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Improved surface fuzing concepts have been
explored for every new reentry system

* Faster-responding impact sensors
» concepts include:
 faster-sensing mechanisms
 forward deployment of traditional sensors

« little, if any, additional prdtection against impact irregularities

« Radar proximity fuzing
» adequate survivability for all impact scenarios

« little, if any, degradation in burst height effectiveness




RHBREE UNCLASSTFIED

UNCLASSIFTEN

541



542




~

- B

UONCLASSTTT

LT

TITYY
1P 1n,

D

DoE

4(5)

543



544

\) e

4]
o~
L

AU IAISSVTONI]



—— A .

D

545



546

& SF A

= A\

SCE S

AASTANL AL

% FF
&1 9]
] A

N A B - P
SR e S s v o A

=

Inertial Devices

—

Mechanical g-switches & integrating accelerometers

 Stand-alone inertial fuze or initiation of reentry timer fuze
« Closure of electrical contacts cause by completion of sensing mass travel
« Features to attain minimum g’'s and g-seconds

 Fluid-metering
« Escapement mechanism

« Mechanical feature variations limit accuracy to 1%

» Extensive use as nuclear safety switches

. Electrbnic integrating accelerometers
« Stand-alone inertial fuze or part of “path length” mechanization

« Control circuitry generates “restoring current” proportional to acceleration
« Provides continuous measurement of integrated deceleration

« Electrical circuit tolerancing controls accuracy to 0.1%
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ACCUMULATOR
BELLOWS

PISTON MASS

INPUT TERMINAL
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SWITCH

\ CLOSURE

3nds ®
N N N NG T FOLL‘&’)'WER
* P
> NONCVSNUNNON N
<—. (1) STATIONARY
LU ROLLER
\\\\\\\\\\\\\
* w
TRAVEL OF FOLLOWER PIN |
& ROLLER ~ RELATIVE TO CAM
-
PISTON & CAM TRAVEL . FOLLOWER PIN POSITIONS:
1. RESET

2. 18t STAGE INTEGRATION

(PISTON STOP)
3. DROP-THROUGH (PISTON BACKUP)
4. MIDPOINT REST
5. 2nd STAGE INTEGRATION

& LATCH

TWO-STAGE CAM SCHEMATIC
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PIN PALLET ESCAPE
ASSEMBLY WHEEL

| Sandia Laboratories
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MC5 1951
4 element-remote set
Fuzing

XMC586 1958
4 element-remote set
Fuzing

Barometric Switches

MC10 1952
4 eloment-ramote set

MC48 1952
4 element-fixed
Syl

Jifuslha
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MCG665 1957
8 element-dial set
Arming & Fuzing

. 4 element-fixed .

MC273 1954

Jarming,

MC1266 1962
4 element-remote set
Arming & Fuzing

1967 technog

MC1312 1962
4 element-fixed
Option select
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Timers

« Reentry body fuzing
« Primary fuze on older systems
- High altitude fuze and/or backup to radar on recent systems

- Candidate fuze for earth penetrating weapons

« Bomb fuzing

« Also uses timer for safe escape in laydown mode

- Artillary projectiles and special munitions

« Depth bombs

« Timer initiated by water impact or hydrostatic pressure

UHIAISSVIONI] A28
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Timers (cont'd)

« Mechanism for initiating arming functions, l.e., batteries

- Critical element of any programmer and/or computer
for warheads, bombs, guidance platforms, etc.

« Technology evolution

-« Mechanical

» Electronic (LC)
» Crystal

Approximately 5% accuracy

Smaller with approximately 2% accuracy

Smallest with accuracy measured in parts
million
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Stockpile Stewardship will require
Maintenance, Refurbishment & Repair

Future:

Performance certification (both current & new)
Design & manufacturing (when required)

Environment:

No UGT for

Traditional AGT =reting EAPSIASIICES
system (nonnuclear) at risk industrial staff is
certification A base diminishing

Current need:

Stockpile design options
o Capability sustainment
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SWPP DoD/DOE MOU (draft)

¢ Purpose for MOU
Program authorization
Roles & responsibilities

* Program Obijectives
Exercise DOE capabilities relevant to SLBM
Demonstrate viability of system & component replacement options for

W76 & W88
Emphasis on non-producible hardware and development of certification

methods
Does not include fabrication of stockpile hardware

« Deliverable
Design Data Package for each option -- design definition, manufacturing

& certification feasibility, identification of subsequent activities
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Fuzing options for replacement Mk4 AF&F

Mk4 Mk5

 airburst radar, 3 ranges  radar-update path length

(RUPL)
 inertial airburst, g-started timer

 airburst radar, 5 ranges
« contact backup

« inertial airburst, path length
 high airburst, timer

* proximity radar

« contact backup
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( s — 6 . 129 CIA 3.053 DIA
3.998 DIA — 1.876

r—

.467

A&F
(Battery)
68 cuin

n

-y

m Altowance for change, 15cu in

- Firing System

M S50 cuin

&‘Ll“ e

R o~ ‘

P

,(,Mg 2.436

h?}“iﬁ 6 * 12 1 DIA

b L| | MC2912

€| e (Replacement) |

- MC3810
m Sandia National kb J
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Fuzing options for replacement Mk4 AF&F

«m climinate long-life thermal battery
‘ dormant electronics during coast
‘ minimum perturbation to existing antennas & RF system
‘ reduced clock accuracy requirements

‘ reduced inertial sensor accuracy requirements

«m simplified processing Mk5

- Mk4

7""‘}?}:‘
‘)3 « reduced non-volatile memory requirements
- @ nuclear safety upgrades enabled EEp» %
f» <m improved instrumentation mp g}l
- C
, U! dependable surface fuzing » >
;*‘g m
2 S N
e new fuzing option for Mk4 » e
‘ reduced development & production costs :a

565



566

A&F architecture to support W76/Mk4
and Pit Reuse

CONTROLLER % X
IRE SET
. F A7
SRAM
<4 x >
EEPROM @
X Program - S.L T
St RADAR SIG SIGNAL
CONTROL P
& PROC  <€—>| PROCESSOR
EEPROM
Preset e Random  |—p 100MHz
Noise Timing & Control
DATA
. LS GLUE LOGIC
¢ & —»{  watcuooc | asic
b POWER TRANSFORMER Ly .
-~ SUBMARINE 3>  BRIDGE RECTIFIER ’
/MISSILE | REDATA PRESET 40KHz - PRESET/INFLIGHT
 VERIFY INFLIGHT 80KHz Y L SHIFT REGISTERS
Level Shift
STAS/PREARM > BUILT IN
BAT. ACT = -
. FBA
2222} COUNTER &
\LAUNCH ACCEL |——» - T T LOGIC
k <
DECELL f———3 § &
g ANALOG
v . INPUTS
LLTB *#* Colors denote JTA CLOCK
BATTERY Independent Faraday . DATA JTA SUPPORT JTA POWER
Cages FIFO i <
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The following information is for reference only
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