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SUMMARY

Six preliminary XW-5/F-101 fuzing and firing drope were made between Nuvember 4,
1954 and Januery 1S, 1955, to determine the integrity of the fuze and warhead
system as well as the hellistic characteristics of the store., The drops were
made from a special wing pylon on a B-47 using prototype models (Type &) of the
final wespon configuration, The drop units were numbered 96-11 through 96-16 in
keeping with the McDonnell numtering sequencs.

The series disclosed several weasknesses in the components used in the system,
which are being rectified.

In Drop 96~12 the weapen did not function properly. The indications are that the
XMC~-505 pull-out switch did not close completely. It is believed that new seals
and minor design changes of the switch will prevent the recurrence of this mal-
function, 4

L3

In Drops 96~15 and 96-16 one of the two MC~3's prematurely ranged, firing the
veapons. Two possible causes of the prematures are:

l. A signal feedback from the forward tank cavity, which wes open to the back
of tbe radar antennse, ranged the rader, or

2. The rase of the MC-3's leaked pressure at high altitude causing internal
arcing and consequent prematures,

A metal bulkhead is being placed behind the antemnse to isolate them from
any cavity, and the problem of lesking radar cases was studied by Division
5421, Remedlal action for leakage has been initiated in the steckpile,

411 other components functioned properly in the weapon system,

The units all fired successfully at impact with adequate time between firing and
deformation of the warhead installation.

The vibration during drop was less than one g. During flight and take~off the

vibration was somewhat greater, but the data can only be used as & guide since
the weapon was flown fram the wing of a B-47 instead of the F-101 fighter eircraft.

TEST GCBJECTIVES

The objectives of the preliminary XW-5-X1/F-101 firing and fuzing drops, mumbered
96-11 through 96~16 were tot

1. Obtain fuzing and firing requence information from th warhead and fuze
installation. That is, to find if the components, as used in the system,
coperate in a normal manner and produce the desired functiong at the proper
"times and altitudes, This also includes establishing preliminary fuzing
sigmas for MC-3 in this application,

2, Evaluate the crystel nestwork and the preliminary (Type A) nose structure
.to determine suitability for contacti fuzing. This only serves as a general
guide since the final (Type C) weapon structure will be different from the
ones used in the preliminary drop tests.

3. Prove out the radome-antenna-coaxdial cable system as it affects firing.
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4, Determine the amount of vibration during take-off, flight and drop.
Preliminary vibration data during teke-off and fiight will orly be used
as a guide, as the drops from a B-47 were at a much lower release speed
and, of course, not from the intended cerrier.

5. Obtain ambient pressure data on the fuze and X-unit during érop in Units
9%6-15 and 9616,

6, Obtain drag coefficients for release from the B-47 to compare with co-

efficients obtained from computation and wird turnel tests. These will
be usel for evaluation end as an aid in future drops from the F-1Cl.

WEAPON DESCRIPTION

Final Weapon

The XW-5--X1,#-101 bomb is a low~dreg, high speed, monocoque assembly containing
the XW-5-X1 warhead snd a radar-timer-contact fuze. The USAF (McDonnell Aircraft
Corporation) is responsible for design of the store, and Sandia Corporation for
the warhead and fuze, The wegpon is designed to be carried externally on, and
delivered by, the McDonnell F-101A aircraft. The store is 394,0 inches in length,
with a maximum diameter of 44.0 inches, and is stsbilized by three fins spaced 120
degrees apart,

The store alsc containg two tanks whick will carry & total of 849 gallonms of JP-4
fuel. The meximum gross weight with fuel is approximately 9,345 pounds.

Test Weapon

The first series of six firing snd fuzing drope were conducted with a Type 4,
McDonnell store, which had the same ballistic characteristics as the flnal weapon

. but did not contain fuel system, ejector and associated hardware. The drops were

conducted from a special wing prlon on a B-47 by the 4925th Test Group (Atomic)-
The warhead and fuze were assembled and instrumented by Sandia Corporation,

OPERATIONAL SEQUENCE OF THE FUZING SYSTEM

The following descrintiun of the fuzing system gives the sequence of operations as
well as deseribing the circuit used in the drop series. The XW-5/F-101 Fuge
Schematic (as used in the tests) is shown in Figure 1,

The T-145E inTlight control, which is located in the cockpit, has the following
functions:

l. Stpplies heater power to fuze components.
2. Supplies AC and DC fuze power.

3. Controls operation of ARM-SAFE switch,

4y Supplies IFI powsr snd control.

5. Controls option~selection.

6. Supplies radar power.

The high-angle and pickle switches are part of the system but nct physically
locatsd on the T-145 box.

Prior to takes-off, hsater power is supplied te the spece heaters of the M-73
firing timer, the MC.291 battery boxes and the MC-3 radars, and to the MC-384
ARM-SAFE switch monitor circuit., AC power iz used to monitor the optlon selection
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circuits which sslect one of five options: radsr-fired with long safe-geparation
‘ time, radar-fired with short safe-separation time, contact-fired with loug safe-
* separation time, contact-fired with ghort safe-separation time, and timer-fired
with short safe-separation time. Hereafter these will be referred to as RL, RS,
N CL, CS and TS respectively.

3

After take~off, fin power 1s turned on and the fin is opegaled.io-:
oosition,. . [The preliminery drop units had fixed fins,lud

. o Fne SI—Z?B”E’G@W”
Peonnettion With a relay, forms & Voltige sesring

g 4
S earing device which will operate o
the position choren by the option-selection switch on the T~i45E. Thbus, the
stepping switch sets in one of the fuzing and electrical arming sequence options
previously described. The delivery method determines the option selected, -

The A/S ewitch is operated to arm the MC-384 safety switch just prior to release.

Two other operations may or may not be parformed depending upon the maneuver to
be used in delivery. The first is the low-angle LABS or pickle opsration which
B ailows the pilot to’stast the MC=73 firing timer rumning down as he passes some
r identification point (IP).. If the Pickle Button is released, the firing timer-
: will automatically reset putting the fuze in condition for enother run. The
second 1s the LABS alternate or hig™wangle operation. If, for any reason, the
. pilot misses his IP on the low-angle approach and must use the target itself as
en IP, he changes opticue for this new maneuver, - By operating the high-angle
switch, the fuzing system will automatically change from TS or RS te RL and from

.,

>
<o
L
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## 8gee pickle operation aiove e
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In this preliminary series, all units were dropped in the RL option from o oty ht
and lavel release. The pickle and high-angle operations were not performed.

operation -f all components was monitored regardless of firing option setting.

nig
The

DESCRIPTION OF INSTRUMENTATION AND TELEMETRY

The following information was telemetered during each of the six drops:

Standard Telemetering

Pitch, Yaw and Roll
Internal pressure at X-unit; External pressures as requested by lMcDonnell
Vibration in each plane cn the polar cap or cartridge structure
Safety switch position at release
X-charge on each channel
Fire timer clutches (2 each)
Fire timer closure (T;)
Radars, Arm and Range _
Trigger circuit filament voltage
Safe-separation timers, T1 and T2 (2 each)
Fire 1line ground
 Bridge wires (airburst fire)

Mod 6 Telemetering

30 volt crystal output

300 volt crystsl cutput

Contact firs .
Deformation (frangible resistor on forward end of IFI)

The telemetering equipment consiste of an FM-FM system of itwo packages each con-
sisting of elght subcarrier, voltage controlled frequency-modulated oscillators
which fregquency modulate the carrier frequency of the transmitter. The tele-
metering junction boxes are essentislly voltage dividing networks which take the
sequence and instrumentation information and convert this to a 0-3 volt signel
supplied to ithe subcarrier chanmels,

. The Mod 6 impact telemetering system operates on a 67 XC subcarrier frequency

vhich is empiitude modulated by twe signals for a definite mumber of cycles,
nornally 10 and 30 cycles respectively. These two signals are initiated from
the impact fuzing system.

Cne-kilocycle time base signal and & high-speed random synchronization signal are
supplied to both the optical and telemetered impact records.

The complete telemetering system is shown in the block diagram of Figure 2.

Other instrumentation consisted of smoke puffs for visual eirburst indication and
electronic flash tubes for visual and photographic indications of eirburst and

impact firing.

DISCUSSION OF RESULTS

Tuzing and Firing

" The fuze and warhead functions were monitored as listed under Description of
Instrumentation and Talemetering. The IFI was not monitored cn these drops. It




Transmitter A

Transmitter B

Armwire
Modulator Gyro Modulator
Mount & Switch Mount B
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Figure 2 - Telemetering System Used on Drops 96-11 through 96-16
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was felt that sufficient information could be obisined from the final F&F drop
sezies and from other weapcns which use the seme IFI,

Drop 96-11

All information indicetes that the fuzing and firing system functiomed properly,
except one T~1 switch of the safe-separation timer chattered as it was closing.

Dro 12
This drop wnit failed to fire at air burest but did fire at impact.

The most satisfactory explanstion of this melfunction, as obteined from an anslysis
of the telemetry record is that the pull-out switch feiled to close 21l contacts at
pull-cut.

The XMO-505 pull-out switch used on this unit was a shop-msde prototype which vas
not moisture ssaled &s in the finel design. It is postulated that the cause of
the switch fallure was condensation of the moisture in the ewitch during the first
flight to Salton Sea - which was aborted. The next flight froze the moisture
couging the switch to fail,

It is believed that with the proper sealing and the design changes incorporated
in subsequent switches the cause of this failure wili be eliminated.

Drops 96~13 and 96=ls

411 information indicates that the fuzing and firing sysiem and the warhesd
functioned as intended in these “wo drops.

Drope 9615 and 96-15

A11 components in these dréps functioned as intended except one MC-3 radar, in
each drop unit, which ranged prematurely.

The following two cauges of thege failures have been advanced:

1. That the forward end of the nose section served as a resonant cavity
feeding the signal back into the antennse, ranging the radar.

2. That the radar connector seals leaked pressure cauaing'internal arcing
vhich prematured the radar.

Tests have been conducted verifying both the above suggested causes, &s & result
of the tests, & bulkhead 1s being placed vehind the antennse.  The MC-3's are
belng retrofitted with better connectors, and a lesk test 1e belng incorporated
for fleld uee,

i summary of al1 the radar firing information is shown in Table I. An average
burst height error (X) of -67 feet was obtained for the drop series. A standard
deviation(s) of 27.2 feet wap obtained, The value(s) is orly an indication because
the errore did not follow & symetrical distribution.

& summary of eil timer Informetion is given in Teble II for the drop serles.
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Impact Firing System

The impact fuzing system functioned properly in all drops.

Impact fuze operation was recorded by Fastax cemeras (electronic flash tubes) and
Mod 6 or Mod 5 te.ametering. Mod 5 is simiiar to Mod 6 in purpose but larger in

size and different in <ircuitry. However, t e value of the records was reduced-

because the random synchronization or "synch marks®, which are supposed to be on

the Fastex and Mod 6 filmg to correlate the time marks, were not the same on the

various films for a glven drop.

The instrumentation was set up to monitor crystal network output on one Mod 6,

and Y-unit fire ~ad deformstion on another Mod 6. Since the times between the

iwo Mod 6 records could not be correlated with synch marks, the assumption was
made that the telemetering packages would go off the air at about the same +ime,
In reducing the dats, the times of the various functions were then measured from
the signal-off time. This method is not accurate but is the best that could be
done under these circumstances. The times for all drops are tabulated in Table
III. The times between 30 volt and 300 volt crystal sigrals are accurate in the
order of 15 to 30 microseconds, since they were recorded on the same Mod 6 record.
The same time accuracies are true of the interval between X-unit fire and deforma-
tion because they were on the same Mod 6,

e, L o S R s : e T e g
The Fastax film records did not have synch marks so could only be used as backup
information. In all cases whers the impact flash showed on the film, the bomb
hood penstrated from 18 to 30 inches in to the water.

In the future drops the instrumentation procedure will be changed to increase the
accuracy of the resultent data, The synch marks from the radome synch generator
will not be used, Instead, one of the impsct signals (preferably X-unit fire)
will be fed into all Mod 6 units as & common reference on all records. The itime
between the various functions will then be measured using the 67 KC carriar in-
stead of the 1 KC time marks as the scale,

Vibration

The vibration recorded in all drops was slight (less than one g) during flight

and lower during drop. The greatest vibration was during take-off end reached a

maximm of 3.4 g's at 400-500 cps on the forward flange of the MC-400., On Drops

96~11 and 12, the vibration pickups were mounted on the forward polar flange as

shown in Figure 8, The vibration pickups were mounted on the lower forward flange
. of the MC-400 on Drops 96~13 through 16 as shown in Figure 9.

Pressure

On this series of drops (96-11 through 96-16) the internal pressure was measured
near the X-unit. The pressure data wae lost on Drops 96-11, 96-14 and 96-16. On
Drops 96-12 ané 96-13 the internal pressure was not of much velue since the nose

was open to ram ailr pressure. On Urops 96-15 and 96-16 a bulkhead was placad
accoss the forward—end of the warhead cempartment as in the final weapon.. The
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pressure seen neer the Y~unit on Drop 96-15 lagged only about 1000 feet at the
arming altitude of 28,677 feet msl, The final store will have much tighter seals
than those of the "A® stores, However, the final configurstion wnite will be

purposely vented, .

* Four bcdy stations have been selected as being the most feasible for accurate
pressure-sensing: 332, 69, 75 and 90,2 percent of the body length. The 69 and
75 percent stations have indicated the best repeatability from f1igbt-~to-flight,
out both have & considerable transonic *jump", The 33 and 90.2 percent stations,
vhile not having an appreciable transonic "jump", are not es repeatable as 1s
desirable. Comparatively 1ittle data exists on these two stations; hovever, in
future flights more dats: will be obt::ined or. 211 of these stations,

E. C. BAUDER - 1216

Case No, 6310&
July 25, 1955
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D’I‘Op No. 9611

PHYSICAL CHARACTERISTICS

Weight
Center ot Gravity
Moment of Inertla

Fin Settings
Hin

Staggered (Top)
Left

Right

Algebrais Sum

RELEASE CCNDITIONS

Aircraft
Bombing System
Altitude MSL
Attitude
True Air Speed
Groumd Speed
Vertical Velocity.
Wind at Altitude
Plane True Course

FUZE SETTINGS

Safe-Separation Timer T3
Sefe-Separation Timer T2
Fire Timer Set

Radar Set

DROP DATA

Estimated Time of Fall
Askania Tims of Fall
Telemeteared Time of Fall
Range

Maximm Mach No.

Minimm Mach No.

Impact Veloclty

Inpact Angle

Circular FError

GROUND CAMERAS

6 ~ Agkania Phototheodolites
4 = Mitchell Cameraa
A - Festax ¥ e eras

3 = Faxtax Ri aneras
1l = 1émm B&H Color Camer=
PLANE CAMERAS

aatd » ASSXFXE}):)

Drop Date: Nov. 4y 1954
Salton Sea Test Base

3750 pownds
163.8 inches 2
12,596,000 1b in

Actual  Requested

+ 15 min 22 sec +1
+ 2/ rin 53 sec + 2
- min O sac -

+ 37 min 15 sec + 3

Actual Scheduled

B-47 No. 12222 B=47 No. 12222

K-4
Level ‘ Level
JAVAR S Mach 0.75 (425 K)
421 X
+ 4.222 fps
i0 K- @ tg

17 sec
26 sec
33 sec
Range 6

53,99 sec

5.928 sec

54,978 sec

33,656 ft

1.109

0,726

1189 fps

710

325 £, 325 £t over .4 ft left on 150° 36!

Due to circuit failure, none of the aircrafi cameras operated.

-fv'-fﬁ 5/ /f\‘"'\'
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TELEMETERING RECORD

Good
SEQUENCE INFORMATION
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Drop No. 96-11 Ref. Sym: 1923-(265}

CONTACT INFORMATION

4 s o

Ve
009

*% Mod 6 did rot receive fire signal due to dilscontinuity in the telemetering
system, The Fastex film shows the photo flash from contact fire at about
18 inches penetration.

F&F_CONCLUSIONS

The vibration pickups were mounted ir & cluster on the right hand gide of the
forward warhead mounting flange. All vibration channels appeer ic have operated

properly.

Since the smount of vibration recorded was slight during flight and drop and less
than the accuracy of the system, it was not reduced. The vibration during fall
was less then during flight prior to release.

The vibration data during take-off was not reduceable because the record was not
calibrated. : ' .

PITCH, YAW AND ROLL SUMMARY

Pitch

The unit showed its characteristic upwﬁrd pitch on relesse, This was about five
degrees with a period cf about two seconds. Initial pitch was damped out campletely
by six seccuds,

From about 28 seconds to impact, the unit had angie of attack of about one degree,
Pitch, yaw and roll were coupled from that time to impact.

Yay

The unit yawed to the right about two degrees on release., After this initial yaw
of one half cycle, no measurable yaw was recorded until 28 seconds, as indicated
above,

Roll

Roll rates were as follows in the clockwlse rotation: =< v,




) Drop No. 96-11 Ref, Sym: 1923-(265)
Time from Release (Sec) Roll Rate rev/sec
' 3.8 (Firet 1/8 rev completed)
10,0 0,10
20,0 bo0.13
30.0 0.20
40,0 0.21
50.0 0.24
53.0 0.26

PRESSURE INFORMATION

Pressure information was lost. The subccommutat'ng switch was rotating properly,
bat it appears that the pickup ccntacts were grounded. This may have been due to
excesslve wear on the gwitch contacts by the time of drop.

UNIT COMPONENT INVENTCRY

Drop Unit 96-11

UANTITY COMPCNENT ] . SERTAL NUMBER
1 Cowens €0 167 F4
1 m}134 ; . Not Aveilablé
2 M-251 : AF 5783 C4

AF 6113 C4
1 M-384 SC~0055 A4
1 Ml - Nc;ne
1 M-73 CO 1284 E3
1 MC-348 B 072 A4
1 M-47% ‘ #6
1 m;505. oo " ’ Iv'qne
8 © MC-300 ~  Nome
2 W72 » “AA 3782 F2
' | AL 2911 D2
2 ‘ w3 R-1 AAJ192 C3
| E R-2 A1977 33
2 o MC-291 ‘ AK 7703 I3
K 11714 K3,
2 R RN DG 1779013

DG 17616 13
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Drop Date: Nov. 19, 1954
Salton Ses Test Base

} Y

Drop No. 96-12

PHYSICAL CHARACTERISTICS

Weight
Center of Gravity
Moment ‘of Ine.:ia

3750 pounds
163.15 inches

12,623,000 1b in?

Fin Settings

Fin Actual Requepted
Staggered (Top) + 39 min 15 sec + 35 min O sec
Left + 49 min 15 sec + 47 min O sec
Right + 2, min O sec + 235 min O sec

Algebraic Swum

+112 min 30 sec

T oo min U sec
+105 min O sec

. RELFASE CONDITIONS Actual Scheduled
Alrcraft B-~47 No. 12222
Bombing System K-/
Atitude MSL 39,552 ft 40,000 £t
Attituds Level Level
True Air Speed 400 K FAVAD S
.Ground Speed L9 K :
Vertical Velocity - 24286 fps
Wind at Altitude 17 K @ 252°
FPlane True Course 160°
FUZE SETTINGS
Safe-Separation Timer Ty 17 seo
Safe~Seperation Timer T; 26 sec
Fira Timer Set ‘ 33 sec
Radar Set Range 6
DROP DATA
Estimated Time of Fall 53.99 sec
Askania Time of Fall 544493 sec
Telemetered Time of Fall 54.501 sec
Range = . . 32,12 £t
Maximm Macn Fa, 1.102
Minimum Mach Ne. 0.697
Impact Velocity 1201 fyps

Impact Angle 72°
Circular Error 1377 ft, 1123 over and 795 right based on 146° 39!

GROUND CAMERAS

6 - Askania Fhototheodolites
4 - Mitchell Cameras

6 - Fastax Frame Csmeras
2 ~ Fagtax Ribbon Cameras

One Mitchell and one Fastax Ribbon Camera failed during last half of drop.
PLANE .CAMERAS

Good camera coverage showing clean separation,
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Drop No. 96-12 . Ref., Spm: 1923-(265)

TELEMETERING RECORD

Telemetering reception was very good and records clear,

SEQUENCE INFORMATION
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Drop No. 96-12

F&F CONCLUSIONS

Reference: Hollingsworth to Dfstribution, Failure Analysis IH—S/""—lOl Fuzing and
Firing Drop 96-12; Ref. Sym: 1242 (814)

The above Reference concludes that onme bank (S-1 through S-6) of the MC-505 pull-
out switch failed to close at pull-out. The MC-505 used in the drop was a shop-
made prototype which did not have the seale as in the final design. The exact
cause of the switch failure is unknown and no evidence is &vailable, but it is
postulated thet the cause was condensation of molsture in the ewitch during the
first flight to Salton Sea -~ which wes aborted. The next flight froze the moisture
caucing the switch to fail, It is felt that with design changes of subsequent
switches this failure will not be repeated. The drop was partially successful in
tlat the X-unit charged and the weapon fired properly on impact.

VIBRATICN

Recorded vibraticn was of such a low level that the vibration channele will not be
reduced, Vibration while the weapon was aboard the aircrsst, while also at a very
low level (less than 1 g), was greater than during free-fall. The vibration pickups
were mounted on the sphere poker cap flange as in Drop 96~11. See Figure 8 and 9.

PITCH, YAW AND ROLL SUMMARY
Pitch
The unit pitched up about six degrees on release as usual. Initial pltch had

damped out by five seconds, By 10 seconds the unit had taken a constant angle of
attack of sbout 1-1/2 degrees with oupled yaw and roli to impact. :

Roll
Rell rate as follows (clockwise throughout):
Time From Release (Sec) _ Roll Rate rev/sec

1.75 (First 1/8 rev ecmpleted)
10,00 0.48
20,00 0.61
3C.00 0.82
40,00 1.00
50,00 1.01
Impe.c'b 0.99

law
Yaw was about 1-1/2 degrees as described above,
PRESSURE_INFORMATICN

The subcommutated pressure information was good. The internal pressure followed
the external pressure closely, Thig was because of four ram holes in the nose aft
of the radmme to maintain internal pressure. The data is not of great value, since
the warhead compartment will be enclosed and of different structure on the final
weapon.

UNCE
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Ref, Sym: 1923-(2655

UNIT COMPONENT INVENTORY

Drop Unit 96-12

UANTITY coMp SERTAL NUMBER
1 MC-115 #59 ‘
1 MC-134 None Available
2 MC-251 AP 6119 G4
AF 5705 C4
1 MC-384, SC-0053 AL
1 MC-401 None
1 MC-73 €O 2215 H3
1 ‘MC-348 GB 052 A4
) 1 MC-4T74 #2
’ 1 MC-505 ‘ None
8 MC=300 None
2 MC-72 AA 11368 A2
&A 11324 A2
2 MC-3 R-1 AA 3415 K4
R-2 AA 3367 B4
2 MC-29]. . ' None
- None
2 MC-1934 None

None
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Ref, Sym: 1923-(265)
Drop Date: Dec. 7, 1934
Drop No. 96-13 Salton Sea Test Base

PHYSICAL CHARACTERISTICS

Welght 3825 pounds
Center of Gravity 162.88 inches 2
Moment of Inertia 12,540,000 1b 1n
Tin Settings
Fin Actusl Requested
Stsggered (Top) + >min O sec 4+ 5 min O sec
Left + 45 min 25 sec + 50 min O sec
Right - 1] min 25 sec ~ 10 min O sec
Algebraic Sum + 40 min 50 sec + 45 min O sec
RELEASE CONDITIONS Actual Scheduled
Aircraft B-47 No. 222 B-47 No, 222 .
Bombing System K-4
Altitude MSL 24,499 £t 25,000 £t
Attitude Level Level
True Air Speed 308 K " .315 K
Ground Speed 313 K ‘
Vertical Velocity - 0.93175 fps ; :
X Wind at Altitude 63 K @ 263° ' ‘ ot
Plane True Course 163° '
FUZE SETTINGS
Safe-Separation Timer T3 17 sec
Safe~Separation Timer T 26 gec
Fire Timer Set 33 sec
Radar Set Range 6
DROP DATA
Estimated Time of Fall 41.25 sec
Agskania Time of Fall 40,878 sec
Telemetered Time of Fall 40.884 sec
Range - 20,092 £t
Maximm Mach No. , 1,022
Minimum Mach No, 0.500
Impact Velocity 1159 fps
Impact Angle 69°
Circular Error 408 ft, over 148 left 380 on 162° 36!

GROUND CAMERAS

Askania Photothendolites
Mitchell Camerus

Fastax Frame Cameras
Fagtax Ribbon Cameras

I SR T URE
[N I I |

One Fastax Ribbon Cemera failed, all others reported good operation,

"'FY"'“\Y'Y; N R
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Drop No, $96-13 ‘ e ) Ref, Sym: 1923-(265)

PLANE CAMERAS

Two Fastax " ( Camoras showed clean sepsration.
One Bell & Howell ( '

TELEMETERING .ECORD

Telemetering "A" package was noley tut readable; "B" package was good.
SEQUERCE INFORMATION

M Pk BT e

" " F&F CONCLUSION "

411 information indicates tkat the fuzing and firing system functioned
as desired. : -

i ot
b

674

(5)




Ref, Sym: 1923-(265)

Drop No. 96-13

" VIBRATION |
’ The wvibration pickups were mounted in a cluster on the bottom-front of the forward

filange of the MC-400 structure, mecsuring vertical, transverse and longitudinal
. vibration. See Figure 8,

The level of vibration measured was greatest during take-off. The level was ‘oo
low to redure during flight and drop, However, the fiight vibration was of e
higher value than during drop but still less than one g. The take~off vibretion
data 18 shown in the following table for maximum reading which occurred just before
the plane was air borne. '

Maximum Vibration on MC-400 Forward End During Take-off

Frequency Vertical Trensverse Longitudinal
-CPs__ — £ - —_—
0-20 0.8 too low 0.7
40-80 1.4 measure 1.1
80-120 1.1 0.9
120-180 1.7 0.6 1,0
180-240 1.8 1.0 1.1
290-320 0.7 1.0 1.0
320-400 c.8 1.9 1.3
o 400-500 0.8 3.4 1.1

PITCH, YAW AND ROLL SUMMARY

’ Pitch
Thie unit showed its characteristic upward pitch of about seven degrees on release.
Period was about two and one half seconds and damped out in four seconds after
which there was no appreciable oscillation.
Yaw

There was one yaw oscillation to the right of about three degrees on release and
no eppreciable yav osclllation thereafter, '

Roll

The roll was clockwise throughout at the following rates:

Time From Release (Sec) ' Roll Rate rev/sec

3.9 (First 1/8 rev completed)
15,0 0,10 .
25,0 0.14
35.0 0.18
: PRESSURE |
5 The subcommutated pressure records were clear. The internal pressure followed the

. external pressure closely. This was because four ram holes were cut in the nose
' aft of the radome to maintain internal pressure. The data is not of great value
gince the warhead compartment will be enclosed and of different structure on the
final weapon.

T,
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Drop Unit 96-13

UANTITY

N R

O R R (SR I

2 Rl AA 1267 D3
| B2 ML
2 E N.i':ne‘ ; l
" None’
2 . None
None




oSIFIED
Raf. Sym: 1923-(245)
Drop Date: Dec. 14, 1954
Drop No. 96-14 _ Salton Sea Test Base

PHYSICAL CHARACTERISTICS

. Weight 3880 pounds
' Center of Gravity 162.53 inches
Moment of Inertia 12,611,419 1b in?
Fin Settings
Ein © Actual ~ Requested
Staggered (Top) + 12 min 30 sec + 12 min O sec
Left + 30 min 49 sec + 29 min O sec
Right =_2min U sec :_i_ai_u__sss
Algebraic Sum + 41 min 19 sec + 36 min O sec
RELEASE COFDITIONS ' Actual Scheduled
Arcraft ' B-47 Yo. 12222 B-47 No, 12222
Bombing System K-/, : K-4,
Altitude MSL 29,558 £t 30,000 £t
Attitude Level Level
True Air Speed 129 K ) 440 K
Ground Speed 451 K -
Vertical Veloeity ~.1.036 fps
- Wind at Altitude FARE &
' Flane True Course . 155° 19f
) FUZE_SETTINGS
Safe-Separation Timer Tl 17 sec
Safe-Separation Timer T, 26 Bec
Fire Timer Set 33 sec
Radar Set Range 6
DROP DATA
Estimated Time -of Fall 46,72 sec
Askania Time of Fall 46.166 sec
Telemetered Time of Fall L6.168 sec
Range 31,177 £%
Maxdmum Mach No. 1.060
Minimum Mach No. 0.712
Impact Velocity 1169 fps
Impact Angle 8%
Circular Error 1013 ft, 1013 over 25 left on 155° 19!

GROUND CAMERAS

- Agkania Phototheodolites
Mitchell Cameras

Fagtax Frame Cameras
Fastax Ribbon Cameras
B&H l6mm Color Camera

5
3
6
2
]

All Cemera Stations reported good operation.




SEQUENCE

CLP&S%“EXE& 678

Ref. Symt 1923-(265)

Irop Fo. J0-14

PLANE CAMERAS

Two Festax . ( Cameras showed clean separation.
One Bell & Howeil (

TELEMETERING RECORD

Telemetering recepticn was good with a clear record. Channel 4 of "A® puck
did not operate; losing irdication of Fire Timer 1 clutch, T-1 of Safe-Sepa-
ration Timer 1 and Rader 1 range. However, other channels indicate thet Fire
Tmer 1 and Safe-Separation Timer 1 operated properly and the unit fired at
the proper altitude by Radar 1 ranging.

INFORGTIN. ..,

SR




Ref, Syms 1923-(265)

Pmmn Ma  OL_Y)
MLV by e NSy

F&F CONCLUSIONS

All infonmétion indicates that the fuzing and firing system functioned properly at
poth alrburst and contact fire,

VIBRATION

As in previous drope the vivration recorded prior to drop was greater then during
free-fall, In both cases the level of amplitude was elight and less than the
error of the instrumentation system.

PITCH, YAW AND ROLL SUMMARY

Pltch and Yaw

This unit showed ite charcoteristic upward pitch of about seven degrees on release,
The period of the cscillation was about two seconds. The initial pitch had damped
out ir five seconds and, by this time, the unit had assumed a constant engle of.
attack of about three degrees (pitch, yaw coupled with roll) which remained until
impact. :

Roll

The roll was clockwise at the following rates:

Time from Release (Sec) Roll Rate rev/sec
1.95 : (First 1/8 rev completed)
10.0 : _ ' 0.25
20,0 : 0.31
30.0 . ) 0137
40,0 : . 0444
45.0 0.45

PRESSURE _INFCRMATION

Wear of the subcommutating switeh caused its terminals to become tied together,
Fleybacks were made in an attempt to salvage the data but it was impossible to
determine segment changes, No data was published.




. UNIT COMPONENT INVENTORY

Drop Unit 96-14

QUANTITY COMPONENT
1 MC-115
1 MC=134
2 MC=251.
1 MC-384
1 MC-401
1 MC-T73
1 MC-348
1 MC-474
1 - MC=505
— MC-300
2 MC-72
2 "MC-3
2 MC-291
2 MC-197A

Ref. Sym:

1923-(265)

SERTAL NUMBER

#30
AS 1116 G4

AF 0006 X3
AF0296I_3

| 8C-0047 A4

None

EY 5404 D .

B 042 13

- None

None
None

AA 3872 F2
AA 4878 I2

R-1 AA 3468 E4
R-2 AA 1984 J3

AK 8254 13
AK 224

DG 19,872 AL




Drop No, 96~15

PHYSICAL CHARACTERISTICS

Weight
Center of l.-avity
Mowent of Inertia

Fin Settings
Fin

Staggered (Top)

Left

Right

Algebraic Sum

RELEASE CONDITICNS

Aircraft
Bombing System
Altitude MSL
Attitude
“True ‘Alr Speed
Ground Speed
- Vertical Velocity
. Wind at Altitude
Flane True Course

' FUZE SETTINGS

’ Safe-~Separation Timer T
.Safe~-Separation Timer T2
Fire Timer Set
Radar Set

DROP DATA

Estimated Time of Fall
Askania Time of Fall
Telemetered Time of Fall
Range

Maximum Mach No.

Minimum Mach No,

Impact Velocity

Impact Angle

Circular Error

. GROUND CAMERAS

LY 6 - Askania Phototheodolites
. Mitchell Cameres
16mm B&H Camers
Fastax Frame Cameras
- Fagtax Ribbon Cameras

owv H W
]

Ref. Syms: - 19%3=1765)
Than mom T\n;l-na Jawn 19; 1955

PR AR A Cemaaw

- 8glton Sea Test Rase

3735 pounds
162,061 inches

12,358,656 1b in®

Actual

4+ 7 min 10 sec +

+ 20 min 57 sec + 35
- 12 min 30 ssec 4+ 5
4 40 min 37 sec + 60

Actual

B-~47 No. 12222
K-4

39,835 ft
Level “Level
A1 X 414 K
408 K

+ 13 ~316 |

73 XK @ 247

17 .sec
26 sec

.33 sec

R-1, Range 6
R-2, Range 12

53.99 sec

55.449 sec

55.450 =zec

32,666 £t

1,116

0,702

1176 fps

72°

3333 £t, 1893 over 2743 left on 153° 39"




Ref. Sym: '1923~(265)

PLANE CAMERAS
Good camere coverage showing clean separatlon.

. TELEMETERING RECORD

Telemetering record was clear and reception good.

FQUENCE INFORMATION . .

e gpamea e
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Drop Moo 94-15 Ref. Svu: 1923-(265)
S — R e
| e
(%)
|
R CONGLUSTONG ™o S50 s i 0 2 e T

A1l components in the system except Radar 1 (MC-3 Serial Number AA-1902-J-3)
operated properly and as expected, Radar 1 ranged in at arming and remained in
with three brief openings until nrar ranging altitude where it ranged out for
6.53 seconds {long record time; before ranging in correctly.

The conclusions and recommencztions for Drops 96~15 and 9%-16 are given in
Appendix B,

VIBRATION

As in previocus drepe the vibration recorded prior to drop was greater than during
free-fall. In both cases the level of amplitude was slight and less than the
error of the instrumentation aystem.

PITCH, YAW AND ROLL SUMMARY

Pitch and Yaw

Upon release the unit showed an upward piten of sbout seven degrees with a perloed
of 1,8 seconds. Angle of attack reached about 1,25 degrees maximm.

Roll

The roll rates were as follows and clockwise throughout drop:

Time from Release (Sec) Roll Rate rev/sec
2.98 {First 1/8 rev completed)
10.0 0.179
20,0 0.238
30.0 0.348
40,0 0.391

50.0 . 0.385




LASSSEY,ED

Ref, Sym: 1923-(265)

.

Trop ho., F&-1’

PRESSURE INFORMATICN

The pressure record was clear and subcommutation clean.

The pressure around the X-unit followed the actual pressure around the weapon
very closely. Thi. weapon hsd a bulkhead across the front of the warhead section
and was sealed with aircraft sealing compound around the connectors and other
surface fixtures. The only leakage which was not inhibited was around the plates
of the skin which simulates the final weapon. Further tests with the final-type
store will be made to determine the pressure in the X-unit during drop.

UNIT COMPONENT INVENTORY

Drop Unit 96-15

QUANTITY COMPONENT SERIAL NUMBER
1 MC-115 : GM 885-168
1 MC-134 A9 1182 B/
2 Mo-251 AF 2400 G3
AF 2360 G3
1 MC-384 SC-C069 AL
1 MC-401 None
1 MC-73 EY 5396 D4
1 MC=-348 AH 40020 14
1 MC-474 - None
1 MC-505 None
-8 MC=300 _ None
2 MC-72 AA 11342 12
_ AA 113867 12
2 MC-3 R-1 AA 1133 C3
R-2 AA 1892 J3
2 MC-291 AK 3489 F3
XAK 0581 G3
2 MC-193A DG 19682 A4

DG 19549 A4




Drop No, 96-16

PHYSICAL CHARACTERISTICS

Weight
Center of Gravity
Moment of Inertie

Fin Settings
Fin

Staggered (Top)
Left

Right
Algebraic Sum

RELEASE CONDITIONS

Mreraft

. Bombing System
Altitude MSL
Attitude

True Air Speed
Ground Speed
local Velocity
Wind at Altitude

mowssmm .

Drop Date: Jan. 13, 1955
Yucca leko Range
Nevada Proving Grounds

3635 pounds
163.250 inches >
12,289,536 1b in

Actual Requested
3 min . 20 min % 15 sec
30 min , 35 min t 15 sec
10 min 45 sec S minit 15 seo
43 min 45 sec ‘%0 min + 45 sec
Agtuai Scheduled
B-47 No. 12222
K=4.
35,950 £t above Tgt, (Radar) 40,000
Level Level
JAVAR ¢ 4 K
410 K (Radar)

Not availeble
Not avallabl

Plane True Course 130° :
FUZE SETTINGS

Safe~-Separatlon Timer Ty 17 sec
Safe~Separation Timer Tp 26 sec
Fire Timer Set 33.00 sec
Radar Set Range 6

" DROP DATA
Egtimated Time of Fall 50,83
Askanie Time of Fall 51.184
Telemetered Time of Fall 51.190
Maximum Mach No. 1.111
Minimum Mach No, 0,803
Impact Velocity 1199 fps
Impact Angle 70°

Circuler Error 785 £t, 219 over 753 left on 130°
GROUND CAMERAS

4 - Askanla Phototheodolites - Two stations did not track to impact
1 - Mitchell Camera 40" lens

1 ~ Beil & Howell l&mm documentary

PLANE CAMFRAS

Good cemers coversge showing clean separation.
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Ref, Syr: 1923~-(265)

Drop No. 96=1%
TELEMETERING RECGD

Good -
SEQUENCE INFORMATION

B i

¥
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Ref. Sym: 1923-{265)

Drop Mo, 96-16

- O

F&F CONCLUSIONS

The reeding accuracy of the data reduction on this drop was i 0.003 seconds, at
best, due ‘o very poor iime base on the record, The altitudes are not accurate
because of poor *+-iangulation of the two Askania phototheodolites (out of four

possible) which tracked to impaci,

A11 indications show that the fuzing and firing system operated properly, except
Radar 2 which prematurely ranged in for 0,157 seconds firirg the unit. This
premature occurred at an altitude of 17,479 feet msl. The failure of Radar 2 in
this drop is similar tc the failure of Radar 1 in Drop 96-15. The analysis and
conclusions of both failures are considered in Appendix B, '
VIBRATICH

As in previous drops the vibration recorded prior to drop was grester than during
drop. In both cases the level of amplitude was lower than the error of the system
and consequently was not reduced. The transverse vibration channel was out of
channel prior to and during drop. This informetion was waived before drop.

PITCY, YAW AND RCLL SUMMARY

Pitch

Upon release the unit showed an upward pitch of about five degreas with a period
of two seconds. Angle of attack reached about two degrees and remsined constent
to impact {from pitch record).

Jay
The yaw gyro tumbled and date was disregarded.
Roll

The following roll rates were cbtained with roll in clockwise direction throughout
drop. .

Time from Release (Sec) Roll Rate rev/sec
2.06 (First 1/8 rev completed)
10.0 | 0.153
20.0 0.25
30,0 0.32
40,0 0.41
5000 '37

PRESSURE_INFORMATICH

The pressure information was published, but reliability is low due to poor Askanisa
data,




. 1923-(265)

\ UNIT CGMPONENT INVENTQRY
Drop Unit 96-16

QUANTITY ' COMPONENT :  SERTAL NUMBER

MC-115 None

1

1 | MC-134, AF 1179 e

2 , ' M=251. AF 00092 I3
Me-251  AFauhey

' SC—0061 M

N

L

2 o , S | MC—3 o R—l Not Available
C S - R v :R-ZA.A1902 J3

Mot Available .
" Mot Availsble

" “Not Available -
“-Not Avatlable




Ref, Sym: 1923~(265)

APPENDIX B

Conclugions and Recommendations on MC-3 Prematures on Drops 96-15 and 96~16

The following is an extract from at Memo, J. R. Park to Distribution, Ref, Sym:
1216 (92), Re: Summary of the Meeting on the XW-5/F-1Cl, }C-3,Prematures held in
Roor 33, Building 880 on Februery 28, 1955:

"Reder two of Prop 96-16 at NPG ranged in for 0,15 seconds at approximately 16.7

seconds after arming. It then operated normslly. Radar one of Drop 36-15 at .
Salton Sea ranged in at erming and remained in with three brief openings until

ncar ranging altitude where it ranged out for 6.79 seconds before ranging in

correctly. .

Two causes for the failures have been advanced, The members of Divisicn 5421

have run tests or the cavity effect produced by leaving the forwarc end of the
weapon nose section open. This produces a large cavity behind the antennae, Testis
gshow that radio energy fringes past the rim of the antenna into the caevity., Energy
is then fed back fram the cavity into the antennae and appears as strong close
targets. The cavity energy then could ring the radars, It was noted in tests
performed on the roof of Building 802 that the three units tested range in neerly
continuously, although Mr., Bachand says their loop sensitivity is below that of 98
percent of the units received by the Corporation.

The second possible czuse for the prematures is pressure leakage from the MC-3 cans.
£ six units tested in the 1216 laboratory it was found that all prematured if the
pressure equivelent altitude withir the cans was between 21,000 and 29,000 feet
approximately. It was also fowud tnat out of six units tested, three leaked at an
excessive rate., However, the unit with the lowest leax rate did not show bubblss
when pressurized and immersed in water, The other umits leaked through the AN
connector,

The units tested by Divieion 1216 - although allotted t¢ the drop program - were
not the latest preduction units and in all probability did not have the AN con-
nectors sealed with Thiokol nor circudtry changes designed to reduce internal
arcing.

The units used in the drops did not have the meal ring tightening bolt checked
for proper torque, and although four of the units tested by 1216 were in the same
conditlon and did not lesk through the O~-Ring, under flight conditions O-ring
leakage may have -occurred,

In conclusion, it was decided to recommend to McDonnell Aircraft Corporation that
a ground-plane bulkhead be incorporated in the weapon directly behind the antennse.
It was also decided - dependent upon the leakage tests being made by Division 5421
cn some 50 or 60 units - that it may be necessary to incorvorste a sesl test into
the testing procedures of MC-3'g,"

Since the publishing of the above memc, McDonnell iircrait Corporation has incor-
porated a bulkhead behind the antennse and a leak test for field use has been
called out for the MC~3 seals, The MC-3 AN connectors are being retrofitted to
prevent leaking.
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APPENDIX C

Photographs of Typical XW-5/F-101 Drop Units
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9 -- Vibratiog Pickyps Typical of Drops 96-13, 14, 15 and 16.
The Bulkheag on Left Typical of-Drgps 96-16
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