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Qoreword

The U. S. Naval Alr Nissile Test Center was establighed uat Poin- Xugu,
Californta, by the Secretary of the Navy (SecNav ltr Op-24/mad Serial 1373P24
dtd 17 September ;9468) effective 1 October 1948. It is an activity of the
ELEVENTH Naval District. The Burzau of Aeronautics exercises management and
technical control over this activity.

The primary mission of the Naval Air Nissile Test Center is the testing
and evaluation of guided missiles and their components. NANTC is assigned
cognizance over all Facilitiesat Point Nugu, California, and outlying facilities
on San Nicolas Island and the Santa Barbara Channel Islands, collectively
rererred to as the Sca Tes* Ronge.
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Commander, Naval Alr Nissile Test Center ..... Captain J. N. Nurphy, USN
commanding Officer, Naval Alr Station ........... Captain N. T. Evans, USN
Director of Tests, Naval Air Nissile Test Center ..... Captain 4. C. Packard, USN
Chief Scientist, Navel Alr Nisslle Test Center «....veoee. Dr. R. Weller
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interim report on LT¥-N-2 (LOON)
program from | March 1949 to
| September 1951

summary

})'This report covers the progress of the LTV-N-2 (LOON) test program from
1 March 1949 to 1 September 1951. During this period, 46 LOON missiles
were launched from shore launchers, 38 from submarines, and 3 from the
USS NORTON SOUND. Significant progress was made in accomplishing the
objectives of the assigned problem details. Completed problem details
include tests of the quick-detachable electronics nose mount, dual- and
single-JATO launchings, assistance to the NORTON SOUND, tests of the Summers
gyro servo control system, acceptance checks of contractor-modified missiles,

A

and Radioplane Recovery System tests.( )

Significant accomplishments during this period were the successful use
of a Marine Guidance Computer, development of a promising radar guidance
system, successful use of single-JATQ launching sleds, flights with live
warheads, a pulsejet-powered fiight to an altitude of 12,500 feet, develop-
ment and tests of a warhead-blowoff method of flight termination, and use
of the missile as an antiaircraft target during fleet exercises.

Technical development of the radar guidance system was accomplished by
Navy Electronics Laboratory. NALTC performed ground and flight tests and
co-ordinated the application of the system with LOON requirements.

From the results of the test program, it is concluded (1) that the
quick-detachable nose mount has desirable features which should be incorpo-
rated in future missiles, (2) that single-JATQ launching sleds are superior
to four-JATD or dual-JATO sleds, (3) that zero-length launchings should be
avoided if possible, (4) that tests of the McDonnell altitude-compensated
fuel meter should be continued, and (5) that turbojet tests should be
continued.

Ay analysis of component and missile reliability indicated that there
was no significant change over that reported in reference 11. This fact
led to the conclusion that the practical limit of the reliability of the
missile with its present components has been reached. Newly manufactured
or redesigned components would undoubtedly increase the reliability.
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Antroduction

The LOON program, directed toward naval application of the World War II
‘Gérman V-1 missile (Busz Bomb), was established in 1944, Upon the recommen-
.@ﬁtion of the Bureau of Aeronautics, and with the approval of the Chief of
Naval Operations, it was planned to launch the JB-2 (Air Forze copy of the
‘German V-1 missile) from aircraft carriers against targets in the Japanese
Empire. However, the war ended before the program had progressed bevond
the developmental stage.

The initial program was conducted under the authority of directives
that established the following two projects:

1. TED NTC PA-501.

(TED NAM 1837)+

Established on 26 December 1944 for the purpose of investigating the
tse of the JB-2 Flying Bomb from a CVE.class aircraft carrier.

2. TED NTC EL-302
) (TED NAM 31396 and TED PAU 3101)*

Established on 6 August 1945 for the purpose of conducting tests of the
electronic systems of the missile. The primary purpose of this project was
to increase the accuracy of the missile by tracking it in flight with radar
and controlling its course by means of a remote radio transmitter.

After the war the JB-2 was redesignated the KGW-1 (LOON). However, the
program was still devoted to tests that would result in the development of
a-missile which could be launched from the decks of the naval ships. On 27
May 1946 the missile designation was again chaaged to KUW-1 and the missile
was reclassified from a "service craft to a testing craft for various
components of other P/A."

From 27 Ma 1946 to 23 August 1950, the LOON test program was devoted
exclusively to testing and improving existing or new components. A parallel
program was devoted to training fleet personnel and perfecting missile
handling end launching techniques aboard submarines. The missile designation
was changed to LTV-2 on 30 July 1947 and to LTV-N-2 in April 1948. During
this period projects TED MTC PA-501 and TED MTC EL-302 remained in effect
but were revised occasionally by the addition or deletion of certain details.
The following additional projects, which further modified or augmented the
‘existing test program, were established:

1. TED MTIC PA 501.1

(TED PAU 1801,1)*

Established on 17 September 1946 to conduct "experimental rocket-type
launchings of the KUW-1 for the purpose of obtaining launching data and
training personnel, leading to the launching of the KUW-1 from a submarine.”
In conjunction with this project, the Chief of Naval Operations directed

#* These designations were used prior to the establishment of MIC designations.

=
3
E

o

AN

st Eiaiy

G praion

AT s PR ) S s o o




R T ey o SRS T S R S 35 R EE e Sch Y ) T
by TR T PR Y T F A I Rl S AR S b ahrparosd s b ]
s

i
inm

1 g
] “:‘2
) f
- g +
i :
% % that a fleet-type submarine be converted to an experimental bombardment E
1 % t.-_ > for the launching of guided missiles. ;
B 2. TED MIC EL-301 :
: Established on 13 November 1946 for the purpose of evaluating the ;
Summers gyro servo control system in the LOON. The primary purpose of this J
v project was to provide a greater degree of contrqllability during launching :

3] ; and grester maneuverability during the mid-course phase of flight. This

was to‘be accomplished in part by modification of the LOUON to incorporate
aileron roll control in lieu of rudder control.
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B 3. TED MTC AR-2301
gﬁ Established on 8 March 1948 for the "development of a destructor system
e

1
X

for severing the wings of the LOON in order to improve the terminal tra- .-
jectory of the missile."

4. TED MTIC 502.1

Established on 31 August 1948 for the purpose of equipping LOON missiles
with smoke generating units for use as antiaircraft targets for fleet
exercises.

§. TED MTC PA-501.3
Established on 7 January 1949, for the purpose of providing technical
and material assistance during the launching of LOON missiles from the N

USS NORTON SOUND.

6. TED MTC AE-525001

Established on 17 January 1949 for the purpose of conducting flight
tests and evaluation of various types of equipment and systems intended for
the recovery of pilotless aircraft and pilotless aircraft components
detached or ejected in flight. The Bureau of Aeronautics assigned four
LOONs to this program on 8 January 1950.

7. TED MTC GM-209

Established on 1 March 1949 for the purpose of providing for LOON
flight testing in connection with components improvements, launching, tests
which cannot be performed by operational training vesselsd without the
technical assistance of NAMTC, and special tests required by competent
authorities. This directive terminated projects TED MTC PA-501, 501,31, and
502.1.

8. TED MTC DE-302.3 S

Established on 1 March 1950 for the purpose of developing facilities
and techniques required to obtain aerodynamic data from free-flight tests
of the LOON missile.

9. TED MTC EL-302.1

Established on 29 May 1950 for the purpose of evaluating the AN/ASQ-3
infrared homing equipment in LOON during flights todetermine the suitability
of this systam for possible future use in ship-to-surface guided missiles. -
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In August 1950 the general aspect of the LOON test program was' changed
by a series of directives from the Chief of Naval Operations and the Tureau
of Aeronsutics. On 23 August the Chief of Naval Operations, by reference
1, directed that a reserve of 25 LTV-N-2 (LOCN) missiles be established at
NANTC Point Mugu "to provide for operational contingencies until improved
guided missiles are available 'for fleet use.” On 30 August the Bureau of
Aeronautics directed, by reference 2, that "any LOON's launched hereafter
should have in their flight plan only objectives which contribute directly
to the improvement of the LOON as an operational weapon." On 30 August, by
the promulgation of reference 3, the Chief of Naval Operations directed
that the Bureau of Ships and the Bureau of Aeronautics co-ordinate efforts
to develop and test an improved command guidance system which would employ
radar coding principles and be suitable for use with submerine launched
‘missiles,

In conformance with these directives, projects TED,NTWJGM-209 and
TED MTC EL-302 were revised. Revisedproject TED NTC GM~209’rs§bromulgated.
by reference 4, on 8 December 1950. It directed that the LOON program be
devoted to the followipg specific details:

1, Modification of 25 missiles for assignment to the reserve pool.

2, Tests of improved launching systems and associated components. The

emphasis was to be placed on the perfection of single-JATO launching
techniques and their adaptation to !aunchings from submarines.

3., Tests of the armament components of the LOON,

4. Tests of el?ctronié components and systems as outlined in projects
TED MTC EL-301 and TED MTC EL-302.

5. Tests of power plant installations. These were to include tests on the
existing 21-inch pulsejet engine and tests on the Westinghouse J-30 and the
Ranger J-44 turbcjet engines.

6. Tests to improve the predictability of the terminal trajectory of the
missile.

7. Technica! assistance to, and support of, fleet training and evaluation
programs using LOON missiles.

Tne directive that revised Project TED MTC EL-302 was promulgated by
reference 5, on 7 March 1951, It established the following specific problem
details: -

1, Provision of consultive services to the Navy Electronics Laboratory and
contractors during the development of the new command guidance system.

2. Continued testing and development of.quick-detachable nose mount for
electronic components.
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3. Development and test of an improved S-band radax >eacon.

4. Tests of the AN/DPN-17, an improved radar transponder beacon that was
designed to replace the AN/APN-33 radar beacon.

Several additional programs and projects were 2stablished to support
project TED MTC GM-209. Project TED MTC PP-222 was established by reference
6 on 6 December 1950 for the purpose of determining the sbility of the J-30
turbojet engine to withstand the launching accelerations which occur during
LOON JATO launchings. On 8 January 1951, reference 7 extended the scope of
project TED MTC PP-222 to include the J-44 turbojet engine. Project TED
ADC GM-209 was esteblished on 27 December 1950 by reference 8 tc complete
the development of LOON single-JATO launching equipment. This project alsoa
directed that 10 single-JATO launching sleds be manufactured by the Naval
Air Development Center for tests at NAMTC.

Several miscellaneous assignments that were not a part of the actual
test program were administered by LOON project personnel. They were
directly related to the LOON missile and should be mentioned in this report.
{1) In June 1949 a contract (reference 9) for the modification of 50 LTV-N-2
(LOON) missiles was awarded to the Marquardt Aircraft Company. The contract
was modified Ly change order "D" in June 1950 to include an additional 27
missiles. Project personnel were charged with the responsibility of
assisting the contractorinsettinﬁ up 8 modification facility. Instruction
to Marquardt employees and general assistance in setting up test equipment
were to be provided. Acceptance tests of all modified missiles were to be
conducted by NAMIC. (2) After the ﬁromulgation of the series of letters of
August 1950, it was believed advisable to procure a complete set of up-to-
date LTV-N-2 (LOON) drawings which could be supplied to any prospective
manufacturer of the missile, LOON project personnel were assigned the task
of drawing up specifications for and technically administering such a
contract., The contract was awarded to R & R Ltd., Santa Earbara, California
in June 1951,

Previous progress repor*s have besn issued (references 10 and 11) and
should be consulted if a more detailed history of the earlier phases of the
program are desired. This report covers the progress of the LOON program
from 1 March 1949 .to 1 September 1951, During this period a total of 46
LTV-N-2 (LOON) missiles were launched from shore launchers, 38 from sub.
marines, and 3 from the USS NORTON SOU™D.

configuration
HISSILE
The LTV-N-2 is an American-made copy of the German V-1 missile (Buzz

Bomb), as manufactured in 1944 and 1945 under the direction of the U. S. Air
Force. It is a pilotless conventional mid-wing monoplane powered by a
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21-inch pulsejet engine mounted above the rear section of the fuselage. It
lacks ailerons but incorporates conventional elevator and rudder control.
The characteristics of the missile with standard equiipment installed are as
follows:

PHYSICAL CHARACTERISTICS

GROSS WEIGHT 5025 LBS.

LENGTH 27 FEET 1 1/16 INCHES
WING SPAN 17 FEET 8 1/8 IKCHES
WING AREA 60.7 SQUARE FEET
WING LOADING 82.8 LBS/SQUARE FOOT

PERFORMANCE (AVERAGE)

MAXIMUM SPEED (6,000 FEET ALTITUDE) #00 MiLES/HOUR
M#4IMUM RATE OF CLIMB (SEA LEVEL) 890 TEET/MINUTE
SPEED 'N A CLIMB (OPTIMUM) 240 MILES/HOUR
SERVICE CEILING 6,000 FEET

RANGE 140 STATUTE MILES

Figure 1 is a photograph of the missile snd figure 2 is a cutaway vjew
showing the general arrangement of the major components in the standard
configuration.

LAUNCHING DEVICES

Two general metheds are used to launch the LTV-N-2 (LOON) missile. In
the catapult method, which was used exclusively during the early stages of
the program, the missile is accelerated to flying speed before it leaves
the launching device. In the JATO method, which has practically #eplaced
the catapult method, the missile is accelerated to flying speed with the
aid of one or more JATO units.- There are two variations of the JATO
‘launching method. One provides a short-length launching, and the other a
zero-length launching. A short-length launching is achieved by aligning
the JATO thrust vector so that the JATO sled slippers travel along the
launcher rails. A zero-length launching is achieved by aligning the JATC
“thrust vector so that the JATO sled slipiers leave the launching rails
without any travel along the rails.

All catapult and booster launchers are equipped with a gasoline drip
pan, which is located under the end of the pulsejet-engine tail pipe. A
remotely-operated CO, smothering system is provided as a safety precaution.
The outlet of the system is supported by the gasoline drip pan and is
directed into the pulsejet tail pipe. The shore JATO launchers and the
USS CUSK launcher are equipped with remotely-controlled water-deluge systems
which spray the JATO units and the base of the launcher in the event a fire
-occurs in the missile prior to launching.
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Shore Installations

! (1) XM1.1 Catapult

The XM1-1 catapult is a multiple-cartridge, slotted cylinder type
of launcher in which smokeless powder charges are used as a propellant.
The LTV-N-2, the launchingz sled, and catapult piston are accelerated to
an average end speed of 217 knots after a 150-foot run. The sled and
piston drop from the missile immediately after clearing the catapult.
The entire catapult structure is of aluminum alloy and stee! and weighs
approximately 33,000 pounds. The catapult is mounted in a horizontal
position. Figure 3 shows the LOON mounted for launching on an XMl-1 type
catapult, The catapult is tuilt in 10 sections. The sections, which
do not contain powder chambers, are interchangeable. The end speed of the
catapult may be altered by varying the powder charge in the seven cartridge
chambers. Experience obtained from a number of launchings has established
a standard powder loading of 32 sticks in the No. 1 electric cartridge
chamber and 58 sticks in each of the 6 remaining flash-ignited cartridge
chambers,

The missile is ;' ced on the catapult on an inclined launching sled
S in order to give the LQON the proper angle of attack immediately after
launching. Launching sleds that incline the longitudinal axis of the

missile 3%, 6°, or 8° above the horizontal, are available for use.

Complete information on the XMl-type catapult is contained in
reference 12,

(2) Rolling Ramp

The rolling ramp is a three-rail ramp designed for simulated ship-
board launchings of the LTV-N-2 (LOON). The over-all length of the ramp is
90 feet. The forward 50-foot portion of the ramp, actually utilized during
a launching, is inclined 6° above the horizontal., The remaining 4C-foot
portion is horizontal, corresponding to that section which would be covered
by a hanger in a submarine installation. Figure 4 shows the LOON on the
launcher.

The entire st:ucturé may be made to oscillate in zoll at amplitudes
of 5° to 15° from top dead center at periods of 6 seconds to 15 seconds.
Power to oscillate the ramp is supplied by a gasoline engine. No provisions
are made to simulate pitch or yaw, The rolling feature was removed after
several successful launchings had been accomplished from submarines, and
the ramp was secured in the top dead center position.

This ramp was removed from the NAMTC launching ares in August 1950
to make room for other launching installations.
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(3) NADC Zero-Length Launcher

This launcher was designed and built by the Naval Air Levelopment
Center, Johnsville, Pennsylvania for the purpose of conducting zero-length
Iaunchings of LTV-N-2 (LOON), CTV-N-2 (GORGON), and RTV-N-1§5 (POLLUX)
missiles. It was installed at NAMTC in August 1950.

. The launcher is a compact unit 107 inches long, 65 inches wide, and
$0% inches high. It is rotatable in azimuth through 360° and adjustable in
eievation from +%° to +11°. The lsunching sled, with one 2.2-K8-33,000
JATO unit attached, is loaded on the launcher with either a crane or a
special launching-sled handling cart. The migsile is then loaded with
a crane. A LOON in launching position on the NADC zero-length launcher
is shown in figure 5.

(4) NAMTC Short-Length Launcher

The NAITC short-length launcher was originally designed asa replace-
ment for the rolling ramp. It is a reil-type launcher with four 8-foot
rails for the two front and two rear slippers. The plane of the rear
slipper rails is S5 inches above the plane of the front slipper rails. The
rails are so designed that the front and rear slippers of the four-JATO
faunching sled leave the launcher simultaneocusly. This feature prevents
the possibility of a tip-off and consequently and undesirable nose-down
pitching scceleration of the missile.

The launcher is trainable in azimuth through an arc of 30° in
increments of 5% and is adjustable in elevation from a rail angle of 8° to
16° in increments of 1°. The over-all length is 23 feet, the width is
4 1/4 feet, and the maximum height is 4% feet. Figure 6 shows the NAWNTC
launcher with a LOON missile in the launching position,

The launcher was originally designed for only the four-JATO launching
sled. With the advent of the single-JATO launching sled, an auxiljiary set
of rails was installed and the launcher may now be used with either launch-
ing sled. Either short-length or zero-length launchings may be accomplished.

Shipboard Installations
(1) Short-Length Launcher aboard the USS NORTON SOUND

The NORTON SOUND Jauncher was designed by NAMTC. It is a short-
length three-rail launcher made of mild steel in a box truss design with

-.diagonal supports and was patterned after the rolling ramp. It is 207

inches long and allows the front slippers of a four-JATO sled to travel 36
inches before clearing the launcher. It is adjustable in elevation from

©. 2% to 8%, tnt is not trainable.
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(2) USS CUSK Launching Installations

The LOON is stored on board the USS CUSK in a deck hangar, aft of
the conning tower. The hangar is a cylindrical steel tank, 8 feet 6 inches
in diameter. The tank is ~losed at the aft end by a hydraulically-operated
door. No provision is made for entering the hangar directly from within
the pressure hull.

Prior to January 1951, the launcher installed aboard the CUSK was
identical to the forward 50 feet of the rolling ramp. It could be utilized
only with the four-JATO launching sled.

A short-length launcher, patterned after the NAMTC sho-¢-.ength
launcher, was installed aboard the CUSK in November and Decemb«r 1950
during & regular overhaul period. The rail configuration is ideatical to
the NAMTC short-length launcher. However, the supporting struciire was
strengthened and the launcher was provided with an air-driven tra ning and
elevating mechanism. Working platforms also were added outboa:d of the
rails to assist the prelaunchiné checkout crew. This launcher was designed
for use with either the four-JATO.or the single~-JATO launching sleds.
Figure 7 shows the short-length launcher and the hangsar installed on the
CUSK. The launching installation .ahoard the CUSK is described in detail in
reference 1il.

(3) Installation Aboard the USS CARBONERO

The launcher aboard the USS CARBONERO is a ‘hree-rail short-length
launcher similar to that previously described for the USS NORTON SOUND. The
supporting structure was redesigned and strengthenred to withstand water
lcads when the boat is submerged.

The launcher is mounted on the aft 5-inch gun mount with the longi-
tudinal axis of symmetry rotated 15§° toward the port guarter. The launching
rails are elevated at an angle of 6° ahove the horizontal. No provisions
for adjustment in azimuth aor elevation are provided,

The four-JATO sled and the missile are loaded separately by crane
directly onto the launcher becsuse no hapgar or other means of stowage is
provided. Figure 8 shows the launcher installation aboard the CARBONERO.
This installation is essentiplly identical to that described in reference
11 for the CUSK except far the actual launcher.

equipment
STABILIZATION SYSTEW

Stable and coantrolied flight is achieved with the 2id of a pneumatically-
operated autopilot, rudder servomator, and elevator servomotor,
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The autopilot contains a yaw rate gyro and a pitch rate gyro ~ each of
which is restrained to precess in one plane only -— and a free gyro, which

‘measures angular displacements. In addition to the gyros, the autopilot

contains two systems of air lines. One system provides air ‘to drive the
gyros, and the other system is used to transmit intelligence to the servo-
motors.

The servomotors consist of a diaphragm unit, an air valve connected to

the diaphragm, a double acting piston, a chamber, and three air pressure
fittings.

The missile is stabilized by the action of the three gyros. The vertical
reference is established by the displacement gyro, which rotates about an
axis that is inclined 20° to the horizontal. The inclinaticn of the
rotational axis is maintained by a pair of pendulous vanes. If the missile
pitches, the frame of the autopilot moves with refersnce to the displacement
gyro. This displacement causes a differential pressure tobe applied across
the servomotor diaphragm and thereby opens the air valve. This allows hizn
pressure air toenter the piston chamber and move the piston. The elevator,
which is attached to the piston, deflects in a direction that returns the
missile to its original attityde. Similar action deflects the rudder when
the misgile rolls or yaws. The rate gyros act in a conventional manner and
are utilized to damp out oscillations in pitch and yaw by causing the
elevator and rudder to be displaced in a direction that opposes the angular
velocity.

The missile is-stabilized in either an 8% climbing attitude or in level
flight, depending upon the setting of an altitude contro} unit which is
mounted on the autopilot frame. When flying at altitudes below that which
is set in the control unit, the missile is stabilized in an 8° climb. When
the preset altitude is reached, the control unit rotates one of the dis-
placement gyro gimbal rings througn an arc of 8%, This creates a new
ventical reference and causes the missile to statilize in level flight and
maintain the desired altitude.

The missile is turned by precessing the displacement gyro in the
horizonta® plane. This is accomplished when one of two magnetic coils is
energized by the radio command system. The magnetic coil attracts a soft
iron shoe mounted on .one of the gimbal rings and applies a precessional
torque.

A more complete explanation of the stabilization system can be found
in reference 29.

‘CONTROL

A schematic sketch uf the LTV-N-2 control system is shown in figure 9.
The AN/ARW-17 is a 30- to 42-mc, crystal-regulated, frequency-modulated,
control receiver with five tone-channel selectors. The five relays of this
unit operate in response to the five tope-channels of the command transmitter.
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' The control signals are transmitted by a modified T/24/AR¥-3 conmmand
2 transmitter and AN-10/ARW-3 amplifier. The transmitter is crystal-regulsated
3 and contains 10 audio oscillators for frequency modulation of the carrier.
3 . Only the five highest audio-frequency oscillators of the transmitter are
‘ used in this system. The amplifier unit is used to increase the power
output of the transmitter from 25 to 250 watts.

} The coded commands to the missile are keyed by the C-33(XN)-ARW-3
flight-control box. A three-position rotary switch marked "code selector”
makes connections in the box in order that the operator may select the code
3 through which the command is sent. I{ three missiles were tracked and
controlled simultaneously, each would be on an individual code.

In addition to the ARW-17 receiver, the missile control system consists

; of a C-363/ASW control relay box and a CP-28/ASW computer. The control
f relay box contains six relays that form parts of th2 "dump" circuits and
the "turn-command"” circuits. The CP-28/ASW computer is an electromechanical

timing device which is used to energize the autopilot slaving coils for a

; ' given time interval. The time interval is dependent upon the number of
E; turn-command pulses received by the ARW-17 receiver.

% |

< TRACKING

X i The missile is equipped with either an AN/APN-33 or AN/APN-33A radar
é‘ transponder beacon. The AN/APN-33 radar transponder beacon operates in the
A frequency range from 2,750 to 2,980 mc. It is mounted in the nnse section

and is enquipped with a receiving and a transmitting antenna. The AN/APN-33A
beacon is a modified AN/APN.33 beacon that operates in the 2,750 and 3,500
mec range. It is equipped with a single antenna which both receives and
3 transmits. Several beacon antenna configurations are used. These are
shown in figure 10,

Several different radars have been used for tracking. The model SV-1
< radar is used during all flights launched from submarines. The SP-1M was
{formerly used for flights launched from shore launchers, but it has been
1eolaced by the SCR-584/615R. The SV-4, a shore-based version of the SV-1,
3 . al.o is used for shore launchings.,

The SV radar is a high S-band aircraft-warning radar designed for
installation aboard submarines. It is » pulse-type manual tracking radar
having a pulse repetition frequency of 400 per second and a peak power
output of 500 kilowatts. Target information is presented on a 5-inch PPI
(plan position indicator) scope, and on 3-inch A-scan and B-scan scopes.
When used in conjunction with a radar beacon in the LOON missile, the
average maximum range is app-oximately 100 statute miles,

The SV installations aboard the USS CUSL and the U3S CARBONERO are
equipped with.a special B-type repeater which was designed and built by
the Navy Electronics Laboratory. This unit presents missile range and
indicates missile position relative to the course line.
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T ¢ SCR-584/615B is an S-band radar that incorporates features of both

+the S5CR-584 and the SCR-615B radars. Xt is an automatic tracking pulse-type

rede: with a pulse repetition frequency of 1,707 pulses per second. Peak
powe. output is 750 kilowatts. Maximum range is approximately 125 statute
miles, ‘“hen used in conjunction with LOON test flights, the radar data is
presentec on an Electronic Associates Model 156 plotting board.

TELEMETRY.

Two types of telemetry are used in the LTV-N-2 (LOON). The AN/AKT-1A
is a pulse time-sharing system designed by the Naval Research Laboratory
for use in the LOON. This is a 10-channel system that operates in the 520
to 525 mc band and transmits with a peak power output of approximately 250

"wetts.

The transmitter and the power supply are mounted in a cylindrical can,
wnich is placed in the warhead section. The complete installation, with
the exception of the end instruments, is accessible from the front of the

warhead and may be readily replaced if a failure occurs during prelaunching
checkouts.

The AN/AKT.1A system is being replaced by the AN/AKT-10 system. The
AN/ART-10 ope.ates in the 215 to 230 mc range andutilizes frequency-modulated
subcarrier oscillators to frequency-modulate the RF carrier. The normal
peak power output is 3 watts; however, a power amplifier may be used to
increase the peak power output to 30 watts. Six channels of continuous
information may be transmitted. The sixth channel may be commutated to
provide 15 items of information, each sampled at 10 times per second.

The complete system, with exception of the end instruments, has been
packaged to form an installation similar to the AN/AKT-1A, The installation
is shown in figure 11.

FUEL AND PROPULSION SYSTEN

The fue. and propulsion system consists of a 180-gallon fuel tank, fuel
lines, cut-off valve, fuel regulator, and a 21l-inch pulsejet engine.

The pulsejet engine is essentially a hollow cylinder that consists
of an inlet diffuser, a combustion chamber, a transition cone and a2 tail
pipe. A grill that contains the flapper valves, the starting air nozzles,
and the fuel nozzles, separates the inlet diffuser and the combustion
chamber. A spark plug is mounted at the tcp center of the combustion
chamber. Total weight of the engine is approximately 300 pounds. It
resonates at a frejuency of 42 cps and develops 700 pounds of static thrust
at sea level.

The frv:1 line leads from the bottom of the fuel tank, through the cutoff
valve, through the fuel regulator, and thence to the fuel nozzles in the
grill.
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! The fuel cutoff valve contains a spring that holds it in a closed
: position. The valve is opened by compressed air, which forces the valve to
! move against the spring. When the valve is fully opened, a pin engages a
detent in the valve shaft and holds it in the open position. Closing of
the valve is accomplished by a solenoid that disengages the detent pin and
¢ allows the spring to move the valve shaft to the closed position.

v mr e m———— AN T

The fuel-metering unit regulates the fuel flow according to the missile
airspeed. An altitude-compensating bellows, although a part of the unit,
is not usad because early flights indicated that its operation was erratic.
The fuel-metering unit also contains a control for regulating the fuel flow
! during engine starting. :

Operation of the propulsion system is as follows: (1) pressurize fuel
tank to 100 psi by compressed air; (2) initiate flowof starting air through
starting air nozzles; (3) initiate flow of fuel to fuel nozzles by opening
X fvel cutoff valve, and energize spark plug; (4) after engine has started,
E‘ ' stop flow of starting air and change starting fuel flow tonormal fuel flow.

The engine continues to operate until fuel flow is cut off.

Naximum operating altitude of the standard propulsion system is 6,000
feet. Although engine operation is self-sustaining after the initial
starting pulse, a continuous spark ignition system is employed. This system
has successfully restarted the engine on several occasions when propulsion
failures occurred.

>y

FLIGHT TERMINATION

Flight termination is accomplished by a radio command. Upon receipt of
the command, the wings are severed from the missile, the control surfaces
are streamed, and the fuel to the engine is shut off. A delay of 0.3
second occurs between the severing of the left and right wing. This delay
induces a stabilizing roll in the missile during the terminal trajectory.

The severance of each wing results from the explosion of a shaped
charge, of composition C3, which is retained within an annular groove
machined into a mild steel disc. The disc is held inside of the hollow
wing spar by machine screws. The composition C3 is ignited by an li36
electric detonator contained in a mechanical detonator safe device secured
to the outside of the spar.

The control surfaces are caused to stream by severance of the signal
v lines from the autopilot to the rudder and elevator servo actuators. This
is brought about by a detonator guillotine, which is a l-inch hollow tube
approximately 6 inches long. The signal lines are threaded through four
- holes drilled through the tube at right angles to the longitudinal axis.
At the receipt of the dump command, an explosive charge in the after end of
the detonator guillotine tube is ignited and a metal slug, with a cutting
surface machined into the leading edge, is ejected down the tube where it

severs each of the four signal lines.
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The engine fuel is shut off by a solenoid-operated valve. The solenoid
is energized when the metal slug of the detonator guillotine trips a
microswitch av xt leaves the forward end of the tube.

If the miisile fails to respond to the dump command, a Veeder-Root
counter energites the dump circuit after the missile has traveled a pre-
determined distvance. This is accomplished by amechanical counter operating
in conjunction with a small air log propeller mounted on the nose of the

missile. Each propeiler is calibrated and is labeled with the number of
turns per mile.

ORDNANCE CONPONENTS

The ordnance components of the LTV-N-2 (LOON) consist of a 2,000-pound
tritonal-loaded warhead, two T74 electrical fuzes, a T9 inertia switch, and
a T8 nose switch. Figure 12 shows a schematic diagram of the installation.
Figure 13 shows the location of the various components in the LOON missile.
More complete information on the ordnance components may be obtained in
reference 13. It should be noted that the T84 mechanical fuze originally
was used in place of one of the T74 electrical fuzes. However, tests
conducted by the Bureau of Ordnance during October 1950 proved the T84 fuze
to be unsafe and it was removed from the system.

test procedure at NAMTC

Prepsiyations far a LOON test flight normally commence approximately
3 weeks prior to the actual flight. At that time the detailed test objec-

tives are assigned and the nissile configuration required to accomplish the
test objectives is selected.

Approximately 2 weeks are required for shop personnel to perform the
routine checkout of the air, fuel, and propulsion systems and to install
the electrical cabling, e¢lectronic components, and the telemetering system.

The installation of other special equipment required for the test i aiso
made during this period.

Approximately 20 psople, including mechanics, technicians, engineers,
and officers are assigned ta the LOON project team.

After the missile has been completely prepared, the weight and center
of gravity are determined with an electronic weighing scale. The launching
sled also is assembled and its weight and center of gravity are determined.
The location qf the center of gravity of the missile -~ sled combination
is calculated from the twa measured values and the sisd sdjustment for
obtaining the proper alignment of the JATQ thrust vectar with respect
to the combined center of gravity can then be made. This work is normally
completed 2 days before the launching is scheduled.
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Approximately 1 week before the test flight, a "Request feor Scheduling
Test" form is submitted to the Test Scheduling Officer. This form contains
all pertinent information relative to the particular test fiight. Copies
are distributed to all interested supporting departments of NAMTC to insure
that eaquipment and personnel will be availsble for the scheduied test,
Detailed arrangements with the supporting departments are usually mads by
telephone or conference after tha "Request for Scheduling Test® furm has

been distributed.

On the day before the scheduled lsunching, the lnunphing sled is loaded
on the launcher and the missile is transported to a hested overnight storage

building located in the launching area.

At 0800 on tha morning of the launching, the missile is loaded on the
Vauncher and the missile check crew commences the prelaunching checkout. A
briefing conference, which is conducted by the assigned Test Control Officer,
is held at approximately 0900. The conference is for the purpose of insuring
that the supporting departments are bricfed on al! the details of the test.
Any last minute changes in the schedule or procedural detaile which have
been omitted previously are discussed.

At 1030, an amirplane in which a bescen and missile receiving equipnent
have been installed, commences a flight that simulates the expected flight
of the missile. The tracking radars that have Leen assigned for the missile
test flight are used to track the beacon in the zirplane. Control signals
are transmitted from the missile ground control station at periodic intervals
and the field strength that exists in the vicinity of the aircraft is
monitored. This flight essists in insuring that =ll ground command and
tracking equipment is operating at pesk efficiency

At 1260 or approximatrely 2% hours before launching time, area clearance
airplanes sre dispatched to the Sea Tezt Range. These sirplanes, equipped
with loud-spesakers and signal lights, attempt te keep ships out of areas
over which the missile will fly. The activities of the area clearance
aircraft are co-ordinated from the arca clearance center located in the
launching area.

The 60-minute warning is the first official warning sounded. This is
sounded when all the missile prelaunching checks have bean practicaily
completed. At the receipt of the 60-minute wacning, all supporting
departmeats commence active preparation for their part in the missile
flighe.

The I5-minute warning is zounded only if the Sea Test Range is clear
and all supporting depsrtmente 8sre completely ready for the operation. At
the I§-minnte warning, the two chase airplape pilots man their aireraft and
the Jaunczhing ordnance crew commences the final installationof the ordnance
compunaents (JATO igmiters, wing blowoff igniters, etc),
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At the 10-minute warning, the chase esirplanes are directed to take off.
If heth chase airplanes sre airborne at the 5-minute warning, the count
.dow. is continued. Otherwise the warning is held until the airplanes are
airborne.

At the 3-minute warning, the misuile internsl air supply arnd telemeter
transmitter are turned on and the launching pad is cleared of ali personnel.
Ail electrical circuits from the blockhouse to the launcher are armed and
the missile is ready for launching.

The l-minute warning is sounded by the chase airplane pilots when they
are in a position that will allow th:m to pass over the launcher at the
instant of launching.

At the 30-.second warning, the automatic count down sequence is started
by the Launching Officer. All functiona, such as missile autopilot dis-
placement gyro uncaging, camera starting, and JATO ignition pulses, occur
automatically. The sequence may be stoppred and a "hold fire" effected from
any one of four stations at any time. .he stations -~re located at the
launching blockhouse, area clearance center, Traucking and Control, and
telemetric receiving staticn. )

The pulsejet engine is ‘started manually at the 2%5-second warning. At
the 10-second warning, the autopilot displacement gyro is uncaged and a
return pulse, which indicates that the gyro has uncaged, illuminates an
indicator light in the blockhouse. The cameras, which are used to cover
each launching, are started at the 2-second warning. At zero time the JATO
units are ignited and a reference timing pylse is tramsmitted to all
apparatus on which flight data is recorded.

Immediately after launching, the center of activity shifts to the
Tracking and Control Room. which corresponds to the Combat Informstion
Center aboard ship. This rcom contains the missile-command-control console,
radar plotting tablec, radio transmitting and receiving equipment, and a
direct telephane link with the telemetric receiving station.

During the flight, the Test Control Officer is continuously informed of
the location and status of the missile from the radar plot and from verbal
reports .of the missile speed and altitude that are transmitted every
30.seconds by the chase airplane pilots. Any pertinent telemetered infor-
mation may be r1eadily obtained by telephone from the telemetric re=ceiving
station. Control commands, as directed by the test control officer, are
transmitted to the missile by the control console operator. If the control
cquipment in ‘the tracking and control room fails, contral commands are
transmitted from a secondary control station, which is ordinarily located
in.one of the asrea clearance airplanes,
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The test flight is terminated by the transmission of the "dump" command
after the chase airplane pilots report that the area is clear. In the
event that the dump command is not received, the missile is dumped at a
predetermined range by the action of the air log propeller and the Veeder-
Root counter, which was described under "Configuration.”

During each test flight, all radio transmissions that concern the flight
are monitored and recorded so that a permanent record may be kept. This
includes a transcript of the chase airplane pilot's "talkback" and recordings
of all commands sent to the missile. The telemetered information is
recorded on . roll of photographic paper. Translation of the received
telemetered dnta is performed by LOON project engineers.

Operations conducted from the USS CUSK and the USS CARBONERO are similar
to those conducted from shore except that the primary tracking and control
room is aboard ship. Telemet:y is not used during test flights that
originate from the submarines.

results and discussion

The LOON test program is conducted under the authority of several
project directives, each of which consists of one or more problem details. ‘
The results of the over-all laudching program, with particular emphasis on
the general reliability of components, are presented at the end of this
section. Table I, appendix A, caontains a resume of each individual LOON
test flight,

Because of the general complexity of the LOON program, the problem
details will be discussed individually. The number to the right of the
problem detail headings indicetes the number of flights conducted which had
that problem detail as a test objective and which were of sufficient duration
to contribute usable data. Flight failures, or the adoption of equipment
as standard, sometimes resulted in a greaster number of flights than
indicated.

PROBLEM DETAIL RESULTS

1. Test of NAMTC and Sperry GM-1 (4 flights)
Command Guidance Computer
EL-302

Only the NAMTC computer was evaluagted with flight tests. The four
flights indicated that the computer is capable of guiding the missile along
a straight course from the launching.site to the target. It was necessary
to discontinue the tests when the SP-1M radar was transferred to another
project. '
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No flight tests were conducted uwtilizing the Sperry GM-1 computer. It
was planned to conduct simulated missile flights using the TG-2 eirplane.
However, the assigned airplans, which had been instrumented for the tests,

.~ was lost in a crash before any tests were conducted.

This problem detail was not reassigned by reference S,

2. Test of the Quick Detachable ‘ (9 flights)
Electronic Nose Mount
EL-302

This unit was designed to permit quick changing of the electronic
components. All the electronic units, with the exception of the power
supply, are contained in the nose section in a shock-mounted box, as shown

. -in figures 14, 15, and 18. The epntire nose section and the elextronic

Aomponents may bs connected in 60 seconds. Seven successful flights were
conducted utilizing the original design (figure 15) which incorporated
large springs and snubbers for the shock-abserbing units. Five flights
have been made utilizing an improved unit (figure %X6) which incorporates
Lord shock mounts in place of the springs and snubbers. The units have
.proved to be very satisfactory for the following reasons:

a. They permit checkout of the major electronic components prior to
actual installation in the missile and thereby decrease the time required
for the missile to be on the launcher.

b. They allow quick replacement of electronic units that fail during
the prelaunch checkout.

3. Marine Guidarce Computer . (14 flights)
EL-302

The Marine Guidance Computer is an adaptation of the NAMTC computer and
is designed for use inclose-air-support operations. When used inconjunction
with the LOON missile, tke computer and radar were located in the vicinity
of the target. The radar tracked the missile as it approached the target
and provided missile position, course, and speed data to the computer. The
computer then analyzed the data and transmitted course-change commands that
would guide the missile toward the target. It also computed the nosition
for the dump point and transmitted the "dump” command when the missile
reached that position.

The Marine Guidance Caomputer participated in I4 flights. Ten of these
were for the purpose of testing the ability of the computer to guide th-
inissile over the target and did not include the sending of the dump command
The dump command was actually transmitted on two flights. The miss distances
were 360 and 600 yards from the target. On two other flights, faulty
operation of equipment prevented the transmission of the dump command,
although the computer demonstratea that it was capable of guiding the
missile over the target.
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These flights indicate that the computer is capable of performing the
task for which it was designed when continuous and accurate data is provided
by the radar. Except for several isolated cases, the failure of the system
to operate satisfactorily could be attributed directly to poor radar
performance. This problem detail was not reassigned by reference §.

4. Asgistance to Project TROUNCE*
EL-302 and GM-209

(38 flights)

During this report period, 38 missiles were launched from submarines
by TROUNFCE personnel, Because this program was well established, very
little technical assistance was required of NAMTC personnel. The major
contribution of NAMTC w.s the provision of facilities and material.

Active support of the TROUNCE piogram by NAMTC personnel was provided
during two shore launchings that were telemetered. The telemetric trans-
mitters for these tests were provided by NAMIC and the installation and
prelaunch checkout were conducted by NAWTIC personnel.

5. Improved Command Guidance System (2 flights)

EL-302

This detail was a8 joint effort that involved NEL (Navy Electronics
Laboratory), Project TROUNCE personnel, and NAMTC. The development phase
was assigned to NEL. Technical assistance was furnished by NAMTC and
TROUNCE. Test flights were performed at NAMTC.

The system, designated TROUNCE I, was designed to eliminate the normal
radio command system by utilizing the tracking radar to transmit control
commands to the missile. This was done by coding the radar pulses. The
missile equipment is identical to that used for the radio-command system
except that the radio receiver was replaced by a decoder that converted the
coded radar pulses into command functions. Thc physical dimensions of the
decoder and the radio receiver were identical.

Before missile flights were conducted, numerocus tests were made that
utilized piloted aircraft equipped with the missile components of the
system. These tests revealed that it was possible to transmit intelligence
by radar pulse coding. to 1anges of 150 miles.

Two missile flights were conducted utilizing the system. On one flight,
the missile was launched from the NAMTC short-length launcher and control
was shifted successfully from NAMTC to the CUSK, and then to the CARBONERO.
Each station maintained positive radar track and successfully transmitted
control commands. However, it was necessary to execute the "dump" with the
stand-by radio control system. The second flight was also highly successful.
The missile was tracked and controlled throughout the flight and was dumped
at a range of 93 miles from the controlling station. JIn each case, the
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flight was terminated because themissile was approaching the radar horizon.
It is believed that control ranges of 150 miles would be realized if the
missile were capable of flying at higher altitudes.

6. Improved Launching System (5 flights)
GM-209

This problem detail was promulgated essentially for the purpose of
testing dual-JATO and single-JATO launching configurations. Zero-length
launchings were conducted from the rolling ramp and the NADC zero-length
launcher; short-length launchings were conducted from the NAMIC short-length
lsuncher.

Two successful zero-length dual-JATO launchings were conducted from the
rolling ramp. Dual-JATO launchings were discontinued in April 1949 because
the more desirable single-JATO configuration was then undergoing develop-
mental tests. A detailed report on the dual-JATO launching techniques was
presented in reference 19.

One unsuccessful and one successful but unsatisfactory launching were
conducted from the NADC launcher. The unsuccessful launching was attributed
to a misaligned JATO unit that caused the missile to nose over and crash on
the beach. The second launching was successful but was unsatisfactory
because the missile had a 58° nose-up attitude at separation. These two
launchings indicated that the JATO clignment tolerances for zero-length
"launchings are extremely small and this type of launching should be avoided
if possibie.

Three successful single-JATO launchings were conducted from the NAMTC
short-length launcher. These tests indicated that the single-JATO launching
configuration is satisfactory when used in conjunction with a short-length
launching. Subsequent to these tests, all shore launchings and all ship-
board launchings frorm the USS CUSRKR have utilized single-JATO sleds. These
launchings have proved that the method is superior to the four-JATO launch-
ing configuration in that the JATO alignment procedure is simpler and the
launching sleds are more compact and mo.e economical to manufacture.
Figure 17 is a photograph of the single-JATQ launching sled.

This problem detail also included *ests of a launching retarder which
was designed to eliminate the shock .»ading transmitted to the missile
at the instant of JATO closure disc rupture. A detailed repcrt on the
device, which functions by pulling a steel cone through a2 ductile brass
tube, was submitted by reference 14. Tests indicated that the device
caused the thrust loading to be applied gradually, and consequently decreased
the peak loading epplied at the tow hook by approximately SQ per cent. The
device is now used during all shore JATO launchings.
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7. Armument Components Tests (3 flights)
GM-209
Before flight tests were made with a loaded warhead, extensive ground
tests and flight tests of inert detonation systems were conducted. These
preliminary tests indicated that the T84 mechanical fuze was unsafe for
operational use and, as reported under "Configuration", it was replaced by
a T74 electrical fuze.

The first and third flight tests were successful. The system armed at

the correct time and a high order detonation was observed at impact. The-

second test was unsatisfactory in that the warhead failed to detonate upon
impasct. The reason for the failure is believed to have been caused by the
severing of the electrical lead that extends from the warhead to the arming
micro-switch of the Veeder-Root counter in the rear of the missile. As a
result of this test, it was recommended that the Bureau of Ordnance investi-
gate the possibility of replaceing the present arming switch of the Veeder-
Root counter with a mechanical latching relay which would remain closed in
the event that an open developed in the Veeder-Root counter arming circuit.

8. Tests of Power Plant Installations (9 flights)

GM-209

Propulsion system tests were conducted in an endeaver to improve the
performance of the missile. These involved testing the 2l-inch pulsejet
with an improved altitude-compensated fue} meter, and testing J-30 and J-44
turbojet engine installations,

Eight flights were conducted that contributed usable data on the
McDonnell V-2 altitude-compensated fuel meter. The fuel metering system
with this unit installed is shown in figure 18. These flights indicated
that it was possible to fly the missile at altitudes up to 12,000 feet.
Considerable difficulty was experienced in maintajining the preset basic
fuel meter setting after themissile was pirborne. Telemetered fuel-pressure
data indicated that, although the meter respanded to changes in altitude
and airspeed, the fuel pressure during a given flight was either higher or
iower than that which would he expected from the ground setting. In most
cases, lean fuel metering resulted in poor missile performance, whereas
rich and normal settings resulted in excellent performance. The reasons
for the shift in setting are being investigated. It is felt that the
McDonnell fuel meter, when perfected, will increase the versatility of the
migsile by permitting flightes at higker altitudes.

The turhojet engine insta}lations are expected to increase the missile
performance with respect to speed, operating altitude, and range. One
missile, shown in figure 19, was modified to accomodate a Westinghouse J-30
engine. This engine had anormal rated thrust of approximately 1,400 pounds
and was expected to increase the missile speed to 450 -~ 500 ' miles an hour
et an altitude of 20,00p fect. The missile was launched in August 1951 but,
because of an epparent misalignment gf the booster -— JATO thrust vector, it
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crashed immediately after launching and no data on flight performance were
obtained. The short flight did provide vital data on engine performance
which indicated that no adverse effects were experienced during the laaunza-
ing phase. It is planned to launch five more missiles as soon as the
modifications are completed.

Preliminary tests are being conducted on the J-44 engine to determine
the effect of launching acceleration on the bearings and general operation.
If these tests prove that reliable engine operation can be expected, two
airframes are to be modified to incorporate this engine.

9. Improved Dump Systems (6 flights)
GM-209

The method of dumping the missile has undergone a series of changes
in an effort to improve the predictability of the terminal trajectory.
The present method, which has been used with some success, incorporates
wing blowoff with a 0.3-second delay between the severing of the left
and right wing. A detailed report on this method was presented in refer-
ence 15. Experience with this method over the past two years has shown
that the trajectoi.y of the freely falling spin-atabilized missile is
unpredictable in that a high-amplitude pitch oscillation is frequently
observed.

Recent tests of a method that separates the warhead from the missile
by means of explosive attachment bolts have shown great promise. It is
believed that the high inertial and gravitational forces will overshadow
the relatively low aerodynamic forces and result in a predictable trajectory.
Six flights utilizing this method of flight termination have been attempted
and all have been successful. Figure 20 is a photograph showing the
action of the missile and freely falling warhead immediately after the
receipt of the "dump" command. The tests hsve shown that some means
must be devised to prevent the tumbling action of the warhead, in order
to insure that the warhecad attitude upon impact is nose down. It is
planned to conduct future tests with a small parabrake attached to the
after end of the warhead. This parabrake will be designed to prevent
tumbling of the freely falling warhead.

10. Installation of Smoke Genersators (4 flights)
GM-209

Smoke generator units were manufactured mainly for use in fleet exercises
when the LOON was to be used as an antiaircraft target. Four units were

flown during this report period. One was shore-launched in August 1949 and .

operated satisfactorily, Three units were used during, the fleet exercises

- off Hawaii in November 1943. One unit remains for future use.
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11. Dynamic Flight Measurements (1 flight)
DE-302.3

This project was established to determine the feasibility of obtaining
certain aerodynamic parameters from free flight tests of missiles and

missile models. The LOON was selected as a vehicle for the preliminary
tests because it has few space limitations for instrumentation and will fly
reliably for a reasonably long period. One missile wus assigned for

directional stability tests and was delivered to the Douglas Aircraft
Corporation for the installation of special instrumentation ¢nd test
equipment. It was launched in July 1950 and was flown according to the
desired test program. Complete telemetered data was obtained however, an
irregular rudder oscillation, which persisted throughout the flight, caused
an unwanted directional vibration to be superimposed upon the natural
oscillations. Consequently the analysis of the data has been prolonged
inordinately.

12. Furnish Technical and Material (3 flights)
Assistance to the USS NORTON SOUND
PA-501.3

During this report period, MAMTC provided technical and material
assistance to the USS NORTON SOUND for the launching of three LOONs. All
flights were nominally successful. One of these flights was particularly
significant in that the missile was successfully launched and controlled in
Alaskan waters where extremely cold and adverse weather conditions were
experienced.

13. Summers Gyro Servo Control System (4 flights)
EL-301

The Summers gyro servo control system was an electronic system designed
to replace the present pneumatic autopilat and control system. Its main
advantages over the present system were increased maneuverability and
controllability of the missile. These were achieved by removing the rudder
control and replacing it with aileron control.

Four flights were attempted with this system The first three flights
indicated that the system apparently lost vertical reference during the
launching phase and during -‘urns. These flights were all terminated pre-
maturely for causes direct}y attributable to loss of reference. The fourth
flight, which utilized a system that was modified to eliminate the loss of
correct vertical reference, was successful in proving that the system was
capable of increasing the controllability and maneuverability,of the missile.
However, the missile exhibited a decided directional drift to the left which
had to be corrected by control commands throughout most of the flight
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‘The project was terminated in June 1951 by the promylgation of refer-
ence 16.

Progress on certain details that did not involve actual missile flights
is discussed in the following paragraphs.

St e e M e« 4 ik

Iz$ Study of AN/APA.76 Autopilot .
Study of AN/ASQ-5 AN/ASA-6 Heat Homer
- EL-302

These two problem detgils were actuaily assigned as two different items;
however, they were actually a joint effort because the ultimate missile
installatjon was to incorporate both systems.

An extensive study was condugted to determine the compatibility of the
missile — APA.76 combination. This study indicated that the autopilot was
capable of stabilizing and controlling the missile. The ASQ.-5 -- ASA-§6
study was essentially for the purpose of preparing an engineering proposal
for the flight testing of 14 LOON missiles equipped with the ASQ-5 heat
haoming equipment. The study was completed and the report was submitted to
ths Jureau of Aeronautics by reference 17.

13. Acceptance Checks of Marquardt
Modified Missiles
EL-302

From August 1949 to May 1951 LOON project personnel inspected and
accepted 77 LOON missiles which were delivered under contract N123s-63366
(reference 9) by the Marquardt Aircraft Company.

16. Develop New S-Band
Radar Beacon Antenna
EL-302 -

S 5 S 74 7 T s 0
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This antenna was to be designed for ultimate use with the improved
command guidance system. The desired antenna pattern was based on the
requirements for possible tactical missile use. It was envisioned that such
a flight would involve a launching submarine that would track and control
the missile to a rendezvous point in the vicinity of a second submarine.
The second submarine would guide the missile to the target by means of an
automatic guidance computer.

A prototype antenna was designed and constructed. Preliminary ground
tests indicated that the antenna had a horizontal pattern of 105° centered
at a relative bearing of 180°. The vertical pattern was %0° centered on a
line rotated 18° below the longitudinal missile axis. A minor lobe existed
forward. The back-to-front ratio was greater than 6 ta 1. This pattern
was considered very desirable from an operational standpoint. Extensive
aircraft flight tests and ground tests of the antenna installed on the
missile are in progress.
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17. Consultative Service for Design and Construction
of CP-98 (XN)/UPW Command Guidance Computer
EL-302

The CP-98 (XN)/UPW command guidance computer contract was awarded to the
Ultrasonics Corporation, Cambridge, Massachusetts, and will be built accord-
ing to specifications originated at NAMIC. The computer will be designed
for installation aboard a submarine and, by analyzing missile position and
velocity datas with respect to target position, will cause proper control
commands to be sent to the missile so as to score a hit on the target.

Since the awardingof the contract, NAMTC personnel have been in attend-
ance at numerous conferences with the contractor, NEL personnel, and Project
TROUNCE personnel. Problems relative to the computer have been discussed
at these conferences.

18. Ready Missile Program
GM-209

In accordance with reference 1, a stockpile of 25 missiles has been
established at NAMTC. This was a joint effort which involved LOON and
TROUNCE project personnel. To insure that the missiles in the stockpile
are maintained in the best possible condition, a rotaticnal plan has been
established whereby all newly modified rissiles are assigned to the stockpile
and all missiles utilized for submarine launchings are taken from the group
that has been in the stockpile for the longest period of time.

A shortage of launching siesds existed during the early phases of this

program. However, NAMTC is currently manufacturing four-JATO launching
sleds and delivery of single-JATD lauanching sleds from O & R, San Diego
commenced in August 1951. Consequently, sufficient sleds are now available

for both the stochkpile and the test program.
19. Cancelled or Incomplete Problem Details

The following problem details wer- assigned but either were cancelled
before any progress was made or are awaiting the delivery of equipment

PROBLEM DETAILS PROJECT
SIMULTANEOUS TRACK AND CONTROL OF TWO OR THREE LOONS. (CANCELLED.) EL~302
INSTALLATION aND TEST OF SPERRY GM—1 COMPUTER ABOARD A SUBMARINE. (CANCELLED.) EL-302
EVALUATIOR OF AN/DPN-17 MINIATURIZED RADAR BEACON. (AWAITING EQU!PMENT. ) EL-302

EVALUATION OF AN/ARW-55 AND AN/ARW-56 400 MC RAD!O CONTROL
EQUIPMENT. (AWAITING EQUIPMENT.) EL-302

EVALUATION OF AN/APW-11 CONTROL EQUIPMENT. (CANCELLED.) EL-302
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Despite a concentrated effort for improvement during th.s report period,
the reliabilityof the missile and its compcnents has not changed appreciably
over that reported in reference 11, Table II, appendix A, presents the
performance of the components during each LOON flight test. Table III,
appendix A, summarizes the performance of the components and presents a
comparison with the reliability of components presented in reference 1i1.
It is reslized that a more detgiled breakdown of the failures would be
desirable. However, in most cases, the failures could be isolated only as
far as one of the components listed in table II. For example, if a pro-
pulsion failure occurred, it was usually impossible to attribute it to one
of the direct causes, i.e., loss of air vressure on fuel tank, obstruction
in fuel line, faulty fuel meter, or grille failure. Consequently it had to
be classified as a2 propulsion failure, with no further breakdown possible.

As stated in reference 18, the over-all reliability of a missile is the
product of the individual reliabilities of "series" components. If the
components of LOON are considered to be launching sled, beacon, receiver,
autopilot, propulsion system, and qumpjgystem. then the maximum expected
reliability of the missile can be calculated as follows:

P

XPpP X

over-all ~ Plaunching R Poled * Pbgacon'x Preceiver
propulsion dump

autopilot

92.6 X 91.2 X 95,3 X 89,5 X 92.7 X 92.7

1

pover-all

P 61.8 per cent

over-all ~

The discrepancy between the calculated reliability of 61.8 per cent and
the actual value of 55.9 per cent can be attributed to certain miscellaneous
components such as batteries, airframe structures, etc. that actually should
be considered as one of the "series" components. These additional components
were neglected because failures occurred only in isolated instances and
they represented a multitude of components whose reliability approached
100 per cent.

Because the reliability of the missile has remained essentially constant
since 1 January 1948, it is believed that the practical limit has been
reached. This does not imply that no progress in LOON testing technique
has been made in the past 3years. It indicates that the improved techniques
have just kept pace with components deterinration. It is pointed out that
all the missile components, «ith the exception of CP-28 computers and the
C-363 cortrol relay boxes, were manufactured prior to 1546. Certain
components, such as beacons and receivers were delivered to NAMTC from
other agencies, after prolonged use on their projects.

It is believed that the reliability of the missiie could be improved if

newly manufactured components, or components of improved design, were used
in place of the components on hand.
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During this report period, ihe LOON missile has continued to demonstrate
its versatility as v test vehicle and-as a training vehicle for fleet
personnel. The main factors that contribute to its value are relatively
long range and endurance, simplicityof its basic systems, adequate internal
space for installation of experimental equipment, reasonable reliability,
and relatively low initial cost.

$.gnificant progress has been made in accomplishing the objectives of
the assigned projects. The conclusions reached from the results of the
fiight test progrsm may be enumerated as follows:

e e nn e e e o s e b P BTN ST KE

i 1. The use of automatic guidance computers in contrelling the missile is
hoth teasible and desirable. However, provisions for manual control must
be provided until the reliability of the radar -~ computer link is improved.

2. The quick-detachable slectronic nose mount should be ‘incorporated as
part of the standard configuracion, as socon as sufficient units can be
manufactured. -Experience vith the LOON has shown that the ides of packaging
all the electronics components in an accessible and easily removed carrier
box, should definitely be considered for future missiles.

3, Fleet personnel assigned to the USS CARBONERO and the USS CUSK have
reached a degree of proficiency in preparing, launching, and controlling =
LOON missile that should allow these vessels to use the missiie operationally
if conditions so warrant,

; 4., The TROUNCE 1 guidance system is very promising and should provide

greater security against countermeassures than the radio command system now
rin use,

5. The relative simplicity of the single-JATO launching sled in regards io
{ both alignment procedure and construction, make it superior to both the

dual-JATO and the four-JATO launciing sieds.

6. Short«length JATO launchings are more reliable than zero-length JATD
launchings.

) 7. The NAMiC-desigrned launching ietarder decreases by S0 per cent the peak
§ loading applied to the missile tow hcok.

8. VWith minor modificostions te the elecctrical circuits, the present
N warthead-detonating system should prove adequate for operational use.

9. Test of the McDonnell altitude-compenssted fuelmeter should be continued
because, if perfected, it will increase the versatility of the missile by

permitting flights to altitudes of at least 12,000 feet.

10. Tests of the J-30 and J-44 turbojet instalfations should be continued.
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11, A method of increasing the pred.ctability of the terminal trajectory
must be devised, The present method of wing blowoff results in an unpre-~
dictable trajectory. Further tests of the warhead-blowo’f method, with
particular emphasis on the prevention of tumbling, should be conducted.

12. The Summers gyrc servo control system proved ihit it was cspable of
increasing -the maneuverabiiity and the controllability of the LOON missile. "
. Novever, lack of a reliahle vertical relerencz 3ystem and excessive
directiona! drift made it unacceptable for use in the LOON.
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13. The reliability of the missile and missile components has resached a
practical maximuw., It would probably increase if newly manufactured or
redesigned components were providead.
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TABLE |
SUMMARY OF LOON FLIGHTS

IDENTIFICATION

8 CONFIGURATION

LAUNCHING

MID-COURSE
PHASE
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Catapult servo control systes &°
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b, -
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short 2. Track and control to geo~ down 100 eous [060°T
length graptical target 'lu. gﬂ
1sunch 5{ Ib
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Carbonero 2. Conduct sero - length laumck left witg tan~ Y8
short - 3. Track and contral to Begg dom 10° sous 5“’6"
length Rock wing |from
blow-
launcrer s Begg
614 | 179 590} 5180 | WSS 4Jato 1. Zero lsngth lamch ¢° Poor 500 | 235 | 3% |4500 || edmadt1,50E
Carbonero 2. Track and coatrol te Begg 50 nose tan~ | 21390}
shart Rock doam 100 sous | fros
length right wirg wing | Degy
laumncher dorn *| Boek
620 | 180 | 243 5090 [XMI-2 €° vatapult sled |1, Test and evaluate electronics €° Fatlure L50 £
Catepult components 30ss mount froa
2. Evaluate vertically polasr- bad off
ised cotmand receiver batar
aatenna a1t
629 | 181 | 586|540 |US8 Cuek 4~Jato 1+ Zoro length lamch 90 Fsilure 250
40 ¢, 2, Trazk snd control to Begg irde.
ranp Rock
3. Practice relaying of cootrol bt
4o Rvaluats vertically palarised Cusk
receiver
629 | 1821 597 | 5075 (U8S 4=Jato Sems 28 ¥o. 586 above 9° Ssiisfactary] [700 220 | 355 14700 || simud-]131a
0 A !
Garbonero 10° Jeft tan- | 22000,
length wing down 00;; from |
dgry Cordrof Fiahe launcher Qg.- n‘f!
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TABLE |
SUMMARY OF LOOMN FLIGHTS
] LAUNCHING MID-COURSE TERMINAL ~
PHASE FHASE ELECTRONICS GENERAL
K ° £
; & ¢
é" & o
& e &
A g N4
& £
Food ree ISV-4 Radar Most successful Smwers light (o date. Excellent
":i“;us‘_'““ gyre APN-33A Beacon stabilisation and control excapt that altitude
3 Gocd track control never reached 5500 feet lock on altitude.
3
e P-1MB radar Probable autopilot fallure, Missile fell off an
kvaluste olectropics APN-33 Beacon left wing and crasked into sea.
; °::on w:nt and s1gnallo000 turn condovd track
bo meximus range [ Satisfactory| {500 {234 {234 (1300 oot |proal to Crou comd
g L. dova 1CP) sont | yaprd goar
launch 90 Satisfactory| (700 [200 [200 €970 |jpiwule] 3eni{ HAMIQ[No Responded SP-1MB radar Engine torched, lost thrust, missile stall~d,
Tecovery device left wing tan~ | 213°% to left K7N-33 Beacon Transeitted dunp signal after loss of about 3,000
be t.];:c}ing of red down ecus | from hod rightGood track foot.
flare WAMT] kurn ¢
?comnd signal a’:- pands
A from oo
Sth launch 9 Good 700 1235 1338 4700 lisiwul-1500 [ANTC Yo Food P-1M radar
Rata on terminal - s, -33 Beacon
Xy ous - t beacon at
i gl 404 adles
1 ] off. L
AKT~ Good BP-13B radar
putonctic comeand Satistactory(] 400 {230 [260 |5200 {|stw1288d sxaNTC APY-33 Beacon
T & alight left tan- 1223% é‘ food track
control wing doxn sous (from {ut.
b,
H?'" o
Xo Bood «4 op Corb, Pirst launching from Carbomero., SV-4 hed good
lameh froa il ‘;:;i"a‘:“" 800 1230 }325 | 5200 z;‘ﬂ;f” XAMIC -4 at XANTC track throughout. SV-1 lost beacon at 35 miles
control to geo~ dows 10° scus |060°T -3{:‘2“@ and regaimd it at 45 miles.
¢ target iwing :.:rg
ro personnel 9° g:;i‘hm 500 {208 | 347 {4700 ::1:1*1 4000|CaF= |55~ bood :2 o: Card. Poor sled separation
- 1s launch ving bom at MAC
mwnsh&u down 10° sous % ere =32 Bescc
y & from teck
3 off |Rock
lLaach $° Pour soo | 235 | 32 [ason || atamif 1. s buek || PO Sy Podrid
 control te Begg 50 nose tan- | 21390 AF¥-32A Bescon
dorn 100 oous | from Bood track
right wing wing | Begy
4 dorn 33'- Rack
S Trom 5 tapudt,
o Patture pord [l Matile ereeted oo beacs 1o on cetapat
porticadly peler- pud o |
receiver cata~ eRCKE
Wl‘ prf
Yaunch 9 Fallwe hso Ko Sled failed to separste from mtasile.
eontrol to Begg rés.
of coetrod ot
rtically polerised. Coak
3 ¥o Jo re- -4 an Lard, Elsctrical system failsd, Jo control response, no
, 586 sbove 9 alagiﬁﬂwm 0 | 2”0 | 355 {4700 ::'ul- o red *:Ponl:n «4 at AMIC beacon track, VEC failed to function. Missile flew
- 2207y ponsy Ton PE-33A Bercon to fusl exhaustion.
3 wing down eous | from mc ptations §o track
E(i';' -C. 7
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TABLE I
SUMMARY OF LOON FLIGHTS

IDENTIFICATION LAUNCHING MID-COURSE TERMINAL
8 CONFIGURATION PHASE
< ©
$ &
s/ & s @
&/« & © ©
RAYE YW o A
v o o © <« < &
Q > L 3 ) - ) &
7-35 |183 |106 FDO -1 6° Catapult sled |1. Test Susmers gyro - servo
Catapult coutrol systes
7-2 184 | 742 POBO JXMI-) €° Catapult sled |1, Test detachable electronics 6° Satisfactory ||700 1210 334
Catapult noss mount 10° laft wing
2, Test automtic comsand signal} down
computer.
3. Test vertically polsrised re-
ceiver antemna
4+ Tost delay wing bBlowoff
&5 (185 |24 WS Norton | 4~Jato 1. Train Norton Sound perecnmel | 9 Satistactory
Sound Short in LOON launching, tracking alight left
length and comtrol wing down
launcher 2, Use LOOF as antisircraft
target
8-9 186 534 |5040 |XMI-1 6° Catapult sled [1. Test detachable electronics 6° Satisfectory [[400 [220 |320
Catapult nose sount slight left
2. Toaé“:‘utmuc command signal wing down
computer
T A
4y T . blowoff
8-26 | 187 1067 | 5220 |USS Cwsk A~Jato 1. Track from Cusk, submerged 90 Poar 500 210 {355
o . §fmlegih s L e 30° 1att wizg
o o B o
* eeatrige relay of wreck and
;. Teat smoke generator
Ae-Tost deluy wing blosoff -
8-26 1188 ;821 |5150 |USS 4-Jato Same as 1067 above 9 Satisfactory |[|700 1205 |35
Carbonero slight left
thort length wing down
launcher
826 | 169 | 836 C25 |XMI-1 &% Catapult sled |1, Tst detachable electronmics €° Failure Peley [L.Owi NAMTC | xe. {5one
Crtapult noss sount wing from [no req TN attenp:
2, Test vertically polarized blow= NANTC [op Good | ted
receiver antenna pfl
3. Test delay wing blowoff
928 | 1% | 778 {5120 |8 A<Jato 1. Track and control from Cusk 9° Satisfactory ]|700 [226 |365 |4800 Good
Carbonero submerg~d and Carbonero on slight left
short length surface wing down
launcher 2, %er: langth Laun:l arised
2+ Tegt v zed re=
4 !!ﬂngs gﬁg o 4rack and
= Good
$-29 {191 | 776 | 5270 {USS Cwk 4=Ieto Saza as 778 above 9° Satisfactory {[9C0 [225 [355 |>100
40 ft. slight left¢
rasp wing down
10-3 | 192 [ 256 [ 5060 |XMi-l 6° Catapult sled |1, Test detachmble elsctronics & Good 700 220 |350 5100 |Pelay (33. cand | axre| G
Catepult nise mount ing dary &od .
2. Test werticaily polarised blow~ from }jcon= 018
receiver entenna ot e jtrol |} 50
3. Test dslsy wing biowoff plane | getes
dump
WU RE~
1012 § 193 | 249 WS Norton | 4-Jato 1. Test ADN track ond control 9° Satiafectory 3%0 | 5000 {latmayzag | o5t [ Ho | Good
Sourd short] relay systen slight left tane ifrom |%0RT0N
length wing down sous T ot
launcher ring fron ST
?" ound cenrm
PIANE.
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- TABLE |
3 SUMMARY OF LOON FLIGRTS
3
4 LAUNCHING - 1€
: FHASE MID; COURSE et ELECTRONICS GENERAL
v
N
:
i .
§ $ 4
3 G s &
: & = &
4 vé 3 / v qﬁ’
" No aliitude commands were given, ss the altitude
. & Satisfactory of the missile was not known, Xngine torched,
: laft ving uissile loat sltitude and crashed. Chass pilot
down failsd to report misaile sltitude,
5 —
[3 Sggwncw:y 700 Engine torched at 65 alles snd missile crashed.
imhtt wing Computer sent improper course changes.
11 9 m*;:‘r’? Detalled flight data wes not submitted by the
wing down APN-33 Beacon Norton Scund, Fligit was spparently successful.
Lost track after
% minutes
& Satisfactory |[400 220 {320 g |10MQU|Gp g pocar Budder apparently full 15° left for most of flight,
slight left n ral, [APN-33 Bescon Migsile dissppoerud in fog bank st 75 niles,
wing down Cood R sponte| 0004 te 75 ul. altitude 3500 £1,
ailes|afru-
P Poar 500 {210 {355 ¥o Geaa |SV-1 on Cusk All objeciives nihisved, except only left wing
307 left wing APN-33A bercon || detomator cpersesd,
down Good track
9° Satisfactory |[|700 1205 [135C Yo Good ;SV-4 on Carby, A1l obje - e scl ieved sxcept neither wing detonatd
slight left AFTi-33A Beacon or operz'« . Bngipe cutoff failed to operate,
wing down Good track nissile . ¢z to 107 miles before losing deacon
track, Chase plane turned back 2t 100 miles dwe to
P low fuel cupply.
(]
6 Failure Pelay [ Bwi ATC || yr. txone V-4 at AAMIC Fusl pressure dropped from normel to sero just
pring from ino reqlyy” |attempe | APH-33k Beacon before missile clsared end of catepult. Believe
:};" < fsp ted engine cutef? .dn ted dus to catapult
acvelsrstion. .
9° Satdisfactory 700 1226 |365 14800 Good | SV~ at RAMIC All objectives achieved.
g 31ight left SV-4 on Carb,
; wing down SV-1 on Cusk
: APN-33A Bescon
Good track
3 Good | SV-4 at MAMIC Right wing sheared off dwring violent twrn
3 9° Sntiaractgry 960 |225 355 |5100 SV~4 on Cerb, saneuver.
slight left SV-1 on Cusk
wing down APN-33A Beacon
1 iood track
3 0
] é Good 700 1220 {350 |5100 jDelay -gﬁs«m- AXT-| Good |SV-, at NAMIG Considered excellent flight. Howsver, only left
, ing dary o APN-33A" Beacon wing blowoff, although voltage was applisd o both
. Low- ;c g;z; to 15 Good track detonstors. First flight to employ modified fuel
3 T prams || 22522 . cutoff pin,
- dump
RG RE-
9° Satistectory 350 | 5000 |[stmutdiazag | 2| | Ho Good | APS=20 rader Missile successfully vectored over target, but
slight left rom | KORTON APN-33A Beacon fajled to respond to dump signal, or VRC, Flew to
wing down ous Nore m’;g Good track fue) arhengtion
g fan | e
L ol i LSk
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SUMMARY OF LOON FLIGHTS

| IBENTIFICATION LAUNCHING MID-COURSE TE
a C;NFIGURAT!ON PHASE PHASE L'
- 2
£ " .
?
§ & &
$ < b
& o & £
(3) QS & ét &
© S S 3 $
Q N “w v L
« y v o
~ e I3 o
@ & &3 <
4=Jato 1, Launch, track and conirol ° Good
nisslle %o geographical terged
et (195 j246 | 5060 [XMI-1 6° Catapult sled |1, Test autosatic comaand signal| &° Good 400|210 347 14500 || Delay h‘} Naurc
Catapult corputer wing 270%|
. 2, Test detactable electronics blow=]
o org |fTom
3. 1538 3%0tcarly podortsed re- Begg
coiver sntenm 4 Rock
_lv Tesat fl.‘l_e" wing blomaff
11-7 [ 196 | 640 15245 {USS Cusk 4=Jato ). launch, track and control a 9° Poor ot 1n-1000 None
40 ft. LOON which had been prepared 60° left wing tallet Pt, pent
s ramp st an advancaibass down as-
. 2. Provide high speed asrial ter fm
‘; get for fleet. Cusk |
< . n-7 {197 [ 535 | 5310 |8 4~Jato Same as 640 above 9° Satisfactory 340 Not in-Not Cusk
3 Carbonero slight left talled| knam
3 short wing dom
- length
ﬁé‘ launcher
i
. - 118 | 198 | 8L, | 5140 [Xad-2 . 6° Catapult sled {1. Test sutomatic conmand signwl & Good 400 |217 1340 ]5600 |pelay Mot A1
; Catapult computer wing Jomown [sta-
4 2, Test horisontally polarized blow- tion
Teceiver antenna ot DO T™
3, Test delay wing blowoff spon:
12-5 | 199 | 935 | s0s0 | xur-1 6° Catapult sled |1. Test automatic comand signal| 6° Good at1qNoze
Catapult computer [from [sent
2, Teat detachable elect-onics MAMIC
nose sount
3, Test delay wing blowof!
12+9 200 | 230 | 5240 | Rolling 4=Jato 1, Conduct sero length launch 9° Good 800 {210 |31 | 5300 |[siwulq7S NANT
TAND 2, Test simultaneous wing tan- |(miles
blowoff. sous 1209
. wing {from
blow= {RAMIL
¢ 1. Conduct zero length launch Ead Po 18007 0| 340 lgga r99
- . U
1221 | 201 | 2075| 509 | Rolling 4Jato 2. Test cable stablizer 1:: outboard ’ o od Yy nles
ramp 3. Teat, sled separation device 3 ing |t
%. Teat ¥cDomnell fusl metor ato burst wing |irow
* 5. Teat contiouous spark ssfoly diagha blow- [NAMPC
6. Test delayed wing blowoff at .25 seconds off
»
Q
1=, 207 | 903 | 5150} USS Cusk 4~Jato 1. Teat XEL Precision B scope 9° Good 850 | 230 | 360 | 560C ||Delny474 1TSS
40 1. radar repoater. o niles|Cusd
raap 2. Test vertically pol.rised wing |from
Toceirer antenna blow~|Cusk
3, Conduct sero length 1 hi off
1416 | 203 | 227 | 5060| Xx-1 6° Catapult sloq | 1. Tost detachable electronics & Good 10c0 | 200 | 320 | 8500|{Deraytrre |mar
Catapult 2. Test Marine Guidance Computer ed ‘u;;
- 3. Test McDonnell fuei mster ;;3 %ii
4. Tost detonator guilictine <
device. off |NAMIC
146 | 204 | 1% USS Norton| 4-Jato 1. Practice leunching, tracking ¢° Good 350 | 5000 staultun- | up-
Sound short and controlling LOON under tar- | known xnor
» length adverse weathsr conditions eous i
launcher 2. Test sutopilot compertmsnt wing com
hsater installation ISET man
off. aan
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TABLE 1
SUMMARY OF LOON FLIGHTS

LAUNCHING WID-COURSE TERMINAL
PHASE PHASE PHASE EL ECTRONICS GENERAL
« /
@
s/« N
4 3 /
% O
& T
& o
-
& $ $
Q x
[ ¢/ ¢
[sv-1 on Cusk Believe engine failsd st 25 miles, Micsila was
APN-33A Beacon obscured by overcsst, and not seen sgain., Ilsel
Lost beacon exercise off Hewall
track at 25 miles
¢ cownand signal| 6° Good 400|210 1347 [4500 |{Delay] 3-‘9 NAMPC | lAXT= | Good |SP-1iB radar Reason for beacon fallure not known, Dolay wing
wing | 2250 i APN-33 Beacon blowoff induced osciilations ia pitch as well as
e electronice b%g" fros Good Lost sbruptiy anticipated roll rate.
polarised re= o :::{ at 11 miles
ng_blowolf
Ll
and control & 9 Poor ot 1nr1000 Hone iy, | yopg Missile had sharp left wing down at slsd separstion
boen prepered 60° left wing ptallefi Ft. pent sent Atteapted to recover but had insufficient eltituds.
base down - Crashed into ses. Fleot exsrcise off Hawaii,
apeed asrial ter E}rn
. Cusk
° [ Res
sbove 9 Satiafactary 30 ot oot £ {mo Eooléa ?’ﬁ:- SV-1 on Cusk Dump signal sent b 80 miles. No visual confirme
'i @d 12t ronones|SV-4 on Carb, ation, but los% beucon, Fleet axercise off
wing down to E:r- APE-33A Beacon Hawali.
bonero trgck
boere, | .
O
SLe comand 17071 6 Good 400 [217 1340 }5600 Eﬁ:’ mn :&_ Mo ¥o re- |SP-1dB radar Rlectronics systen failed, Believs delsy timer
wolarized b1 ow- lttons sponse :5-33 Beacon did not functiom.
nne ottt no red o track
ng blowoff P .
43¢ comand signal| 6 Good nllgNone | [axr~ ( None |SV-4 st NAYIC 150 ft. from ond of catapult missile rolled right
vor lsent (114 | attemph- 110° and crastad in water, Autopllot functioned
elect~omics Good | od properly to oppose roll, belisved csused by wing
A structural failure.
t“‘ bloweft
length launch 9° Good 800 212 {31 5300 [|siml479  [NAMIC||xo Good |SV-4 at NAMIC All cbjectives achieved.
ous wing tan- |alles AP¥-33A Beacon
eous 1209 Good after 4°
wing |from wiles
blow- [MAMIC
&gt
¥ Poor 800 (240 [ 340 [ BI507| [DeTay {99~ TMAMICI 5™ " Gooa [ SV-4 at NAMIC Stabiliver cable parted st drum during 1aunching.
}'{‘ g":““ ::m ::10:‘ APN-33A Beacon Engine saothersd by Jato smoke. Restarted byd
ato burs X, Atd ord established,
safoly diaprm b3 o~ | NAMTC Good track continuous spar tude rec o8
at 4,25 seconds off
9° Good 850 | 230 | 360 | 560C ||Delay174 |UBS . - .
od ailes|Cusk Xo Good i‘ﬁ{}gcm I« 7t wing only severed at dump.
wing |from
blow={Cusk Good track
off
&° Good 10c0| 200 | 32¢ | 8500]|Dviaytl16 |Namrc|iAXT-| Good | SV-4 st HANTC Now altitude record. Merine guidance computer not
eC [milos 1A 6158-584 on San utilized beycnd 35 miles dus to low missile spoed.
wing |226°7 Good Nicolss Islaxd
blow=|from APR-33A
off N.\!I‘C‘ Good track to
11/ miles
° Lun- No Good t{ SP-LIB on Norton|| Launchod in Alaskan waters, Musile turped 70°
? Good 3% | 3000 :::‘.n Eo'n l{hn' 30 =fleq Sound then failed to reapond to further turn commands.
sous ] Good track Beacon lost st 102 ailes,
wing com~
blow-| aand
off sent.
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% SUMMARY OF LOON FLIGHTS
S
d
e : JOENTIFICATION LAUNCHING MID-COURSE TERMINAL
% ) ' 8 CONFIGURATION PHASE
§ ! K >
X . 9
3 & o
T & > W
3 & & & $§
3 £
> 3 Q “ ~
? & o £
3 % & <
e
§ 27 205 | 1165|5085 | Dg-3 ¢ Catapult aled | 1. Test detachablo electronics
§ Catepult nose mount
2, Test Marine Guidance Computer
Z 3. Test NeDomnell fusl meter
Y 1. Conduct sero length launch o
3 2-8 206 | 194 |5100 | WS Cuak 4=Jato 9 Sagisfactary
3 &0 1. 2 e eraterion B soope ot lete
Temp 3. Tes’ vertically polerised wing down
receiver antenns
4« Tost Marine Guidance Computer
2-8 | 207 | 247 {5140 | 1SS Cusk A-Jato 1. Conduct sero longth 9" Failure ¥
& fe. launching niles|sent
ramp 2. Test MEL precision B scope from
redar repester Cusk
3. Test vortically polarised
receiver antenns
2-28 | 208 | 231 {5100 | Rolldng 4Jato 1. Cooduct sero length nching| 9° Good wing |15 |Mooe |[AIT-
Tamp 2. Test aled separation device blow~|miles| sent 14
3. Test detachable elecironics off |from Good
nose mount actumtinanrc
4o Tost McDonnell fuel meter wd pret-
S _Test Maxrine O ll——-i“r A
322 209 | 1200f 5040 | USS Cusk 4~Jato 1. Conduct sero langth hun(:h!nﬂ 9° Sugilfacuiry 1000 | 220 | 355 | 5900||Delay}$360 |Nar- {{No
40 ft. 2. Test Marine Guidance Compute] 15° nose wp, od |¥de. line
rexp slight left wing gzg:’ d-
wirg down ::rw- Beey | ShatE]
Rock
3-28 | 210 | 221 |5080 | DM~ 8° Catapult sled | 1. Tost detschable clectromicc | & Wing tlew off Delaytaso |Ncee |[30
Catapult 2 "I’”: m 11 fuel mete before launch ﬁg_ frﬂ. sont e 0a
« Tes meter wes complete of ackend of
usted | cata=
.&%‘_'mlt
3 412 211 § 1004 5120 < f:“k 4~Jato 1. 3&:&% zoro length 9° Goad 000 | 210 | 350 | 5900 :"_,Un- E:k Yo
X . unching
ramp 2, Test Marine Guidanoce Computer wing
blow-
off
F 4=12 22| &4 500 i?r?.k 4~Jato 1. g:nduct a sero length 9° Good No Ne 390 | 5000 l:llw 2000} uss No
Fic . unching ¥ rec record ;gl Cusk
3 0%
: ramp 2 To bty Wt Aste s riag (3500
4 3. To track and control while Begg
4 aubearged off IBock -
s1 | 23} 1475200 | X1 8° Catapult sled | 1, Test Marine Guidance Computer  8° Good 1000 | 230 | 350 [5200 ||Dedaytéco ftdmdd®®
J Catapult 1 od 15
ving [Feitrker o
blow= Begg m-ufi
‘ : off [Rock
53 | 204 | 890 | 5140 | WSS Cusk 4~ato 1. Test Marine Guidance Compatef 8 SaMtafactory [[800 | 230 | 345 [5250 ||DelaytiomiesMering|*
&0 . slight left ed 213°7| guid-|
ramp wirg down wing {from |ance
blow=|Pegg [sta~
off |Reck ) |
i simulp
5-3 215 | 639 | 5160 | 0SS Cusk A=Jato 1. Train Cusk persomnel 9° Satisfactory |[800 200 | 220 8400 ||tan- |20 |USS o
40 £t, 2. Test MEL SY-1 rader range left wing sous |miles| Cusk
ramp wit do}n wing | 226°1]
i blow=! from
; off |Cusk
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2 TABLE |

SUMMARY OF LOON FLIGHTS

LAUNCHING MID-COURSE TERMINAL
3 PHASE PHASE PHASE ELECTRONICS ! GENERAL
3 &
L3
g
y 3
3 3
A & o
y ~ )
; # & §
A & \g
3 g/ & &
3 IN < L3
Good SV~ at NAKIC New altitude and diatance record,
v §V=1 on Cusk
6158-58, on San
3 Mselat bt
Good track |
3 Good 5V-1 on Cusk Marine guidance unsble to control aissils dus to
3 SVY=4 at KAKIC failure in transaitting equipment,
615B-564 at San
3 Nicolas Island
. APN=33A Beacon
Good. track = |
No [None SV-1 on Cusk Missile Tolled 160° Aw ing launching - Plew
: niles| sont attexpt-| AFN=33A Beacon inverted ‘ato watir,
N Cusk «
9° Good - 1.5 |None {|AKI- |None SVe4 at NANIC After launching the missile commenced a normel
blos=|niles|gent |1 |attempt-615B-584 at San climb, At 1.5 miles the right wing blowoff charge
off |from Good led Nicolas Island detonated. 7The cause was attributed to the delay
¢ AN/APN=33A Bescon]{ timer which was tripped during launching, When
N od pret- the X second timer ran dovn, voltage wis applied
[aatudy to right wing datonator
9° Satisfactory 11000 | 220 | 355 | 5900|{Delayt360 |Mar- {[¥o |Good SY-1 on Gusk Control wus shifted to Merine Computer at a range
7 15" nose wp, od Y8, |y, 615858, at Sen of 30 miles from San Nisolas Ieland, Computer
alight laft wing |090°¢ fﬁg‘ Nicolas Island successfully controlled missile and transmitted
wing down blog=|{rou preett APH=33A Beacon "duay d, Pirst ful enpl t of
3 off Mg Good track computer on missile flight.
o De. AKT~ |None SV=4 at NANTC Immodiately after clearing the catapult, the left
g L :::‘ blew off wd ;32. Noos by, |attempte wing of the missils was detonated and the minelle
3 ore launch ﬁgg_ from | ™2t [|Good |ed crashed on the besch and ricochetted into the
3 wes complste of sctend o water, The cause of the premature actustion is
wted | cata~ unknown,
i I
3 No Good SV«l on Cusk Marine guidance station ¢rronecusly tracked chase
9° Goal 1000 | 220 | 350 | 5900[|DelayiUn- |uUSS 615b-58, at San plane, After error was discovered, the Cusk
od  |known| Cusk Ni~.ias Island assumed control of mizsile which had taken divergeny
wing APN=33A Beacon course. After a series of control commands the
{ :%:" Good track dukp signal was transaitted,
; 9° Good o Mo | 390 | 5000}1Delayt 2000juss [[Ne [Gesd £¥=1 on Cusk All objectives achieved except that impmct position
" . record recory od Cusk SV=4 at NAKIC sas wide of target area,
arg wirg ;366; APN-334 Beacon
3 blore|oos Good track
off |pocy
farine &
0 2 pg 11 Good SV=4 «t NANTC Uissile was acquired by radar on San Nicolss
per 8 Gocd 1000 | 230 | 350 5200 2:1‘"600 d 615B-58, st Sen || Island at range of 30 miles. Missile was then
oioe ﬁﬁrm"(‘._ Nicolas Island || vectored to Begg Rock by the computer and dwaped.
tlow- b osatil APN-33A Beacon This was second successful flight with Mariue
. oft Begg Good *rack guidance computer,
2 ! Rock
\d . ! Ho  [Good SV=1 on Cusi Contrcl was shifted to Narins guidence station at
b" 8 s‘“‘?ﬁ:{’ 800 B0 | 345 |5250 2;1&? 2‘1};% ::;d_ SV=4 at NAMIC range of 32 miles. At range of 3 miles the iadar
'u‘hi wing | noe 6158-58, at San truck was lost when radar sutomtic elevation
ving down Tion-lbeeg | ot Nicolas Island tracking unit was activated. Missile had passed
ot .‘\u&k‘g Stasy APN-33A Beacon dump point when track was regained,
s | . I ) Good track
o ! o ¥o |Good  [5V-l on Cusk
3 R tory |[800 20 18400 !l tan~ o n McDonnell fuel meter installed,Autopilot Set to
? h‘t':::a i sous tgiu ?jg SV=, at NAMIC 10,000 ft. Low speed and altitude dus to poor
3 wing | 22697 AFN<33A Beacon fuel meter performance, Tracking range was
i blow-| frow Good track maxizun ac’ joved to date by submerged subsarine.
; off [Cusk Signific.u' flight despite poor performance,
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SUMMAHY OF LOON FLiGHTS
.
IDENTIFICATION LAUNCHING { mo: ccmse HET
@ CONFIC' RATION PHASE 3; |
: ——— ——
;f - > / &
4 N / £
S Q' ; ;’ / & /
% ) ~ vd )
e N & / &/ @
3 a 5 & © S
& Y L § A
g ° & @ /
5 g ~ & /x>
$ “ ) e v hg <
~ & & ¥ v g/ ¥/ »>
2
- 4=Jdato 1. Train Carbonerc persormel P Good 342 {5600 {IDelesi®0 WSS
£ 2, To test vertical comsand an- ol 831og Car!
3 tenna and SVl radar on wiog {20470 cos:
3 Carbonero blow- fron
3, Test MEL B scope rddar off FANTO
4=Jato 1. Test lchonnell fuel meter ¥ Good 650 1250 330 [12400}|Dedaf100 | BAK
2. Conduct lorg rangs flight ol wiles
with 90° heading chenge, sizg 123097
3, Dress rehearssl for Aero fres blow={from
£1izht missile, {DE 302.3) off ' MABT
6-12 |218 |108G | 5090 [Rollirg 4=Jato 1, Test Merine guidance computex 9° Good - Delag $2000 | Non
Remp 2. Test sled seperation device ed yurds| sen
wing [frem
blow={ NAMI\
off
=22 {219 }1078 {5150 |USS 4=~lato 1. Train Carbonuro parsonnel [ Sutisfactory [[1000 220 {370 15000 |iDelayy96 Hom
: * Carbonero 2. Bit gsographicsl targat 1ot wing ed [miles|rtern
3 short lengtl 3, To test vertice) zczsend down wing {fron
4 launcher antamns blow-] KAKTC
3 off
v
. 622 |220 1630 ;3090 |0MI-) & Catepult sled 1, Test Marine guidsnce cosputed & Sutisfactory ||1000 P60 (350 [5400 }|Delayt7s | P
3 “ Catapult KO lafy ed milesi
wing down wing [213°1 2a
Y blow-{ from | (o,
off INAKTC val
9 7-28 |21 |242 |51%0 [kolling 4=Jdato i, To detormine directi nal a0 Sstisfactory |j1500 R40 265 14500 i{Deto-|100 {RA
X Rexp acrodynanic date on the IOON left wing mtorimiles
: aissile. (This wes the first dosn gui104210°T
S nissile to be launched undar tine |from
4 project TED MC DY 302.3) NAN1C
2
g ¢ 8-9 222 11064 {5160 (xMI-1 & Catapust sled 1. To test a Marquardt aodified e Satisfectory {11000 R35 1330 4500 |iDelay: 55 NAI
¥ \%» Catepult aissile as received fron the left wing ed niles
e contractor domn wing |210°7
3 2. To hit a geographic target blow~|from
5, (1 23. ni%e centsred on off |NIRTC
i 2 Begg Rock
L 3 T2y |20 | 5128 WCuﬁ 4Jato 1. To hit target on western tip g Salisfactory {500 0 [350 14500 |[Delayt6s us
4 & 40 ft. remp of San Nicolas Island 1e’t wing od nilasiCu
§§ 2, To test ordnance components down wing [212°
) B ' of warhsad blow-|froa
5 L off |MAMTC)
iy 9-18 {225 [636 |5100 |xuz-1 Cata- & Catapult sled 1. To test Merine guidsnce & Good Dedar 14000 Ko
3 pult computer wing yards| se
= Yios-|fros
off [NAKTC
3 )
: 9-18 225 |207 |5100 {MAMIC short 4=ato 1. Test Marine guidance 9° Good h200 R20 355 [5800 [|Dela-{68 jua
2ength computer yod [miles
. launcher 2. Test NAKTC short length wing 1213°T
iauncher blow={{rom
4 i off | NAMIC
| Dela~
10-12 |226 (945 [5090 NSS Cer- 4~Jato 1, To hit & land target on west i Poor °
ibonero end of San Nicolas Island nose down 1000 0 PR w0 zﬁe ;'1’.1 b
- ;hort 2. To train Carbonero personnel left wing blowe m: g:
h’wumh-r down off u.’:; o
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SUMMARY OF LGON FLIGHTS

T AUNCHING

MID-COURSE
PHASE

e

TERVINAL

HAST

ELECTRONICS

GENERAL

Ronero personnel ¢° Good &« o Geod 8V-1 on Carbon rnu £1ight wua prizarily to test new o ufiment
jpertisal comsand an- miles] Carb S¥=4 at XAMIC on the Carbomera. 4ll aquiment operated as
} SV-1 radar on 21421] onerd] APP'=33A Beucon expected, Chase plane broke off chase at €5 miles
S frou Good track due to bad veatber,
scope relar repestes HANTCH .
pnell fusl meter 9° Good 100 | KAMEC] | AKT= | Good SV~4 at MANIC Excellent flight in all respscts, New altitude
ng rungs {light siles p7Y APE~33A Beacon record established. Total of 150 uiles traversed
Cchwgﬂ 23007 wood Good track by missile.
sal {or Aero freq fron
asile. (0B 302.3 NAKTC
on guidance coaputen ° Good 1202 | lone |} Mo FBona SV~4 at NAMTC After booster turnout the missile nosed over and
| separziion device yirds| sent attenpt 6158-584 at San crashed into sea, carrying sled with it. MNo
[ from od Hicolas Island definite copclusions as to cauae,
NAKTC| APN~33A Bsacon
nero personnel 9P° Satisfastory []100C @20 {370 5000 ||Delsy$36 KRons {}jho Good SV-1 on Cartonerd! Poor bsacon perfarrance prevented tracking by
phical target loft wing ad ailes! sent SV=4 at NAKTC Carbonero or NAIC, Missile was dumped by
rtical comeand down wing {from APN=33A Beucon veaderoot counter.
blow-] NAKTC, Foor track
of{
guidsnce computsd & Satisfactory {[1000 260 [350 {5400 |[Delayt7s |Mtidine Good | SV-4 At MAMIC Satisfactory flight fu ll respects, Marins
100 left ed miles ﬁum o 615B-584 at San computer operated sstisfactorily., However,
®ing down wing (213 T gorrd Hicolas Islaxd P 1 esror pr d duxp signal froas be
blow=| from {nan- APN-334 Beacon transaivted,
off |NAKTC vally Good track
e dirccti mal 8 Satisfactory [|1500 K40 (265 [4500 |{Deto=j100 |NAKTC| | Bendiz Good 615B-584 at KAMICi| altbough useable data for directiopnal stability
data on the LOON loft wing nator|miles bXT-3; and San Nicolas constants were obieined, it was clouded by a
' (This was the first] down £11104210°T Good Island parsistant rudder cscillation und slow speed,
be launched under tine jfroa APN«33 Beacun
MIC DE 302.3) NAMTC| Good track
y Marquardt smodified [ Satistactory []1600 R35 [330 |4500 [iDelay+s5 RAMTC) { Mo Poor 615B-584, at NAKTQ| A severe rudder oscilletion prevented the missils
received from the left wang ed cilesl APN-33 Beacon from responding i> control comxands.
down wing 210%1 Good track
eographic target blow~-|{ron
o centered on off |NAYTC
et on western tip X Sstasfactory |1500 PO 350 4500 ||Delayté5 Uss Ko Good S¥-1 oa Cusk Equipwent failure in renge unit on Cusk prevenlted
left wing ed niles|Cusk SY=4 at NAKIC aissils froa being dumped on target.
ce components down wing |213° 6158=584 on San
blow-{fron Mcclaz Island
off {MAMTC APK-33A Beacon
Good track
ine guidance & Good 3;1” 400 'hone ||Bv | Ncne 615B-584 8t Szu Engine cut off pin actuated during cstapult run
wing yards|sent attepp- | Hicolas Islend and missils cleared catdpult with dead englae,
blowe from ted and HAKTC | Nissiie glided to splesb point.
oft {NAWTC APH=33 Beacon
gudlsnse 9° Good 1200 R20 (355 5800 |Dela-l68 |Maumc|[M> Good | 15584 at mukrd| Somirel shifted to Xarine guidance stabion at rngs
o lmles 203 San Nicolas of 37 miles, hadar contact at that atation lost
short length 1“ 1301 Tojand wien missile was 12,000 yds. from target.. Misrile
L blow~from APN-33 Bescon pussed over larget and wes dumped oy NAWIC, First
of€ | NAMTC Good track launching frox NAKIC short length launcher.
Dela~
land target on west 9° Poor 000 SV-1 en Carboaerd
Nicolas Island rose down o pr0 1350 @300 ::g& .ZI uss Yo Good SV-4 at NAKTC First successful atteapt to hit a land target.
‘bonero versonnel laft wing bloon :roe Car- 6158+584 at San
down = | bon= Nicolas Island
off |tamgey ero
AFR-33A Beacon
point trac
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. % SUMKARY OF LOON FLIGHTS
5 IDENTIFIC
NTIFICATION LAUNCHING MID-COURSE TERMINAL
i ~
8 CONFIGURATION PHASE FHASE PHASE
/ 7
=
K
N <
! > >
& «
S $ R 5
¥/ o N
NAYY S & S
§/&/F 5 & <
30-18 |7 J103% 4e=dato 1. Test McDonnell fuel mete.
4, Determine clisb dats by vary-
ing missile pitch avtitude
3. Yeat NAWTC short length
lawacher
la-1 {228 {963 | <200 maDC Single Jato 1. Test NADC zero tencth launchaf 9° Failure Hone 1400 |{Nona {iNo [No
zero length 2. Test single Jato launching foot |att in
launcher configuration from | ted
' laun-|
~her
iz=)l |29 (887 [5100 (Carbonero A=Jato 1, To hit 2 land target on wsat 9° Good 1000 m 350 14500 ||Dela- |83 FC ¥o Po
short end of Sen Nicolas Island yod (amiles|San
length 2. To train Carbonero perscanel wing 1222°7| Mico-|
B [launshar blow={from | las
o wed |
n-2 [230 1018 |5020 Hawtc Single Jato 1. Test single Jats lanmching ¥ Todr hio 290 K5O [{war- [Sailedone {|No [Nc
slort leng configurazion extrems noee | jclimb nead |213°7| sent at
launcher 2, Test NAMIC short length launch- up left wing blow=| fyom Pe
er domm off |JNAKTC
' 3. Jost ﬂomql&,%nur
2 (231 |95 |s0m luss 4~Juto 2. To Eit & geographic target 9 Good bn- ta- lune lun= ||Dela-lun- {uss jlm ju
Carvonero 1 ag. mile centered on Begg kmown {known [known known |{yed | known! Curb=
ahort lergtl Roek ¥ wing onero|
launcher 2, To trair Carbonero personnel } blow~
. off
y 1277 1232 ]106A | 5340 |mawrc 4Jato 1. test o o components $* Failure Dela=] 500 ] None || AXT= N
i short 1 2 Ezmb:‘sd:m phie target ' yod |yards{sent [[10 |»
uncher *1sq. -uf e?n‘wed on Begg ;ﬁ- ﬁ"“:- &
3, §5°tent uaaze sbort. length : off |cher
12-15} 233 |1028 RAMIC 4=Jato 1. To test ordnance components $° Gogd 300 220 |375 [4700 [[vels-|58 |uUss |[laxr-{G
abort of warhead, : yod |uiles| Carbe{| 10
lsuncher wing {23197 onerof | Good
blow=| from
off |awIg
G Ae15]1234 |95 0ss 4=ato 1. o test ordnance comsponsnts 9 Sayisfactory {{800 (205 |360 [5000 }lDela=ti.2 jUS® |tHo |G
Cardonsro of fully fused and loaded moge up left yod Ju'les Carbey
shorl lengt} warhead wing down wing [0.0°7] onerdf
lauachsr blow-] fyom
off |Begg
IATR
X ;‘; Tj235 638 USS Cusk 4~Jato 1. Test now short length hunch..L' 9° Good 2000 |220 |340 }35C0 Doh-| 6, |uss jlbHo |G
cthort lengt) on Cusik yed | milag Cusk
iaunche. 2. To hit geograpkical target 1 wing | 215"
sq. mile centered on Begg blow« from
Rock ) off | NAKTG
115 236 [793 [ 5330 [nerc A-dato 1. Test Suwmers gyra-ssrvo 3 261 || Foer 1500 [200 |230 11500 [ oty ood waure | ant-| 8
short length stabilization and contrd gysdn tan= | prom U
launcher R+ Test MAKTC short length , oous NANTG Good
Zauncher wing
3. Test Mclionnsll fusl meter blow- |
off f
= B 1
1-30 {237 1048 | 5145 {USS 4dato i« To hit a geographlcal target} o° : J i
Carbonero 300 piles 27507 from NANTC Toe S | Rl Sl E Ly 33‘ et oot RS K
sbort length 2, To relay control ~f uissile | down at wing 2;951 Cun.l
1suncher from Carlonaro to Cusk sefaration blows tyom
H off | paurd |
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4 TABLE |
¢ SUMMARY OF LOON FLiGHTS
: N LAUMCHING [T miD-COURSE || TERMINAL
1 PHASE PHASE PHASE ELECTRONICS GENERAL
X
- 4
i § .
8 $
3 3 & ¥
3 & &
4 & <
1 & & < &
™ N v T
3 g/ & $ &
s ~ © < <
6158-584 at kitsile became erratic upon receipt of first
NAKIS attitude change commari, After missile stabilised,
APN-33Baucch «od assumed norasl climb, the sngine torched and
Good track uissile stalled and crashed,
None usel This was & duaxy missile with no components exce,
pt
Ing foet |att ap installed an sutopilot installed., Failure due to
4 from |ted nisaligoment of Jato and retarder,
laun-|
cher
— J J—
° &0 SV-1 on Carbonery
9 Good 1000 350 14500 |[Dela-{83 rc Ko Toor SVe/ at NMANTC lilesile did ot respond to control cozasuds dus to
yod miles{San 615B-584 at San low receiver sensitdivity.
wing |222°7} Nico- Nicolas Island
blow=-|froa | las APN-33A Beacon
MATC) Talind Good track
9 Focr b0 290 [R50 War= |5 wileg None || No Bone 6158~584 st NANQ]| sfter 78 seconds of flight the dump aignal was
extress nose |iclimb head |213°T] sent atteapt~ APN-33 Bescron actuatsd prematurely ond ‘light %urminatad,
= up left wing blow=|from od
demn off NAKTC
9° Good [Un= {Un= [Un= |[Ur- |[{Dela=|Un- |USS |{No |Unknown | SV-1 Carbonero Foor wsa'her prevented use of chase nlane, After
inown (known |kaown [ao'm}iysd  |known| Carb-| SV=4 at NANTC 1runching;, Carbonero and NAMIC were unabic to
t wing on\o, APR=33L Bueco: gain affirsative track, Dway command sent after
' blow= No track A sinutes o' flight,
off
9° Vailure Dela~- 500‘| Sory || AKT- | None OV=4 at SAKIS Apparant Jato misulignment caisei misnile to roll
yod }rards cent |{10 atteppt4 AFN=33A deacon during laurching, It creshed just afier separauioa
wing {irom [l
blow={ laun~
off |cher
9° Gogd 800 220 [375 4700 ]|vela-|58 {uss }}aAKT- |Good SV=/ &t NANTC ord uponents operated satiafactorily.
yod {oiles| Carb«| 10 SV-1 on Carbonarg
wing | 231°7] onerof | Good APN-33A Beacon
bloye! from Good track
3 off | NAMIC
3 T N
frts 9° Sapisfactory [[800 [205 (360 {5000 {{Dela~11.2 [US® [INo |Good 5V=1 on Carbonerd| Ordnance components oper.ted satisfectorily.
& ny8s up left yod |2%les Carb SV=4 at NAKTC High ocder detonation on impuct,
w'ng dom wing |0, onera APN=33A Beacon
L blow=! from Good track
] off |Begg
VWK
h 9° Good 1000 (220 {340 [3500 ||Dela-| 64 uss No Good SVel on Carbonsrd| FPirst launching froa newly installed short length
yoed }ailes Cusk 8¥~4 at NiMTC launcher abosrd USS Cusk,
ot 1 wing §215°7 APN=-33A Beucon
blows! from Good track
X off | NANTG
1 9 26 || Poar 1500 {200 [230 [1500 |!Simwlle pod nawrc][ axr- | Poor | 615B-584 st MnDd| After separation, wissile commenced left turn, amd
Y= ' tan= | ovon u MG at NAMIC would not respond to control commends although
. eous NAMTG Good APN-33 Beacon thay did reach the missile, Dusp command sent when
;1% Foor track nissile left ses test range.
off
P 1000 (210 345 {5500 | Delad 105 | yss . SV-1 on Cuak awd
left wing yod |atle Ko | Good Carboaero Tracsaission of erronsous t rmands
! 207 down at wing | 21907 Gusk SV=4 at JANIC aissile frog hitting urgat?m e frevented
( sn?u-atinn blow~ fyom aFN-334 Beacon
i J off | Raurd Good track
™
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SUKMARY OF LOON FLIGHTS

IDENTIFICATION LAUNCHING MID-COURSE
8 CONFIGURATION PHASE PHASE
>
’ $
™
N N
& &
'S > ~
$ $ &
& )
d v s
~ o N
1=31 | 238 | 86 | 5180 | USS 4=Jato 1. Tohit o g»ﬂpb&cd target
Cank short 100 siles 225 T from NLMIC
length 2, Yo relay control of nissile
laurcher from Cusk to Cartonero
21 239 | 4% | 5260 | MAMSC Lwdato 1, Test NcDonnell fusl seter
short length 2, Test warhesd blowoff
lawncher
38 1240 |82 | 5240 e 4-Jato 1. Test Radioplane Recovery 250 11 Good 1000 1210 1330 4900 |{ Kecovt 3 nled giamd} axr.
short leogth Systes under Project TED ¥°C ery | fronm 10
lavncher AR 525001 syntes Resterh Goot
tip of
e _fl
B
3-13 {241 |1059| 5310 | MAMTC Singls Jsto 1, Test siugle Jato launching 9°11t Satisfactory 1[500 1210 1285 |4500 {|¥ar- | lails} 0G| AKD:
i abort length configuration left wing Lead } 233 10
lawncher 2, Test warhead hlowoff down, blowst f.< ¢ Goo
3, Yest new nosemount conﬁmzﬂtrm nose up off |Begt
Fack |
3-21 242 |109 USS Guak 4dato 1. Test electronic nose mont 9° Satisfactery |[700 200 1340 |6900 |{wex- | 104 m.ué ¥o
b short lenmgth 2 Test warhead blow-off nose up head |ulle:
launcher 3. Test McDonnell fusl neter lsft wing dowy blow=} 214
off {frm
!
% 399 1240 | 1069 | 5100 | W Singls Jatc |1, Test NALC single Jato lauched 9 Foor 900 [218 [3%0 |4800 Ho
e Zero lengthl 2, Test warhead blowoff 50° nose up
i launcher 3. Hit geographicel target 1 sq. right wing
3 =ile centered on Begg Rock down
oW
e
fod - — |
ﬁ 43 244 | 560 | 5100 §NAMGC *Single Jato 1. Teat single Jato lauaching 8 55¢ Good 200 (183 235 4300 ¥o
S short length configuration
% é‘ launcher {2, Test ¥cDonnell fuel meter
; ) |
4=19 245 [ 735 | 4890 | NAMIC Single Jato 1, Test McDonnell fusl meter 9%107 Good 500 [200 235 |7200 AKT
short length 2, Test warhead stabilization 10
launcher drxg Chuta Goa
v
s —_ b
52 246 | 977 | 5050 [USS Cusk 4=Jato 1. Tes* ordnance couponents of 9° Good 1500 [235 |30 [4200 Yo
short lengt fully fused and loaded wurbveq
launcher 2, Rit a geographical turget
—
5-2 247 {975 | 5070 |uSS Guask Single Jato 1. Test singlr. Jato launching 9° i 03 |l :e1a-] o
short, length configur ita. 2 on USS Cusk Goca 1000 |26 |320 {5100} betarl 42 | Nome
2, T trol of the 51907
. enches oY SE o B vhe [y
3. Hit geographical target 100 f‘;" ;ﬁ:,
piles bearing 225°T from NANT( ? 1
5+, | 248 | 982 | 5420 [NANTC Single Jato |1, Test umvers gyro servo 8401 So0d 200 [210 [315 {5800 ||Simulté8 |Nons || AT
short lengtl stabilization and conurol tan- nilgsisent I| 14
A launcher syaten eous j2]2°% fai
wing |from at
blow~|i'ALIC xir
otf
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SUMMARY OF LOON FLIGHTS

NA h
SE -
3 LAUNCHING .
PHase || MBiAsE s | TEMASE” ELECTRONICS GENERAL
4
)
& |
&
&
%issile os~illuted in pitch and yaw, causing
beacon to fail. Beacon failure precluded
hitting targst.
New altitude record. ¥Warhesd blowoff
satisfactory.
0.
925" Good 1000 {210 1330 |4900 1| Recovt 3 mile Nautqd ] asT- | Good SV-4 at NAMIC on)| Recovery system consisted of 1 parabrake, 3
ery | Lron 10 chase plane parachutes, and 2 flotation begs. uystar vorked
systm Nostarh Good None in aissile || as planned except that parachutes failsd
tip of strusturally,
: -
feto launching °11¢ | Satisfactory |]500 [210 |285 [4500 ||war- | 1aie] MuuTd | akye | Good | 615B-584 at NAMTG] tTow speed belleved cuused by improjer fuel meter
left wing head | 220°7 10 AP#=33 Beacon sevting,
blowoff down, blow= from Good Good track
ount configuration nose up off |Begg
f hock
pic nose mount 9° Satisfactory []700 j200 [340 |8900 {|wear=]104 | Ra4IG! No Good SV=4 at NAMIC Azl objectives achieved, Low sensitivity of
Eblow-off ' nose hesd | miles to 76 SV=1 on Cusk receiver prevanted control beyond 76 milss from
fusl ueter laft xing dowy blow«| 216°11 adles | APN~33A Beucon Cusk.
° ! oft |from Good track
NANTG
‘ fagle Jato launche 9° Pogr 900 1218 330 [4800 || kar- | 2600 | KAKTG | No | Good 615B~58, at NA:Td|{ Kadar plot exhibited excessive fluctuations in
/- “blowolf 50° nose up head | yards 4PN=33 Beacon azizuth and prevented accurate deterainaticn of
al target 1 sy, right wing blow 102°7] Good track dunp point,
. R on Begg Kock down off |fiom
o L Begg
A Rock
3 - -
ato launching 87551 Good 200 183 |235 14300 [|Siwalr137 | aawrd) e | Good 6155~584 at NAMIQ] McDonnell fuel meter apparently set too iianm,
P a3 [ 41 APN=33Beacon
fuel neter eous | 1907 Good track
wing J from
- b
1), fuel meter 910 |! Good 500 200 1235 17200 |[War=T 84 xmq AXT- | Good €15B-584 at NAKTG! scDonnmell fusl eter sct too lean. otabiliatior
-stabilizacion head | miles 10 AFN-33 Beucon chute failed to prevent tumbling of warhead,
blows 220°7] fGood Gond track
off | from
NAATQ
Be coaponents of 9¢ % Good 1500 1235 1320 {4200 j] Simull stand No Regative SV*E on UsS Cusk Misrile failed to resoond to control commands,
fand lozaded warhead t tan- by SV-, &. HAMIC Beliered to have been caused by low recelver
jphical target eous cantral AEN=304 Beacon sensitivity, Warhead did not detonate,
3 wing phn# Good track .
L . blow-
. L off
e )
date lauaching 9 Good 1000 1726 350 {5100 i vela~l 45 |Nome || No {Good | 5V-1on Cusk and||{ Autopilot failure caused missile to crush at
B on USS Cusk yod |miles sent Carbonero range of 45 miles,
iirol of the miesiy wing | 219°1] SV-4 8t HALTG
P -] YN-32k Beacon
doa) target 100 biow- {rom A
g 225°T from NANTG off | NAKTG Good track
Bl 2yTo servo 8401 Good 800 RI10O 1315 5800 |[Simulf68 |Mone || AKT= | Good 6158-584 at BAMTY| 4fter early erratic flight, the cissile stabllized
P and control tan~ |nilgs)sent |14 AFN=33 pescon and flew sstisfscte.ily. Klssile exhibited high
s eaus 2329 Luiles Good track mapsuverability v t would not hold straight
wing | from at L.p course without co.mands.
blow=} HAL1C| nirate
11344
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O > «
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T
59 | 249} 1036 51801 Uss 4-dato 1. Hit geographlc target 1 s;.
. + Carbonero nile centered on Begg Nock
short length 2, To ssaist in evalw.tion of
1mncher specisl redar and C/H squip=
nent aboard 1SS Spinax,
5«31 | 250 | 1068} 505C| RawrC Single Jato 1. Test kicDonnell fuel xater &501
. abort 2. Test warhead b owoff % Ooad :::: :gr. N‘
length e
' 1auncher Good| e
. 621 | 252 | 6 [Se0 pasc short| Stngle Jate L. Test Moloon . fuel weter ® Good A oo
length 2. Test wa-h x Ulewoff 500 | 220 | 225 les Good
axncher
) 628 | 252 | 622 {5130 |13 CUX Single Jato 1. Test Trconce I guidance 9 Goot 1000 | 230 | 210 None |lye 100
short systen pent on
Jength 2. Teat single Jato iauncidng Co
Launcher configuration et
7-18 253 | 1173 {513C |8 1. Ealay control from 97 ESLURITTY Ne
CAREONERO 4 Jato Carbenero to Cusk Satisfactory 800 | 240 | 360 sta-
short 2+ Teat warhead blowoff [tione
Yength 3. Bit a geograpidcal target 3c° None
lsuncher 100 wiles besring 221°7 noss up ro-
. fros NAMIC il
=1
! 7-C 254 11071 | 3050 |MAMIC shord|  Single Jato 1, Twst Trounce I ¢-idance Satisfactory 800 | 230 345 {4300 || S: 130 a4 |10 Go
Jangth systsa 9° 20° left wing miles by Good
. launcher wig down blow: Con-
: off itrom |trol
816 { 255| 7725090 |USS CUSK Single Jato 1. Test Trounce I guidance Do~ | 12 | Nooe|iNo |MNc
shert systea L Good 700 | 217 | 217 | 2600 || layedniles | sent Py
length 2. Train Cusk persomnel Wing | from
layncher blow Cusk
off
A2z | 256 596 | 5450 |MAMIC short]  Single Jato 1. Test J=30 Turbojet 9° Fallurs stoul] 500| Nome ||axr- |xe
length engine installation wing | yardd senti|yo g
lzuncber blowsq from Good
off | laumy
cher
836 | 257 2285160 |83 1. Test ordoance componerts of dod{ 2 | B8 {lyo |
CARY INERD 4 Jato fully fused and loaded 9° Good 1200 210 | 320 { 570C |lwing miles|Car-
| short warhoad blow- [220°T |b
length 2, Bit & geograph. target 1 8q. off oR
launcher nile centered oo Begg Rock Begg
+Irain Carbonare parsoupel -
AKT- | G
831 | 258| 5035075 | RAMIC Single Jato 1. Yeut "rounce I guidance ¢ Poar 1000 | 225} 3555300 {{SSml{ 93 {NAMIC||10
short systen 45 noss up wing |miles Good
length blow~ |220°7
launcher l from
HAMYG ]
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SUMMARY OF LOOR FLIGHTS
2 LAUNCHING T MID-COURSE || TEFMINAL .
K- PHASE PHASE PHASE ELECTRONICS GENERAL
o
&
*
&
V=1 et NARTC A1l objectives achleved.
SV-1 on Cusk and
Spinax
APN=33A Beacon
Good track
5050‘ Good Nonei| AKI=| None 6158-584 at MALIL] Crssb caussd by parsonnsl error. Cotter pins
sent!| 10 attempty APd-33 beacon left out of contrel rod hinge pins, Hinge pin
Good| ed vood truck on elevator shaken oat by vibtration.
AKT~ 6158584 at Poor perf cauzed by McDommell fuel metex
o Good A [Goed RAMIC whick apparently changed basic setting.
50 | 210 loe F"’" Good APN-33 béacon
Good track
[3 Good 1000 | 230 fom |{¥o |Good  |S¥-1 on Cusk Autopilot failure precluded 11stment of
pert Only 1 |SV-4 at NAMIC objsctive ¥o, 1.
Comnand |APM-33A beacun
st
Good track
b ad Mo |Megavivo|SV=1 on Cusk and || issile failed tc respond to any control comsands
Satisfactory |{ 800 | 240 ota- Carbonere froo any station,
tions SV=4 o4 NAMIC
30° fcoe LPR-33A bescon
noss up ire=-
colwd Good track
[AKT= | TSV Wt [¥irst succen s1ls 2
Satisfactory || 800 § 290 | 34, [4300 )8 130 Stand4(10  {Good §V-1 on Cuk Trounce I control system. Twenty ssven cosmends
Cad 20° left wing jiles by Good APN-33A beacon successfully transmitted.
wing down blowR23°7 Con-
off {froa {trol Goed track
De- | 12 |Nove||No |Nome  |SVe4 at NAMXC Propulsion systen fallure prevented attelmmcnt of
® Good 700 | 217 | 217 | 2600 || layedmiles | sent sont SV-1 on Cusk objective ¥o. 1
Wing | from AP¥-3)A beacon
blowd Cusk
oft Good track
E Failure Saul{ 500| None ||k~ |Nope SVe/, at XANIC Missilo assumed 75° attitude st separation. It
wing | yardd sent {16 |sent recovered but low speed ceused it to crash,
blowq frem Good APN-32A beacon
off | launy
Lw
Piml{ 2} WS |ixo Good 8V-1 on Carbonerd | Carbonero wnsble to track beacon due to excessive
%° Good 200 | 210 | 320 | 5700 |fwing [miles|Car- SV-4 at RAMIC frequency spread. ds sent st suggestion of
blow~ [220°7 [bomro) MG,
oft |from APK-33A beacon || Warheed detopated at impact
-4
Good track
AKT- | Good SV-4 at RAMIC Ixcellent flight in &1l respects
o Poor 1000 | 225| 355 5300 |jssm]|  93|marec| |20
459 noss up wing {niles Good APN-33A beacon
blowe {22007
off [from Good trark
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] TABLE i1
: L, SUMMAKY OF COMPONENT PERFORMANCE
‘.
A . Hisc.
E 195 | FIRING | MisSiLE | mocker | wa -2 AsTo- PRO- EuIr.
T OATE | wumser | mumer | uauwen | vaucn | seacon® | owerer | wec® | oot | owe | rusion FAILURE RENARKS
o 12900 | 202 903 oK - ox ox oK oK ox oK USS cusK
: 16 9ax | 203 221 - oK oK ox oK ox oK oK
: 16 JA | 208 1199 oK - ex oK - oK Z oK NISSILE USS NORTON
: FAILED T0 SOUND
= TURN LATE
| 1A FLIGHT
X 7res | 20 1168 - oK oK o oK oK - ox WO DUNP
: ATTENPYED
SRR 8 Fes | 206 9% oK - oK - o ox oK o USS CUSK
3 { 8 FEB | 207 27 X = - - - - p - USS CUSK
3 { 28 FEB | 208 21 oK - - o - o - ox DELAY TINER
i FAILLRE
i 22 MR | 209 1200 oK - o - o I3 o o Uss CUSK
v ! WING BLOWOFF
B uAR | 210 2 - - - - . - X - ACTUATED
PREMATURELY *
3 12 APR | 211 1008 oK - oK - o oK - oK USS CUSK
- 12 APR | 212 ™ oK - oK - ox oK oK oK USS Cusk
3 THAY | 213 1187 = oK oK - o oK oK oK :
3R | 2 890 oK - oK - oK oK oK oK USs CUSK
3wy | 215 639 oK -z oK - 13 oK oK oK USS CUSK
. - — . uss
i 17y | at6 992 ox oK oK oK oK Ok CARBONERD
¢’ 8 Jun | 217 238 oK - oK s ox oK oK oK
- - - B _ - _ SEPARATION
. 1290 | 218 1080 oK SEPAR
= ~ Uss
i 22400 | 219 1078 oK - X oK oK ox LSS ONERD
R 22 08 | 220 630 - oK oK - oK oK oK oK
¥ SPECIAL
- wan | 221 242 oK - o ox oK - oK oK AUTGP) LOT
+ CONFIGURATION
3
; 9 14G 222 1068 - 0K 11 - oK X oK oK
' 15 SEP | 223 250 0K - on - oK oK oK ox uss CUSK
. | 18 SEP | 2ou 636 - ox - - - - - - ENG'* L CUT—
4 ! OFF PN
3 . - uss
: 12007 | 226 ous ox oK oK oK oK ok CARBONERO
i 18 0CT | 227 1031 or - X oK oK oK oK X
" - _ _ - _ DUMY
] Lwov | 228 963 oK oK oLy
5 [ - - uss
3 { 10ec | 220 887 ox ox oK oK oK o uss NERO
3 206¢ | 230 1018 oK - - - - - ox -
g
4 ~ - ~ ~ _ ~ Uss
2 DEC 231 995 oK X R oneRo
706C | 232 1066 X - - - - - - -
15 0EC | 233 1025 oK - or oK oK oK oK oK
_ - Uss
15 06C | 23 950 oK oK oK K oK oK S ONERD
X FAILURE NOTES:
- KO TRIAL ~
1. INGLUDES BEACON, DYNAMOTOR, AND ANTENWAS.
. 0K SHCCESSFUL 2. (KCLUDES TELZMETRIC TRANSMITTER, BATTERY PACK, EMD INSTRUMENTS,
AXD ANTENNA,
3. INCLUDES RECEIVER, CONTROL RELAY BOX, COMPUTER AND ANTENNA.
X, IKCLUDES AUTOPILOT, SERVOMOTORS, CONTROL SURFACES AND LINKAGES,
AND AIR SYSTEM.
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TABLE |}
SUMMARY OF COMPOMENT PERFORMANCES
‘ Misc,
0 FIRING | MISSILE ROCKET i me-? aro-* RO EQuIP.
[T)13 ek | momser wwnen | ek | seacont | merer | wee® | sor | owe | eusion FAILURE RENARKS
31 NAR 1712 1002 - oK oK X ox - - oK SUMMERS
AUTOPILOT
20 MW 173 1051 - XK 13 oK oK X - 0X
21 AMR 178 618 oK - 19 - 419 oK 113 X TWO=JATO
LAUKCHING
28 AR 178 $99 oK - X - oK oK oK oK THO-SATO
LAUNCHING
10 MAY 176 1078 - oK oKX oK oK ox 0K oK
L 19 MAY 117 1048 [ - ox - ox oK oK [ USS CARBONERO
2 Jun 178 138 oK . - oK - o\ 0K oK oK USS CARBONERO
% Juy 179 590 oK - oK - [ 13 oK (i} USS CARBONERO
20 Jun 180 243 - X - - - - - -
| 9 JUN 181 597 13 - - - - oK - oK PROBABLE
. BATTERY USS CARTUNERO
FAILURE
18 JuL L] 1081 - oK [0 4 [14 oK - - oK SUMMERS
AUTOPILOT
RN 182 72 - ox 0K oK oK oK oK X
5.NIG w8 P17} oK - - - - - - - USS NORTON
SOUND = ¥O
DATA AVAILABLE
MG 186 s34 - oKX ox oK ox X - oKX
L26:AUG. 197 1087 oK - oK - oK oK oK oK USS CUSK
e 2V 108 L 233 ox - 0K - oK 0K X oK USS CARBONERC
. 26°8¢P 18¢ 836 - oK - oK - - - X
8-3¢6r 190 778 ox - oK - oK ox [13 [T} USS CARBONERO
39-3ep 192 778 13 - oK - 13 X - 0K gm&;gns#
RIGHT WING uss cusx
SPAR
3¢0CT 192 25 - oK oK oK ox oK ox 13
12:0CT 195 F2t] [ - [ - K oK X oK USS NORTON
SOUND
31-0cT 1. 592 oK - oK oK [13 14 - - USS CUSK
&0V 195 6 - oK X [ ox 0K [13 ox
7 Mov 196 %0 X - - - - - - - USS CUSK
7 wov 197 s35 oK - [ oK [ oK oK ox USS CARBONERO
8 noy 198 [t - ox - - - ox - oK DELAY TIMER
FALLURE
5 DEC 199 938 - ox - - - - - - STRUCTURAI
FAILURE
9 DEC 200 230 oK - oK - oKX oK oK [
23 DEC 01 1078 ox - oK - [ 0K [ 0K FALLURE OF
ONE JATO
*
v X FAILURE KOTES:
~ %0 TRIAL
1, INCLUDES BEACON, DYNAMOTOR, AND ANTENNAS.
0K SUCCESSFUL 2. INCLUDES TELEMETRIC TRANSMITTER, BATTERY PACK, END INSTRUNENTS,
. AND ANTSNNA.
3. INCLUDES RECEIVER, CONTROL RELAY BOX, COMPUTER AND ANTENNA.
8. INCLUDES AUTOPILOT, SERVOMOTORS, CONTROL SURFACES AND LINKAGES,
f AND AIR SYSTEM.
g
«

P S

[Prov—

ST

PN




TABLE 11

SU {MARY OF COMPONENT PERFORMANCE

] HIse,
1981 | FIRING | MISSILE | ROCKET M TeLe-? wro-? RO~ EQIP,
. oATE | Nuwser | wowser | uaunch | taumcn | seacox | wmever | mec® | piov | ouwe | pueston | FaLume | roearks
¥ JAN 235 638 0K - oK -~ oK ox 0K oK USs CusSK
15 JAN 236 793 oK - X oK oK - ox oK gggg;?gm
30 gan | 27 1048 3 - ox - oK oK oK ox CRasonero
31 M 238 826 oK - ox - oK X oK oK USS CUusK
1FEB | 239 492 0K - oK ox oK oK oK oK
RADIOPLANE
8 MAR 240 882 0K - - oX oK 0K 0K oK RECOVERY
SYSTEM
13MaR | 211 1059 ox - oK oK ox oK oK oK
20 MAR | 2u2 1093 % - oK - X oK oK ox UsS CuSK
29 MAR | 23 1069 oK - ) - oK oK oK oK
5 APK | 23k 560 oK - oK - oK ox oK oK
19 APR | 245 735 0x - oK oK 0K oK oK oK
2 MAY 26 on oK - oK - X 0 oK or USs CUSK
2 MAY 27 978 0K - o - oK X - 0K USS CUSK
15 HAY 248 982 oK - ox X oK - - oK SUMMERS

- AUTOPILOT

29 MAY 249 1036 oK - 3 z oK oK oK oK Uss
CARBONERD
31 MAY 250 1068 oK - - - - - - -

. 21 JUN 251 746 oK - oK 0K oK 0., LT - 'éﬁ‘é?"ﬂ%%ta
28 JUK 252 622 oK - oK - - X - _ gsgugggxl
18 7 oK - oK - X 0 - oK yss

Jut | 253 1173 K CARBONERO
20 gut | 25 1071 ox - oK oK - oK [ oK TROUNCE #
16 WG | 255 772 oK - oK - - oK - X $ggugg§‘,
22 06 | 26 [ X - - oK - - - - J-30
TURBOJET
0 7 - oK ~ oK [ oK 0K uss
30 A6 | 25 2a oK X Y sonero
31 AUG | 258 503 oK - oK oK -~ oK oK oK TROUNCE 1
X FAILURE NOTES:
- NO TRIAL
1. INCLUDES BEACOK, DYNAMOTOR, AND ANTERNAS.
UK successFut 2. INCLUDES TELEMETR'C TRANSMITTER, BATTEY PALK, END INSTRUMENTS,
AND ANTENNA. s
3. INCLUDES RECEIVER, CONTROL RELAY BOX, COMPUIER, AND ANTENNA, .°
B, INCLUOES AUTOPILOT, SERVOMOTORS CONTROL SURFACES AND LInKAGES,

S
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AND AIR SYSTEM.
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TABLE 111

L

RPN

SUMMARY OF RELIABILITY
e cor
PER CENT RELIABILITY REPORTED :
ATTENPYTS | SUCCESSFUL | RELIABILITY % REFERENCE 11 ’
JATO LAUNCHINGS 68 63 92.6 ox
XM1-1 LAUNCHINGS 18 37 94.5 9 l
BEACON 1 68 62 91.2 NOT REPORTED g
TELEMETER 2 30 28 93.3 97 2
RECEIVER 2 63 60 95.3 NOT REPORTED g
| AUTOPILOT 4 67 60 89.5 91.0 g
DUMP SYSTEM 55 51 92.7 90.5 ;
PROPULSION SYSTEM 69 64 92.7 92.0 §

NOTES:

1. INCLUOES BEACOM, DYNAMOTOR, AND ANTENNAS.

2. INCLUDES TELEMETRIC TRANSMITTER, BATTERY PACK, END INSTRUMENTS,
AND ANTENNA,

3. INCLUDES RECEIVER, CONTROL RELAY BOX, COMPUTER AND ANTENNA.

4. INCLUDES AUTOPILOT, SERVOMOTORS, CONTROL SURFACES AND LINKAGES,
AND AIR SYSTEM.
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Fig. 3. XM1 Catapalt With LOON in Launching Position.

Fig. 4. Rolling Ramp Showing LOON and Four-JATO Launching Sled
. Inmediately After Ignition.
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AN/AKT-10 Telemeter Installation.
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