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CONFIDENTIAL

BOMES USED IN . . . . . TSl: 100, 250, 2000 1b. @.P.| I, 8, ARMY-MAVY ROSE FZES
220, 260 1b, Frag.

4000 15, L.0. T

T92¢ 500, 1000 1b. 6.P,
500, 1000 1b, Chem, T 92

Automatic aerisl buret, 30—
§0 ft, above ground when

FUNCTIONIRG s e e

releared bHelow 10,000 ft. Aerial Burest, VT Type
ARMED CORDITION . . . If vanas frees to rotate, {For Low Level, Madium Lavel, and
appuma armed unleas aafety Tve Bombing Uss)

pin can be ilneerted,
ARMING TIME ., . . . . T9L -~ 2000 f% Min. SAT

792 - 2600 Tt Min, SAT

FUZES USED WITH . AN-M100A2 periss tall fures

OVERALL LENOTH . . . . 10.4 in,

EXTERNAL LENGTH . . . - 5.0 in,

EXTERMNAL DIAMETER , . . 3.4 in.

MATERIAL . . . . . . . Steel body, plastia top, metal ring, steel or plestio vanes,
DESCRIFTION: Aatomatic aerlal burst VT fuze degigned to initiate detonation

on apprcach to earth, Buret heighta depend on elze of bomb,

release altltude and epsed, and type of target {Sse Iutrodus-
tion}. Average Turst helghte obtalned with coemmon bombs drorced from 8000 f4. ot 200
mph true alr epesd, over average land are:

Fuze AN-MXO AN-M57 AN-wal AN-M54 AN-MES AN-US8
To1 25 30 30 low low hid
TO2 low ow low 35 45 low

"Low® indleates burate betwesn 3 - 10 feat. ¥Yalues will usual-
ly be higher when Aropped from lower altitudes and when released st higher plane speeds.
Ring type fuzee are eepecially sensitive to "passing” oblects so are useful in defoll-
atine trees mnd obhtalning reof top bureta,

At present about BOY wlll operate properly upon approach to the
target, 15% may function spentanecusly after arming, and 5% will be inoperative, Thess
fuzea have Min. ZAT reduced to 2000 or 2600 for use in low, madium, and dive bombing,
Alreraft mept pull away from bomb after releape to provide eafety, Floures of Min, SAT
are based on teats with the AN-M30, 100 1bh. bemb, Al)l fuzee «111 arm within 600 ft,
After the Min, %AT, in thie bemb., JAT in larger btombs 1e inoreased by ths reduotion in
alr veleeity over the vanes me followas: AM-MBY - 3%, AN-HM57 ~ 128, AM-MB4 - 249, AN-ME5-
33%, AN-M66 - 43%, SAT can be extended by uss of the T2EL dslayed arming device {eee
TB-2X-106}. Bombe ghould not be Aropped above 10,000 ft, ns srproach velocities will bs
too great to ohtaln effective burat helghta. TBY or TO90 fures ehould be used for high
level bombing.

The following fuzee have been lssued: TO1, TO91E1, TO2, TOZE1,
TOPE2, TYPE3, They A1ffer in that the 91, 92, snd 97E2 have a booster safety pin, mak-
ing them identienl in eavpearance to the TBY and TH0. The TOZEZ and 3 are modified
electrically to glve slightly better overating efficlency. Vanes may be sithar 10
bladed steel vanes or 3 bladed plastlc vanes.

QPERATTON® When the bombd 1s drorvped, the arming wire is pulled, rsleasing
the spring loaded vane lecking oin vhich Jumps out, freeing the
vaneg to rotate, The vanes rotate and drive the sleoctrie gen-

erator and the worm and epur gear reduction train. After the required numter of vane

revolutiong, the detonator 1ines uvp with the booster lead irn and at the same tims be—
comers electrically connected to the firing eircuit, The rotor detent in the Aetonator
roter snaps into the socket in the rotor housing, locking the detonator 1in the armed
vosition and at the same time withdrawing from the kevway in ths arming stem. The
vanee continue to rotate, driving the generator which has in the meantime activated the

YT element and charged the firing condenser, The fuze 1s armed,

Ypon approach $o m targst under the proper condlitions, the VI
element activates the firing circult which diecharges the firing condenser through

the electric detonater, initlating the explosive train.

REMARESD: These fuzes mre mechanizally interchangeable with the AR-MI1CS
series nose fuzeg but are not tactically interchangeable with
impact fures or with each other, If the TO1l fuze 1s ussd in
bamb alzea for vhich the TO2 fuze ilm specified, very low alr burete willl result. The
gane 1a true for transposltion in the other direction.

Theae fuzee are not to be used for horlzantal bombing runs be-
cause the Min, 8SAT 1e guch that the fuzes may be completely armed when only 250 %, be-
low the carrying airoeraft and early burats ip thls posltion would cause damace to the
plans,

ATTACK: Ses ATTACK on TS50EL and TSOE4 Nose Fures, page 5§ .




SUlEADEN. Lal,

VT ROCKET FUZES

Osrtaln problems unlgue te rockets ccour in apolying YT fuzes to this
weapon, The major problem 1s the effecet of after-burning or chufrfing of the rocket
#ctor upon fuze overation. Burnlng of the moter Zasea causes spontanecus func-
tloning of the VT fuze, Armlng of theee fuzea is therefore delayed by a mechanical
aetback feature untll the motor haa stopped burning. However, 1 the motor scoh—
tanesously re-lgnites at some later time during flight after the fuze has armed,
1t will ¢ause the fuze to lnitiate detonation immediately.

There are two methada of dealing with this problem, elther prevent arming
until the nrobabillty of afier burning ia cvast or prevent after-burning, The
first method has the dieadvantage that 1t reduces the useful part of the trajec-
tory of the rocket by vreventing arming for the firat 5 - 10 seconds of flight
time. The second method is more practical and work 18 belng done t¢ reduca the
tendenoy toward after-burning in trhose rockets which have thia problem to a
serlous degree. The Navy 3.25% rocket motor Mk 7 and the Army 4,5% fin stabl-
1ized rocket have proved aatlasfactory but the Navy 5" rocket motor is not entirely
asatisfaptory yet because of after-~burning.

Another problem in the spblication of VT fuzes to rocketa 18 the range dis-
pserslon of alr bursets dne to varlatien im burst heighta at low angles of fire,
Since the varlation in burat helghts may be from 15! to 60%, at very low angzles
the range dispersion of burats may vary by 200t'. To mtnimizs thia effect, dive
angles ln rocket fire from alreraft are recommended to be 207 or over, and tablea
of corrsction in aim point, for various dive angles, have been lasuesd to allow
sentering of the probable burgt polnt over the target, The steeper the dive
angle, the less the range ilepersion in bursets eo steepsr divea ars recommended
in VT rocket work,

RING TYPE ROCKET FUZES

The ring type bomb fuzes have been adasted for uase in the Navy fin stablilized
9" rockets by inclualon of a setback arming delay. There are two fuzee tn this
series, one of vhich 18 in production:

Fuze Uaa 3tatua

Mk 171 Med O (T 30) Alr to Alr, MNavy 5" Rocket, Development
3.25"% Motor

Mk 172 Hod 0 (T 2004) Alr to Ground, Wavy 5% Rocket Service
Head Mk 1 Mod 1,
3,256" Motar

Thede fuzea require epecial daeply cavitlzad rocket headea to accommodate

the long fuze stem, Thie e the ¥x 1 Mod 1, 5 rocket head. They ars used only
s1th the 3.25%, ¥k 7 rocket motor

48 ROCKET FUZEZ

Three VT type fuzee have been developed for uase in the Army 4,5% fin sta-
nilized rocketa, These are dry batiery powered fuzea lnstead of genarator powered
and therefore subject to troubles inzident to stowage and handling of cerlaheble
Iry batteries whose power outout and voltage declines with age, s#specially in warm
dimates, The M8 rocket is obaclesaent and these fuzes are also classed aa &bao-
Lescent but are included because of the quantities of them avallable for use in
sverational theatera. The fuzea are:

Fuze Use 3tatus
T4 (Photoelectric} Aircraft to Alreraft Not on !asue
TS Atrecraft to Alreraft; Alrcraft dervice

to ground or waber.
T6 Ground to ground Jervica
The photoelectrle fuze nas not bean iasgued to the servies bacause of certaln
Limits in time of day and angle of fire in which it i¢ uaseful because of the 1light
tntenslty necessary to make 1t functlon., It 1s not dlscuased in detail in this
sulletin because 1t will nrobably noet be encountered in the fileld, Complete in-
formation on it ls available in U.S.Army TB 9X-94.

The TS and TG fuzes are ideantical exceot for arming time and sell destruction
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Uy suaelyr-liavy poedn suls
AOHES USED IN . . - . . All GP, 3AP, Frag., Zhkenm,,
Incend. or Depth bomta
which take the AN-M103 ncadf
fuze. T 82

Automatle aerial burat 40+
60" above ground.

If turbine lock pln is
gone, assums armed unleas
gafety nin can be inaerted,
ARMING TIME ., . . . , 3600 f%, M¥in,

FUZES WSED WITH AN-MLO00AZ geries tall fuzexs

FUNCTIONING PN
ARMED COIDITION

serlal Burat, VT Type

normally.,
OVERALL LENGIH , ., . ., 8.4 in,
EXTERMAL LENGTH . . . . 3 In.
EXTERMAL MAX, WIDTH . , 10 1in,

MATERTAL . . . .. Steel body, plastls top, two aluminum bara athwartahipe

DESCRIPTICN: Thias i8 an automatic aerlal burst nose fuze of the gzeneral
clags deslgnated as VT. It 13 de=aigned to lnitiate detonatlon
af the bomb on avoroach to the earth at heights to give ef-

feetlve fragmentation and blast damage to the target. Burst helghts vary wifh tha aize

of the bomb and the type of target but are more or lzaa independent of altitude and
alr sneed at time of relesse vhen. above 5000 feet, {For exnlanation =f thees factors
see 'Introduction’.) Following are average burat neights iln fest cbtainad in comman
bomba when dropped from 10,000 ft. at 200 mph true alr apeed aver average land with
the TS51E1l fuze. Accurate data on burat heighta with the TB2 are not availatle but
will be allghtly higher than thess figures,

AN-H30 AN-M37  AN-MBL AN-MB4 AN-MES AN-MB8
TS1El 60 60 60 40 40 25

This fuze ts more sensitive to head on avproach to a target
than the ring type and leas sensitlve to ¥passlng objJecta, It can te uaed intare
changeably in any bomb which takes the AN-M103 fize when air burst 1a deatred.

At the present stage of development, apuroxlaately 90% of the
fuzes wlll furctiion properly upon approach to the target and the rezalnier will either
function spontaneoualy after arming but before aocroaching a targst or will be in-
onerative,

Thia fuze has a Min. SAT (Minimum 3afe Alr Travel) cof 3600 ft.
which may be extended by use of the T2El delay arming dsvice wrizh clanps onto a
bracket around the body of the fuze and prevents the anring loadad turtine locki
pin from jumping out and freeing the turbine until the presat alr travel af the T2EL
device has been completfed,

The booster safety vln in thls fuze locks the datcnator rotor
in the unarmed position, Before installatlon of the fuze in a best, the pin should be
nulled and relnserted. If it cannot be reinserted, the fuze is armed or cartlally
arped and should be destroyed,

CPERATION: When the bomb 1s dropped, the arcing wire 1s pulled, releasing
the gpring loaded turbine locking oin which jumds out, freeing
the turbine to rotate. The alr stream sntera tha cavity 1n the

fuze head, blews over the alr turbine and leaves through the lower torte, arcund the

turbine. The air turbine drives the electric generstor wmounted in the fuze stem and
the gear reduction syatem, After a minimum number of turbine pevsolutions (5600 ft,

Min, alr travel}, the detonator 1lines up with the booster lead ir acd at the sage time

becomes eleotrically connected to the firing cipoult. The rotor deteant in tpe Jdet-

onator rotor snaps out into a kols in the rotor houslnz, locking the detonabor in Cho
araed positicn and at the same time withdrawlng from tha Keyway in tre aralac atem.

The turbline contlnuee to rotete at high epeed, driving tnz gederator whlst Zas in the

meentime actlvated the VI element and charged the firing condenser. The fuze¢ la armed,
Upon aporeach to a btarget undsr the rrozsr conditiszas, the VT

element activates the firing elrcult which dlscharges trne firing 2ondenssr tirsuih the
electric detonator, 1nltlating the explosive train.

AEMARKS: Thia fuze differs from previcus geaerator energized cosb nose

fuzes in thal the entlire generator and arniag aystem 14 mounted
inside of the fuzs stem which fits inside of the fuza well, The firing corderaar 18
carried in that part of the body section which 1a outside of tre bozb and will usually
be demolished.

ATTACK: (1} If fuze las complete or generally intact:

{a} It 1o safe to approach unless turtine 1s rotating at
high epeed. If wind veloeity of more than 100 mph 1s blowing dlrectly into alr 2atry
porte, stop or deflgct wind asource before approaching.

(b) Fuze 1s safe to move or extrast after turblne la sa-
cured againet rotation by insertion of mafety pin,

{2) If fuzs is demcllshed excepct for porticn in fuze well, 1t
t8 completely safs te avoroach or move lmmedlatsly,

!
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. T82 VT BOMB NOSE FUZE (aRMED)
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CONFIDENTIAL

feature, The T6, launched from alreraft, arme after one necond and 1g nelf des-
troyed after 6 - 12 seconds to protect friendly instsllations below, The T8,
leunohed from the ground againet enemy installations, has the a=1f deatrustion
element ehorted out and does not arm for 5 seconds after firing to oravent pos-
gible early bursts from affecting friendly troope bafore it Has reached enemy
territory.

JT_FUZES FOR JPINNER ROCKETS

VT orojlectlle fuzes are being adanted to usez in aninner rockets me follows:

Fuze Anckat Status
Mk 170 Hod O Army 4.5" Spinner T 38 Mevelopment
Mk 173 Mod O Wavy 57 Spln Stabllized Rocket "

Theae fuzes are wet energlzed, similar to the orojectile fuzes but 1pclude
a breaker, activated by apin, to break the electrolyte vial to energlze the fuze,
They de not incorvorete the setback delay to prevent arming untll the moter has
burned out btut lnstead utilize a long arming time so that the motor wi1ll be #X-
hausted before the fuze 1a armed., These fuzes are identical in anvearance to the
TA0 or Mk 58 projectile fuzes and will be ready for igsue with the spln rockets
when they are released for service, Attack on these fuzee 13 1dentical to the
attack on the ¥k 53 ani TBOES fuzes., MOTE: The ¥k 170 fuze foT the Army T8,
4.5" grin stabllized rocket is also deeirnated the 771 fuze in Army termirology.

OTEFR VT ROCKET IZES

A small generator vowvered VT furze which le mechsnically interchengeable with
Navy fin stabllized rocket noee fuzes (Mk 142) e undzr develorment. This fuze
18 knovn as the TT2 or the T2005, derending on the ty-e of Intarnal conatruction,
Ite desirn 18 mnot entirely stabilized to date but it rhould be ready for -~roduc-
tion and is=ue about December 1945, It 18 nlao to be modifisd for use in the
81 mm, 105 mm, and 155 mm non-rotating mortaras, These fuzes for mortar spplica-
tien will rrobatly contaln a separate mechanical impact Iiring train in addition
Lo the YT element and electrical firing circuit. An attack on these fuzes will
he teoued when the fuzes are avalleble to the service,
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BOMBS USED IN . . . . . All GP, BAP, Frag., Chenm,,
Incend,, or Depth bombm
which take tha AN-MX03

nosa fuze. T 5I El
Automatlc asrial buret, 40!
-601 above ground for com-

U,3,384Y-NA7{ HCIE FLZES

FUNCT IGHING PR

.

mon bombe,
ARMED CONDITION . . ." . If vanes free to rotate,
sssume armed unless safely Aerlal Surat, VT Type

pin can be lneerted.
3600 £t, Min. 3AT
AN=H100A2 serisa tall
tuzes, normally.

ARMING TIME . . . . .
FUZES USED WITH

OVERALL LENGTH . . . . 10.4 in,
EXTERNAL LENGTH . . . . 5.0 inm,
EXTERNAL MAX, WIDTR . . 10.0 in.

dteel body, plastic top, twoe alumihum bars athwartshiza,

MATERIAL . . . . .
. plastic vanse.

DESCRIPTION: This is an automatic aerlal burast bomb ncas fuze of tie en=ral
claps designated as VT. It 1s designed to 1lnttlata detonation
of the bomb on approach to the earth at helghts to giva effoec-
tive fragmentation to the target., Burat helghts vary with the

size of the bomb and the type &f target but are more or leas lndependeat of altitude

and air speed at time of releass sbove 5000 ft, (For explanation of these factora,

asee "Introduction"). Following are average burst helghts in feet cktalned 1n common

bonts when dropped from 10,000 rt, at 200 mph true air aspeed over average land:

AN-M30 AN-MB7 AN-M8L AN-HE4 AN-ME5 AN-HES
60 60 80 40 40 EL]

Thie fuze 1eé more eensitive to head on acoroach te a target
than the ring type and less sengitlves to *pasaing® objeots., It can be used inter-
changeably in any bomb which takes the AN-M103 fuze when alr burst 15 desired axcept
in the 32864 flat noge depth bomb where the alr stream daea nst give 3afflcleat
velocity to the vanes,

At the present atage of developmeal, aporoxlzately &34 of tha
fuzes will funotion properly on aspproach to the target, a amall rercent wlil be ip-
operative, and the remainder will function spontaneously wfter armlaog but bercre ap-
proaching a target,

These fuzes have a Min. SAT (Minimum Jarae Air Travel) of 3600
ft. in the AN-M30 bomb and therefore are armed betwean 3600 ft. and 4200 ft. 1In
larger bowmba, SAT 1s locreased by the following amounis, due to deiresaded alr velogity
over the vanes; AN-~HS1 - 3%, AN-M57 = 128, AN-HS4 — 24%, AN-ME5S - 33, AN-ME¢ - 43%,
Arming may be further delayed by use of T2El Jdelayed arming davice. 3etilngz tablaa
for uas of this arming delay on various bombs can be found in TB-5%-108. The device
olamps onto the bracket, preventing the vane locking arm from releaaing toe vanes
until the preset alr travel on the T2E1l device haa been completed.

This fuze has a safety oin running alongelde ths bocster to
secure the detonmrtor rotor in the unarmed vosition, Before lrnstallaticn in a bomb, the
gatfety pln should be removed and reinserted. If it cannot bte rzlnserted, the fuie is
armed or partially armed and should be destroyed.

QPERATICN: When the boamb ls dropned, the arolnZ wire ia pullaed, releasing
the gnring loaded varne locking arm which Juans eff, freeing
the vanes teo rotate. The vanes rolata and drive the clestrie

generator and worm and apur gear reductlen tratn, After a alnloun number of vane revo-

lutions, the detonator lines up with the booater lead in and at the s8ang tim: tecomes
electrically connected to the firing circult. The rotor datent in the detonator

rotor gnapa into a hole in the rotor housing, locking the Jdetonator ln the arwsd poal-

tion and at the same time withdrawing from the keyway in thz artiag stex. The vanes

continue to rotate.drlving the generator which in the Geantime has activated tie VT
element and charged the riring condenser, The fuze ia arzad.
Upon approach to a target under tha croper cinditions, the

YT element activates tha firing circult which discharges the firing condenser through

the electric detonator, initiating the exploslve train.

REMARKS: The bars of thia fuze erould not be used to Tightsn fuze into
bomb and should be carefully protected from strain ar ahock,
This fuze 18 not genarally rescanended for use 1n bonba lesa
than 10 inches in dlameter because of vossibility of danazing the bara in toatlng up
the plane and in releasing the bombs. Damage to the bare will cause a malfuncticnlng
of the ruze. A few fuzes of thlg type were issued ae the TS5l with a 450G ft, din. SAT
but with other characteristice identlcal to the T351EL,

ATTACK: Refer to ATTAOK on TSHOEL and TS50E4, page _9 .
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TSIEl VT BOMB NOSE FUZE (ARMED)

conT NTTA
ONTIDENTIAL U.9,ARY-NAVY 2OCEET NOSE FUZE

. Yavy 570 Mead, 3125 Motor
(AR}

Autoratic merial burst 3OV MK_ '72

407 nbove ground

RCO¥ETI UIED IN

ETMIETIONING - e e e

ARMED COMNITICN ., . . IT vanea fres to rotate,
agoume Armed unless =afoty
cin enn te inaerted.
ARTING TIMD ., . . . N7 to 1.4 nsc, after smotsr Aerrial Puret, VT Type

burns out Alr to Cround Arclicatleon
-« .+ . ¥k 157 "od © PIR,
Mk 185 Tod O TIR

Fr1zEed 1raEp YITH

OVIRALL LPNETE . . ., 17,4 in.
EXTEAVAL L7vn7H . . . . 5.0 in.
EXTIRUAL PIA . . 3.4 in,

YATTRTAL . . . : . : Ateel body, nlastie top, metal ring, steel or nlastic vanes

DEICRIPTION: The Yk 172 Mod C fure is an automatic aerial buret rosket nose
fuze for use 1n aireraft launched rockets fired at ground or
water targets, It e’ an ala~tation of the ripe tyoe YT bomb

noce fure ant hae teen released to the service. Anathar fuze, the Mk 171 'fod 0, iden-

tieal 1n arvearspee and rechardeal structure £ the X 172 a1 0, 4g being developed
for vee Ip the s-me alreraft launched roctets fired 2t alr targets. Mo specifin

Information can he eilven about 1t at thila time.

The Yk 172 Mod O fure 1g Adecirned te functinn X1 — 491 agbave
averare ground. Beine a ring tyne fuze, it 1ls more gengitive ts "paaaelng” targets ang
causss hichsr elr burete at low anales of arvproach to the eorth and lower turste at
higher anrles of arrroach, This variation ~lue differopces of gencitivity betveen
Individual fuzes results in a ranpe of burst heighte from 15 %, to 82 €5, At low
apple fire, tne wlde anread in buret hrichte cruses a greeter a-read In burst range
vith resrect te the tarcmet. Pecommerdaticns =re to fire fror the ctecpest rractical
dive angles to reduce range Jdiewerslon, preferably ebovs X9 In additlon, tables of
correction in alm noint have been eet ur te allow centerins of turats crer the tarpet
at various dive angles. (3e= CF 1470 for tshles on =1t rolnt correctisn).

The armlng time of thoee fuzes flurtuates with turning time
of the roe¥et nmotor. Tha Mk 172 ia ready to flres by T actlon from 0.7 to 1.4 second
after setback ceases upon comnletion of mator burning., 'inlmum relegee TANZEs vYary
from 1000 yde at 02 ¥ to %50 vds at 110° F at 280 knot rlane epeed,

These fuzes Ilncorperate the hoseter safetr pin to pive poritive
agsurence of an unarced fuze when instplling. Pefore inaftelling the fuze in the
rocket, the aafety vin should be removed and relneerted. TIf it pannot be relnssrted,
the fuze is armed or vartlally armed and should be destroyed.

The 5" rocket carrilee an imnact btase fuze to dstonate on im—
wact thoee unita In vhich the VI action was ihoperable,

OPFRATION: When the rocket 1a lsunched, the arming =ire 1a pulied, rTe-
leasing the vane locking nin wvhich jumps out, fr-cing the
vaneg to rotate. Acceleration of the rocket of =more than

10 "g" fercea the hinzed inertla welght aft, acalnet ita arring, The insrtia weight

forces the locking dog awey from the arming etem pear sector by means of ita lever

linkage, freelng the pear traln to move. The vanee rota*e Arlving the electrie Zener—
ater and the worm and spur gesr reductlon train., After spgroxi-ately 100 vrne revo-

Juticne, the gear mecter on the ar-ine stem has rotated 25° clockvise and becomes free

of the gear traln. Ae the pear eector roves clear of the rear train, tha arsing stem

tenalon e-ring snape 1t 759 clockwlse where 1%t 1g detalned tr the eto= -1n on. the
tinged inertla weight. 9ince the arming ster and detonatoar rotor are fartened to the
rear rector, they also move 25° by vans rotatien and 75° by srring action, Tre vanee
centinue to rotate, drivinc the electric generator and gesr train, which 1= now die-
cennected from the arming stem. When acceleration cemsee Adue to the moter turning
oul, the lnertla welght spring forces the hinced Inertia welght forward, rulling the
gtop oln from In front of the gear sector, The string tensicn cn the arming atem snane
the fenr sector 202 around inte the armed noeition, 1lining up the dstonator with the
booster lesd in and meking eleectrieal connection to the firing cirecult, Tke roring
loaded detent in the detonator rotor snaps into & crvitr in the rotor houslrg, locking
the detonetor in the ermed position. In the meantime the electric generator ls furnlsh-
lng vower to the YT element, When the electric detonator 1e cannected tp the firing
circult, a charge starte accumulatine in the firine condenasy, After 0.7 to 1.4 gen,
the condenper 1r charged sufficlently and the fuze 1a armed,

Upon aporoach to a target under the rroper conditions, the ¥T
element activates the firing elreult vhich dlecharpes the firine cendenser through the
electrle detonator, initiating the explorive train,

REVARES: These fuzes A% the 50 Rocket Wead. Mk 1 Mod 1, and are
mechanloally interchangeable with the AN-M103 fuze and with VT
bomb fuzee. They are not tactically interchangeable with any other fuze and cannot be
used 1n ather rocket heade or 1n any bomb, VT bomb fuzes cannot be uesed in this roeket
head for automatic air burst actlon,
Rotation of the vanee without accompanying setback should not
be attempted ae it «ill Jam the rear traln and mn¥e the fure inorerative,
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MK 172 MOD. O MECHANICAL ARMING DEVICE

TS50El, TS50E4 = THI, 750 « continued.

burets will result,

Theae fuzea are mechanically intearchar b it
serlea nose fuzes but are nat taciically i ran
lmpact fuzes or with eacn zther. If e TESZ1l o
are used in bonb sizea for which the TH0E4 or 790 fuzea are steciiled, vary
The name 13 true for transpositisn Lo the other directiar
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If fuze is ¢omplete and gemerally intact:

{a} It ip safe to apcroackh unless vanea are rstatlag .at
high speed. If wind veloclty of zore than 0 ach 13
turning vanes, deflect wind or resove ailr streaam ssurce
before aporoachlng.

{b) It 18 safe to mave after vanes have been secursal
agalnst rotation. It is also safe to axiract frcz btomb,

If fuze 18 damaged or demolisked excevt For Tirtizn re—
painlng in fuze well:

{a) It ia gafe to acorocach,

{b) It 18 eafe Lo move bomb after 24 hours frcm the time
it wag dropved., It 1s safe to move bozb ilamedlately 4F
bomb nose 1s in average or molst soil or if nall sf water
hag been poured arcund noase fuze vocket to assure com-—
plete dlecharge of flring cordenser.
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£

ROTOR
DETENT

BOOSTER
LEAD ~IN
PLATE

. BOOSTER

BOOSTER
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Mk 172 - continued,

CONFIDENTIAL

LOCKING

“{UNARMED
POSITION)

ATTACK:

2.

If fure 18 comrlete and generally intact:

{a) It 1s safe to aorroach unless venes are rotating at
high eveed. If wind velocity of more than 60 mph 1e
turning vanep, deflect wind or remove alr str eam source
before arrroaching,

{b) It 1a e=fe to move mafter vanes have been secured
againet rotatinn., It is also safe to extract from rooket.

If fuze ig damaged or denolish=d except for portion re-
maining in fure well:

(a) It 19 safe to anrrnach,

(b) It 13 safe to move rocket rfter 24 hours from the time
it waa dropped. It le eafs to move rocket immediately if
bomb nose 18 in average or moist goll or if pall of water
has been poured arocund nose fure vocket to mesure com-
rlete Alscharge of firing ecnienser,



S d e et
Pl 5. AMMY - ANY s puleng

T5 _T6 BOMRS USED IN . . . . T:}rzl ;gi'_:%gég . o5, T 50 El
ROCKET NOSE FUZE o T TS50 E4

T50E4d and T9G:
~En%, Yo% IF. o.». T89
500, 109G lb. Chem.
FUKCTIGNING . . . . . Automatic aerlal burst, T 90
101 - 40" atove the ground.
ARMTD CONDITIGN . . . . If vanas Iree to rotate, Aerlal Zwrst, VT Iyce

assume armed (Unless in T8I
or TG0, the safety pin can
be lnserted).
TSOEL, TAG, TEO:

3500 ft, Min., 3AT
T50E4: 3600 ft. Min. 3AT. {Scme lots 3100 rt. Min. 3aT)
AN-HTOCAS serles tall fuzes

ARMING TTIME [P

FUZES USED “ITH .

[} OVTRALL LENGTH . , . . 10.4*
FXTERMAL TENGTH . . . . 5,0"
EXTTRNAL DIAMETER . ., . 3.,4"
FIRING MATFRIAL . . . . . . . 8teel tody, plastic top, metal ring, steel or clastic vanes.
CONDENSER

DESCAIFTION: This te an automatlic aerlazl burat bonb nope fuze zf the gen-
eral clags deslignated as ¥T. It 1s dealgned to Initiaste
detonation of the bork upcn acprcach to the carth at helghts

to glve effective {ragmentatlon Jamage to the Turget. Burst heights are degenlent

on aize of bomb, altltude and sgneed at time of release, and Cha tyre of tarzct. {For
explanaticn cof theee factors, sce Introductizn), Folloving are average turst Le dghts
in feet obtained in common bombs when dromped frea 10,0530 ft, at 200 aph trus aly
speed over average land:

BATTERY Fuze AN-M3D AN-MBT7 AR-HEL AN-MG4 AR-MGE Abi -8
TS50E1, T&9 15 20 20 low low 15
T50E4, T90 low low 1ovi 20 25 low

ASSEMBLED

*"Low! indicates burats between 3 - 10 feet, Yalues wlll
FUZE

usually be higher when dropped from lower altitudes and when released at Zigker plane
sneeda. Thene ring type fuzes are aspeclally sensltive to Ppassing® ubjeste iz are
ugeful in defollating by blast an? in getting roof top burats ln clity ar

SWITCH At the present atape of development, apsroximatel; 374 of the
. fures will operata proverly upon approach to the target, up to 15% may fucction STOnR-
tanacuesly after arming but betors approaching the targst, and 5% will Ee ln.icralive,

ESCAPEMENT These fuzes have a Min, 3AT (Minimum 3afe Alr Travelj of
ROCKER WEIGHT 3600 rt, in the AN-M30 bomb and therefore are armed between 3000 ft. and 3 rt, In
larger boaba, AT 1s increased by the following amaunts, due Lo Jacreased a velacity
ELECTRIC ESCAPE MENT over the vanse; AN-MAl -~ 3%, AN-HS7 - 12%, AM-M 84 - 22f, AN-MES - 224, an 134,
DETONATOR GEAR Arming may be further delayed by uae of T2El delayed arnirg devise. 3ettlag tatlea
for use of thie arming delay on varicus bombs can be found 1ln TA-GX-17G6,
FIRING - SET BACK
CIRCUIT » WEIGHT 3oms laota of the T50E4 cannot accammodate the T7T1 delayed
4 SWITCH . . DRIVE arming device becauge of a much heavier ateel ring around the vanss. No delayed arm-
' 3 Y - ing cen be accomplished on these lota of fuzes.
SPRING ALY SPRING
CONTACTS gf & The T89 and T90 have a safety cln ruarning alonzaida the
i v ‘ A -p PRI N bopcgter to sesure the dafonater rotor In the unarmed cositicn, Befora installation
-~ W ';jl (H b in a bomb, the saufety pin should be removed and relnserted. TP 1t casnct we reinderted,

NOSE CIRcniT{
S\EITCH )

The TH0El and T50E4 do not have ths boodsier safsty :ip sa 1If
a fuze ta found with the vane locking pln gone and the vanes free To ratate, 1T aust
bs conplidered armed and should not be used.

I the fuze 1s armed or partially armed and should be destroyzd.

MNEEXA

s 3. \ ;.:
ONDENSER ] R
RGNS Biren iy (5 \\i\‘ .:‘
) 5o

a ",
) Yod
Y B s
SWITCH ROTOR -4 T -,
IV 4 e s 0

Vanes may be elther 10 bladed stesl vanes or J bladed plastic

RELEASE PI 7 e vanes, interchangeably.
BOOSTER SPRING| Lyl REG"EEAARSE ) OPERATION: When the bomb ls dropped, the arming wirs ta vulled, releasing
HOUSING Zh the apring loaded vana locking pln whlch jumps out, freelng
oI the vanee to rotate, The vansee rotate and drive the electric
o) generator and the worm and spur gear raduction trailn, After the requlred nuabter of
b:] P vane revolutiona, the detonator lines up with the booater lsad lu and at the same tima
Wi CONTACT " BOOSTER . beoomea eleotrically connected to the firing eiroult, The rotor datent 1o Lhe det-
[ PLATE X . LEAD-IN onator rotor snaps intc a hole in the rotor. housing, locklng the detonater la the
Dé L T armed position and at the same time withdrawing from the Xeyway in the arming stem,
e LEAD-INSLIDER The vahes continua to rotate at high sceed, driving the generator which in the mean~
LEAD-IN SLIDER (UNARMED) time haa activated ths VT element and charged the firing condenser, Ths fu:ze is armed,

ARMED, BUT EXTENDED
( & ) Upon approach to a target under the proper conditlons, the VT
element actlivates the firing ciroult which discharges the Tiring condensar ttrough

the eleotric detonator, tnltiating the exploslve tralm, l‘

-2 - i - 7 - (uRpEE; () awif JdEara
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LA
T50EI-TS0E4 VT BOMB NOSE FUZE (ARMED)

CONFIDENT IAL 0, 8, ARMY ROCKET NOSW, FUZX
ROCESTS USED IN . . . . 4%5 Army Rockete: M, WBAL, "'5

MBAIR]1, MBAZ, MBAJ, T22,

T74.

FUMCTIONING . . . . . . TS5: Automatic aerlal buret, T
B0-70 ft. from target air-
oraft or 30-60 ft. above
ground. Aerial Burst, TT Fure
T6: Autommtio merial burst,
20-50 ft. gbove ground,

ARMED CONDITION . . . . No external evidenoe of

arming, If rockel has been
fired, assume fuze to be armed,

ARMING TIME - e e
FUZES USER wITH . . . . None

TG: 0.76 - 1.0 pe2.} TE: 3 = § geo. .

Voo pany ‘M:J
| B 9y Ti-s: AL Es)
Koo Ve hepd

B g

EXTERNAL LENOTH | , . 2.31 in.
7,56 1in, T

2,66 1n. T

CVERALL LENATR . , .

BODY DTAMETER PR

.

NOSE DIAMETFR ., , . . 3,14 1n. (max.}
MATERTAL . . . . .

Flretie nose cone with metal nose cap, Sheet metal can en=~
oclosing body inalde of rocket, .
VARKINGS ., . . . . None vialble from outside of rocket, NCIBZ atamped on nose
inelde of ocan.

DESCRTPTION: Thess are automatic aeriel burst rocket noss fuzes of the
general olage deslgnated ne VI', The T5 fuze 1a designed for
mireraft carried rockets, It hes 2 relatively short armi

delay, belng armed within 1 ssoond after launching at which time i1t 12 approximatsly

185 yardg away frem the firing aireraft. It also contains a eelf dsstruction elsmsnt

which initistes detonatlon of the round after 6 to 12 geconds of flipght to prevent

damage to friendly treops and lnetallations by rounds which migsed the target.

The TE ia deslgned for use from ground lsunchers agsinst ground
targets. Armlng of this fuze 1s delayed from 35 - 6 seconde to allew the round to
3lear friendly terrltory and gain altituvde before Lt is completely armed. Minimm
ugable range {at 8% quadrant elevatinn) 1s 1600 yarde. It contalne no self Asstruc-
tion feature. These two fuzes are 1dentical in construection and appearance except
for very minor modifications.

Thepe fuzes conelst of 4 parts; nose, dry battery, switch, and
boogter housing complete with booster, The batteries ares igsued aeparatsly from Ghe
fuzes and freesh batterles mist be installed when fuzing the rounds, The switoh ias
isaued with a rafety key in 1t. This key must be removed before mggembly of the
unlt and If 1t can be removed, gives positive aseurance of an unarsed switch., The
nose, battery, and switeh are aligned by weans of colored markings, plugged together
with pins fitting An appropriate sockets, and inpertsd In the boooter houelng whioh
threads directly onto the smaller dlameter threads on the fuze noss, The assembled
fuze then threads directly into the rocket haad,

A gpecial test met 1s lgeued with the fures te dstermine
operabllity of all elements before assembly. (See TB9X-03 TB9X-94). Testing of all
components before use im not sssential but the batteries ISA—TE) should be tested if
more than 4 months old,

OPERATION: Upon asceleration of the rocket, the setback wsight fastensa
to the escapemsnt gear moves aft, rotating the gear olook-
wise againat the tenslon of the gear train driving spring,

This motion 1a retarded by thes escapsment rockst weight which ls forced to reciproocate

to allow the tasth of the escapement gear to pasa by. (This crevents the system from

arping on g suddsn shook of short Auration ae vhen dropped againet the deck, a oon-
tinuous asoeleration of relatively long duration belug necessary to cmuse arming),

Clockwise motion of the eecapement gear causep counter olockwies motion of the re-

lease gear, After a fev degresa rotation of the release gear, the releass pin springe

into a slot in the relemse gear hub and at the pame time withdraws from the switch
rotor to releass 1t and the gesr train. The ewitch roter aneps counter olookwime due

to ite spring, olosing two switehes mounted on its edge, One of theme switohes con-

nects the electrioal pear in the nope to the battery and the other allowe thes firing
condenssr to etert nhar;zing through ita high reelatance electrionl delay, During ths
remaindsr of burning of the rookat motor, the arming syetem remsins in this position




CONFIDENI 1AL

L. 8. ARNY ROCKET NOSE FUZE - gontinusd, (TS, T&}.

OPERATICN (cont'd}:

with the setback welght held at the bottor of ths cyols agalnat the force of the gaar
train drive spring by tkbe acesleration of ths roocket., At the end of the accalera—
tion, the gear train apring overcomas the reduced reslstancs of the setback welght
and é.rivu the escapesent gear in & counter clockwise direction, The gear traln

has been raleased by withirawal of the relsase pln and thersfore rotates, moving

the lead-in slider over to line up with the slsotric detonator. wWhen the aglidar
moves into the armed position lte insulated ocontaot plate ocloses the circult asroas
the spring contaots and thereby puts the electriec detonator in the olrcuit, araing
the fute,

Upcn approach to a target undsr ths proper conditions, the
VT elemsnt cloeea the riring cireult and dlechargss the firing condenaor through
the slectric detonator, initiating the explosive tratn,

REMARKES: Loosensss of the rocket fine will ocause premature dstona-
tion of the round due to vibratiom in rflight, Before in-
stallation, tha fins should be chackad for lcossneas in

tha opened posltion and 1f loogeness ia noted {espescially in the MBAL, M8A1B1, and

HBAZ rookats) the fins should be notched with a special tool provided with the fuzes,

All fuze oomponents except batterles can be stowsd batwasn
-20° and 120° P_ Batteriss can be stowsd between -20° and 4700 F, 0° to 40% F beting
reconmended, Batterlea must be above ¢20° F, at tima of firing. Storags life of
; battéries at teaperatures between 0° and 440° P, 14 & - B months while at tempera-
| tures between 40° snd 70° P, 18 3 - 6 months,

ATTAGK: 1. Walt four hours before approaching, This will agaurs
the fuze not firing upon approach or eontast with metal ob-
Jects. Blow in situ, high ordsr, Never remove fure or
move racket except remotely as detonation will rssult in a
definlte percetritags of atvempts.
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CONFIDENTIAL

Start of fuze armlng may be delaysd by uas
af this devics through air travel diatances -
up to an additlonal 20,000 ft, Tablea are
necessary to obtaln the correot settlng for
&ny deoired safe vertical drop on a particu-
lar boamb, {Jee TB-9X-108), These tables
aleo give minilmus release altitudes under
various conditions,

Thesa fuzes are not te be partially pre-
armed by turning the vanas to make poeelble
use from lower release altitudea. Cagual-
tiesa to the carrying airoraft will ususlly
result. Bombe fuzed with VT fuzes oay be
Jettleoned safely unarmed and detonation
will not cocur,

MALFUNCTICNS & LIMTITATICHS

Bacauss of thelr gensitive egleotrical na-
ture, 1t has not been possible to completely
eliminate malfunctions of thess fuzea., Mal-
functions may be of two typea; "earllaat,
fuzea which function spentaneously after
arzing bul before avproaching a target, and
dude, fuzes which 30 not funotlon, Tha pre-
ponderance of malfunctions are “earlles”,
which may amount to 7% - 20% of thae fuzes
dropped, dependlng on the type of fuze and
the lot. The later fuzes are giving better
perforazanss, Duds aceount for a amall per-
cent of the fuzes but are partially com-
pensated for by uss of tall fuzes to glve
impact burst of those bombs in which the VT FPig.1-72El Armings delay installed
fuze waa lnoperative, on TSBEI fuzs.

Salvo release of armed VT fuzed bombs is not recommendsd bacause ai early
function of one fuze will cause datonation of all bomba of the group by interaction,
These fuzes are designed to functlon unon a audden change ln thelr surrcuziings
and detonation af one bomb of a salvoed group will cauge them all o funatisn,

For the same reason, minloum traln apacing should be greater than 50 feat for 100 1b.
bombeg and 100 feet for 500 1b. bomba to assure that early funszticna of cra bomb of
the group will not couse interaction on other fuzes of the %atick".

INSTALLATION, HANDLING & TE3ITING

These fuzes are generally uged with AN-M100A2 geriea tail ruzas in the bomba
to get imvaot detonatlon of the 5% of bombs 1n which the VT fuzea were lnonerable,
VI fuzes are ilnstalled using sneclal lock washera provided with the (uze snd are
cut 1n wrench tight. The beub fine must also be wrench tight or a tlgh ser¢entage
of early burate {after arming but before apuroaching the target} will reaalt. If
the VI noae fuze 1s arwed, the tall fuze ghould algo be armed, ctherwlaz the vibrat-
ing arming wire for the tail fuze will probably cause an early function of the VT
fuze. The fuzes are supplled in hermeticelly sesaled conbalcsra and ahould be un—
packed only aa required for uae.

These fuzas ars effective when used in the temperature range of -#39 to 14C% F,
They can be tested in the fleld only by obaervation of test dronzlnas in apnragriate
bombe. There 1a no other way of determining operability and the fuzeas s.culd rot
be stripped for examinatlon of working parte ae no indication of operability can
be cbtalned from vleual inspection,



The clmpeification of ¥T fuzes end descriptive litera-
ture ssncerning them has been reduced by actlon of Combined
Chiefs »f Staff, reference, Cominch Confidential d1epatch to
Fin EOA PY2010 Mow, 44, Thie reclasslfication has been per-
-itted te implement uee of the fuzes in theaters of aperation
ard ghould n=t ke congtrued to mean that there has been &
reduction 1n the baple need for security, Fhases of reclas~
alficetlon of intereat to theaters of opermtlon are as
follows:

{a} Tavinment when stockpiled and
in nneratlonsl uses . , . . . . RESBTRICTED

{b) Oneratisnal information and
ingtruetions, inoluding
teehnical document & manuals . CONFIDENTIAL

[e) AA sotion renorte listing ex-
penditures of ammunition
by Yark of fuze and glving
resulte of engagement . ., . . CONFIDEMTIAL

(a

—

Technieal information such an
dlagrame, frequencles,
specifications, reesearch &
development, countermeasures
and publleation of informa-
tion nnt llieted above as
CONFIDENTIAL, . . . . . . . . SECRET

A1l fuzes of thie type regardleas of appllicmtion or mle-
glle in which emplayed are coneidered to fall into the clasai-
Ffieatinn of VT fuzes. No nublicity vhateoever regarding thle
equioment may be released,
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VT BOMB FUZES

GENERAL:

Twe differsant tyres of VT bomb fures are in production and vae; the ring type
(ses TSOELY epd the bar tyre (pee TS51EL), They are similar in operatlion but some-
vhat A1fferent 1n tehavler, The ring tyre 1e¢ more senaitive to passing targets
gnd generelly givee loweT burete upon diract frontal erproach to a target. The
bar type 1@ quite eensitive “o targeta direectly in front of it and correspondingly
lems geneitive to reseing targets, Thie gives the posaibllity of selecting a fuze
to glve birst heights where desired for a aspecific terget. The ring type 1ig
excellent for Aafslisting trees becauas 1% 1o more seneltive to tree topm; 1t ia
sleo good for rosof ter bursts arainst tall clty bulldinge. The ber type glves
higher turpte 2ver flat ground and tende to paps tall trees or bulldings, walting
to ruret on e-rroach to the surfaes.

The tar trme fuze can b= uged effectively In any bomb with a fuze well that
will mccom-nigte tha AM-MI1AX npes fuze while the ring type, although 1t flts the
agme fuze well, can be used only in the bomb slzes for vhich it 18 specified, When
used 1n im-roper bashe, very low burets, 3' - 10' will generally ?e obtained with
ring tyne fuzes.

MECHANICAL FRATIRES

A1l " hemt fuzee are rowersd with wind driven generstora. The means of ap-
rlvine tnrane to ths geperator may te through vanee on the forward end of the fuze
5r by an =1r turkine mounted dser 1n the fuze body in one bar tyne fuze.

A1l T bortk fuzes utili-e an ele¢trlc @etopator which le disconnected electri~
eglly frow *he firing cireuit in the unarmed condition sand aleo is ocut of line
v1th the evrlnasive traip of tha fuze, Upon arming, the electric detonator ia 1lined
up with the karnter 1aad-tn an? electric cornpectione are megde to the firing cir-
gult., TIn ma-e —9%ele # gafety =in ingerted alongside the booster givea rositlive
mechanieal 1ndlcetion of the out of line detonator in the unarmed fuze,

ARKING

Arring ~f thega fursg 1s caveed by rotatien of tie vanes throupgh a 7900:1
gFear reduntian evstam, Af+ter a minimum nutber of revolutions (de-epding on fuze
rodel) ths Astanztar rator hea rotated throuch the necessary nunber of degrees
required to arm it ond locks in pleer, releasling the arming ahaft so0 that the wvanes
maT comtinue to rotate to Arive the generator.

A s~ring-lenied 7vana Irnczkine vip or erm prevente the ¢anee from rotating
until the avming virs le rulled, No Fahneetock clins are used on the arming wires
as they may frul tre vapes and cauvee malfunctions of the fuze, The tension on the
anring lordsd wane leocking pln 1= aeo adjusted that Fahnestock clipe are unnecessary.

The air *ravzsl necessary t2 cauge a VT homb fuze to arm ls dealgnapted as 3AT
{2afs Alr “ravel), Min, AT, the minipum sefe air travel, of any fuze in a 1ot is
atencills? ~g ~art =f the ordnasrce nomenclature on each fuze of the lot. No fuze
+111 erm At less alr travel in eny bomb than the fipure enecified as Min, SAT on
the fure, Three fipurer ~f 1n, SAT are ohtained from test dreopninge of repreasenta-
tiva garrlea of the 1at in 1M2 1b, bombe. All fuces of the lot will he armed 1n
s arregd ~f AOCY after ¥in. SAT, That is, I1f & Min, 3AT of 3800 feet vere srecl-
filed on g 1o nof furee, none wvould be arred st JE00 feet of alr travel and they
vould all =a armed at 42970 win_ SAT will be longer for larger bomb elzes due
to reducsed nir-stresm veloclty over the vanea, These Increases are as follows
for varinuae *omb elzes; PAN 1b, AN-MAY - 34, P50 Lb, AN-M57 - 12“, B0 1b, AN-ME4 .
24%, 1000 1h. AR-MAS - =FA, P00 1b. AM-MBE - 43%,

T'ndesr cartaln cornditinone, 1% ia deglirable to delay arming of VT {uzes longer
then the “In. AT previded in the h-e. Vhep flving atack fornation with other
unita of tre far~aticp flylng 270 ar nore below, or with a large fiphter cover
warking T=lcw, I1f the fureg vere srrmed in the neormal %time and napoed near the
lover {ri=-21v atreraftt, §nelyernce burets would occar cavelng casualties %o friend-
ly errft, ~ rrerent thie, —eck-rlcal arelnc delavs for attachment to these
fares hpre ve=esm daveloped, Theee TPCL ar=ine delara are g0 ingtalled that they
pregent *he prring Inaded rr-ing ~In from releaginr the fuze vanes Tor a presel
gir travel Aiptance, {(8ee Firure 1, Tg, 5},

RECOGNITION AND DISPOSAL
V.T. BOMB FUZES

T50, T51, TBY, TOG, TH#l, and T92;

CONPIDERTTAL

Upon 1moact with average terraln VT bomb nose fuzes shear off at the nose of
the bomb and leave only those parts that were housed in the fuze well, Tha parte
remalning 1n the fuze well conslst of the booster, the booeter lead-in, the eleg-
tric detonator (normally armed), the firing condensor, and the arming atem complets
vith gear train housing on 1ts upper end.

Examlnatlon of condensers recovered from ungrmed YT fured hombe 4rspped onto
frozen earth has shown that the condensere were undamgged by thls treatment although
the fuzes were sheared off at the bomb nose. The condensers rroovered from these
bomte weres charged and found to be capable of holding a charee eufficient to fire
a squlb, for 15 hours. Further investigation of firing condenpers indlcet ed that
they could not hold an effective charge for more than £4 hours under the most mdvan—
tapeous conditlone and usually would bs Alscherged well before the 24 hours. The
Tollowing weriods for discharge were noted when condersere were sut)ected to the
conditions eneaified below:

{a) Fuze 18 intect and all resiators ere in place: the condenser 1s discharged
vwithin a fractlion of a second after tke vans atoom turning;

(b) External fuze 1s sheared off and firing condeneer ig cpen cireulited: the
condeneer 1s dlecharged withlin a few eeconds in average sell, within a
few hours in dry eoll, and within P4 hours in very dry soil or dry alr,

Because of these facte, only in very rare ceses will 1t be necessary to attack
¥T bomb nose fuzeg in borb dieposal work, Almogt all UXR's w11l be found An soll
contalning some molsture. They, therefore, will Alscharge themaelves vwithin a few
seconds. Even when located in very dry soil or sand, the crotabllity of having to
meve the bomb within 24 hours after it was dropred is also remote. If the aondition
does vccur, 1t 1g only necessary to pour a pall of water {fresh or galt) over the
noge of the homb, being sure 1t thoroughly dampens the esrth packed into the fuze
vell, before moving the bomb, This gives positive mespurance that the condeneer ia
diacherged ard the VT fuze 1e safe for movement,

With regard to dipcosal of VT fuzed bombs aboard an sircraft earrier, slightly

different oondlitlene may exlet. If a VI fuzed bouwb is Jogtled free of the shackles
in a rough carrier landing, it may drop onto the flight deck and at the same time
pul} loope from the arming wire, Propeller waeh may cause the vanes of the fuze to
revolve, 1In this ceondition, it le dangerous to approach and handle oniy iT the ¥mnes
are rotating at high speed - suoh as when a 50 mph wind is directed acroes them.,
The course of the air stream should be stopred or deflected before aprroaching, It
is safe to spproach if the vanes are 1dling over slowly. The fuze 1s safe Lo move
or extract vhen the vanes have been sscured apailnet rotation, The fuze le not safs
for re-uge and should be destroved or dropped into deep water,

Under the sams theoretical condltieons as mbove, excent that the axternal
rortlon of the fuze hes been knocked off the bomb or badly damaged vhen falling from
the plane the fuze is aafe to epproach and rmove becsuse the vanes will not have
rotated a sufficient number of timee for the fuze to arm.

If YT bomb fuzes on wingracks on planes returning from abortive miseions are
found with erming wires withdrawn anl the vanes free to rctate, deflect the aiy
stresm ac that the vanes atop rotating, aprroech, seocurs the vanews with & locking
oln, and extrrct the fures. These fuzes will be armed an® shoul? be destroyed or
dropped in deep watesr,

T82:

Dlgpoenl of TBZ2 fured bombs 1s simplified by the locatlon of the firing con-
deneor in the portion of the fuze external to tke bomb, Upon impact with the target,
the external portion of the fuze 1s sheared off, leaving 1t safe to acproach and
move to dlapcanl areas immedistely.

The mame conditlons apply for dlepossl on Oarrisre as with the TS50 t.ype fures
deseribed shove,

V.T. ROCKET FUZES
Mk 171 and Mk 172

Thege fuzes are identical to the ring type bomb fuzes except for the following
features:

(a) %1ec§r1c§1 modification: The discharging resiaster for the firing condenser
s absent,
(b} Mechanloal modifieatlon: A mstback lock is included in the arming system
requlring simultanecus asceleratlcn and vane rotation to srm.

.
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75 Before Iapact M4A2 Before Impact

T5 After Inpact with Soft Ground M4AZ After Impact with Soft Ground

TS After Iwpact with Hard Clay 442  Affer Imnact with Timbep

FIG. 2. TS5 VT AND M4A2 IMPACT FUZES
BEFORE AND AFTER IMPAGCT

GOHFIDENTTAL

INTRODUCTION - continued,

The stze of the bomb in wnich the fuze ls uged +1ll vary turat Letgrts wida-
ly, but in no predlctable pattern, Burst nNelghls ara tabulated far varicus beamb
alzes with different VT fuzes and the tables must te followed in nredleting turat
heightsa.

The helght of release and alr apeed at Lime of release affact burat rel ghta
by controlling the rate and angle of anoroach of the fuze to the targat. In Zen—
eral the ring and cap type fuzes are Anfluencsd by angle and rate of atrroash
while the bar type fuzee are rather insensitive to tiese difrerences. Buraté with
ring type fuzes are generally lower aa the angls of apcroach fesrs the vertical,
However, burast heights of ring type fuzes 1ncrease with acrroach aceed up o a
cortaln polnt, By balancihg these factors of acnroacn soeed and asoroach ang le,
fairly constant burst heights have been obtained for siralght ticting at altl tudas
of less than 10,000 feet. At altitudes of releass atowe 10,070 fset, burst
helghta are reduced acmewhat. However, for any given altitude of releaae on
level bonmbing runs, bursts will be higher with grester olane sceeda when Jdatng
ring. type fuzea because approach angle will be less vertical.

In the use of VI fuzed alrcraft rockets, buraet helghts are lower at aTe ater
dive angleg agalnat surface targets, thereby asstating in reduclng range dfsp er—
sion.

For detalled figures on burst helghts to be obtained under various cond itions,
ses THON10E,
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INTRODUGTION

{Dlsposal Bulletin on VT Bombk & Rocket Fuzes)

The YT Principle of Fuzing,

The ¥T princicle of furing makes poesible the detonation of exvloslve ord-
nance in eurh s roaltlsn uren aprronch to a target that maximm fragmentatlon
Aamage 18 2-tainsd, Fures utillzing thls principle of areratlon inltiate detona-
tlon by slestrical interaction inv~iving closensas of the target, and rate of
aporeach of the fu-e ta the target, both factore necessarily belng preeent to a
certaln cefinite derren tefore the fuze onerates. These fuzes orerate entirely
Autometicslly, no time cetting being recessary or voeeible, Each fuze 1s deslgned
to coverate nt the magt effective voint for the grecific weapon 1n which it 18 to
be used ar? te not effective in nther weacons.

In a trevioue rtanphlet (VT Prejectile Fuzes - Recognitlon & Dispoeal), the
aprlicatien Af the VT princivle of fuzling to rrejectliles was dlescussed, This
pamphlet covers the applicatlion to bombe and rockete.

Advantages of Alrburat.

It bee teen found that alr burete 20' — £0' sbove the ground greatly increass
the fragrentation eres and thereby increase the lethal effectlvenasg agalinst troops
in faxhales and plit trenches by 3 — 27 times, Thils 18 equivalent to having many
rore pletep of ordnarce tesring on the terget. Controlled alr burast will mlsa
cover a much lerger rrea v1th chemicals than wlll impact fuzlng, so VI fuzing le
effective for dlatributing persistent pases and chemlcal smoke.

¥T furine ie not uweeful in Asetruction of heavily mrmored or relnforced tar-
gets which regquire lrrect or ehort delay fuzlng to allow nenetration. It will not
produce cratering, end therefors tecomes useful in countermlning mine flelds, due
to an increase in blast strenpgth

Factora Affecting Puret Helght.

The turet heipht that will be obtalned denends on certaln factors which may
te tabulated ap folleows:

Faotors nver which uvaer has ne control:
1. Fuze Sensitivity
2. Haturs of Target
3. 9ize and helght of the Target
Factors over which user has controlt
1, 8i1e of Romb or Vehicle
2. Helght of releass {or angle of fire in cape of rookets)
3. Aireraft speed at time of release
Fuzre seneitlvity 18 adjueted in design and matufacture to give the moet ef-
fective turat helghte for the rerticular ordnence ltems for which the fuze l@ to be
used: 1,e., a fuze for vee againet ground targets will have a lower sensltlvity
than a fuze for uee agalnst aircraft because the terget 1e larger and therefore
influencep the fuze mors etrongly. No changesa in senalitivlty can be made after
mashufacture 1p cowplets,

The plze and tves of target w1lll effect burat helghta. A larger target will
naturally have a greater effect on the fuze and cause it to operate earlier. A

wet target hae more influence on the fuze, Burat hejghtes over water willl be approx-

imately dsuble thoge over average land., Marehy land will fall in between these
figures. <7ery dry land or dry sand will csuee buret helghte about 2/3 me high ne
aversge land, Puret helghts ars normally glven in relation to average land unless
epeciflically indiceted otharwiae,

A mese of tall trees or lerge bulldings will increass burst hslghta over lamd
in thetr vielnity btut the increaee in burst height »11! be somevhat leee than the
height of »bjJectes, the degrae of intlvence being dependent on the denslty of the
object,

<

VYT ROCKET FUZE3 - contimued, CONFIDENTIAL

Attack on thess fuzea la 1dentiocal to attack on the ring type bhomd fuzes ex-
cent that 1T a fdud Mk 171 ¥od O or Mk 172 Mod O fuze 1a found inTact, 1t ehowuld not be
moved for 24 houra. Thie conditlon will probably never occur because the high
veloeity with which rockets hit the target will destroy an lnoneratlive nose fure
and the base fuze will normally detonate the rocket on impact.

T4, T5, and T6 Rocket Fuzss:

These rocket fuzes present one of the most difficult dievosal jJobe in Tomb die-
posal work becauese of the dry battery nover suvply end the inaccessidle firing con-
denser. The firing condsnser ia mounted inslde of the dry battery. PBoth the battery
and Tiring condenser are vrotected from damage upon impact with the target by thas
fuze nnae., The fuze is armed by esetback and does not dlsarm upon hitting a target.
~he condenoer mar retaln a charpe for a year or a0 after firine and 1es miscentible
to detonaticon uron movement at any tlme.

“1tlin 4 hours after the rocket has been fired, the "A" pover aupply hasg been
exhausted te the point where aprreach to the rocket and touching with disnoeal gear
cannot cause the round to detonats. However, 1t is uneafs to move because tle power
supply which charges the firing condeneer 1a still intact and will keep the condenser
charged for montha.

No attack on this fure has prroved both practical and mafe ln experimental work
to date, Injection of a copdueting liguld to make the unit electrically lnoperative
1s 1moractlcal hecause of the construstlon of the Tuze end round. Extenslve work hae
teen done with clreulinear (ring type) shape cherges degifmed to separate the elestrie
rover pupely of tre fuze from the electrle squlb by Blarting off the forward 2,5%
of rocket noee. However, thls nrocedure nroduces Figk order detonations frequently
enourh that 1t connot be recormerded for uwae where frarmentation davare canrot te
accented,

1f frarwentation can he accented, 1t Lo safer to blow Miph order rith a ¥k 1
or Mk I shape charge cone directed approximntely 1-1/77 forvard of where the rocket
aotor attnches to *he hiph explosive hend. Tt la rreferable te pleee charse vitheout
touching or moving rocketl.

If fracmentatisn from tlowing in situ would allow the vosclbility of conslder-
able damare to ndjecent instelleticns,the rocket shoula be sandbarced or rolled inte
a nlt by remote control befeore detonating hirh order.

Never attemnt to rewove fuze and never atterpt to move rocket except remotely
ae high order detonatlon may result at any time upon movement, as much as a year
after firing,

Becauge of the danper involved 1n mietakenly handling rockets fuzed wlth TS
and/or T6 fuzee, recognitlion should be positive. Figure 2 shows photogranhlc views
of the T5 VT fuze before and after TAring as well as the H4A2 impact fuze in the MB
rocket,

REFERERCEY

BOMS FUZES:

U. 9. ¥avy 0.P. 1444 (Preliminary} V.T. Bomb Fuzes
7. 9. Army TB 9%-106 (Preliminary} V.T. Pomb Moase Fures

ROCKET FUZES:
U. 9. Navy O,P, 1470 V,T, Rocket Fuzes {for sircraft rockete)

U. 8. Army TB ©X-94 Fute, Rocket P.D. T4 & T5
U, 8. Army TE 9X-83 Fuze, Focket P.D, T6




-1 -

ez
92
LE=g2

¥a-ce
02-61
¥e-s1

ST
eT
1t

91— ¥

£ -2

i Ui ERER MR TR

‘.

Lt $30ON3UIITY
. v a4 o '31“1 I9H00H LA
L BOING QWO JA

T IVEQSI) ONY NOLLINGOO3Y

* * eIng 8PON 30300 9L PU® Gl
oIy @poN 30004 A O POX 24T WM
e §3ZN4 LINVO0Y LA
g0Ing o8ON quog RBEL ‘T6X

.. @INg 60N qUog LA ZBL
. e7nd 260N quWod Lo T3ITSL

Tt % %Ing eeoN quwog 1A O6L ‘6B

RINd 980N quod IA %309l ‘THOSL

et $3INd ANOY 1A

Tt NOLLONAOHLNI




BOMB & ROCKET FUZES | %2

VT

(RECOGNITION AND DISPOSAL)

JULY 1945

(SUPPLEMENT TO USNBDS “TOOLS AND METHODS")

CONFIDENTIAL

-

Py R
# ; o)
- Ty

o

_

S o T



