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CONFIDENTIAL NPG REPCGRT NO. 1137

Fuging System for XSiAM-N-4, Guided ifissile Dove;
Stesl Plete Impact Tests

le The XB-44A is the tail fuzing system for the warhead used on
guided missile Dove. Dove is an air-.o-ground, glide type of mis-
8ile with stubdby wings and no self-propulsion, It is approximately
24 inches in diameter and five (5) feet in length, Air scoops in
the nose and stabilizing fins on the tail control the flight,

2. These initial tests of the XB-44A fuge during its evaluation
phase were conducted to determine the functioning ability and
delay interval after stedl plate impacts.

3. The linmited numdber of rounds fired in this test and the
incoasistency of somc of the results precludes the possibility
of drawing any definite conclusions about the functioning ability
of the fuze. The results listed below are probably indicative of
the fuge sensitivity and functioning delay to be expected with
+he present models of the XB-444 fuzes

Impact Target ngm_gm_bpm
No. Volocity icknoss Obl, Fuze istance ime

Rds., [Ft./Boc. _Inches = Deg.  Acticp  __Ft.  Seg.

2 375 1/4" .8, 0 1Dud, 1 HO 240 0.75
2 900 1/4" M,.8, 0 1Dud, 1 HO 295 0.36
1 3 1/2" M,8. O ) 165 0.50
1 2 1/2" 8T8 0 HO 125 0.29
1 900 1" 878 0 HO 220 0,40
3 900 1-1/74" 878 O 2 Duds, 1 HO 215 0.39

4, It is recommended thats

A stronger container be provided for the gpotting charge used
to indicate fuze action in future hcavy plate penstration tests,
Breakage of the containor 2nd the coasequent loss of a large
portion of thoe spotting charge resulted in thce production of such
small amounts of flamc and smoke when the fuze detonated that
observation of the action was quustionable in many cases,
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CONFIDENRTIAL NPG REFCRT NO, 1137

Fuzing 8ystem fur XBAIS&N-4, Guidod .’issile Dovej
Steel Plate Impact Tosts

1, AUTHCRITY:

Reference (a) authorized ths Naval Ordnance Laboratory to
deal directly with the Naval Proving Ground in conducting tests
of tho XB-44A fuze for tho Dove missile, Referenco (b) outlined
the overall evaluation program for this fuze, and reference (c)
those tests desired on the Naval Proving Ground's 500 ft, rocket
launcher. Tests wore conducted under task assignment NFG-Re2b-
34-1-53, reference (d)., Reference (e) requestod that fiocld test-
ing of ‘he fuze be suspended as a result of the unsatisfactory
arming times encountered during the program,

2. REFERENCES:

a. BUCRD 1tr NP9 (Re2b-286-2) FLY of 4 Apr 1949

be NOL ltr NP51/871-8(3-615) TFIsHLD Sar 01641 of 19 Dec 1950
6. NPG work Kequest from NOL, T88 6125 of 31 Oct 1951

d. BUORD Gonf 1ltr Re2b-LBLaPsibjn Ser 42694 of 29 Jul 1952

6e NOL 1tr NP/NOL/X11 (649) Ser 0751 of 31 Mar 1952

f. NPG Raport No, 933 of 20 Mar 1952

30 BACKGROUNDs

The XB-444 18 the tail fusing system for the warhead used on
guided missile Dove, Dove 18 an air-to-ground, glide type of
missilo with stubby wings and no self-propulsion, It is approxi-
mately 24 inches in diametor and five fg) feot in longth, Air
scoops in the nose and stabilizing fins on the tail control the
flight, Referonce (f) doscridbes the relatively unsatisfactory
performance of tho fugo during its functioning tosts while in the
developmont stage.

4, CBJECT OF TESTs
These initial tosts of the XB~-44i fuze during its evaluation

phase wero conducted to determine the functioning ability and
delay interval after steol plate impacts,

CONFIDERTIAL
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CONFIDENTIAL ' NPG REPORT NO. 1137

Fuging Systea for XSAM-N-4, Gulded i{lssile Dovej
8teel Plate Iapact Tosts
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5. PERICD OF TESTs

a. Date Project Letter 31 Oct 1951
b, Dato Necessary Material Received 3 Jan 1952
¢e Date Commenced Test 29 Jan 1952
de Date Firing Stopped 6 Fob 1952
e¢ Date Test Suspended 31 Mar 1952
6. REFPRESENTATIVES PRESENT$
He L. Davis : Naval Ordnance Laboratory
R. Happick Néval Ordnance Laboratory
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CONFIDENTIAL NPG REFPCGRT NO. 1137

Fuzing Systoa for XSaM-N-4, Guidcd idssile Dcveyp
Stocl Plate Iopact Tosts
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7. DESCLIPTICN OF ITEM UNDER TEST:

Tha XB=-444 18 a vane 2raing tail fuze completely described
and illustrated in reference (f). Dual primers, detonated uron
impact by firing pins, initiate a pyrotechnic delay train which
p§ovidog approxinately one-quarter second delay before detonation
of the fuze,

8. DESCHIPTION OF TBST EYUIP.ENTS

Test Vehicless Modified 250 1b, G.P. Bombs, aN-:574l1,
' inert loaded except for cross axial smoke
puff tube in after ond of bomdb imnediately
forward of fuge boostar,

Launchors NPG 500 ft.

Targotss 174% gnd 1/2" mild steol; 1/2", 1Y0 and
1-1/4" 8T8,

Propulsions Low Velocity

Impacts - one (1) 5" HVAR motor.with
3425 retro motor M 7

High Vslocity
Impacts - three (3) EVAR motors in
carrizge with either 3¥25 or
5Y0 HVAR retro-motor to sepa-
rate carriage from bomb,
Round 8 utilizod 3 Model 38
propulsion motors.

Camerat Bowen acccleration 2t 180 frameos/second.

Pre~arming of fuzes 100¢ Conmpressed air Supply.

CCNFIDENTI.l
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CONFIDENTIaL : NFG REPORT NO. 1137

Fuzing System for XSAM-N-4, Guided kissile Dove;
Steel Plate Impact Tests

9., PROCEDURES

as The XB-44A fuzes and black powder spotting charges were
installed in 250 1b, G.,P, Bombs in the manner described in refer-
ence (f), The fuzes were pre-armed while on the launcher, immedi-
ately prior to firing.

b. Round 8 was propelled by three (3) S0 rocket motors
Mcdel 38, installed parallel in a carrier. All other high veloc-
ity impacts utiliged three (3) S¥0 HVAR motors for propulsion of
the round, 8eparation of the progulsion carriage and bomb was
obtained by the use of either a 3%25 or SY0 "retro" motor (motor
installed in carriage in reverse direction to propulsion motors),
The "Retro" motor was ignited after 380 ft., of launcher travel so
that the bomb and carriage would not be in contact when they left
the launcher. Low velocity impacts (350-400 ft./sec.) were
obtained with a single 5" HVAR motor as the propulsion vehicle
and a 3¥25 "retro" motor Mk 7 providing the separation force.

ce The distance from the launcher muzzle to the target was
varied between 50 and 200 ft, in an attompt to establish the
op:tgnm distance for adequate separation and minimum yaw of the
rounds,

de The time and distance of fuze delay after target impact
was measured with a Bowen Acceleration camera stationed normal to
the 1line of flight on rounds 3 thru 10,

10, RESULTS AND DISCUSSIONs

a, A detailed reocord of the test results is prosented as
Table I, Excerpts from the Bowen film rocords of target impacts
and delayed fuze functioning are shown as Figures 1 thru 8,

be A 3¥25 rocket motor Mk 7 proved to be unsatisfactory as
a "retro" force when used with the three (3) motor carriage on the
500 ft. launcher, If a longer launcher had been available, permit-
ting the propulsion motors to burn out bdbofore ignition of the
"rotro® motor, it is possible that a 3%25 motor might have had
sufficient thrust to effect sufficient separation of the round befcre
impact. Motors having a higher acceleration and shorter burning
distance (the 5%25 motors Mk 1 used with the Weapon a4 rouid have
besan consideraed) would have becn more desirable than the 5" HVAR
motors for propulsion. A 5" HVAR motor was used as a "retro"

CONFIDENTIAL
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CONFIDENTIAL NPG REPCRT NO. 1137

Fuzing System for XSiM-N-4, Guided NMissile Dove;
Steel Plate Impact Tests

motor on the last two (2) rounds with good results. Separaticn was
necessary to prevent damage to the tail fuze and eliminate any
extra forces on the bomd during target penetration, A 3925 "retro"

motor was satisfactory for separation when a single 5" HVAR motor
was used for propulsion,

c. 8ix (6) of the ten (10) fuzes tested functioned after
target impact with delay times ranging from 0,29 to 0.75 seconds,
The fuze is designed to have a delay time of 0,25 seconds, All
rounds flighted into the river so that the dud fugzes could not be
recovered to determine the cause of malfunctioning.

de The sensitivity of the fuge cannot be established from the
results obtained inasmuch as consistent functioning was not ,
obtained or any of the targets employed. Two (2) of the four (4)
rounds fired at the lightest target, 1/4" mild steel, resulted in
high order fuge detonationj the other two (2) were duds, All
three (3) rounds fired against the heaviest target, 1-1/4" §TS8,
lost the greater part of their spotting charge upon target impact
when the black powder container ruptureds Conseguently, the two (2)
apparent duds in these three (3) shots may have actually had
satisfactory fuge functioning which could not be observed because
of the lack of sufficiont spotting charge matsrial,

CONFIDENTIAL
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NPG REPORT NO. 1137

Steel Plate Ixpact Tests

1l a¢ The limited number of rounds fired in this test and the
inconsistency of some of the results preclude the possibility of
drawing any definite conclusions about the functioning ability of

the fuge, The results listed below are probadbly indicative of the

fuze sensitivity and functioning delay to be expected with the
present models of the XB-44a fuzet

Impact
No, Velocity

Rds, [Ets/8cc, _Inches

375
$00
391

62
$00
900

WHEHRODN

12, It 18 recorimended thats

A stronger container be provided for the spotting charge used

to indicate =c action in future hoavy plate ponetration tests.

Delay Aftor Impact
istance Tine

Fuze
sction IL,

dargot
Thicimess wol.
Dogs
1/4" M,8, © 1 Dud, 1 HO
1/4% 3,8, 0 1 Dud, 1 HO
1/2" M,.8. 0 HO
1/2%" 8T8 0 HO
1" 878 (o] HO
1-1/4" 8T8 0 2 Duds, 1 HO
E4RT E
RECOMMENDATICNG

595
165
125
220
215

£9¢,

0.7
0,36
0,50
0.29
0.40
0.39

Breakage of the container and the consequent loss of a large
portion of the gpotting charge resulted¢ in the production of such
snall aczounts of flame and saoke when the fuzo detonatad that
observation of the action was sometines quostionabls,
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CONFIDENTIAL NPG REPCRT NO. 1137

Fuzing System for XSAM-N-4, Guided lissile Dovej
Steel Plate Impact Tests

Tre tests upon which this report is based were conducted bys
F. W. KASDORF, Rocket Battery Officer
ferminal Ballistics Dspartment

This report was prepared by
F. w, KASDORF, Rocket Battery Officer
Terminal Ballistics Department

This report was reviewsd by:
R. H. LYDDANE, Director of Research
erminal Ballistics Department
¥%. B, ROBERTSCN, Lieutenant Commander, USN
Terminal Ballistics Officer
Terminal Ballistics Department
C. C. BRAMBLE, Director of Research, Ordnance Group

APPROVED: J. F. BYRNE
Captain, USN
Commander, Naval Proving Ground

P

Captain, USN
Crdnance Officer
By dirsction
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U. S. HaVsl PRCVING GROL.D
D4HLGREN, VIRGINIA
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Projoct No.s NFG-Eo2b-34-1-53 pates -JUN9-1953
Copy No.t 8

No. of Pagess 9

CONFIDENTIAL

SECURITY IinkCHM-~IICI




—-—

{

V XIQNSddv
*joudwr Je3Jw qQWOg WOJJ 380[ JepMod You(g

NOLLVRMOJNI ALI¥QOES = TVILNSQIJNOD

emog ~ O P § PpuUnod Uo uojjeledes pue YITLJ pooh - WF3eIedes I0J pPesn Jo3ON oI308 HYAH «S OT °?¥
joudwy Jo3Jv GWOQ WOIJ SO J0pMOJ Noelg ewos - WijuIedes JoJ pesn JOJON OI36Y UVAH .8 6 °PH
wWr308 eIang jJo
TOTIVAIEEQO~-WOU J0J JuN00ow Aem - 30udWy JejJe pewey woxy [ryde o3 poseedde xepmod X0®[q JO 38O 8 °PY
pesn Jojom wotjeawdes o 4 *pY
ATTens 1A pealesqo SeM 3nq PIOTJ BJEWED JO N0 WOTJOY eand 9 °py
ATTensTA pealesSQo SUM 3NQ PIOTJ wJIew®C JO INO WOFIOY €20y G °PY
*3ugod s1y3 3¢ e[quqoad pessedde 3nq wpwjIeoun UoT3O08 O8Ny - 3edye; puwleq *3J gz punocad
ITY qQuog - JOJON 0x3eY Aq pejTudy ueeq eawy Aevw joeduy 3edJae3 Wo quog wWo.uy pe(Tds JepMod Xovigd ¥ °*pH
joudwy Je3Je quog WouaJ PerTydS Jepued YOOI ¢ *PY
vJows) ON 2 °PY
wlewe) ON [ °PY
1 X sewey
(xoaddy)
PooD  C¥0 o022 (0):4 006 4VAH ,S-¢ o0 SIS 1 £ T ot 28-9-2
Poop  68°0 912 OH 198 UVAH o8-S o0 SI8 .¥/1-1 091 6 e=6-2
108duy
WML OL == - ang 886 8% TOPON ,S-¢ o0 BIS J/1-1 est 8 252
POOH  emeew  ee- ang 086 FVAH ,5~% o0 SN LW/1 491 A 2s-1e-1
Pood  98°0 962 OH 648 YVAH ,S-€ o0 SR W%/1 8t 9 2s-18-1
oD 8L°0 OF%2 OH 8Lg VAR ,S-1 o0  °S°H ¥/1 SsT S 2g-1e~1
woudwy 3V
avg emwa 62°0 g2t (o)1 - 288 ¥VAH WS-¢ o0 815 43/1 251 ¥y  2s-0¢-1
joeduy
¥ MUY 406 === == and o¥8 HVAH ,S-¢ o0 BiS JB/1-1 15t g 25081
OH 16¢ YVAR ,S-1 00  °S°It Y1 ¥S1 2 25-62-1
ad 99¢ YVAH o5-1 o0  °S°M WX 0st 1 28621
WO 30V oo‘(.\\og uot s (ndolxg ¢ S8 0IN0 *ON *oON Potd
osng A3y0010A 3eaIe] esny  °p¥ o3vq
durxyaas
squog .ﬁmu.lﬁbhnb dogounv] °3d Q0g DN WOLJ PeSid
s3edul 10038 SA Futuojound-e3ny Vib-aX
1 ¥HVI
83807 jouduy ejwyd [ee3s
feaoq OTTESTN POPTN® ‘P~K-NVEX 203 wezsAs Juysnd
L8TT *ON 1¥0dFH 54N VI I ST K00




CONFITENTIAL
N?9=-£3144 Date Fired: 30 Jeruury 1%53 —  SECURITY INFOWMATICN
Functioning Tast of XB-L4A Dove Fuze. View: Rd 2 - Dud operetion of fuze #1°¢1
after :enetration of 1-174" ST¢ target, C° rbl, at 24 ft/eer, Fuze is mormted
in tail of 25(# ©.P. bo~t, Smoie at ta-get results fro~ deflagreticn of unb e
‘r--ellant upon impact and snillage cf black powder e-otting clerge.
Figurae 1 - ' 1




CONFIT'ENTIAL

NP9-€3145 Date Fired: 3C Januery 1953 STCURITY INFOICAATICN
Puncticning Tuet of KB=LLA Dave Fuze, Vliew: Rd 4 - Fuze #152, operation 125 ft.
(C.?3 sec,) after penetration of l’?" TS target, C° obl., at/862 ft/sec. Flash
immediately ehind ta: get orivinates froa vnbu rmd propPlant in "retro” qotor.
Fuze' s'aotti% cha"g,e is circled

Figure 2
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: ) . . . CONFIDENTIAL

TN eE 46 Date Fi\ed: 3 January 1923 . SSCURITY INFORMATINN

#unctionings Test of XBALAA Doave Fuze, —Viww: R4 ° - Fuze #1°% operaticn 240 ft. =
.75 sec.) after ~Rdnetraticn gf 174" mild steel terget, (% oblioulty at 379 ft/sec.

“acke pufT gdetronatad by fuze wgunted. in tzil of 23G¥ 7.P..bomb. ! :

-




- : . CONF IDENTIAL
NPI=-63147 " Date Fired: 31 Janua-y 1953 : : SECURITY INFCRMATION
Functioning Test of XB=L4A Dove Fuze. View: Rd 6 - Fuze #156 fired from NPG 50 ft

* ‘launcher in 25C# G.?. bomb vs 1/4" mild steel target at C° obl. Impact velocity

879 ft/sec. Fuze functioned HO with- 295 ft, ((.36 sec.) delay after impact, out of
field/of . view of camera.” - -  Pigure 4~ ' o : .

¢
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. | TN . _ -CONFIPENTIAL
NP9-63148 - Date Fired: , 3I Jenuary 1753 : SEC!RITY INFORMATION
Functioning Test of XB-44A Dove Ruge. View: .RC 7 - Puze #157 fired from RPG S0C ft.
launcher in 25(# G.P, bomb vs 1/4" mild steel target at C° obl. Impact wvelocity

A5 ft/sic. Puze dic not function,

5 o PGS S i
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NP9-63150 SR A STane Fired: " 5 Rebruisy 953 - _SEGURITY. INFORMATION
Functioning -Test of XB-444 dove Fuze, Yiews ' Rd 9 ‘“’?‘ﬁze—#ifa@ fired fron N*’% 500 ft,
8:

’tauncher An 2‘50#&,:, bomb vs~l-l/1." SIS ta_ge* at 54 obx. ] +-velcel g/ 1 ft/ﬁes 3
“Fuze functioped HO with(2L5 ft.‘ 038 ‘Sec.)’ d‘é’lay aftef: ixg%»acg. Note ftxze- [detona

t:—nerfte\r end og sand pile. : Ei re- 7
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