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Ref. Sym: 1923-(265)

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.
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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
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Figure 2 - Telemetering System Used on Drops 96-11 through 96-16

Junction Box

Hire




L ASSIFIED,

- -

8

Ref, Syms 1923~(265)

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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TABLE III

SUMMARY OF TIMES OF IMPACT FUNCTIONS
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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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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










1FD 67

Sym:  1923-{285)

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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Drop No, $96-13 ‘ E ) Ref, Sym: 1923-(265)
T PLANE CAMERAS
o Two Fastax " ( Camoras showed clean sepsration.
One Bell & Howell ( '
. TELEMETERING “ECORD

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

i
.
, ; ! p '3)?{.
| (%)
i

+ ¥ - c
s " F&F CONCLUSION mm——
3 411 information indicates tkat the fuzing and firing system functioned

as desired.

T TRTOYY K
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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.

























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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APPENDIX C

Photographs of Typical XW-5/F-101 Drop Units
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Ref. Sym:
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