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ABSTRACT

-An -4ongoing effort hs- -been maintained fr~om- February

19-1. through January 1972 providing-engineering design, fabri-

cation, test -and- field sUppoift services concerned with various

bondngrocket- payloads. At concise summary of -the details

relativeý to each paylo~ad- is given i n thIne fo0rm of a one page
synop 'sis Other sections of this report present inform~ation

-describing newly- im~pleme -ted mzonitor circuit designs -and a

.s~m-fidmethod of determining the magnitude of weights for

despi mehnims.- A r.zw design of -a Marmon join campan

ýreslts of be6nd -tests 4-re discutssed.
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SUMMARY ý

Six new payload assignments were received during the-

year. ~Seven payloads were carried forward from 'the previous

year. -All the nevi payloads-were the 'tomahawk class. Of the

carry-overs, five were in the NIRO class, two in the Tomahawk

class.

A: ~de -from the regular support" cabling and control

_-consoles, new designs were implemented in: a despin mechan-

ismi a squib, current-nmonitor; a multifuncticn monitor circuit

fob' doJor-s,* no-s-e cones- and other mechanical-motion-, a conitrol

-~console cirduit -for use with the _MID.AS- 2000 gyro; and an im-w

-proved _M~on- -l p-ji design to, replace -screw _jo-ints At
-poifits ofpyod atidni

- ~ gieein fel pupport was provided atthe:

-hrcill Research Range in MI~rch and December; Eglin Air
Prving Grud inMy alo s-Iland in -Augu t-Sep tember;

and Wite -Sands ~isl ag nSpebr.O e payloads

Udh hed, -suppbrt functions were-successfully executed com-

pletel onsee palas n ee partially successful on

two others6.
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F1.0 INTRODUCTION

Engineering design and technical support effort has
• been expended during the last year to accomplish designt fab-

rication, test and launca tasks associated with thirteen

sounding rocket payloads. Synopses of these payloads are

presented in this report.

New designs have been created, tested and used on

several payloads. A squib firing current monitor is described

which emits a uniform pulse if the design threshold is ex-

ceeded by a rapidly rising current pulse. An improved cir-

cuit technique using constant current diodes has been applied
in the design of a multifunction monitor." The circuit pro-

vides a discrete analog signal for any combination of up to

four events such as door ejections. These desigas are

described.

A new despin unit was designed and built and flew

successfuly on A08.102-2. A simplified method of determining

the magnitude of the despin weights was developed and is pre-

sented in this report.

Work was accomplished on the design and test of a

new Harmon clamp joint to replace ear_.er versions. The re-

sults are discussed.

A
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2.0 PAYLOAD SYNOPSES

The followiug pages contain a brief synopsis off

each payload on which work was initiated or continued duringIthe past year.

2



SOUNDING ROCKET PAYLOAD SYNOPSIS

Payload A07.913-5 5
Contract Monitor: William P. Lynch, CRL/i.CR

l!erimenter : Lawrence H. Weeks, !.•L/LKB;
A. C. Faire, CRL/!a1B

Rocket ve : 7.75-Inch NIRO

Ex-im. lbjectivo : Measurement of radiation profiles at

,0C t 4. itn4 A. Measure~zent of upper atmospheric den-
., &fallikg sphere techrnique.

Primarý, "strumentation Four 2500 A photometers. Four

1450 A photometers. 01._ 7-inch sphere with triaxial accel-
i rometer and integral telemetry system (AFCRL supplied). AR

"Suport Instrumentation Datametrics Type 9491Al commutator;
7 2aymond "ngineering timers; RAM-5B magnetometer;
Humphrey accelerometer; Monitor circuits for door ejec-
tions; Dual 6 Volt battery pack; 12 Volt battery pack;
control relays; launch control console (used also T-ith
A07.913-3); test and range cables; solar aspect sensor
(AFCRL); telemetry package (AFCRL).

Support Functions Provided Four squib actuated door
ejections.

Date Started October 1968

Date La iched May 15, 1971

Launch Site Eglin APG, Florida

Remarks Payload perforrmed successfully. i

3



SOUNDING ROCKET PAYLOAD SYNOPSIS

Payload : A07.913-6A

Contract Monitor : William P. Lynch, CRL/LCR

Experimenter : Lawrence H. Weeks, CRL/LKB;
A. C. Faire, CRL/LKB

Rocket Type : 7.75-Inch NIRO I
Sxperimental Objective : Measurement of radiation profiles at

2500 A and 1450 A. Measurement of upper atmospheric den- I
sity using falling sphere technique. °

Prima. .Instruwmntation : Four 2500 A photometers. Two 1450 A I
Inphotometers One 7-inch sphere with triaxial accelerometer

and integral telemetry system (ArCRL supplied).

Suprt Instrumentation : Two Raymond Engineering timers;
RAN--ts magnetometer; Humphrey accelerometer.- Honitor cir-
cuits for docr ejections; Dual 6 Volt battery pack; 12 Volt
battery pack; control relays; launch control console (used
also with A07.913-3); test and range cables; solar aspect
sensor (AFCRL); telemetry package (AFCRL).

Support Functions Provided : Four squib actuated door
ejections.

Date -.- .d : October 1968

Date Launched - October 6, 1971

Launch Site : Wa!lcps Island, Virginia

Remarks : Payload performed successfully.

4



SOUNDING ROCKET PAYLOAD SYNOPSIS

[ Payload : A07.017-1; A07.914-1

Contract Monitor William P. Lynch, CRL/LCR

SEerimenter : Herbert Cohen, CRL/LKB

Rocket .Tye 7.75-Inch IKIRD

Experimental Objective : Measurement of upper atmospheric
density using the Bremsstrahlung technique; measurement
of ultraviolet background radiation.

Primary Instrumentation : Two electron guns; X-ray detectors;
reterding potential analyzer; photometer. I

-pport Instrumentation : Datametrics Type 949A commutator;
three RaymordKginieering timers; RAM-SB magnetamater;
Giannini -10 to ÷40 G :ccelerometer; 0 - 15 psia pressure
transducer; Monitor circuits for door ejections, payload
separation, squib power, power supply voltages; Dual 6V
battery pack; 1? Volt battery pack; control relays; con-
trol console; test and launch cables; telemetry package
(AFCRL).

Support Functions Provided: Squib actuated door ejections
t2); squib actuated payload/motor separation; timed switch

closures for experinent electron gun breakoff; and high
voltage power.

Date Started June 1970

Date Launched : A07.017-1 September 20, 1971
A07.914-1 September 27, 1971

Launch Site : Wlite Sands Missile Range, New Mexico

Remarks : Payload A07.017-1 lost experiment power at lift-off.
Other functions performed as designed. Payload AO7.914-1
performed as designed except for loss of experimenter's
high voltage after about 25 seconds of data was recorded.

=MN&
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SOUNDING ROCKET PAYLOAD SYNOPSIS

Payload :A08.019-l

Contract Monitor :William P. Lynch, CRL/LCR

LXp2erimenter :Roger Vancour, CRL/PHG

Rocket Type :Nike- Tomahawk

Experimental Obiective :Measuarement of magnetic fields and
high energy particles.

Primary Instrumentation :Two magnetometers; two particle
detector~s; photom~utiplier (AFCRL supplied).A

Support Instrumentation Datametrics Type 949A3. commutator;
two Raymond Engzineering timers; RAM-SB magnetometer;
Giannini accelerometer -10 to +40 G; Monitor circuits for
door ejection, timer run, power supply and squib voltages;,
Dual 6V battery pack; 12V battery pack; control relays;
control console,, test and range cables; telemetry package
(AFCRL).

Support FunfcZions Provided Squib actuated door ejection;
timed switch closure-for experiment high voltage.

Date Started :August 1970

Date Launched March 19, 1971

Launch Six.ý Churchill Research Range

Remarks Payload performed successfu.lly.

6



SSOUNDING ROCKET PAYLOAD SYNOPSIS

Payload : A07.01.S-4

Contract Monitor : William P. Lynch, CRL/LCR

Experimenter A. C. Faire, CRL/LKB

Rocket Type . 7.75-Inch NIRO with 10-Inch Nose Cone

Experimental Objective : Measurement of upper atmos,)heric

PrimaI-Irnstrumentation : One 10-inch sphere with triaxia!
accelerometer and integral telemetry system (AFCRL
supplied).

:;upport instrumentation : Datametrics Type 657 -dmer; RAX&-5B
magnetometer; Giannini -10 to +40 G accelerometer; Monitor
circuits for nose tip eject, sphere eject, timer run, power
supply voltages; 8 Volt NiCad battery; 12 Volt NiCad bat-
tery; contrc.i rela-s; control console; power supply console;
"test an. range cabl-es; telemetry package (AFCRL).

Support Functions Provided : Squib actuated nose tip ejection;
squib actuate! sphere ejection.

Date Started October l•70

-Date Launched May 15, 2.971

Launch Site : Eglin APG, Florida

Remarks : Nose cone did not eject. Sphere released inside
nose cone. Rlo experimental data obtained.

7



SOUNDING ROCKET PfiYLOAD SYNOPSIS

Payload . A08.019-2

Contract Monitor : William P. Lynch, CRL/LCR

_5 Experimenter : Roger Vancour, CRL/PHG

Rocket Type : 7.75-Inch NIRO

Experimental Objective Measuremert of high energy particles.

Primary Instr'umentatiorn : Two particle detectors; photomulti-
plier ,AFCRL supplied)

Support Instrumentation Datametrics Type 949A1 commutator; -

Stwo Raymond Engineering timers; RAM-SB magnetometer;
Conrac -10 to +50 G accelerometer; Monitor circuits for

- door ejection, squib voltage; accelerometer supply voltage;
Silver cell battery paak providing 6V-and 12V; control
relays; control console*- test and range calbes*; telemetry
package (AFCRL).

Support Functions Provided- : :Squib actuated door ejection;
timed switch closure for experiment high voltage.

Date Started : November 1970

Date Launched March 1q% 1971

Launch Site Churchill Research ange

Remarxs : faylcad perfoxred sucdussfully.

* Supplied by Wentworth Inatitrtte.

82-



SOUNDING ROCKET PAYLOAD SYNOPSIS

Payload : A08.102-1

Contract Monitor : William P. Lynch, ChL/LCR

Experimenter t Lawrence H. Weeks, CRLiLKB;

- A. C. Faire, CRL/LKB

RocketTy : Nike-Tomahawk
- 0 0jExperimental Objective : To obtain profiles at 1450 A; 2600 A;

2750 A; at Lyman-c; and to detect X-ray activity. Measure-
ment of upper atmospheric density using a falling sphere
technique.

Pritary__Iniitrumentation :Pairs of photometers at: 1450 A;

2600 A; 2750 A; Lyman-a. A pair of CO2 Geiger tubes. An

X-.:Ay Geiger counter and an X-ray-ion chamber. A solaraspect sensor. IR detector. A ten-inch sphere with tri-
axial accelerometer and self-contained telemetry link.

Support Instrumentation : Datametrics Type 949B commutator;
-I three Datametrics Type 657-3 timers; RAM-5B magnetometer;

Conrac :accelerometer -10 to +50 G; Monitor circuits for
door ejections, nose cone ejection, sphere ejection, squib
power, squib current, power supply voltages; four 12V NiCad
batteries; control relays; control console; test and launch
Cables; telemetry pacicage (AFCRL).

Supprt Functions Provided: Squib actuated door ejections
3); squib-actuated nose ejection; squib actuated sphere

ejection; timed switch closure for actuation of circuit in
sphere.

Date Started : February 1971

Launch Date : Firm launch date unspecified.

Launc: Site - U.spe~ifie

Remarks Payload is-ready for scheduling irtegravion tests.
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SOUNDING ROCKET PAYLOAD SYNOPSIS

Payload : A08.103-2

Contract Monitor . William P. Lynch, CRL/LCR
Expe-imenter : Lawrence H. Weeks, CRL/IIB;

R. E. Good, CRL/LKB

Rocket Type : Nike-Tomahawk
0

Experimental Objective : Measurement of profiles at: 1450 A;

2600A; Lyman-a. Al Geiger tubes and Be Geiger tube. IR
profile of (02, Ig)Sof

-PimaryInstrumentation: Photometer pairs at 1450 As 2600 A,
' yman-w. TarrAl geiger tubes. Be Geiger tube. Digital
rotation aspect sensor. Solar aspect sensor. IR detector.

Support Instrumentation : Datametrics Type 949AI commutator;
t'.:o Datametrics Type 657-3 timers; RAM-5B-SP magnetometer;
Conrac accelerometer -10 to +50 G; Monitor circuits for
door ejections, squib power, timer run, battery voltages;
two 8.4V NiCad batteries; two 12V NiCad batter±es; control
relays; control console; test and range cables; telemetry
package (AFCRL).

Support Functions Provided : Squib actuated door ejections
(3); timed switch closure activation of experiment high
voltage supplies (2); timed switch closure providing ex-
periment calibration pulse.

Date Started : february 1971

Date Launched : October 7, 1971

Launch Site : Wallops Islanu, Virginia

Remarks: Payload performed succe'sfully.

_ 
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SOUNDING ROCKET PAYLOAD SYNOPSIS

rayoa A03.102-2

Contract Monitor :William P. Lynch,, CRL/LCR

Experimenter :A. C. Faire, CRUL/LX

Rocket Type :Nike-TomahawkA

Experimental Objective : Measurement of upper atmospher-ic
density--using the tailing sphere tecnnique- Flight in

conjunction with satellite fly-by.

primar Itrmnation :A ten-inc'h diameter sphare with a:
' Tloating Bill� accelerometer and integral telemetry link.

Supnrtnstrumentation :Two Datametrics Type 657-3 timers;
FAH-bamagetometer; Conrac accelerometer -10 to +50 G;
Monitor circuits for nose ejection (1st and 2nd motion),I
sphere ejection (1st and 2nd motion), despin motion, squib
power,, squ~ib current, timer run, battery voltage; three
12 Volt NiCad batteries; control relays; control console;
test and range cables; telemetry package (AFCRL).

c'Upport Functions Provided :Squib actuated despin, nose
e~ection, sphere ejectin.

Date Started :April 1971

Dat0_ Launched :December 1.0, 1971

&F Launch Site :Churchill Research Range

Remarks : Despin operated correctly. N'>se cone did not eject.
-- Sple-re released inside nose cone. No experimental datta

obtained.



SOUNDING ROCKET PAYLOAD SYNOPSIS

Payload : A08.112-1

Contract 15onitor : William P. Lynch, CRL/LCR

Experimenter : Roger Vancour. CRL/PHG;
Dr. I. Michael, CRL/PHG

Rocket Type : like-Tomahawk

Experimental Objective : Measurement of magnetic field anom-
alies; high energy particle flux; UV profile. Measurement
o- electric field.

pria •-Instrumentation : Two magnetometers, two particle
detectors; Votomutiplier; ESA; dual boom electric field
probe.

Support-L-strumentation : Two Datametrics Type 949A1 commuta-
tors; i RAM-5B magnetometer; Humphrey accelerometer -10 to
+50 G; three Raymond Engineering timers; Monitor circuits
for door ejectionss squib power, squib current, battery
voltages;- two 12V battery packs (silver cell); two 9V bat-
tery packs (silver cell); one 28V battery pack (silver
cell); control relays; control console; test and range
cables; MIDAS 2000 gyro; telemetry package (AFCRL).

Suppport Functions Provided : Squib actuated door ejections
- t3); imed switch closure for ESA high voltage turn-on and
boom release circuit activation.

Date Started August 1971

Launch Date Scheduled for March/April 1972

-Launch Site : Churchill Research Range

Remarks : The despin unit originally designed by LTIRF has
ve rtplaced by a self-contained unit manufactured by

ThioKol.

12



SOUNDING ROCKET PAYLOAD SYNOPSIS

4Payload . A08.113-1

Contract Monitor : William P. Lynch, CRL/LCk

Experimenter : B. M. Shuman, CRL/PHG

Rocket Type : Nike-Tomahawk[ Experimental Obiective : Mcasurement of vertical magnetic A
sheet phenomena at polar latitudes.

Primary Instrumentation ;A Rubidium magnetometter; a triaxial
t-ux gate magnetometer; MND-200 magnetometer; RAM-SC mag-
netometer; UV plutometer; and an ESA.

Support Instrumentation : Datametrics Type 949 commutator; two
"Datametrics timers type 657-3; Humphrey H-IS accelerometer
-10 to-+50 G; barometric switch; Monitor circuits for doorejection, squib power, squib current, deck and skin temper-
ature, battery voltages; MIDAS 2000 gyro; two 9V batteries
(silver cell); one 12V battery (silver cell); one 28V bat-
tery (silver cell); control relays; control console; test
and range cables; telemetry package (AFCRL).

Support Functions Provided Squib actuated door ejection;
timed switch closure to activate ESA high voltage; despin;
pressure actuated switch closure to mark specific altitude.

Date Started : September 1971

Launch Date March/April 1972

Launch Site : Churchill Research Range

Remarks - Despin is self-contained unit manufactured by

Thi~oKol.

13 -a



SOUNDING ROCKET PAYLOAD SYNOPSIS

Pyload : A08.215-2

Contract Monitor William P. Lynch, CRL/LCR

Experimenter : A. C. faire, ClL/I.KB

Rocket Type : Nike-Tomahawk

Experimental Objective Measurement of upper atmospheric
density using the falling sphere technique.

Primary Instrumentation : A ten-inch diameter sphere with a
"balanci-beam' triaxial accelerometer and integral telem-
etry link.

Spr Instrumentation : Two Datametrics Type 657-3 timers;
FAM-H3 mignetometer; Giannini accelerometer -10 to +40 G;
Monitor circuits for nose t,-jection (ist and 2nd motion),
sphere ejection (1st and 2nd motion), despin motion, squib
power, squib current, timer run, battery voltage; three
12 Volt NiCad batteries; control relays; control console;
test and range cables; telemetry package (AFCRL).

Support Functions Provided : Squib ar.tuated nose ejection,
sphere election.

Date Started October 1971

Launch Date. Unspecified

Launch Site : Unspecified

Remarks ; Despin unit designed by LTIRF replaced by self-
"contained ThioKol despin.

14
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3.0 MULTIFUNCTION MONITCR CIRCUIT

I !A monitor circuit was designed that producea dis-

crete, identifiable voltage levels for each cowbination of

events being monitored. For example, if four door ejectiors

are to be monitored, the output f-om this monitor circuit

permits determination of any .ombination of flight events

from all four doors ejected to no ejections.

"The circuit concept employs c;..nstant current diodes

and a R-2R resistance ladder and ia a digital to analog con-

verter. A circuit through each constant current diode is

maintained until the monitored event occurs whic.N interrupts

the circuit, usually by removal of a shorting connector.

This concept has been applied to two, three and

four function monitors. The representative circuit diagrams

and measured test voltages are presented in Figures 1, 2, and
3. Note the relative stability of the output signals under

the influence of a supply voltaga variation of plus and minus

two volts.

' 1$
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FIGURE 1

TWO FUiCTION IGIITOR CIRCUIT
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S020, 1.6K 8> 20 Eo_
82b0 470 470 'J

-- , ,_ __ _-------------

1"53f2IN531 IN531

S.....- ' 0 +12V

O = Short Open 1-Short Closed

Iout fcr:
A B4 C En =1.0V En =12.0 V En 10.0 V

A B C in in in

1 1 1 4.20 4.18 4.13

0 1 1 3.68 3.63 3.60
1 0 1 3.30 3.26 3.22
0 0 1 2.77 2.73 2.69

i 1 0 1.90 1.84 1.79

0 1 0 1.37 1.31 1.26

1 0 0 0.99 0.93 0.87

0 0 0 0.46 0.40 0.33

FIGURE 2

THREE FUNCTION MONITOR CIRCUIT
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I K 22K 2.2K 22K 2.2K 1K Tj

IK 1K 1K

INS312 INS312 1"5312 1N5312

Q- 0V

0 S Short Open I Short Closed

out
S...A • D En 14l.0 V L.n 12.0 V 1i 0.0 V

1 1 1 1 4.86 4.87 4.83
0 1 1 1 4.53 4.56 4.54
1 0 1 1 4. 4.16 4. lt

0 0 1 1 3.81 3.83 3.82
1 1 0 1 3.60 3.61 3.60
0 1 0 1 3.26 3.29 3.27
1 0 0 1 2.88 2.89 2.88
0 0 0 1 2.55 2.57 2.56

1 1 1 0 2.31 2.31 2.29
0 1 1 0 1.97 1.99 1.98
1 0 1 0 1.58 1.59 1.59
0 0 1 0 1.25 1.26 1.26

1 1 0 0 1.05 1,04 1. 0
0 1 0 0 0.71 0.72 0.72

1 0 0 0 0.32 0.32 6.32
0 0 0 0 0 0

FI'NUTIO0IT 3

S~FOUR FUIICTION I4OUITOR CIRCUIT
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4.0 SQUIB CURRENT MONITOR

A monitor circuit was developed to detect the flow
of current through the squib firing-circuit when the squib

fires.

A current sensing toroidal transformer was used as

the basic detection device and is arrange. to have the return

wires to the negative battery terminal pass through its cen-

ter, The transformer used is a Pearson Electronics, Inc.

Model 411 which is specified to give an output of 0.1 volt

per ampere current flow through the wire passed through the

center of the toroid.

The monitor is completed by an amplifier and one-

shot multivibrator which produces a uniformly wide, 5 volt

positive pulse for application to the telemetry subcarrier

oscillator.

This circuit is biased to require a minimum current

of at least 3.5 amperes to flow through :he transformer lead

before an output pulse is produced. The current flow build-

up must occur rapidly since the sensing is of the rate of

change of flux field built up around the sensing lead passing

through the transformer.

A circuit diagram of this monitor is given in

Figure 4.

AN
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5.0 DESPIN DESIGN

F • A new despin device for TEomahawk payloads (9-inch
diameter) was designed, built, tested and flown.

V The despin was flown en payload A08.102-2 and per-

"formed as expected. An assembly drawing of the despin device

_Is shown as rigure S.

In the design phase of developing the despin a sim-

plifi.ed method for determining the magnitude of the despin
weights was conceived. This method is based principally on a

curve which permits direct reading of a constant from which
the total mass of the two weights plus one-third the mass of

both cables can be easily computed.

The despin design equations are present..d for two
X • cases using the standard method of computation. The simpli-I fied method is outlined for the case of non-zero final pay-

load angular velocity.

R 21
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5-. 1 Yo-Yo Desgin Design Equat-ions

0m

NOTATION:

a-~ Mass- of ont weight (slugs)

F0 a ass-of one-cable A(slugs)
=Longth of one cable (feet)

a- z Radius o-f-payload (feet)
I Masa-moment- of inertia, of payload without

desp.n (s1Ug-.ft 2 )
initial angular Velocity of payload
(radians/sec)

Final angular velocity of payload
(radians/sec)

a Initial angular ve-locity of cable and weight
(radians/lsec)

CASE I: _FINAL ANGULAR-VELOCIIlY OF PAYLOAD IS ZERO

ASSUMPTIQN11:

A. Cable releases as it reaches -he radial
position-;

B. No external forces, or moments.

C. Cable wrapped around payload and weight
at same radius, before despin maneuvft,.

Nua
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EQUATION: I
I - 2- za 2 (11

£E- a2 I
CASE II: FINAL ANGULAR VELOCITY OF PAYLOAD IS NOT ZERO

ASSUMPTIONS:

A. -Cable releases as it reaches radial
position. I

B. <12 and £2 >"a 2 or w l<< and 1 2 a 2 .

C. No external forces or moments.

D. Cable-wrapped around payload and weight

at same radius, before despin maneuver.

i ~ ~EQUATIONS: _

'l -B- B'aC (2) -

A=• +[r-2(2m+mc )a.] [I) 2- 2 5at
. 2(m .. moll2(2- mcA1 +A=2+ 2m+1/3M£ IL 21

- (2=+mca) (3)

[ 2 (m+, c)a 2 +i [I+2(2mým 0 ) at 2m+i -

2(=+m"i/ 3 mc7 L 1 4)

[2(x+ii )a2 I1 (3
C = - - 1

S[2([(mc)az+I]{1a+
2(m+l/3a )I2
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-CASE _II (SIM4PLIFIED MEfHOD): FIýNAL ANGULAR VELOCITY OF

PAYLOAD It.NOT- ZERO

3 NOTATION:

m. Total mass of-both weights + 1./3 mass of -

both cables (slugs)

r Final angular velocity divided 7by initial
anglarvelocity ()

PROCEDURE:i

Enter -the -curve of -Figure- -6 with a- r value,

find D ., Usi'ng_ this value of A
ma (j+ ) 2 -

t a

solve for at-=

D(L+a) 2
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6.0 ?RELIMINARY DESIGN OF A 9" H-ARMON JOINT CLAMP

A redesigned, prototype 9" joint clamp (LTI Dwg.
400335A), incorporating a lower profile, was developed for

testing. This clamp was made of 7075-T6 aluminua alloy with

each band-half retained by two pairs of 303 SS clamps which
in turn are joined by a single #10-32 alloy steel socket head
cap screw.

Bending tests of this joint clamp design were con-
ducted at AFCRL utilizing two 9" dia. aluminum test skins of
the same configuration as employed on the current Tomahawk I
payloads. It was planned to test the prototype joint clamps -o

to failure with the objective of achieving a minimum bending
moment of 100i000 in-lb before failure. The first bending
test resulted in early failure of the joint at approximately
a 40,000 in-lb bending moment. New clamp halves of the same
design but with improved fit were made and the test repeated.
The second test also resulted in failure of the joint butdueE -Ato a faulty tensile force gauge,the tensile applied force atA-

failure could not be determined.

The third test was conducted with the remaining un-
damaged parts from the previous tests. This time the clamp
failed with an applied force of 1,000 lbs or the equivalent
of 44,000 in-lb bending moment, well below the test objective.
All clamps appear to have failed in simple tension at points

of stress concentrations.

An improved clamp having increased wall thickness
and a newly designed holding arrangement is shown in Figure 7
(ref. LTI Dwg. 400364A). This clamp has not yet been tested.

-i-
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An ongoing effort has been maintained from February 1971
through January 1972 providing engineering design, fabrication,
test and field support services concerned with various sounding
rocket payloads. 'A concise summary of tbe details relative to

* each payload is given in the form of a one page synopsis.
Other sections of this report present inforracion describing
newly implemented monitor circuit designs and a simplified
method of determining the magnitude of w.eights for despin
mechanisms. A new design of a Marmon joint clamp and results
of bend -estl are discussed.
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