner

54.9 53.8 - 8.9

52.4 54.9 - 9.4
54.2 56.2 -10.4

5.7 53.5 -10.9
49.8 56.6 -10.9

4 4 October 6 50 0 Pilot 56.0 55.0 - 9.0 Iner

56.0 54.0 -10.0
51.0 54.0 -10.0
50.0 56.0 - 9.0
52.0 53.0 - 9.0
48.0 57.0 - 9.0

5 4 October 24 (1) 50 0 1,500 Pilot 80.0 76.3 10.2 Iner

(2) 76.4 75.0 10.0
(3) 77.5 75.5 10.2

(4) 76.4 73.3 10.2

(5) 76.4 76.5 10.2

(6) 76.4 76.5 10.2
(7) 76.1 78.0 10.2

(8) 76.8 76.0 10.2

(9) 76.8 79.0 10.2
(10) 78.8 77.0 10.2
(11) 76.2 76.0 10.2

(12) 78.2 80.5 10.2
(13) 78.6 77.8 10.2

(14) 78.2 76.5 10.2

(15) 78.5 80.3 10.2

(16) 78.5 78.5 10.2

(17) 76.8 78.3 10.2

(18) 74.6 79.8 10.2
(19) 73.9 76.5 10.2

(20) 75.7 79.0 10.2
(21) 75.4 79.3 10.2

(22) 75.4 77.5 10.2

(23) 73.9 77.3 10.2

(24) 72.5 76.8 10.2

g loads taken from peak-to-peak. The frequencies given were computed using the recorder speed.



AUNCH AND ACCELERAMETER DATA.

Max. frequency
Max g * load and frequency at that load and g load at that frequency

Lateral plane Longitudinal plane Lateral plane Longitudinal plane Temper-

tight sight ature,
.evation Head Load Frequency, Load Frequency, Load Frequency, Load Frequency, degrees,F
om ADL, type g cps g cps g cps g cps

Mils

29.4 Inert 0.3 20.8 0.3. 18.7 0.3 20.8 0.25 26.6 129.4 Fit(
29.4 ;c
29.4
29.4
29.4
29.4

46.0 Inert 1.2 20.0 1.1 20.0 1.2 20.0 1.1 20.0 11.6.0 Fin
29.0 upp
29.0 affi

30,0 Ot
30.0 wit
30.0

-10.9 Inert 0.5 15.8 0.8 21.2 0.5 15.8 0.8 21.2 113.8 Fik
- 8.9
- 9.4
-10.4
-10.9
-10.9
- 9.0 Inert 0.4 26.3 0.6 20.8 0.4 26.3 0.6 20.8 124.0 F
-10.0 4

-10.0 i
-9.0 I
- 9.0 i

10.2 Inert 0.58 19.9 0.7 22.0 0.58 19.9 0.7 22.0 120.0
10.0
10.2
10.2
10. 2
10. 2
10.2
10. 2
10. 2
10. 2
10. 2
10.2
10. 2
10.2 1
10. 2
10.2
10.2
10.2
10. 2
o. 2 I

10.2
10.2 .5

10.2
10.2 _

10. - _ _ _ - r

10.2 !- -



Table IV. LAUNCH AND ACCELERAMETER DATA. t ,

I ~Max. freque

Max g * load and frequency at that load and g load at tha

Lateral plane Longitudinal plane Lateral plane Lonj

.it pod Right pod Right sight -

.?LWB elevation elevation Head Load Frequency. Load Frequency. Load Frequency, Loaw

,mADL, from AM., from AL.., type g cps 9 cps 9 cps g

mile mils mils

854 90.9 29w4 Inert 0.3 20.8 0.3. 18.7 0.3 20.8 0.2

84".0 90.9 29.4
82.7 90.9 29.4
:1-9 90.9 29.4
83. Z 90.9 29.4
85." 99.9 29.4

85.0 95.0 46.0 Inert 1.2 20.0 1.1 20.0 1.2. 20.0 1.1
'.,. 0 98.0 29.0
93.0 98.0 29.0
J100 98.0 30.0
it/: 0 9..0 30. U
650 93.0 30.0

52.7 55.9 -10.9 Inert 0.5 15.8 0.8 21.2 0.5 15.8

549 a 53.8 - 8.9
4.4 54.9 - 9.4
!4.z 56.2 -10.4
55.7 53.5 -10.9
49.1 56.6 -10.9

56.0 55.0 - 9.0 Inert 0.4 26.3 0.6 20.8 0.4 26.3 0.1

A.O54.0 -10.0
51.0 4. 0 - A. 0
k.0 56.0 - 9.0
52.O 53.0 - 9.0
MO 57.0 - 9.0

80. z 76.3 10.2 Inert 0.58 19.9 0. 22.0 0. 58 19.9 0.

76.4 75.0 10.0
77-5 75.5 10.2
76.4 73.3 10.2
76.4 76.5 10.2
76.4 76.5 10.2
76.1 76.0 IC. 2

76.8 76.0 10.2
76.8 79.0 10.2
78.5 77.0 10.2
76.2 76.0 10.2
78.2 80.5 10.2
78.6 77.8 10.2

78. z 76.5 10.2
78.5 80.3 10.2
78.5 78.5 10.2
/6.8 78.3 10.2

74.6 79.8 10.2
73.9 76.5 10.2
75.7 79.0 10.2 I
75.4 79.3 10.2
41.4 '7.5 10.2
73.9 77.3 10.2
72.5 76.8 I0. 2



Max. frequency
and g load at that frequency

Lateral plane Longitudinal plane Temper- Remarks
- - ature,

Load Frequency, Load Frequency, degrees,F
g cps g cps

0.3 20.8 0.25 26.6 129.4 Fired without

incident.

1.2 20.0 1.1 20.0 116.0 Firing interrupted by
upper limit switch
after firing one pair.
Other 5 pairs fired
when closer to target.

0.5 15.8 0.8 21.2 113.8 Fired six pairs without
incident.

0.4 26.3 0.6 20.8 124.0 Fired six pairs without
incident.

0. 58 19.9 0.7 22.0 120.0 Fired 24 pairs except
No. 4 tube on right side
misfired. Limit
switches bypassed.
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