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Abstract (U)
This report describes the B61-6,8 bombs in development as a part of the Stockpile
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Foreward

The B61-6,8 bombs will resull from a factory retrofit
of the B61-0,2,and 5 bombs. This retrofit is being conducted
aspartof the B61'Siockpile Improvement Program (SIP). The
goal of the B61 SIP is to upgrade B61s in stockpile by incor-
porating modem design features of safely, use control, and
improved operational flexibility. Recferences 1-9 trace the
stockpile reviews identifying the shoricomings of the stock-
pile and the recommendations for a selective retircment/

_retrofit program. Each of these references is reproduced in
Appendix A of the B61-7 Weapon Development Report'? and
summarized in the foreward of thatdocument. The mechani-
cal and electrical design of the B61-6,8 is very similar 1o the
B61-7, an ongoing retrofit of the B61-1 scheduled 1o be
completed in September 1990.

The SIP does not follow the normal nuclear weapon
path of authorizations and approvals. No @1 through @3

activitics occur. The first authorization occurred with the
release of the Nuclear Weapons Production and Planning
Directive (P&PD)issucd by the Director of Military Applica-
tionsin March 1987 scheduling the production of the B61-6 8.
Phase 4 authorization was granted by DOE/AL November
1987. Since stockpile assets are required for the B61-6,8
production, a Product Change Proposal was coordinated
through Ficld Command, DNA defining the effect of the
retrofit. The PCP for the B61-6 was approved in Aprit 1988.

Atthistime, the DOE/DoD coordinated draft Miiitary
Characteristics for the B61-6,8 await NWCSC approval. The
Interim Design Review and Acceptance Group (DRAAG) is
tematively scheduled for May 1989.
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Summary

The B61-6.8 is a faciory rctrofiu of the B61-0,2,5,
utilizing an {HE puclear primary and cnhanced clectrical
safety components. Usc control, command disable, and im-
proved operational flexibility featurcs arc also included. The
B61-6,8 was designed to be compatible with all aircraft now
approved for B61 carmriage.  Compatibility will only be
demonstrated for thosc Navy aircraft listed in the MCs: A-4,
A-6, A-7, F/A-18, and A-12 (when available). No known
problems exist.

The B61-6,8 will be ficlded 10 be compatible with

-aircraft empioying AMACs without Inient Unique Signal

(IUQS) generators through the employment of the MC3025
Signal Selector. The MC3025 will be removed from all
bombs onorbefore 1 January, 2000. Only aircraflt with TUQS-
capable AMACSs will be compatible after this time.

Significant design features of the B61-6.8 are as fol-
lows: -

Physical:
Length 3597 mm (141.6in.)
Diamcter 338 mm (13.3 in.)
Weight 350 kg (770 ib)
Yields:

'DrUdL |

(3)

Delivery Options:
- Freefall Airburst (FFA)
Freefall Groundburst (FFG)
Retarded Airburst (REA)
Rewarded Groundburst, Laydown (REG)

Aircraft Delivery Constraints:
Ceruficd L0 maximum aircraft capabilities ‘
\ T pob/e
l C- - b (3

Safety:
Use of IHE for primary explosive
Primary is inherently one-point safe
Enhanced electrical safety to meet modern nuclear

safcty standards
Use Control: .
' Jod
L(3)
' 7
Limi{_ed Life Components: ?Db/'b“aﬁ
v . bt’.’a}
{nirinsic Radiation:
Ve
i
f |
Tobd h{)
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Interim Development Report

for the B61-6,8 Bombs
1. B61-6,8 Overview

Design Objective

The B61 Stockpile Improvement Program objective is
to upgrade all B61 bombs o incorporatc modem design
{catures of safety, use control, and improved operational
flexibility.

Design Characteristics

The B61-6,8 will provide enhanced nuclear detonation
safety and plutonium scatter safety in abnormal (accident) en-
vironments by the usc ol (1) exclusion region isolation of
safety-critcal elecinical circutts with colocated weak-link and
stronglink devices, (2) prearm and post-relcasc unique signal
control of strong links, and (3) insensitive high cxplosive
(IHE). Use control is provided by Category D Permissive
Action Link (PAL) and nonviolent command disable (CD)

assuming proper clecirical and environmental inputs. Tests

and analyses have been performed Lo evaluatce the responsc of
1he bombiothe Stockpile-10-Target Sequence (STS) environ-
ncnts.

The physical characteristics of thc B61-6,8 are:

Weight 350 kg (770 1b)

Diamcter 338 mm (13.3 in.)

Length 3597 mm (141.6 in.)

CG location 1530 mm (60.25 in.) [rom nosc

10

N ralM

L

No ficld testing or maintenance is required other than at
the time of limited life component exchange. Ficld mainte-

Im

Exceptions/Limitations
;the B61-6 L MCs. The MC reliabilit
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2. Bomb Description

General

- Boost System

The B61-6,8 is a major modification to the B61-0,2,5
bombs in stockpilc. Return of B61+0,2,55 1o the DOE
production [acility is required [or the conversion o be per-
formed. To reduce production costs, maximum reusc is made
of returned bomb components. Table 1 indicates the major
parts (rom the returmned, or “*parent,” weapon, and the new pro-
duction parts that makc up a B61-6,8 bomb. “Carryover”
design parts from the B61-7 program currently in praduction

were used when possible to save development and production
COSIS.

> ¥ ‘
RN |
Nuclear System N ]
The nuclear system for the B61-6.8 uses the “parent”™
] ,
w ‘
RS
b . ]
__Primary -
i’
H

et e o b P
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Table 1. Source of B361-6,8 Major
Componénts/Assemblies

7 ()

o)

vr.'rJ

_—
C—,

12

_ _Secondary

Mechanical/Structural Design

The B61-6,8 consists of four major subassemblics

(Figure 1): - Radar, Center Bomb, Preflight, and Tail. |

e ————— |

=

¢
LYY

B6l-6
Nose MC13828
Center Bomb MC4110
Preflight MC4118
Tail MC4119

MC1828 (B61-6)/MC2807 (B61-8) Bomb

Radar Nose

B61-8
MC2807
MC4111

The MC1828/MC2807 Bomb Radar Nosc!! (Figure 2)
cxtcnds from Station ) 1o Station 26.75 (679 mm). The
auachment to the center case section is made with 36 screws,
like all-of the major subassembly matings on the B61. A dual
channel radarand dual channel impact fures arc located in the
nose. Honcycomb material is incorporated hehind the radar
and impact luze circuitry’ 2 1o provide enere v absorption dur-

ing taydown.

-

o>
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MC4110 (B61-6)/MC4111 (861 -8) Center
Bomb Subassembly

The Center Bomb Subassembly consists of the nuclear

system; the arming, fuzing, and firing system; and the center
case scction.

14 Swlm!‘
...Iln 7 T I




MC4118 Preflight Bomb Subassembly

The MC4 t 18 consists of the MC4136 Preflight Control-
ler and the MC1951 Racket Motor.”> The preflight casc
scction has a variable cross scction with amaximum thickness
0f0.75-i0.(19.05 mm) 7075-T7351 1 aluminum cylindcr and
joins the center and tail case sections. The aft suspension lug
bolts to the top of the preflight casc scction while the forward
lug is sccurcd 10 the center case section.  Preflight case
sccuons will be rcused for the Mod 6 and 8 bomb alter
machining to cnlarge the preflight controlier access door
opening.

The reused MC1951 Rocket Motor is bolted 1o the

prellight case: its function is to spin the weapon to provide

acrodynamic stebilization during frcefall deliveries. Since

the MC1951 is nolonger in production, rebuild of NMFT and
SFT units will usc the MC3003 (Figurc 4). Funcuonally and
mcchanically, the MC3003 is identical to the MC1951 except
the ignitor in the MC3003 is a onc-ampere no-fire, one-ohm
device, whercas the MC1951 contains a 100 milliampere no-
fire, 4.5 ohm ignitor. The clectrical system is designed 1o fire
cither device.

The MC4136 Prefiight Controller is also sccured 1o the
preflightcase. Access tothe preflight control panel is through
a door in the case; this door is provided with dust and EMR
scals. Several cables Lerminate in or pass through the preflighi
scection interconnecting the ICU and preflight controller with
components in the preflight and tail sections,

ety
=
‘ MC 3003 SPIN ROCKET MOTOR
NOZZLE SUBASSEMBLY -
GRAIN INHIBITOR _
T IGNITER CLOSURE DISK
o s
SROPELLENT GRAIN .
AMMONIUM PERCHLORATE —— PLUG
POLYSULFIDE PREPOLYMER
GCLOSURE. DISK
TE TRANITROCARBAZOLE -~~~ —
NOZZLE INSERT
BRIDGE WIRE ...
T NOZZLE PAD
BRIDGE CONTINUITY LOQP —-
MOUNTING FLANGE =7
- BORON/POTASSIUM NITRATE
INITIATOR SUBASSEMBLY
(GNITER SUBASSEMBLY BORONCALCIUM CHROMATE
Figure 4 MC3003 Racket Motor
15
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MC4119 Tail Bomb Subassembly

This subasscmbly includes the bomb retardation sys-
tem, the MC3624 Filter Pack't, and the MC2213 Actuator and
Pulse Batiery Assembly. These components arc mounted
within a light aluminum casc to which four fins arc bolted.
The rewardation system, which includes the MC1887A Para-
chutc*®*and its deployment hardware, the casc section, and the
fins arc reused from the parent bomb. The MC1887A Para-
chutcconsistsof a 17-ft-diamecter ribbon-type parachute packed

around a set of telescoping aluminum tubes, a suspension line

load ring, a deployment platc, and a set of deployment tube
brakes. The parachule is deployed by firing the MC 1835 Gas
Generator'® (Figure 5) into the volume enclosed by the 1cle-
scoping wbes. Line stretch is abtained in approximately
0.165 scconds. Forrebuild of NMFT and SFT units, the B61-
6.8 will use the MC3002 Gas Generator. The diffemce
betwecen the MC3002 and MC1835 is theenergy requirements
of the ignitor. Like the MC3003 spin rocket motor, the
MC3002 employs a one-ohm, one ampere no-fire ignitor
rather than the4.5 ohm, ~580 milliampere all-firc device used
in the MC1835.

The filter pack and the acluator and pulsc battery asscm-
hly arebolted to thetop-inside of the taif casce, The fifter pack's
umbilical conneclor and the actuator and pulse batlery
asscmbly s pullout rod extend through holes in the tail case for
aircraltinterface conncctions.

S [FIED

B61-6,8 Mass Properties

At this time, cstimaltes for the B61-6,8 weight, CG, and
moments of incrtia arc based on comparisons with previous
B61 mods. The components causing the largest deviations
from the B61-7 will be the Acorn assembly, MC4137 TSSG,
and the JTA (ballast for WR). When the fidelity of the test unit
warrants, we will adjust these estimates as necessary during
the development program. Final verification of mass proper-
tics will be obtaincd on the first few B61-6 bombs at the DQE
production plant. The table below presents the best available
data with comparisons to the B61 stockpile.

Table 2. B61 Mass Properties

B61-0.1,2.5 B61-3.4 B6l-6 B61-8
CG,in 60.265%.25 61.2+5 60.26 60.16
Wt, Ib: 716x10

751%15 768 770

*Moments of incrtia are in lbm-in? units,

EPOXY

ANTESTATIC SHUNT MIX
AN

AN

BRIDGE CONTINUITY LOOP

BRIDGE WIRE -

BORON CALCIUM CHROMATE

BORON 'POTASSIUM NITRATE

BORON POTASSIUM NITRATE

O RING SEAL

| ;nlnnjqn SUBASSEMBLY

| PROPELLANT - IMR 4350
O RING SEAL

INITIATOR CLOSURE DISK
IGNITER SUBASSEMBLY

I~ CLOSURE.DISK

IFigure 5. MC1835 Gas Generator
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Electrical System ‘
The B61-6,8 Electrical System provides all arming
fuzing, and firing signals required to initiate the nuclear
system following proper prcarming and delivery by strike
aircraft. In addition, the MCs require that the bomb design
provide stringent nucicar safety during ali phases of the STS
priot to bomb prearming (Chapter 4).‘ ' h

Now

S [Use control (Chapter 6) 15 pro- -
vided by Category D PAL and Command Disable (CD)
systems. Typical aircrafybomb operational sequences are
described in Chapter 3.

Bomb electrical componentsthat are required to survive
and function following laydown delivery are contained within
the center bomb subassembly. These include the MC2918
Firing Set, MC3554 Neutron Generator (2 each), MC4138
Programmer, MC3656 Main Bauery (2 cach), and the
MC4139 Junction Box. The MC4175 (2 each) or MC4137
(one) Trajectory Sensing Signal Generators are also located
in the center bomb subassembly. Electrical signals into the
center bomb subassembly pass through a single MC3612
Lightning Arrestor Connector (LLAC) mounted on the cover
plalc.

The MC4140 Interface Control Unit mounts on the
preflight subassembly side of the cover plate. The MC4136
Preflight Controlles mounts directly to the preflight case. -
Similar mounting is usecd o secure the MC3624 Filter Pack
and the MC2213 Actoator and Pulse Batlery Asscmbly to the
tail scction.

MC2918 Firing Set

=

.
L.

naln N&EIFICD
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Thc MC2918, which contins the major bomb
saling clemcents, is divided into three regions that are
scparated by high-tecmperawre-resistant, clcctnc.xlly
insulating barricss.

_ - —_ e G re——y

The sccond region contains the transverier power |
amplifier circuits and the MC2935 TSLSs. All signals
cntering the second region pass through the MC2969
ISLS.

The third region contains the MC2918's high-
voliage transformer and X-unit. Parallel 5-M thick-
film resistors are provided (o bleed the X-unit charge
within about 5 seconds if arming powerisremoved. All
signals entering the third region pass through the con-
tacts of the MC293S TSLSs. The ncutron generator
trigger signals are transformer-coupled through the
exclusion region barricr.

MC2969 Intent Stronglink Switch

The MC2969 Intent Stronglink Switch,'? which is
currently being produced for the B61-3,4, B61-7, W78, Figure 7. MC2969 Intent Stronglink Switch
W80, and B83, is used in the B61-6,8. The switch is part of -
the intent safely subsystem (Chapter 4). Functionally, the
MC2969 isolates all firing set exclusion Region 2 circuits
from exclusion Region 1 circuits T
until it receives the proper intent
unique signal (TUQS) from the .

: Exercere Assat | Group | Group | Groun | Groue G'Dun ern Group | Group ) Druve .
AM{\Csyslcm. T_hcswuch.shoyn li | e || 18 e | en | 18er
in Figure 7, consists of two main | 5P 1P mare
parts: a contact assembly of 14 vise | 2P |13sp] 3P | asp | 2ue | 2P | ape

MMMMWH_

1 Oreve
— e o . __I Swgnat

ccramic insulated output switches,
and anelectromechanical decoder/
driver that decodes the IUQS and - i p=—— Preparation . = Unique Signal
drives the outpul switch assembly !

Valtsge

B - e Qoerate S.qma e —————
to closure given the proper signal .
(Figur'e 8). The drive mcchan.ism SP - Shart Putse T
1s designed Lo operate the switch LP - Long Putse -
assembly to the closed (prearm) RP - Reser Puise
postition after receipt of the correct
1UQS pattern of shori and long UNIQUE PATTERBN PORTION OF PULSE TRAIN
pulses. An incorrect IUQS pattern DURATION (SECONDS)
willlock FITe MC2'969 S\.erlCh inthe PULSE N oFF
open position until recciptof a safe ‘ " o e
or resct inpul signal. A dc safe MiN AX . =
; u
1350 ms) will reset the decoder/ LONG | 0365 | 0470 | ONPULSE 002 ra sar i oseRate | .-
driver and place the switch assem- RESET ' 66 70 ONPULSE 004 TMESFANTEONNDS .-

bly in the SAFE (open) position.

Figure 8. Intent Unigue Signal (1UQS)
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MC2935 Trajectory
Stronglink Switches

The MC2935 Trajectory Stron-
‘alink Switch ® which is currently being
praduced lor the B61-3,4, B61-7, W80,
and the B3 isused in the B61-6,8. This
switch is part of the sccond nuclear
safely subsystem, the trajectiory safcly
subsysiem {Chapter 4). The MC2935
1solatcs all {iring sct cxclusion Region 3
circuits from exclusion Region 2 cir-
cuits until receipt of the required trajec-
tory unique signal (TUQS). One
MC2935 ts uscd in each channel of the
firing sct. The switch, shown in Figure
9.consists of two main parts: adecoder/
driver mcchanism, and a functional
contact asscmbly. Thedecoder/driveris
a dual-solenoid mechanism requiring
(wo clectrical input signals 10 operate.
The switch isdesigned toclose the func-
tional contacts when provided the proper
TUQS shown in Figure 10.

The M(C2935 is a single try de-
vice: that is, should it receive an incor-
scet TUQS, it will mechanically lock.
Having been locked by an incorrect
TUQS.itwill notrespond to furtherelec-
irical input signals until it is manually
uniocked and simulancously reset by
proper eleetrical reset input signals.

FIED

Figure 9. MC2935 Trajcctory Stronglink Switch

Figure 10. Trajectory Unique Signal
(TUQS)
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 MC3554 Neutron Generator I
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Figure 11. MC3554 Neuuon Generator
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s Frgure TZ. MC3352 Neutron (Gencrator, visual display and TOnciiegal assemblies. —
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MC4141 Electrical Component

Assembly (ECA)
The MC4141 ECA is the third deck of components in-
side the center bomb subassembly (Figure 12). The ECA Figure 13. Printed wiringassembly of a single channel ol'the
. houscs the MC4138 Programmer, MC4175 or MC4137 Tra- MC4138 Programmer.
jectory Sensing Signal Generator, '
_ MC4139 Junction Box, and the
. MC3656 Main Batteries. ‘

MC4138 Programmer

The MC4138 Programmer in-
cludes two indcpendent and identical
channels (Figures 13, 14). Twoiden-
tical circuit boards are encapsulated
in polyurcthane foam in an aluminum
housing unaltered from_that of the

B61-7 programmer.
|
¢
D !
N1
o'} |
: [ " |Other functions incfude ini-

“(iation of the main baucries, provid-
ing power and height of burst infor-
mation to the radar, and receiving
radar firc and crystal (impact) fire
signals and ransmitting them (o the
= . firng sct if appropriatc. To deter-

mine delivery mode and mission

options, the programmer communi-

21
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cates and receives data from the MC4140 Interface Control
Unit (ICU).

Except for differences in the machined holes in the
housing for hcat-sink componcents and edentification mark-
ings, the MC3637 Programmer {or the B61-7 (Figure 14) is
visually identicat to the MC4138 Programmer uscd on the
B61-6.8.

switches, the trajectory unique signal generator circuitry pro-

duces the pulse train outpults necessary 0 operate and closc
the MC2935 Trajectory Stronglink Swilches in the firing set.

The rolamite switches used in the MC4175 are the
MC3671 (2 cach) and MC3672. Both thc MC3671 (Figurc
15) and MC3672 use cases and end caps molded [rom diallyl
vy is used 0 bond the cnd caps (o the

Figure 14. MC3637 Programmer

MC4175/MC4137 Trajectory
Sensing Signal Generator
(TSSG) '

Two versions of TSSGs will be used in
the B61-6,8. The MC4175is identical 10 the
MC3640% used in the B61-7 except for the
piglail connector which attaches 10 the
MC4139 Junction Box. The new MC4137
TSSG will be available to support the B61-
6 production in July 1991. The MC4175/
MC4137 TSSG is part of the sccond nuciear
safety subsystem, the trajectory safety sub-
system (Chapter 4). The MC4137 differs
from the MC4175 in design, construction,
and nuclear detonation safety design phi-
losophy.

MC4175 TSSG

The initial B61-6 production will use
two MC4175 TSSGs. Each MC4175 con-
Lains three fluid-damped, nonlatching iner-
tial sensing switches (rolamites) and cir-
cuitry 1o output the trajectory unique signal
(TUQS). When powered through therolamite

MC 3671

22




SPIN RATE {(RPS)

LONGITUDINAL DECELERATION (g-s)
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Figure [6. Functional Requircments (or
the Spin-sensing Rolamites, Minimum
Spin Rate

cascand toscal theelectrical feedthroughs
inthe end caps. Each of the three rolamite
switches conltains a sct of normally open
coniacts that closc when adequate levels
of acccleration arc achieved. Both
MC367 1sareoriented to sense radial forces
generated by thc bomb rotation about its
longitudinal axis in freefall delivery op-
tions. Each of the radial switches is clec-
trically connected in series with onc in the
other MC4175 located diametrically op-
posite in the ECA. The MC3672 is in-
stalled longiwdinally to sense decelera-
tion in retarded dclivery options. Figures
16 and 17 depict the operational require-
ments of the rolamites forminimum bomb
accclerauon levels in freefall and para-
chute rewarded delivery modes.

The function of the rolamite switches
inthe MCAa175 TSSGis to hold of T power.
cither pulse bauery (retard deliveries) or
main battery (frecfall deliverics), from the
TUQS-producing electronics. The TUQS
is*'stored " inthe eicctronics. Asdiscussed
below . the MC4 137 TSSG doesnot “store”
the TUQS: only by correctly interpreting
and swornag the [UQS can the MC4137
generate the TUQS. Storing the 1UQS
“enables™ the MC4137 10 generate the
TUQS and hence is “intent-cnabled.™

Figure 17. Funcuional Requirements for
the Reward-sensing Relamite, Minimum
Parachute Reuardation
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MC4137 TSSG

The “intcat-caabled™ design of the MC4137 requires -

the MC4137 TSSG clectronics 10 “store™ the TUQS signal
which cnables (operates) the MC2969 Inient Suong Link
Switch in the firing sct
during the prearming of
thc bomb before aircraft

Q9 HIED

Figure 18, MC4137 TSSG, Intent-cnabled

cclease, Uatil the
MC2969 arming sc-
quence is complele, the
TUQS signal is not
“stored™ in the MC4137
clectronics. Without the
information content of
the TUQS signal, the
MC4137 cannot formu-
lalc thc TUQS signal.
The strong link/weak-
link destgn and packag-
ingof carlicrB61 TSSGs
is also rékined. Addi-
tionaily, the new
MC4137 “inient-cn-
abled” TSSG is philo-
sophically improved
over the carlier TSSGs
designed for the B61.
Discussion of the nuclear
dctonation safcty of the
iwo TSSG designs ap-
pears in Chapter 4.
During prearm of [
the borub, the MC4137 - |
TSSG will siore the
[UQS codein“volatile” memory; without power the code will
notbe retained. The designof the MC4 137 will assurc that the
1UQS is retained for a minimum of 7 scconds of power loss.
1{ all arming power and monitor power is lost for longer than
7 scconds; the MC4137 will interrupt the arm monitor linc to
the AMAC. On Navy System 1 aircraft (A-7E and F/A-18),
this will result in both the “arm™ light and the “safe” light
being illuminated when power returns. On the FSA aircralt
(A-4M, A-6E.G), the “disagreement” light will illuminate. A
power dropout long enough to cause this condition will
require the pilot to retransmit the ITUQS o “rearm” the TSSG.
Power dropouts of shorter duration will not afféct the AMAC
indications or causec additional pilot workload. The usc of
“volatile™ memory for {IUQS retention is a desirable nuclear
safety design feature, )
Although the B61-6,8 MCs only requirc compatibility
with Navy strikc aircraft, the MC4137 TSSG will be designed
10 bc compatible with all aircraftapproved for carriage of any
B6&i. Addimgnally, all aircraflt listed in the B9O MCs will he
tested for compatibility during development. Demonstration

24

of aircraft compatibility and subsequent incorporation in the
B61. ACCD will be restricted 10 those listed in the MCs.

Whercas the MC4175 TSSG uscs two identical, non-
conductive assemblics to provide outputs 1o thc iwo MC2933
Trajectory Strong Link Switches in the firing set, both chan-
nels of the MC4137 arc packaged in a single conductive en-
closurc (Figurc 18). The matcriais sclected are 304 suinless
steel for exclusion region protection and 6061 aluminum for
the cover. The single housing is designed to maintain me-
chanical integrity of the housing, rolamites, and exclusion
area clectronics in abnormal cnvironments. lsolation of all
signals from the case is requircd.

The top assembly in Figure 18 is the exclusion region
conuining the rolamites, weak-link ROM, and the circuitry
necessary o communicate the ROM patern through the
rolamilc contacts Lo the microprocessor. The circuitboard is
ceramic. The circuit boards in the middle of figure 18 arc
wdentical, with surface mount components on one side (left)
and leaded, “throagh-hole™ camponenis on the other. This
circuitny 1 monnwed to the steel lop ol the exclusion region and

\
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lics bencath the aluminum cover.

Two ncw rolamites are in development; the MC4.146 (o -

sensc bomb spin and MC4 147 [or retard deliverics. Both arce
stecl-case, hermeucally scaled assemblics. Asinthe MC4175,
the spin rolamilcs arc connccled in scrics hetween the two
channcls and arc diametrically opposed in the bomb torequire
truc spin of thc bomb. The ncw rolamites arc approximately
two-thirds the size of the MC3671/3672 rolamites and de-
signed for increascd ruggedncss and predictability in abnor-
maj high shock environments. Since the rolamite cascand the
band is electrically grounded 1o the TSSG case, the contact
block in the rolicrisisolated from the roller and the band. The
required clectrical path is through the pins and the contact
block. Figuse 19 illustrates the“rest” position of the rolamite
(top and side views). The band of cach rolamite is designed
to fail in a predictable manner in very high shock levels. Fig-
ure 20 shows the resultant position of the rolamite after sus-
taining a shock sufficicntto break the rolamite band. Note the
contact block is welded to the band, not to the roller. The
resuttant failure position of the band after a very high shock
is repcatable and illustrates the safety of the design. To [ail
armed, the isolated contact block would have to provide an
clectrical path through the pins. Previous rolamite designs
(including the MC3671/MC3672) have used clectrically-iso-
lated materials for the cases and utilized the band as the con-
ductive path between the input and output pins. Shorting
through the band of the MC4 146 and MC4147 will shuni the
signal to ground. The contact block assembly provides the
only means of an clectrical path from input pin to outpul pin
internal to the rolamite. Figure 21 provides another illustra-
tion of the “rest” and “actvated™ rolamiwc states and the
resultant position after a high shock has failed the rolamite
band.

Figure 19.
- Position

MC4146/MC4147 Rolamites, *“Rest”

fm e e e e B Ll

Figure 20. MC4146/M\C4147 Rotamites, *Safe™ Band

Failure

To format the TUQS
signal, MC4137 TSSG will
combine 24 bitsofthe TUQS
signal with 24 bitsstored in
a thermal weak-link ROM
(rcad only memory)} cur-
rently indevelopment. Low
meltalloy loopsonaprinted
circuit board (Figure 18)
form the 24 bits of the
ROM. Melting of the
“loops” in high tempera-
tures from abnormal envi-
ronments will result in ci-
ther opening or shorting o
the board. Either altena-
tive is “safe”; combining
the weak-link ROMand the
TUQS signal will lock up

the MC2935 TSLS.

Fignre 21, MC31367A109 147 Rolamites

i ACIEICT
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Main Battery and MC 3656 THERMAL BATTERY o
Cable Assembly

The batiery and 2824 voits, JAmp 120sec 460 cm3 LitSH]. LICIKCI-MQO FeSg : . -
cable assecmbly consists ‘ '
of the MC3656 Main Bat- :
tery® (Figurc 22) mawed
withanintegral cable (Fig-
urc 23) and is identical 1o
that used in the B61-7.
Two cach are used in the Fiber-frox —
B61-6 8, one per channel. Heat Paller
TheMC3656isalow-volt-
age thcrmal battery used

— Elactric Squib

—— lgnites Pellel

—

teat Peiiat (Fe KCIO,)

1osupply powertothe clec- Anove Collector —— Positive .
trical system beginning no Anade (LS s A Eutatian
$ -
laterthan 1.7 seconds from Etectrolyta Binder T Mica
initiation and lasting for a Cathade (FeS,) K &
minimum of 120 seconds. Cathoge Cottector
Lithium-siliconfiron di-
sulfide (Li(Si)/FeS,) clec- R e
. . He; Hel
trochemical system s e Petle
used. Lithinm-silicon al- Fimer-Frax -

loy is the anode and iron
disulfide isthc active cath-
ode material. As in all thermal batterics, a fused salt electro- Figure 22. MC3656 Main Battery

lyte is activated by heating it to a temperature above the

clecrolyte’s melting point using a pyrotechnic heal source.

An MC2046 Igniter (1-A no-fire) fired by the MC4138 Pro- ' ‘ : )
grammcr is used to activate the pyrotechaic.

Figure 23. Bauery and Cable
Asscmblics
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- MC4139 Junction
Box

- ' The MC4139

- " Junction Box (Figurc
24) serves As a junction
and destribution box for
a major portion of all
arming, fuzing, and [ir-
ing signals. All clectri-
-al connections between
the center case, the pre-
flight, and tail subas-
scmblics arc made
through the junction
box.

©osingie mutulayer circunt board that electrically TMICTCONNECE
with 11 SA1387-1yperack-and-pancl connectorsand2SA 1530
double-density rack and pancl connectors. A molded cable

. terminated with an MC3612 Lightning Arrestor Connector

(LAC) is 2180 atached to the junction box. This assembly is

cncapsulated in mica-filled cpoxy.

’ The MC3612 LAC*® (Figure 25) is a 41-pin rutile

Figure 24. MC3616 Junction Box

Figure 25, MC3612 Lighining Arresior Connector

particle (TiO,) design.

The LAC fzatures are MC3612

fabrnicatcd intoan SA3(H6 LIGHTNING ARRESTER
conncetor shell which s CONNECTOR
ancxiended version of the

hermetically scaled, stain-

less sicel, SA1457 con- INSERT

ncctor. A staindéss steel

weh with holes {or each
connector pin is used o

provide a small air-gap
hciween the pins and the

retarn path. The air-gap

around all pins is filled

with ruule partcics and

. then scated. This assemn-
bly givesanominal break-

down voltage of 1000V

Jndd a4 onmum aceet-

+ able breakdown vollage

. [§1]

FEMALE CONTACTS
GLASS SEAL (HERMETIC)

AR GAP
WASHER
0" RING GROOVE

P35OV when wsied
sl TO-k Vs pui !

S.S.

0.90 DA, (6-8
MIL DIA. RUTILE

~ PARTICLES)
\A. 0.70 DIA.

: , EN-9
' ‘ T ST 1 GMB EPOXY
Q Al .
RETAINER
\/~ RING (S.S.)

SOLDER CUPS

TEFLON
QUTER 0OISK

INNER DISK (V.ESPEL)
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MC4140 Interface Control Unit
The MC4140 In-
tcrface Control Unit
(ICU) is a microproces-
sor-bascd component
(Figurc 26) housed in 2
hermetically scaled
stainless steel container
identical o that of the
MC3638 ICU used on
the B61-7 (Figurc 27).
The ICU is mouated on
the aft surface of the
center case cover plate.
Cables from the ICU
interconnect with the
MC3624 Filter Pack, the
MC4136 PFC, and the
MC3612 LACpigtailon
the MC4139 Junction
Box. Each electrical
connector is hermeti- < Cover Assembly
cally scaled. Both the

MC4140
programmer and ICU
use the same Intc1 80C51 385834-00/101
microprocessor. The
ICU has {unctional re- o (B61"6/8)

quirements while on-
board the carricr aircraft

and after reieasc of the boﬁb. While on-board the aircrafi, the
ICU is designed to provide: Figure 26. Cover Assembly of the MC4140 Interface

Conurol Unit

a. Logic Monitor - Circuitry necessary to monitor the state -
of the MC2969 Intent Stronglink Switch (enabled, safe) and . y
provide the proper response to both FS A and System | aircraft Figure 27. MC3638 ICU- S
AMAC circuits. Additionally, an interface
with the MC4137 TSSG is provided 10 as-
surc feedback to the aircraft in case of power
dropouts.

b. Delivery Mode (FFA, FFG, REA, or
REG)- ICU circuitry stores the intended
delivery mode as selected from the aircraft
(System 1 AMACsS) or the aircraft and the
MC4136 Preflight Controller (FSA/B
AMACs). e T

—— re
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. d. SafeScparation Time (SST) Sciection - Two independent Navy A-7 and A-18 can overnidc this switch; all fourdelivery
- SS$Ts. TA and TB are scton the preflight controtier. Some  options are selectable from the cockpit.

AMACs can sclect between TA or TB. The ICU is designed : - -
. 10 storc and use this information.,
: ’ Aller bomb releasce, the MC4140 is without power unul
the rise of the weapon sysicm pulse batterics.

maining (unction ol the ICU is to perform the timing and
“gate” pulse battery power to initiate the spin rocket or gas
gencrator.  Afier the “deploy” function, the ICU tasks are
complete and “shutdown™ is commanded.

RS

MC4136 Preflight Controller

‘b i
Y |
’V’D ’
b S—
_ - Thepreflightcontrolleralso
houscs the DE1002 Coded Device and MC3246A Thermal
Battery (identical to the MC3246% in the B61-7 cxcept lith-
ium-silicon/iron disulfide (Li(S1)/FeS,) clectrochemical sys- ) é
tem is used) for command disable, the J1 connector for PAL o
opcrations orinterconnecting with the MC4 142 Strike Enable i : |
Plug, and the PAL voltage regulator. The command disable- Delay - 3 posiuon; G, R.J 1
ment and PAL components are described in Chapter 6. The
preflight controller is mounted 1o the preflight bomb subas- G — 0.3 second deployment delay
" sembly case. H — 0.6 second deployment delay
The switch markings and function associated with ecach J — 1.6 second deployment delay
switch position are as follows: Additionally, positions G and H.provide short laydown
, _delay (30 seconds) and positioni J provides long laydown
TAand TB - For non-laydown dcliveries, two independ- delay (80 seconds) for aircraft safe cscape (rom luy_dpwn
ent aircraft sale escape times (TA and TB) are selected. The deliveries. Discussionsatthc B61 POMand the B61 Environ-
sclection of each requires the manipulation’ of two digital mental Sugroup have recently addressed the use of *J™ by
switches, one for the tens data(1-10) and one for units data (0- Navy aircraft. Future B61 ACCDs may restrict the usc of
9). The maximum safe escape time for the B61 is 69 seconds; longer delay times than compatibility tests z}nd analyscs have
therc(ore, the 7,8,9,and 10switch positionsof the tens switch shown to be sufficient to provide separation. No scitings
are shorted to the 6 switch deck. Thus, 109 becomes 69,77~ longerthan the “minimum” times now specified inthe ACCD
becomes 67, eic. No provision ismade toprevent TB settings will be approved. .
-shorter than TA or vice versa. The selection of the appropri- [__
ated safe escape time is made from the aircraft during bomb | f
prearm. ' i
| B
. Delivery - 2 position; RE,FF . -U
RE - retarded I
FF - freefall o
) Aircraft with FSA AMACslikcthe Navy A-6Ecannot
. override this switch. Arm position sclections on the AMAC i
. arc limited to AIR and GROUND. System | AMACs like the J.] :

1l dN A<4lrlm
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MC2213 Actuator and Pulse
Battery Assembly

The MC22137 (Figure 29) consists of two MC2238A
or MC2238B Pulsc Battcrics,an MC2217 Pullout Swikch, and
a capacitor-resistor network.  Aircralt power 8 required
belore release to charge the capacitor nctwork. When extrac-
tionoccurs, the MC2217 Switch complctes the circuitioapply
the capacitor-stored encrgy 0 the clectric matches of the
MC2238A/B Pulsc Batterics. The MC2238 Pulsc Bauterics,

depicted in Figure 29, will be replaced by MC2238A or -

MC2238Bs (Figure 30) that arc designed and tested to the
greater clectrical load of the B61-6,8. Resistors are provided

10 blced off the charge in less than two scconds if arming
power is removed.

The MC2238A/MC2238B Pulsc Batteries supply power
10 the bombelectrical sysien until the MC3656 Main Batier-
ics reach operating voliage. The pulse battcries are required
1o providc source power Lo the ICU (including spin rocket or
parachute initiation), programmer (including the main battery
initiatton), and the TSSG to drive the MC2935 Trajectory

* Stronglink Switches in retard delivery opuons.

POWER  [AIRCRAFT]
STORAGE & DISCHARGE SYSTEM -

SA 1633 TUBE SOCKETS [2 EADH]

MC 1928 THERMAL FUSES ;
(4 EacH]

MC 2238 THERMAL BATTERIES
{2 EACH]

1.
7~ 28 UNF

R-F GASKET
MC 2217 PULLOUT SWITCH -

SWITCH-RESET ACCESS HOLE
(2 EACH]

"FLOATING™ INSERTS [4 FACH)

Figure 29. MC2213 Acutor
and Pulse Battery Assembly

/Mtca Spacer

Vespal Cylinder

Calcium ’Anode

Binder
Electric. Match

Monitor

Negative / ’ ]
A Positive
MC 22382 THERMAL BATTERY

.~ Fiher- Frax lnsulation

Heat Source (Fe+HKCl 04)\. Nominal

Depoalarizer -Electrolyte - /.- Cell

- 25 Volt
Figure 30. MC2238A Thermal Battery

111N}
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MC3624 Filter Pack :

The function of the MC3624 Filier Pack? (Figure 31) is
10 autennate aircraft-wiring-induced EMR/EMP signals and
o provide an clectrical connector for aircrafltinierfacing. The
MC3624 is housed in an aluminum casting thai is attached to
the inside surface of the tait subassembly. A long junior trilock
(LIT)-type conncctor protrudes through a hole in the 1ail
subasscmbly foraircraft clectrical interfacing. Inside the alu-
minum housing arc filters that perform the EMR/EMP auenu-
ations. The MC3624 is uscd in the B61-7.

MC3025 Signal Selector

The MC3025 Signal Sclector, sometimes referred to as
the “normal/ovemide switch” isan {lUQS-generator combined
with 2 manually operaied two-position switch (Figure 32).
The purposc of the MC3025 is o supply the [UQS to drive the
MC2969 Intent Strong Link Switch in the firing set to com-
plete the prearming operation when the AMAC in the aircraft
1$not [UQS-capable. Atthe presenttime, the Navy A4M, A-
6E, and A-7E aircraft do not have [TUQS-capable AMAC’s.
There is a high level DoD/DOE agreement®® that all aircraft
will be equipped with IUQS-capable AMAC's by 1 January,
2000. By that ume all MC3025's will be removed from the

B61-6,8.

The MC3025 was developed for the
B61-5 (FPU June 1977) and was subse-
quendy used in the B61-3,4. Since May

" 1988, new production B61-3,4 have not in-
corporated MC3025 Signal Selectors. ,Re-
moval of the MC3025 from the B61-3 4 will
begin in 1989. These signal selectors will be
used in the B61-6,8.

The swiich positions are designated
NORMAL and OVERRIDE. Two inde-
pendent mechanical motions, linear and ro-

... lational, are required to change switch posi-
tions. [nthe OVERRIDE position, the switch
_allows prearm power 10 be applied 10 the
input terminals of the intent unique signal
generatorinthe MC3025. With the MC3025

in OVERRIDE, the nuclear detonation safety

of the B61-6,8 is reduced. The nuclear deto-

nauon safety requircment in abnormal (accident) environ-
ments and the nuclear safety concemns of the MC3025 are

addresscd in Chapter 4',

32
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Figure 32. MC3025 Signal Sclector
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Cables

Somec cables from the parent weapon will be reused for
the B61-6,8. These include the radar and nitrogen cartridge
cables inside the center case from the B61-0,2.5 and the de-
ployment initiation cables to the gas generator and spin rocket
inside the preflight subassembly from the B61-5 only. There
arc six new-design cables identificd by CF-numbers; lour in
the center case and the onc between the preflight and tail
sections. In addition, the build of the B61-6,8 will require 1en
new, carryovcer-design cables; however, five of (hese cables
are part of a “parcnt™ B61-5 and arc not necessary fora B61-
S to B61-8 conversion. All cables are constructied of weflon-
insulated conductors within a polyurcthanc or kapton sleev-
ing. Three connector types are used: junior trilock (JT), long
junior trilock (LJT) with rigid inserts, and rack and pancl. The
table below summanzes the B61-6,8 cable requirements.

Cables for B61-6,8

—New Byild—
Parent Carry- New

Bomb Qver Design CF
Radar-JB 1805
N,-IB v 1804
Gas Gen (61-5) 2241
SpinRocket {61-5) 2240
FP-MC3025 (61-5) 2262
FP-ICU vV 2638
ICU-PFC v 2636
ICU-PFC - N 2637
ICU-LAC v 2635
FP-PFC/ETU ' N 2940

_JB-FiringSet . . N e .. . 2654 __l

JB-Disable” ) ~ 2908 © T
FiringSet-NG ) 2906
FiringSet-NG v 2907
Pullout (61-5) 2233
Pullout (61-5) 2438

Figure 33 illustrates a B61-6,8 aboard a typical Navy

aircraft and shows the CF2233 or CF2438 Pullout Cableand | | |7
pullout lanyard hook-ups. Both pullout cables arc EMR- '

protected cabies that provide electrical interfacing between
the B61-6,8 and the carrier aircraft. The CF2233 will be used
with FSA AMAC aircraft like the A-4M and A-6E,G while the
CF2438 will be used with System 1 AMAC aircrafi like the A-
7E and F/A-18. Both connectors of thc CF2438 arc identical
types and could be reversed. The differences in the physical
appearance (Figure 33) should preclude that occurrence.

1) N

MC4142 Strike Enable Plug

The MC4142 Strikc Enable Plug attaches to the J1
connector on the MC4136 Preflight Controller. To meet the
MC requircment for a scparable component “vital to the
function of the bomb,” the SEP provides two circuit interrup-
tions; [UQS and the nuclear identification line from the
AMAC.

Figure 33. B61-6.8 Aircraft Interface

<1
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3. System.Operation

General

Preflight operations and arming, fuzing, and liring cvents
for the four bomb delivery opuons are discussed in this
chapter. A simplificd functional block diagram (Figurc 34)
and pictorial event sequences for cach bomb delivery option
(Figures 35-38) arc included. Thosc procedures and electrical
system operations that are common 1o cach delivery option
arc presented below.

Beforetakeoff, thec appropriate switch settingsare made
on the MC4136 Preflight Conuroller as described in Chapter
2. At this time, the PAL could be unlacked through the J1
connector of the MC4 136 with ground cquipment (Chapter 6)
or after takeoff if the aircrafl is equipped with a PAL-capabie
AMAC. Complete bomb prearming cannot be accomplished
until the PAL is unlocked (i.c., cnabled). The MC4142 Surike
Enable Plug would be installed. If theaircraltdocs notcontain

an [UQS-capable AMAC, the MC3025 Signal Selector must
be rotated to the OVERRIDE positon.

The bomb may now be prearmed before release by
rotating the AMAC sclector switch o the desired option
position. On FSA/B AMACs, this selector switch provides
two positions: air or ground. Retard or frecfall is obtained by
the delivery switch position on the preflight controlier. On
System 1 AMACs like the A-7E and F/A- 18, the AMAC has
four positions corresponding to the four delivery options:
FFA, FFG, REA, and REG. With this capability, the RE/FF
Delivery Switch on the MC4136 PFC is overridden.

The F/A-18 AMAC generates a unique train of pulses
(1UQS) o drive the MC2969 Intent Stronglink Switch to the
closed {enabled) position. Without the AMAC-produced

.. 1TUGS, the MC2969 wilt be enabled by the MC3025 Signal

Figure 34, Bal -6 8 Funcnonal Block Diagram
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Sclector (in OVERRIDE) with de-prearm powcer when the
AMAC is rotated to an ARM position. The MC4137 TSSG
stores the IUQS. On another line, the AMAC applics precarm
power to charge the capacitors in the MC2213 Actuator and
_Pulsc Battery Assembly. . !

Atbomb refcase, the CFZZIS (FSAaircraltyor CFZ4338
(System [ aircraft) Pullout Cable and the pullout pin of the
MC2213 areextracted via the bail and lanyard from the bomb
(Figure 31). There is not a requirement to extract the lanyard
pullout pin before the bait pullout cable. The *“soft” memory
circuits of the MC4 140 ICU are designed to be without power
from the carlicst pullout cable extraction to the latest pulse
battery rise. Atpullout, the MC2213 discharges the capaci-
tive network through the closed switch contacts into the
MC2238A/B Pulse Battery ignitors.

When the pulse battery rises to anominal 19 V (~80 ms),
both the MC4138 Programmer and the MC4140 [CU begin
timing and cach microprocessor starts its instruction sct. The
programmer checks the source of power, pulse battery ormain
battery (“shutdown”™ is commanded if the power source is the
main battery — an abnormal situation), and at approximatcly

27 50 ms begins interrogating the ICU. |

“For
personncl and nuclear detonation safcty discussed in Chapter
4,the ICU commands “shutdown" if delivery option informa-,
Lion is missing.

S ——

‘Afier receipt of the interroganion data, the programmer
“gates™ (or “connects and then disconnects™) pulse battery
power toinitiate the main battery ignitors. The soleremaining
function of the ICU after answering the programmer’s inter-
rogation is 10 “gate” pulse battery power at the selected de-
ployment ume (G,H,J) 1o initiate either the gas gencrator

is requircments, the ICU microprocessor is held in a “shut-
down™ mode where no further outputs.are possible.

AL this point in the opcrational sequence, the main
hatteries” voliage is rising and will be at operating voliage
before first possible ground impact in REG (laydown), the
programmer has rcceived all inputs from outside the center
casc (except for radar or crystal signals), and the spin rockel
or gas generator has been initiated. Completion of the fuzing
and firing operations will be described forcach bomb delivery
maode.

i
b
—y

(retard deliveries) or spinrocket (frecfall). Having completed -

v1ain ) L&

Freefall Airburst (FFA)Delivery

Upon initiation of the spin rockel, the bomb spins to a
minimum rell rate of about 3 revolutions per second within
about 1 sccond (Figure 35). The canted fins will sustain the
rotl rawe. This roll rate closes the radial incrtial swilches
(rolamites). At 3 scconds after release, the programmer
*“gales” main battery power to the MC41750rMC4137TSSG
10 drive the MC2935 Trajectory Stronglink Switch in the
firing set (dual channel).

The aircraft-selected safe separation time (SST) has
been previously communicated by the ICU to the program-
mer. At7 scconds before SST, the programmer “gates” main
batiery power 1o the radar and at 4 seconds beforc SST, the
programmer activates circuitry 10 communicate height of
burst selection Lo the radar.

i

mer connects main battery power to the transverier oscillator
in thé firing set (Al). At safe separation_time, similar
programmcr circuilry connects main baticry power 1o the
firing sct transverter (A2). With thesc two inputs, cach
clectronic transverter can charge the 2.0- pF firing set X-unit
capacitor and thc 0.6-pF ncutron generator capacitors o
approximately 3300 V and 2400 V, respectively, in less than
i 1.2scconds.

At safe scparation time minus 3 seconds, the program-

s
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Figure 35. Event Sequence, Freefall Airburst

Al safe separation time plus 1.5 seconds, programmer
fire circuitry is enabled. Once this occurs, any subscquent
radar fire signal will result in the programmer providing
closure of the main battery to firing set (A3), causing X-unit
discharge which initiates the neutron gencrator timing cir-
cuitry and fires the nuclear primary detonators.

If backup fuzing isselected, at SST plus 1.5 seconds the

" programmer will also accept impact crystal signals as valid
firc signals. If neither radar nor crystal signal is received, the

Frr-

programmer will provide A3 at 120 seconds (design life of the
main baueries). If backup fuzing is not desired, the program-

‘mer will not deliver A3 if impact crystal signal is received.

Contact preclude is not guaranteed. If the bomb impacts the
ground with a charged firing set, the X-unit may be triggered

by the impact (bypassing the programmer), even if backup
were not desired. '
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{ Figure 36. Event Sequence, Freefall Groundburst

Freefall Groundburst (FFG) Delivery

Upon initiation of the spin rocket, the bomb spins to a
minimum roll raic of about 3 revolutions per sccond within
about 1 second (Figure 36). The canted {ins will sustain the
roll rate. This roll rate closes the radial incrual switches
(rolamites). At 3 seconds after releasc, the programmer
“gates” main battery powerto the MC41750r MC4 137 TSSG
to drive the MC2935 Trajectory Stronglink Switch in the
firing set. g
' The aircraft-sclected safe separation time (SST) has
bec:nl previously communicated by thedCUia.the program-
mer.

mer connccts main battery power to the ransvernier oscillator
in the firing set (A1). At safe scparation time, similar pro-
grammer circuitry connects main battery power (o the firing

_sct transverter (A2). With these two inputs, cach clectronic

wansverter can charge the 2.0- uF firing sct X-unit capacitor
and the 0.6-pF neutron generator capacitors toapproximately
3300 V and 2400 V, respectively, in less than 1.2 seconds.

At sale scparation time plus 1.5 scconds, programmer
firc circuitry is cnabled. Once this occurs, the subsequent
crystal firc signal will result in the programmer providing
closure of the main batiery to the firing set (A3), causing X-
unit discharge which initiates the neutron gencrator tining
circuitry and fires the nuclear primaey detonors.

18 IN1 N Lt =

" At safc scparation time minus 3 scconds, the program- °
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Retarded Airburst (REA) Delivery

FFiring the gas generator into the volume enclosed by the
telescoping tubes starts the parachute deployment process
(Figurc 37). The deceleration produced by the deployed

. parachutce closes the longitudinal nonlatching inential switch

(rolamitc). The design of the rolamite guarantees a closure
time greater than the maximum required (0.734 seconds) for
the MC4175 or MC4137TSSG tocnable the MC293S5 Trajec-
tory Stronglink Switch in the (iring sct.

The aircrafi-selected salc scparation time (SST) has

“:been previously communicated by the ICU to the program-
.mcr. At7seconds before SST, the programmer **gates™ main
- batiery power 10 the radar and at 4 scconds before SST, the

programmer activates circuilry 1o communicate height of

Figure 37. Event Scquence, Retarded Airburst

biz.

~in the firng sct (Al).
programmer circuilry connccts main battery power (o the

YT :
i |

mer connects main baticry power to the transverter oscillator
Al safe separation time, similar

firing set transvener (A2). With these two inputs, cach
clectronic transverter can charge the 2.0- pF firing set X-unit
capacitor and the (.6-uF ncutron generator capacitors to
approximately 3300 V and 2400 V, respectively, in less than
1.2 seconds.

I backup fuzing 1s sclecied, at SST plus 1.5 seconds the
programmer will accept cither a radar fire or impact crystal

_ signal as a valid firc signal. Activation of the impact crystal

at parachute-retarded terminal velocitics (80 fps) will not be
reliable in all terrain. If nenhier radar nor crystal signal is

_received,-the programmer will provide A3 a1 120 scconds
. (design life of the main batterya.
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Retarded Groundburst (REG) or
Laydown Delivery

Firing the gas generator into the volume enclosed by the
telescoping tubes stans the parachute deployment process
{Figurc 38). The deccleration produced by the deployed
parachute closes the longitudinal nonlatching inertial switch
(rolamitc). The design of the rolamite guarantces a closure
ume greater than the maximum required (0.734 scconds) for
the MC41750rMC4137 TSSG toenable the MC2935 Trajec-
tory Swonglink Swilch in the firing sct.

Far the laydown dclivery mode, the safe separation
times sclected on the preflight controller do not apply. Air-
craft safc escape mancuvers arc instcad constrained by the
liydown delay time, which is 30 seconds or 80 scconds.
Selection of G or H deploy time results in a 30-second delay.
whereas J provides an 80-sccond delay. Asdiscussed carlier.
selection of J may be restricted in the B61 ACCD except for

Figure 38. Event Sequence, Retarded Groandburst (Laydown)

—tie = e o

- At safc scparation time minus 3 seconds, the program-
mer connccts main battery power to the transverwer oscitlator
in the firing sct (Al). Al safe separation time, similar pro-

grammer circuitry connects main battery power to the firing

. sct transverter (A2).: With these two inpults, each clectronic

transverter can charge the 2.0- pF firing set X-unit capacitor
and the 0.6-pF ncutron gencrator capacitors to approximately
3300 V and 2400 V, respectively, in less than 1.2 sceconds.
At safe scparation time plus 1.5 seconds, the program-
mer will provide closurc of the main battery to firing set (A3),
causing X-unitdischarge which initiates the neutron genera-
tor timing circuitry and [ires the nuclear primary detonators,
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4. Nuclear Safety

General

This chapter summarizes the B61-6,8 nuclear safcly
design and cvaluation program. The iatent of the nuclear
safcty design is to assure that when the B61-6,8 is exposed to
normal or abnormal (accident) environments, there is a
probability of less than 1 in 10% or 1 in 105, respectively, that

its TNT cquivalent yield will not cxceed four pounds.

)

ages from key components within the firing set and from
nuclear system dctonators, thus precluding simultancous
dectonator function. This isolation must be assured for ail
normal and abnormal cnvironments except for authorized
use. Although the B61-6,8 contains inlernal power sources,
these sources are limited to a maximum terminal voltage of
Icss than 50 V. Safety analyses conservatively assumc these

- power sources to be activated in all abnormal environment

scenanios.
System nuclear safety evaluation is accomplished both

"by analysis and by testing to verify the predicted results. In-

cluded in this chapter are a description of the B61-6,8 nuclcar
safety design and a summary of the nuclear safety cvaluation
program to be performed. The limited number of fullscale
tests scheduled as pant of the B61-6,8 evaluation program is
due to the applicability of B61-3,4 and B61-7 nuclear safcty
cvajuations. -

Design Theme

The following goals for achieving nuclcar safety
were established for the B61-3,4 and B61-7 dcvelopment
programs and are also applicable to the B61-6,8 design:

» Provide an assured, predictable safe responsc of

= = the bomb in a broad range of accident environments,

including fire, impact, crush, and puncture

.. -+ Provide adesign that is insensitive to electrical
faults in accident situations

" » Provide a design that meets the nuclcar safcty

requirements without requiring detailed definition of
the abnormat environments.

Nuclear safety requires isolation of all significant volt-

The basic theme of the B61-6,8 nuclear safety design
istoisolate nuclcar safetycritical circuits from all unintended
sources of electrical energy. This theme is implemented
through nuclecar safety design concepts that include:

» Exclusion Regions — The important features of the

exclusion region design concept are:

“(a) consolidation of the safety-critical circuit ele-
ments nto a localized region of the bomb,
(b)uscof physical barriers between safety-critical
elements and all energy sources that could cause
the critical clements to function, and
(c)controlled access of intended electrical signals
through the physical barriers by special unique-
signal-operated devices thal can be actuited only

- ..., in the intended use mode.

"« Stronglinks — Access to the safety-critical circuit
clements contained within the exclusion regions is
controlled by safety devices called stronglinks. These
devices provide the only access for electrical energy
into theassociated exclusion region, which iscompletely
enclosed by the physical barrier, Inthe B61-6.8, these
devices are unique-signal-operated stronglink switches
(MC2969 Intent Stonglink Switch and MC29315
Trajectory Stronglink Switch).

 « Weak-links — A weak-link is a functional clement,
critical 1o the initadon of the nuclcar system, and
designed to fail imeversibly at environmental levels
less severe than those which fail or bypass the strong-

link devices and physical barricrs.

« Colocation of Weak-links and Stronglinks — The
weak-links and stronglinks are packaged in closc
proximity (colocated) within the exclusion region(s)
so that they experience comparable cnvironments.
Sincca weak-link isdesigned to fail atan environmental
level well below the failurc or bypass levels of
suonglinks and barmiers, the proper sequential response
of these safety clements will occur in credible abnormal
environments.
= Signal Incompatibility/Inoperability — Uniquc sig-
nalpatterns are required toclose the sironglink switches,
which control clectrical signalaccess toisolated exclu-
sion rcgions. These features virtually climinate the
likelihood that typical electrical cnergy sources as-
sumed to be present in an accident situation could drive
these switches to a closed (unsafc) position.
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Design

Implementadon of the above design theme isexpected
10 provide levels of safely assurance against prematurc nu-
clear detonadon of 1 in 10° and | in P in normal and
abnormal environments, respectively. Three independent
safcty subsystems have been designed into the B61-6.8 clec-
trical system to sausfy the safcty assurance icvels for the
cnvironments defined in the B61-6,8 STS:

(1) Intent Safcty Subsystcm,

(2) Trajectory Safety Subsystem, and

(3) Arming Safcty Subsystem.,

Two of the safety subsystems, the intent and trajectory sub-
systems, constitute the abnormal environment safety design.
Each indcpendent system is composed of a unique signal
gencrator (USG) and an associated unique-signal-opcrated
stronglink swilch. The sronglink switches are located within
the MC2918 Firing Set. The intent and trajectory subsystems
operate in serics, with each expected 1o provide a safcty
assurance level of greater than 1 in 10 Together, they
providc an assurance lcvel of greater than | in 10° in normal
and abnormal environments. The third subsystem, thearming
subsystem, is intended 1o provide a safety assurance level of
greater than 1 in 107 in normal environments only. The three
independent sysiems together, then, provide a safety assur-
ancc level of 1in 10% in normal environments. Figure 35isa
simplified schemauc diagram of the pertinent mechanical
{caturcs and electrical components involved in the B61-6,8
nuclear safcty design.

The center case scction contains the nuclear safcly
cntical clements of the B61-6,8 and is designed to cnsure
clectrical system survival and function following laydown
impacton hard targets. As will be described in thisscction, the
robust mechanical design for reliability, mitigates the cffect
of some abnormal environments. Center case components arc
enclosed within two metal housings. The outer case structure
1sathick (0.534 in., 13.6 mm)aluminum extrusion containing
the nuclear system and clectrical components. This casc is
closed at the aft end with an aluminum cover plate sccured
with a ring which thrcads into the inner surface of the case.
The only external point of entry for electrical encrgy through
lhc cover plale is via the lightning arrestor conncc;J

MC2918
The MC2918 Firing Sctis the clectrical sysiem safety
design focal poimt for abnormal environments. The safety
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design concepts of exclusion rcgion isolation, weak-tink/
stronglink clement colocation, and unique-signal safcty de-
vices are implemented in the firing set. The exclusion regions
arc physically defincd by cells in the firing sct that are formed
by the walls of the firing sct container and the stronglink
switches. Figurc 39 shows the firing sct with the covers
rcmoved, revealing the exclusion regions defined as follows: .

Region I — Exclusion Region | of the firing st is

protected by the bombcase and the LAC. All firing sct

components not isolated from external electrical sig-

_ nals by a stronglink switch are in Region 1.4

WY o~

[

g

Region2 —Thisexclusionregioniscompletely within
the firing sct container. It is isolated by the insulative
barrier walls of the container and stronglink switches.
The region contains the firing set power amplificr
circuits and the MC2935 Trajectory Swronglink
Switches.

Region 3 — Thisrcgion conwinsthe safety-critical fire
sct CDU circuits and weapon detonator cable assem-
blies. The firing set CDU circuits arc isolated from
unintended clectrical signals by the firing sctcontainer
walls and the MC2935 Trajeciory Sironglink Switchin
series with the MC2969 Intent Swronglink Swilch. The
firing setcovers the detonator cables and protectsthem

- from inadvertent clectrical cncrgy.r

L

~.

The physical layout of the MC2918 Firing Set is
configured to provide colocation of wecak-link/strongiink
clements. . Ideally, the packaging wouid assurc that the

‘stronglinks arc provided greater protection from scvere

environmeats than the weak-links. Howcever. this ideal is
seldom attainable within the constraints of volume, orm-
factor, and adjacent assemblies. The aliemative is to control
the location and/or destruct paths so that it is assurcd that the
weak-links' destructive environmental level is reached prior
1o the time that the stronglinks” bypass environmental level is
rcached. For cxample, in some firc environments, heat may
be directed at a side of the weapon that would tend to heat the
MC2935 Stronglink Switch faster than the firing sct CDU
capacitor, and thc MC2935 Stronglink Switch temperaturc

. may be greater than the capacitor temperature; however, the

capacitor will become irreversibly ‘inoperable while the

~MC2935 is matmaining isolation. This type of sequeniial

response 18 necessary to assure a predicable. safe sysiem
responsce during abnormal environments.
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As shown in Figurt 39, the sealed covers of Region 1

of the firing sct are not on the same surface as the covers for

Regions 2 and 3. This allows hot and possibly conductive
gascs generated in Region 1 by an abnormal environment to
escape without compromising the barriers between Region 1

ance

and Regions 2 or 3.

{

1

The firing sct housing and detonator cable cover is
fabricated from fiberglass-reinforced, compression-molded
MXB-71. MXB-71 is firc-resistant with excellent diclectric

) strength propertics for lemperatures up to S00°C. The open-

1ngs in the barriers tor the functional strongiink switch con-
tacts and necessary openings into Regions 2 and 3 for west or

Vi N1 Ne&ialCh

resct of the MC2935s arc scaled with high-lemperature sili-
cone. The metal mounting screws for the sronglink switches
arc through the container wall and are similarly closed from
the exterior of the firing set by plugs of MXB-71 sealed with
the same silicone.

To assure protection of the firing sct exclusion regions

. by the stronglink switches, the contact assembly of each

switch is constructed of mctal and ceramic parts. The free
volume is minimized to avoid bridging between input and

" putput conlacts by unintended conductive paths during abnor-

mal thermal and crush environments. The switch housings are
made of high-strength stainlcss sieel 1o resist deformation in
crush cnvironments. The MC2969 and M{C2935 can each
withstand at least 1600 V dc at tempceratures up to 400°C.
Both switches contain discriminator mechanisms that, upon

_ receiving anincorrectinput signal, lock the switch intheopen
" position. The MC2969 is rescuable, requiring a pulse of

correct length and amplitude to rewurn the discriminator
mechanism to its initial siate. To be reset, the MC2935
requires both a manual release and a specific clectrical signal
input. Because physical accesstothe firing setisrequired, this
procedure can only be donc ata DOE manufacturing facility.
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MC Requirements

Normal Environments

The B61-6,8 military charactenstics stalc:
“The probability (per bomb lifetime) of a premature nuclear
detonation [or the normal environments described inthe STS
shall not exceed:

1. Prior to prearm (which includes application of
the arming power and the unique intent enabling stimu-
lus) and prior to release from the aircraft and in the
absence of the trajectory stimulus, 1 x 10°%.

2. After prearm and prior Lo release [rom the air-
craft, and in the absence of trajeclory stimulus,

I x 10%,

3. Aflterprearm and after releasc from the aircraft,

and in the absence of the trajectory stimulus,

1 x 1073
The probability (per occurrence) of a nuclear dctonation in
thc normal rclease envelope after receipt of the trajectory
stimulus shall not exceed:

1. Prior to expiration of the safe separaton time,
1 x 103

2. Afierexpiration of the safe scparation time and

prior to the intended detonation. 1 x 1027

Abnormal Environments
The military characteristics for the B61-6,8 statc:

*“The probability (per occurrence) of a nuclcar dctonation of
a bomb for individual or credible combinations of abnormal
environments specificd in the STS shall not exceed:
1. In the absence of any unique.intent and trajec-
tory stimuli, 1 x 10%,
2. After receipt of the unique intent and in the
absence of the trajectory stimulus, 1 x 103,
3. Placing the normal/override switch in the over-
ride position shall be considered intentenabling stimu-

»

lus.

Safety Subsystems

Fault ree analysis techniques are usefut for defining
and cvaluating the nuclear safety design of the bomb sysiem.
Figurcs40 through 43 arc abbreviated examples of fault trees.
These figures illustrate the three safety subsystems incorpo-
raledinthe B61-6,8 1o meet nuclear detonation safcty reguire-
ments in normal and abnormal environments. Both DOE
{Sandia, Los Alamos, and producuon agencies) and Do
requirements arc addressed.

All Safety Subsystems Fail
to Provide Assured Nuclear

Normal Env: <1 in Billion
Abnormal Env: <1 in Million

Arming Safety
Subsystem Fails

Intént Salcty
Subsystemn Fails

Trajectory Safety
Subsystem Fails

Normal Env: <1 ia 1000
Abnommal Env: noreq't

Normal Env: <1in 1000
Abnomal Env: <1 in 10X

Normal Env: <1 in 1000
Abnomal Env: <t in 1000

Figure 40, Fault Tree, Loss of Electrical System Safety
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Arming Salcty Subsysiem
fails to provide assurcd
nuclear safcty

Normal Env: <[ in (XX}
Abnormal Env: No rcg

AND

|

ICU fails to assure

1
Power prematurely

safcty applied o fining sct
l L ‘
ICU circuitry fails - Aircraft ARM Pulsc battery Main battery
{no arm power “power present prematurly prematurfs AND
present) (DoD) provides powcr programrmer f{ails to
(DOE) “shuidown”
{DOE)
— ]
Pulsc ballgry ignitor Pulsc battory
electrically rematurcs — no
functioned input signal
(DOE)
Aircraft ARM power Actuator & Pulse
 present Battery Ass’y Figure 41. Fault Trec, Loss
' (DoD) pullout contacts of Arming Subsystem Satety
short
(DOE)

Arming Safety Subsystem

The arming subsystem, when combined with the intent
and trajectory subsystems, provides the additional 1 x 103
nuclcar detonation safety to achieve the MC requircments in
normal environments. No abnormal-cnvironment nuclear
dctonation safety requircments arc placed on this subsystem.
This subsystem prevents the application of normal cnviron-
ment aircraft and bomb electrical system signals to critical
circuits. Electrical signals at the bomb umbilical and preflight

controller connectors are restricted o prescribed PAL or - .

stronghink monitor signals from the aircraft or T-gear.

The componcent assemblics included in the arming
subsystem are the MC2213(A) Actuator and Pulsc Battery
Asscmbly, the MC2238A/B Pulsc Batterics, the MC3656

e A i

Main Batterics, MC4 138 Programmer, and the MC41401CU.
The delivery opuon selection circuitry and the ICU software
provide positive control of the output of the pulsc batterics.
Premature actuation of a pulse battery will result in sysiem
“shutdown™ without the required aircraft delivery option
voliage being present. Premature of the main batiery will
similarly result in system “shutdown™ by the programmer.
Both premature actuation of the pulse battery and aircraft
prearm: power maust occur for the ICU and programmer 10
function in the intended use mode. Forthc amming safety sub-
system, the DoD must insure that prearm dc-power is notap-
plicd to the umbilical connector. The DOE will insure the
components involved meet the design regquiremaents.
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intent Safety Subsystem

As shown in figurc 42, both the DoD and DOE must
mecet requirements for the Intent Safety Subsystem w provide
assurcd nucicar detonation safety. The DOE must assure that
the MC2969 ISLS in the {iring sct mects the isolation require-
meats and is only enabled upon the application of the TUQS.
The DoD must assurc that the IUQS signal is not generated
prematusely due cither to inadvertent or inappropriate human
action or hardware malfuncuion of the 1UQS gencraior in the
AMAC. Both DOE and DoD must mect these requirements
in the event of an abnormal environment.

%

ED

If the MC3025 Signal Sclector is in the OVERRIDE
position, therc arc no rcquirements of the intent safety
subsystem Lo provide protection in anabnormal environment
With the sclector in OVERRIDE, the bomb will meet only a
| x 10 probability of a nuclear dctonation in an abnormal
environment. Additionally, 1 x 10 probability of a nuclcar
dctonation can only be met in the “absence of the trajectory
stimulus.”

[ntent Safety Subsystem
Faily 10 Provide Assurcd
Nuclcar Safety

Normal Env: <! in 1000
Abnormal Env: <l in 1000

Intent Stronglink switch fails 1o
provide assured nuclear safety

1UQS prematurely output
from aircraft

TUQS apptied duc to
random generaton within

in abscnce of IUQS
(DOE)

bomb or aircraft
{DOE/DaoD)

TUQS applied prematurely
due to human action

(DoD)

[UQS generator in aircralt fails
in abnormal environment

(Do)

Figure 42, Fault Tree, L.oss of Intent Subsysiem Safety




UNVCLRSIFIED-
v BALBEA

I'rajectory Salety Subsystem
Fails 1o Provide Assured
Nuclear Safcty

N
OR

Normal Env: <1 in 1000
Abnomal Env: <! in 1000

Trajectory Stronglink switch

TUQS prematurcly output
fails to provide assurcd nuclcar from TSSG

TUQS applied due to
random genecrauon within

safety in absence of TUQS
(DOE)

bomb
(DOE)

TSSG rolamites fail and
simulate trajectory
(DOE)

Bomb experiences simulated
trajectory due to
accident-induced environments

{DoD)

Figure 43. Fault Tree, Loss of Trajectory Subsystem Safety

Trajectory Safety Subsystem
] Of the three nuclear safety subsysiems, arming, intent,
and trajcctory, only the trajectory safcty subsystem is com-
posed entircly of DOE hardware. The DoD responsibility is
1o assurc that no accidental simulation of the “intended use™
environment (retardation or spin) occurs. Major components
within this safety subsystem are the MC4175 TSSG or the
MC4137 TSSG and the MC2935 Trajectory Strong-Link
Switchin the firing set. The MC4175 TSSG isidentical 10 the
MC3640 TSSG (B61-7) except for a connector change and
will support B61-6 producuon for the firstsix months until the
MC4137 TSSG is available.

MC4175

The MC4175 TSSG is a sccond-gencration design of
trajectory schsing devices incorporated into B61 bombs to
cnable (close) the MC2935. In the mid-70's, the MC2948
TSSG was designed (or first use in the B61-5 and was later
uscd on the B61-3 4. Both the MC2948 TSSG and MC4175
TSSG use “stronglink/weak-link™ design philosophy to achieve
nuclear safety inabnormalcnvironments. The normally open,
acccleration-sensing rolamite switches (stronglinks) inter-
ruptclectrical power from the TSSG clectronics that generate
the trajectory unigue signal (TUQS). The applicaion of
power through the incrtial rolamite switches to the electronics

AEoBEY

via N ﬂ[d:

will produce the TUQS to drive the MC2935. Thusthedesign
theme requares that the TSSG rolamite switches (stronglinks)
be capable of surviving, without shorting, higher levels of
shock or temperatures produced by an accident environment
than the TUQS -producing electronics/ceramic circuit hoard
(weak-link). Failure of the stronglinks in scvere environ-
ments is acceptable, but only if the weak-hink also failx
ireversibly.

Figurc 44 is a simplified block diagram of the trajec-

~ tory safety subsystem with the MC4175 TSSG which illus-

tates the clectrical connection for both the parachute retarded
and spin-stabitized freefall delivery modcs of the bomb.
Functional contacts of the MC2969 [ntent Strong-Link Switch
arc required to be closed: before the TUQS can drive the
MC2935. Boththe intent and trajectory salcty subsystems arc
designed to meeta goal of 10 2 given an abnormal environ-
ment; cach is considerced to be independent and no contribu-
tion to the trajectory safety subsystem becauscof the interrup-
tion of the MC2935 drive lines by the MC2969 is assumcd. In
the spin-stabilized bomb delivery mode. one radially oricnted
rolamite switeh in cach of the two TSSGs must close belore
the seriescircuit is closed between the bomb power sourcc and
the TUQS-producing clectronics. The two MC3175 TSSGs
are mounied opposed o cach other equidistance from the
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requires the band or roller 0 remain at the
actuatc end. Nonc of the damaged rolamites
cxhibited a potenual for that conditon.
Two polycarbonate capacitors, esscn-
! tial components for the gencration of the
i TUQS, arc used as the thermal weak-link.
Both thc DAP rolamite and the glass-bonded
mica housing of the MC4175 TSSG retain

n
R

i

]
Sl
51."

'h

MCoaEs | ol :

RN cxcellent electrical insulative propertics 1o
the structural limit of the materials in high
thermal environments. With a repeatable

' .I“'m | ', and irreversible failure temperature of 350°

st 10 400°F, the polycarbonate capacitors will

o _{ 11 Ik fail lgng pefore bypassof the rolamitesor the
ol : housing is possible.

! ; It is important to note that “trajectory

! { | scnsing”impliesthe parachute wasdeployed

l( need® _JI and the resultant retardation forces were suf-

ficient to close the rolamite switch of the

Figure 44. Block Diagram, Trajectory Safety Subsystem
with MC4175 TSSG

bomb’s longitudinal center line so thataradial acceleration or
decelerauon may cause both of the radially-mounted rolamites
in onc TSSG to ¢lose, but the spin rotamites in the opposite
TSSG will remain resct. Spinning of the bomb is required to
closc all four spin rolamites.

Numerous shock tests of the MC3671 (spin) and the
MC3672 (rctard) rolamites have revealed the MC3671 to be
most susceptible to shock: 4000g, 1ms when the direction of
the shock causesthe rollers to travel from the resetend (resting -
end) to the acwate cnd. The heavier roflers of the MC3671
travel to the actuate end with sufficient velocity/fenergy to
scparate the end cap from the case. In all other directions the
MC3671 is 6000g’s or greater, as is the MC3672 in all
dircctions, including the actuate direction.

By design, the ceramic printed wiring board for the
TUQS clectronics is the weak -link for the MC4175 TSSG in
the shock environment. The two-sided bonding of the DAP
rolamilcs to the mica housing of the MC4175 TSSG insures
minimum failure levels of approximately 6000g’s. Whercas
shocks perpendicular to the ceramic board result in breakage
atas low as 330g, shocks in the plane of the board do not result
in predictable failures (fracture). Abnormal environment
testing of the ceramic boards have shown boards o survive
~7000g's in the planc of the board (undesirable since the
stronglink rolamites can fail at lower levels). However in no
system testnor componcent-level testing of compleic MC3640
TSSGs for the B61-7 did there exist an “unsafe” condition,
Some abnormal cnvironment tests have resulted in damaged
rolamites and/or lack of adhesion o the cxclusion region
barricr and an undamaged circuit board, but none exhibited a -
shart circuit thatcould ransmit power w the electronics. With
the actuate contucts on one cod of the rolwmite, bypass
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bomb spin rate is adequate to close similar, radially oriented
rolamite switches. No discrimination capability between an
“intended use™ and a ““trajectory” resulting from an accident
ispossible. Any airborne accidentcanresultindamage tothe
bomb tail scction and resultant parachute deployment or
adequatce spin rates developing duce o the bomb fin cant nec-
essary to maintain roll rate for accuracy in freefall deliveries.

MC4137 TSSG -

Where the MC4175 depends solely on the stronglink/
weak-link design philosophy, the MC4137 also incorporatces
“inlcnt-cnablement™ as a safcty enhancement. The “intent-
enabled™ design of the MC4137 requires the MC4137 TSSG
clectronics 0 “store™ the IUQS signal which cnables the
MC2969 Intent Strong Link Switch in the firing set during the
prearming of the bomb'before aircraft release. The TUQS
signalis not*storcd™ in the MC4 137 electronics, Withoutthe
information content of the IUQS signal, the MC4137 cannot
formutate the TUQS signal. The strong link/weak-link pack-
aging of thc TSSG is also rctained since the “intent-enable-
ment” is a nuclear safety “enhanccment.” The trajectory
safely subsystem is required to provide 1 x 10 * protection in
abnormal and normal environments requiring independence
of the three safely subsystems. The strong link/weak-link
packaging of the TSSG will be addressed during development
asrigorously as would be required if the TUQS were “stored.™

Toimprove the packaging for abnormal environments,
both channels of the MC4137 are packaged in a single steel/
aluminum cnclosure (Figures 18 and 45). Conductive hous-
ing and barricrs of steel arc used to maintain mechanical
integrity inabnormal environments. The steel housing, exclu-
sionregion barricrs, and rolamites are clectrically conductive
and designed 10 divert unintended, accident-induced encrgy
10 ground. Isolation of all signals from the casc is required in

-normat cnvironments for reliabihy.
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Figure 45, Block Diagram, Trajectory Safety Subsysiem
with MC4137 TSSG

Bothof the new rolamites indevelopment (MC4 146 10
scnsc bomb spin and MC4147 for rctarded drops) are sicel-
case, hermetically scaled assemblics. As in the MC4175,
there are two spin rolamites per channel connected in serics,

. diametrically opposed in the bomb to require true spin of the
bomb. Previous rolamite designs have been constructied of
insulative materials with the conductive band as the signal
(powcr) path between the actuate contacts. The new rolamites
are designed for tncreased ruggedness and predictability in
abnormal high shock environments. The sicel rolamites and
TSSG housing (exclusion region barricr) will each incorpo-
rate mechanical mounting features that will insure integrity of
the rolamite/barrier union through all abnormal environ-
mcents. Thisdesign will result in the rolamite case clectrically
grounded to the housing (system ground). Thercfore the
contact block in the roiler is required Lo be isolated from the
roller and the band. Therequired clectrical path is through the
pins and the contact block (sce Chapter 2).

In the block diagram (Figure 45) shown above, the
exclusion region cncompasses the rolamites, weak-link ROM,
and circuitry nccessary to interface with the SA3331-6
microprocessor. Each “intent board™ is packaged outside the
exclusion region and contains the aircraft interface circuitry,
microprocessor, and TUQS drive circuits.  To format the
TUQS signal, each independent channel of the MC4137
TSSG (an tntent board and a trajectory board plus three
rolamites) will combine the information from the IUQS signal
stored in the microprocessor with 24 bits stored in a thermal

L1a Al A 1T

wecak-link ROM (rcad only memory). Low mclt alloy loops
oo a printed circuit board (Figurc18) {orm the 24 bits of the
weak-link ROM. Meclting of the “loops™ in high temperatures
from abnormal environments wilt result in cither opening or
shorting to the board. Either altemative is “safe”™; combining
withthe IUQS signal would lock up the MC2935 TSLS. Early
thermal testing of the TSSG has recently led 1o redesign of the
houstng and weak:link ROM ta mount the ROM to the auter
wall of housing. An instrumented unit with represcntative
rolamites and housing indicated the weak-link ROM wouid
rcach guaranteed failurc temperature as the rolamite tempera-

‘wire was approaching its design temperature limit of S00°F,

with the ROM mountcd on the ceramic board. Mounting of

. the ROM near the outer TSSG wall resulied in considerable

margin, .

An additional nuclear safety enhancement achieved in
the design of the MC4137 TSSG is the usc of “volatile”
memory (without power the [UQS code will be lost) to store
the [UQS code during the prearm of the bomb. A permancent

memory (“‘non-volatile™) would require certification of the

crasure of the [UQS afiter in-process, acceptance, and system
level esting. On a “first principles™ basis, the incorporation
of the “volatile™ memory is most attractive and defensible
from a suclear dewonation safety standpoint.  Capacitive
“hold up™ cnergy storage in the MC4137 will assure that the
JUQS is retained for a minimum of 7 seconds in the event of
an intermitient aircraft power dropout If all arming power
and monitor power is lost for longer than 7 seconds minimum
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{(~2 minutes maximumy}, the MC4137 will intcrrupt the arm
monitor linctothe AMAC. On Navy System 1 aircraft (A-7E
and FF/A-18), this will result in both the “arm™ light and the
“safe” light being illuminated when power retums. On the
I'S A aircraft, the “disagrecment” light will illuminawc when
power returns. The reapplication of arm power in this situ-
aton will causc the MC4137 1o crasc the [TUQS memory
locations thereby ensuring a “safe™ swute. A power dropout
long cnough to cause this condition will require the pilot Lo re-
transmil the 1UQS and again “arm™ thc TSSG. Power
dropouts of shorter duration will not affect the AMAC indica-
tions untl after the MC2213 capaciuve nctwork has dis-
charged (or causc additional pilot workload). The usc of
“volatile™ memory for TUQS retention is a desirable nuclear
saflcty design feawre.

Although the B61-6,8 MCsonly require compatibility
with Navy strike aircraft, the MC4137 TSSG willbe designed
o be compatible with all aircraft approved for carriage of any
B61. Sincc some aircraft (e.g., B-1B and B-52 CSRL)
intcrrupt prearm power after sending the [UQS (or undefinced,
cxiensive time intervals, the MC4137 will use “safe monitor™
power to hold up the “volatile” memory. Only microampercs
of current is necessary for hold up and all required bomb
impedances arc maintained. Additionally,all aircraftlistedin
the B9O MCs will be tested for compatibility during deveiop-
ment for future application of the MC4137,

After release from the aircraft and risc of the bomb
pulsc batteries, the MC4137 will use the closed rolamitc con-
uicts {cither the single retard or the two spin rolamitcs) 10
obtain the pattern stored in the weak-link ROM, One-by-one
cach of the 24 ROM bits is obtained and “cxclusive-OR'ed™
with the corresponding bit of ITUQS and transmited to the
MC2935 TSLS in the firing sct. Eachbitis obtaincd from the
ROM consistent with the TUQS pulse constraints. Prematurc
closurc or opening of the rolamites will indicate an abnormal,
or accident environment and result in transmitial of an incor-
rect TUQS code and locking up the MC2935 TSLS.

Analyses and Tests

The “individual or credibic combinations™ of abnor-
mal environments L0 which the B61-6,8 may be subjccted
throughout the STS are: impact, crushing, punciure, thermat,
unintended clectrical sources, lightning, and chemical im-
mersion. The bomb is designed to have a safe response in
these abnormal environments, even in the presence of acti-
vated battery power sources within the bomb. Similarly,
clecirical signals {(except the unique signals) from cxtemal
sources can be applicd any where outsidc the exclusion region
and the bomb will mect the premature requirement. Analyscs

and/or tests witl be performed on the B61-6,8 where necessary
wconfirm the design theme to cach of the general classifica- §

nions of abnomal cnvironments. Much of the abnormat en-
vironment testing on the B61-3 4 is applicable to this pro-
gram, and a major reduction in the number of fullscale wests
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nceessary o confirm the nuclear salcty design of the B61-6,8
was achicved. The following is a summary of thc bomb
response in each type of abnormai ervironment.

Individual Abnormal Environments

Impact

Abnormal impact cnvironmenls can be produced
through aircrafl or truck crashes and accidental dropping of
the weapon. Maximum aircraftimpact velocitiesof over 1500
fps or mid-air collisions resulting in the bomb (recfalling to
carth at velocitics of up o 1600 fps are possiblec.

Design Theme, We require the stronglink/cxclusion
region Lo remain intact and the stronglinks to remain in the
reset (open) position until the HE-nuclear system (weak-link
for this environment) is nonfunctional.

&‘.
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impact test at a velocity ( o be determined) greater than the
last B61-7 test (328 fps) and less than 492 fps will be
conducted to confirm the exyapolations made on the B61-7
test. This test unit may also be used to tnvestigate the effect
of combincd abnormal environments (thermal followed by
impact).

Of the ncw components in development o support the
B61-6.8, only the MC4137 TSSG has abnonmal environment
requirements. The weak-link ROM will be characterized in
shock on both component-level testing and system tesis wherc
appropniate. -

Crushing

This cnvironment is a semi-static situation where, for
example, during an accident a suuctural member of the
aircraft comes Lo rest on the weapon casc.

Design Theme. The MC2969 and \IC°935 stronglink
switches are required to hold off any energy reaching the fire
setin this cavironment. With the structural properties of the
thick aluminum center case and the steel support sleeve
serving 1o protect the exclusion region from direct exposure
to the outside world in any credible statc crush abnormal
environment, no weak-link needs to be identificd.

Response Analysis/Tests. Tests conducted on the
B61-S and the B61-3.4. cach with the identical center case

11AlA 1 A &ST
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\—"’f One B61-6,8 system test is being planned. A nosc-on

(but with different support sleeve designs), showed almost
lincar deformation with applied load until case rupture at
305,000 1bs and 335,000 ibs, respectively. In cach test,
loading was applied through arigid 2-inch bar placed perpen-

-"dicular o the longitudinal axis of the bomb over the firing set.

In accident possibilitics for the B61-6,8, the forces necessary
10 rupture the center case do not exist. For example, a fully
loaded B-52 weighing about 500,000 lbs could rest at most
onc-haif or 250,000 lbs on a B61-6,8.. Maintaining the
integrity of the center case, with the stronglinks ensuring
clectrical isolation to the practical imit of the environment,
assurcs mecting the 1 in 10° safety requirement.

Thermal

Complete or partial bomb engulfment by a JP-scrics
keroscne (jet fuel) fire is possible. Fuel supplies are assumed
10 be sufficicnt to allow all processes to run to completion.

Design Theme. In abnormal thermai environments,
predictable nuclear salety is accomplished by stronglink/
weak-link colocation within an cxclusion region whose bar-
ricrs primarily consistof a high-temperature insulation mate-
rial, MXB-71,and ceramic diclectric in the suronglink switches,
The applicable weak-links arc the X-unit capacitor and the
nuclear sysiem high explosive and detonators.

Response Analysis/Tests, Tests demonstrating sife
response in abnormal thermal cnvironments conducied dur-
ing the B61-3 4 program inciuded the following:

+ High-temperature tesis on switches and barriers up

10 1000°F

« High-temperature ests on weak-links (capacitors

and THE) to determine failure threshold

+ High-temperature tests on 12 firing sets at tempera-

turcs up o 1850°F

+ High-temperature tests on four B61-3, 4 LSt uniis.

The mechanical packaging and therefore the thermal
propcrucs of the B61-6,8 is identical 1o that of the B6l T

D
J
£

The testunit
Was con Tigured Lo provide exposurcofa 120° arcof thecenter
casc directly to the fire with the remaining portion of the bomh
exterior insulated and protected from direct flames. In this
way, the most preferential heat path to the sironglink switches
is obwined and thereforc a worst-case lest resulis, The
thermocouple data (Figure 46) indicated the desired close

. thermal-tracking of the stronglink and weak-link tempera-

turcs. Thermocouples within the THE indicated that in thix
oricnuation the IHE starts burming before the X-unitcapacitor
reaches lailure temperaure.  The bomb [HE was toully
consume in the fire without detonating. Postiest examini-
tion ol the firing sct revealed towl thermal desuruction of the
mylar X-unit capacitor while the sronglinks retained voluge
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Figure 46. Thermocouple Data From B61-6,8 Fire Test

standolf capabilitics to requirement levels.

Because of the applicability of the B61-7 test de-
scribed, no bomb-level thermal veriftcation test of the B61-
6.8isplanned. Thermal testing of the MC4137 TSSG will be
performed to verify the response of the weak-link ROM and
cstablish the adequacy of the SO0°F limit on the new steel
rolamites.

Puncture

Puncture of the bomb by projectiles/fragments could
create conductive paths that do not exist in normal environ-
ments.

Design Theme. The stronglink switches arc located in -

theinner region of the bomb cross-section. Surrounding com-

poncnts and materials afford physical protection of the switches
and exclusion rcgion_wiiﬁijj? . .

| |

The usc of
multiple arming signals further assurcs predictable nuclcar
dctonation safcty in this environment.

Response Analysis. High-kinctic cnergy fragments

gan penctrate the bomb center case, the steel sieeve, and the
“iring sct housing. If the fragments damagc the weak-links to
such an cxtent that the nuclear system is rendered in()bcrublc.

92

nuclear safety is assured, regardless of bypass paths. If the
fragments merely lcave holesin the case, no arming occurs. If
the fragments cause conductive paths into the cxclusion
regions, it would be cxpected 1hat these paths would be |
shorted to cither or both the conductive center case or the
conductive inner casc and thus shunied away from  critical
arming circuits. In order to constitute a threat, a scries of
untikely conditions must occur: the fragment must provide
continuoys conductive paths from power sources to critical
circuits within cxclusion Region 3: the paths must be insu-
lated from the center case and steel sieeve that the fragment
penctraied; and during the penetration, the fragment must not
destroy the weak-links (X-unitcapacitor, detonators,or IHE).

CItishelieved these simultancous occurrences are not credible.

Unintended Electrical Sources

In all ahnormal environments, the presence of clectri-
cal power is assumed to be present. Electrical powcer on the
drive lines 10 the suwonglink swiches would threaten the
nuclear safety design if the suronglinks could be cnabled
(closed) by “ordinary” clectrical signals.

Design Theme. Inadverent electrical signals arc pre-
vented rom arming the warhead through isolation provided
hy the exclunion region barriers and stronglink switches that
respand only toin unigue pattern ol signals,

AN Nz =1
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Response Analysis. The necessary information con-
tent of the unique signal patierm discriminated hy both the
MC2969 I[ntent Stronglink Switch and the MC2935 Trajec-
tory Stronglink Switch were sclected o obtain a suitably
small probability of inadvertent generation of the unique
signal patterns by cxtrancous signal sources.

The probability of a random signal format dnvmg the
MC2969 or MC2935 10 a closed position has been calculated.
Safcty-conservative assumptions are thal an cxtraneous sig-
nal source produces only puises of the required format (i.c.,
amplitude and pulse width), in the proper ratio of events, that
arc pairwise dependent, and are applicd to the proper lincs.
The MC2935 is a single-try switch with a unique signal
pattern of 20 pulses on two lincs while the MC2969 is a

multiple-try device with one drive line requiring a specific -

pattern of 47 long and short pulses. Calculations show the
probability of enabling the MC2935 is about 1 in 10° as
compared to the requirementof [ in 10 3. The probability of
unlocking the MC2969 is 6.0 x 107 on the first try whilc all
subscquent trials are 1.6 x 107'°. Overa year of trials (millions)
can be tolerated and still meet the 10 2 probability require-
mcnt.

Lightning

Design Theme. Lightning protection for the B61-6.8
is provided by enclosing safety-critical {ining sct and detona-
1or circuits within a conductive center case and cover. The
only points of entry into the center case are through a LAC in
_ thecover plate and the radar cable from the nose. The radar
cable cntering the center case is protected by the conductive
radar housing.

Response Analysis. The LAC is designed 10 function
as a normal connector for operational signals but provide a

prefercntial breakdown path w the center case for lightning .

encrgy present at the case entry point, The LAC will limitthe
voltage within the centercase toamaximum of 1400 V, while
the stronglink switches and exclusion region barriers main-
tain safety-critical isolation of at least 1600 V at 400°C and
2600 V or higher at temperatures of -55°C 10 +75°C. Safcty
in the lightning environment depends primarily on assuring
that the LAC breakdown characteristics arc controlled so that
all LACs breakdown to the casc before the voltage holdoff
capability of the stronglink switches is exceeded. Each and
every pin of every LAC is tested to confirm that the break-
down voltage criterion is met. Sample units from cach lotof
stronglink switches are destructively tested 10 assure that the
{ot conforms to abnormal cnvironment requircments, includ-
ing brcakdown voltage at room and clevated temperatures.
Reference 31 concludes that the 1 x 106 probability is met
cven if units rejected by the screens are included in the
population.

(FIED

.

Chemical/lmmersion

o

Response Analysis. Because the center case is con-
ductive, it is not credible 1o assume that electrical encrgy
could be applied o the electrical system in the presence of a
conductive fluid which could bypass the stronglink swiiches
and simullancously maintain isolation from the-bomb casc
{clectrical ground).
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Combined Abnormal Environments

The B 1-6 8 MCs require nuclear detonauon safety be
achicvedd “for individual or credible combinations of abnor-
mal cavironments specificd inthe STS.™ The applicable STS
for the B61-6,8 has been distributed for comments and revi-
sion. The scction defining credible combined abnormal
environments is being discussed and a revision has been
proposcd. Thercfore the specific STS guidance 1o which the
design and cvaluation program for thc B61-6,8 will be judged
is not available.

The bombs response 1o combinations of abnormal cn-
vironments relics on the demonstrated safc responsc to indi-
vidual abnormal environments by virtuc of the stronglink/
weak-link/exclusion region design concept  For all single
abnormalenvironments identified inthe STS, ithas,or willbe
shown that either the weak-link elements of the nuclear
system or firing set become ureversibly-inoperable prior to
the stronglink failure, or the stronglinks maintain electrical
isolatior.  Additionally, the relative stronglink/weak-link
failurc lcvels are sufficicndy scparated so that an abnormal
cavironment not severce cnough 10 disable the weak-link is
below the level necessary to degrade the stronglink/exclusion
region isolation. Thus, there are two predictably safe re-
sponscsto an abnormal eavironment thathaveadirectbearing
on sysiem response Lo scquential exposure Lo abnormal cnvi-
ronments:

. The weak-link has become irreversibly inoperable
prior to stronglink failure or bypass.

2. The stronglinks remain intact (the weak-iink has
not failed).

Given responsce #1, bomb cxposure to subscquent ab-
normal cnvironments would nol resultin a nuclcar detonation
since the system was rendered inoperable by the initial expo-
surc.

Given response #2, the bomb is expected to withstand
additional abnormal énvironments terminating in a safe con-
dition with cither the stronglinks intact or with-the weak-link
inoperable prior o stronglink failure or bypass.
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There has never been a entire bomb system exposed to
an ordered sequence of abnormal eavironments. There has
been abnormal environment testng performed at the major
componcnt level (c.g., the fintng set) o wentify potential
problem arcas. Numcrous tests have been performed on the
MC2918 Firing Sct to eslablish structural properies and
diclcctric propertics of the stronglinK/exclusion region fol-
lowing a high thcrmal abnormal environment. There are
devclopment acuvitics in progress 1o improve the structural
support of the stronglink switches following elevated tem-
peraturcs resulting from fire and therefore address acombined
abnormal environment of high thermal followed by shock.
An aircraft crash {shock, static loading of the case) followed
by fircis a “morc credible™ order of the combined cnviron-
ments and onc for which the firing set response is prediciably
safe. '

Therc are plans to test the new MC4137 TSSG 1o com-
bined shock and thermal tesis. The steel case {exclusion
region) and rolamites were sclected based on the threat of
combined abnormal environments. The sequence of the
thermal and shock should pose no threat 10 the predictability
of the ali-steel design.
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- 5. Reliability

Summary |

The reliability of the B61-6 8 has been predicted using

{[ he methods bricfly described in this chuptcr,_,._d]
W ) ’ o

i

“Tailurc analysis is performed for cach component. Currentas-
sessments are used for the components of the parent weapon
or thosc that arc common to the B61-7 or B61-3.4 based upon
stockpile dawa. Predictions for ncw components arc based on
all available data from similar componenis in comparable
weapon systerns and on data for individual picce parts and
their design usc.

The command disablement system is to havc the (ol-
lowing MC-specified rcliability and premature probabilit
characteristics:

T T
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Delimiting Conditions

The predicted reliability is conditional on the follow:-
ing:

1. Swockpile and use environments will be no more
scvere than the normal logistical and opcrational environ-
ments described in the STS.

2. Al AMAC inputs will be present and proper.

3. There will be no human crrors in bomb handling or
preparation for use that will reduce its reliability.

4. The bomb and all of its components will be built o
the usual DOE siandard of production and process control.

5. The specificd end-of-life of limited-life compo-
nents will not be exceeded.  Reliability assessments are
considered woapply at the end of specificd-life for limited-life
components.

6. Failure cvents not treated otherwise are mutuaily
exclusive or statistically independent.

11d/N1 mecesd

Conclusions

{To predict the bomb reliability, 2 | -
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6. Use Control

The B61-6,8 use control features include a command
disable system and a Category D PAL System. Additional
details about these features are discussed in the Usc Controf
Addendum for the B61-6.8 Bomb (Refercnce 37).

Command Disable System

Command disablemcnt of the B61-6,8 can be initiated
from the aircraft or at the preflight controller (Figure 23) on
the bomb.l_ﬁ‘

c

‘disabl¢ment Sysicr 1s composcd of 2 DE1002 Coded Device

and a MC3246A Thermal Bauery.

Disablement results when (1) the correct three-digit
disablement code is set onthe DE1002 Code Switches, (2) the
function sclect switch is set to the DI (disable) position, and
(3) the T-handle is extracted, mechanically initiating the
MC3246A battery. The disablement ioads located within the
bomb center case, each isolated by discreet resistors within |
the MC41739 Junction Box, are in paratic! off the outputof the -
MC3246A battery. et et

|
]
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Category D PAL

The B61-6,8 Category D PAL subsystem consists of an
MC2907A Multiple Code Coded Switch(MCCS),an MC2946
Output Switch, and a PAL Regulator. When the subsystem is
locked, the bomb cannot be precarmed. The PAL subsystem is
shown schematically in Figurc 47.

MC2907A Multiple Code Coded Switch

o asrea——
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MC2946 Output Switch

The MCCS utilizes the MC2946 Output Switch 10
providce posiuve control of sclected bomb prearming signals.
Whencver the MC2946 is unlocked, the PAL unlock monitor
willbe swilched Lo system return, This monitorallowsaPAL-
capable AMAC or ground control equipment to verify that the
PALis,orisnot, locked. The functional and monitor contacts
arc mechanically interlocked to ensure agreement of contact
position. ’

PAL Operations

The lock/unlock/recode PAL operations can be per-
formed on the B61-6,8 at the bomb/aircraft interface connec-
tor or through the PAL connector on the preflight controller.

Category D PAL Control
Equipment

T304C Continuity Test Set

The T304C monitors the state of the MC2946 Oulpul
Switch (apen/closed). It contains a manually-operated gen-
crator and therefore requires no additional power supply.

'T

i?.

T436 and T436B Power Supplies

The T436 and T436B (Figure 4R) are power supplics
(28 V Ni-Cd baucrics) that can be used with the T1535,
T1536, T1539, T1555, or T1563 PAL Controllers.

T431A Charger Monitor

The T431A tester charges and monitors the T436B
Power Supply.

CT1495 Adapter
This adapter is used with the CT 1478 Cable to connect

- the T436 Power Supply to the T1535, T1536, T1539, T1555,

or T1563 PAL Controilers.

71528 Adapter

T1535 Portable Decoder

The T1535% is a ground decoder for Category D and F

PALs. ltoperates with a TA36B Power Supply and itcan lock

Fipure 48. 74368 Power Supply Connected to T1536
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Figure 49. T1535 Portable Decoder

or unlock the B61-6,8 PAL. When the portable decoder is of the PAL. The status of the limited Uy is also shown. The
used for mixed and/or multiple loads, safe power must be code dials are equipped with privacy covers for operation by

provided o cach weapon. Inthisoperation, the T1535 can fur- a leam with split knowledge of the code (Figure 50).
nishsufficient input for

several Category D
weapons in parallel
" (Figurc49).

T1536 Portable
Recoder

The T1536% is
a ground recoder used
to rccode and code
check the B61-6.8
(only onc bomb at a
timc can be recoded).
The controller can
change onc code al a
time or all codes, and
the PAL is always left
locked after a recode
operation. The codes
can bc checked with-
out alfecting the status

Figure 50. T1536 Ponable Recader
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Figure S1. T1539 Code Verificr

T1539 Code Verifier

This verifier 1s used by a code verification tcam 10
check that the proper code(s) is (arc) in cach weapon, It docs
not have a lock, unlock, or recode capability. This verifier
also has privacy covers for operation by a tcam with split
knowlcdge of the cade (Figure 51).

T1542 Adapter it e

R

T1549A Decoder Programmer

This programmer is an item of PAL control cquipment
that can be used for test and training purposes in conjunction
with ground and aircrafl decoder controllers.

The T1549A will perform two functions when con-
nccted 10 a conuroller. The first function is to perform a
duration and amplitude check of the aircraft and ground
controller output data and power circuits for Catcgory D
svstems. The second is to function as a coded switch simula-
tor 50 that training in decoding operations can be performed
with the T1549A and the aircraft and ground decoders. The
TI549A will fumish feedback 10 the decoder that will allow
the operator to determine whether an acceptable or unaccept-
able response has occurred. For training operations, seven
diflerent fixed codes are provided. Any of these codes wall
furnish OFF and/or LOCK and UNLOCK indications as
appraprie.,

60
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The CT1504 Cable, described beiow, connccts the T1535
Portable Decoder to the T1549A Decoder Programmer. This
cablc, currently uscd with all Air Force ground cantrollers, is
shielded o afford EMR integrity in the range of 210 200 MHz.
No extemnal or auxiliary power cables will be required since
the T1549A will be powered via the ground rccoder power
(which uses the power cable) or aircraft safc power.

T1555 Code Verifier

The T1555 (Figure 52) is a code verifier that s
intended as a replacement for the T1539 . Recakde operation
can also be performed.

T1558 Adapter
" The T1558 adapterattachestothe T1555 Coxde Verifier
to convert it 1o a recoding device.

T1563 Advanced PAL Controller and T1572
Portable Data Module

The T1563 Conuoller can function as a recoder/de-
coder for locking and unlocking thc B61-6.8 PAL. Itis also
capable of recoding the PAL in the approprisic software
mode. It uses the samc cables, adapters, and power supplics
as the T1535 Decoder and the T1536 Recoder |

| JURIKE the TYS3S decoder. the

T15A3 is no capable of unlocking multiple weapons n
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paralicl. Similarty, itcan only recode one weapon at a ime in
the recoder moxde (Figure 53).

The T1563 was developed 1o case the burden of the
PAL codemanagement. lvoffers thecuseramore effective and
cfficient means to accomplish secure code selection, inser-
tion, and verification with functions such as no-knowledge
recode and automatic verify. It is compatible with all pres-
catly ficlded PAL wcapons, Air Force and Army, and the
software can be changed to support future PAL interfaces. [t
also has a communications port to allow the transfer of
information to and from the T 1565 Headquarters Code Proc-
cssor {(HCP) using the T1572 Pontable Data Module (PDM).
Itcan be powered by a T436 bautery or T1571 A power supply.
For casc ofuse, the T1563 is operator interactive and portable.

The T1572 Ponable Data Module contains encrypted

Permissive Action Link (PAL) recode and verification data .

gencrated cither by the T1563 Automated PAL Controller or
the T1565 PAL Headquarters Equipment. The T1572 is used
as a mass storage device (nonvolatile read/write memory) to
carry both recode and recode verification data (data is en-
crypted) between the T1563 and the T1565; also, the T1572
would beuscd by the T 1565 10 read Source Data PROMs (read
only memorics) generated by NSA containing cncrypted
recode data. The T1572 can also be used to interrogate the
T1563 conccming previous weapon access.

SO|
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T1569 Adapter

This adapter isusced with the CT 1504 Cabic to connect
the T1535,T1536,T1539, T1555,0r T1563 PAL Controllers
to the B61-6.8 Pullout Conncector.,

T1571 and T1571A Power Converters

The T1571 Power Converter can replace the T436 and
the T436B power supplies whenever standard ac power is
available. The T1571A is compatiblc with Europcan ac
voltage and frequency.

CT1478 Power Cable
This cable connects eithera T1535, T1536, T1539, or
T1563 with the T436B Power Supply.

CT1504 Controlier Cable

This cable is used with the T1569 Adapiwer o connect
either a T1535, T1536, T1539, T1555, or T1563 PAL Gen-
troller to the pullout connector.

CT1505 Test Cable

This cable is used with the T1569 Adapier o connect
the T304C Continuity Test Set to the pullout connector to
monitor the PAL. It will also mate dircctly with the J PAL
connector on the MC4136 Preflight Conrolier.

e lnl A e
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7. Type Units and Joint Test Assemblies

General

Type weapons arc non-wair reserve, nonnuclear con-
Ngaravons that are designed and produced exclusively for
testing. tining, and evaluation by the DOE and DoD. DoD-
(ype weapon requirements are determined by Field Com-
mand/Defense Nuclear Agency and the using military service
viaconfiguration mectings with the DOE design and produc-
tion agencies. DoD and DOE concurrence on the design is
obtaincd atthese mecetings. The B61-6,8 Joint Test Asscmbily
(JTA)isa DOE-devcloped and producced configuration based

on DOE/DoD requircments for use in the joint flight test:

program. JTA confligurations arc comprised of nonnuclear
DOE war reserve weapon (WR) components and non-WR
instrumentation that replaces part of the weapon system. The
physical appearance and characieristicsof JTAsapproximate
the WR configuration to the extent practicable.

B61-6,8 Type Units

Type 3 Loading, Handling, and Limited
Maintenance Trainer

The Type 3 Trainer allows realisuc training for ail
authorized DoD operational maintcnance except limit life
componentexchange (LLCE) procedures. The Type 3.shown
in Frgure 34, has the following characteristics:

a. External dimensions, appearance, weight, and cen-
ter of gravity arc the same as WR 10 the ¢xient that rainer
handling procedures do not differ from WR handling proce-
durcs.

. b. The Type 3 Trainer is unclassificd and contains no
hazardous maicrials.

¢. The Center Bomb Subassembly contains ballast.

d. A switchable PAL monitor interface presents a

“locked” or “unlocked™ PAL monitor indication at both the

pullout and preflight pancl conncctors. The unlocked PAL

" monitor occurs when the TA “Tens” switch is setto 10 on the

MC4136 Preflight Controtler.  All other posidons of this

swilch providc a locked PAL monitor. Decode/recode capa-
bilitics are not provided. :

¢. A fixed arm/safe monitor interface presents a Vsafe”

status indication at the pullout connector. Arming and safing

__capabilities are not provided.

s

The Type 3 s marked as follows:

1. Pcrmancnt marking statuing INERT TYPE 3 with
scrial number at the forward end of the center casce in accor-
dance with existing procedures.

2. Stenciled marking swating B61-6 TYPE Y wih
design agency part number, alicration number, and scnal
number located immediately sbove the permancnt marking.

B61-6 Type Trainers ire grencrated from cxisung B6 -
0 Type 3A Trainers, using rewofitkits shipped o the ficld for
the conversion of existing wratners,

- ——
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Type 3A Operationand Maintenance Trainer

The Type 3A Tramcer allows realistic training for all
authorized DoD opcrational maintenance including LLCE
procedurcs. The Type 3A, shown in Figure 55, has the
foliowing charactcristics:

a. Extcrnal dimensions, appecarance, weight, and cen-
r of gravity are the same as WR 10 the extent that trainer
handling procedurcs do not differ from WR handling proce-
dures.

h. The Type3A Trainerisclassificd SRD, and contains
no hazardous matenals,

c. The center bomb subassembly contains a dummy
sccondary, a dummy primary, and all componcent decks with
traiing components, cables. supports, pads and hardware.

d. A swiichable PAL monitor interface presents a
“locked ™ or “unlocked” PAL monitor indication at both the
pullout and preflight panel connectors. The unlocked PAL
monitor accurs when the TA “Tens” switchis set 1o 10 on the
MCA136 Preflight Conuoller.  All other positions of this
switch provide alocked PAL monitor. Decode/recode capa-
bilitics arc not provided.

c. A fixed arm/safc monitor interface presents 2 “safe”
status indication at the pullout connector. Arming and safing
capabilitics arc not provided.

f. An MC4 l‘36 Preflight Controller (Trainer) having a
command disablc coded device simulator with resctiable T-
handle 1§ provided for command disabic raining. All other
controls on the preflight controller panel exhibit WR-like
manipulating capabiliucs.

The Type 3A is marked as (ollows:

1. Permancnt marking stating INERT TYPE 3A with
scrial number at the forward end of the center casc in accor-
dance with cxisting procedures.

2. Sienciled marking stating B61-6 TYPE 3A with
design agency part number, aitcration number, and scrial
number located imimediately above the permanent marking.
B61-6 Typc 3A Traincrs arc gencrated from existing B61-0
Type 3A Trainers, using retrofit kits shipped to the ficld for
conversion of existing trainers.
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Figure 55. B61-6.8 Type 3A Traincr

Type 3E Loading and Handling Trainer

The Type 3E Trainer can be uscd for all loading and
handling training in accordance with established DoD proce-
dures. Figure 56 illustrates the Type 3E configuration, which
has the following characteristics:

a. Extemal dimensions, appearance, weight, ang.ccn-
ter of gravity arc the same as WR to the cxtent that wainer
handling procedures do not differ from WR handling proce-
dures,

b. The Type 3E Trainerisunclassificd, and contains no
hazardous matcnals.

¢. ‘The parachute, spin rocket, gas generator. and all
center case companents arc replaced by ballast.

d. A swiichable PAL monitor interface presents a
“locked™ or “unlocked™ PAL menitor indicadon at both the
pullout and preflight panel conncctors. The unlacked PAL
monitor occurs whenthe TA “Tens™ switch is set to 10 on the
MC4136 Preflight Controller,  All other posiuans of this
switch providc a locked PAL manitor. Decode/recode capa-
bilitics are not provided.

e. A fixed arm/safe monitor interface presentsa “safe™
status indication at the pullout connector. Arming and safing
capabilities arc not provided.

f. An MC4136 Preflight Controller (Trainer) having a
command disable coded device simulator with resetiable T-
handle is provided for command disable training. All other
controls on the preflight controller pancl exhibit WR-like
mantipulating capabilitcs. ‘

The Type 3E is marked as follows:

1. Pcrmancnt marking siating INERT TYPE 3E with
scrial number at the forward cnd of the center casc in accor-
dance with existing procedurcs.

2. Stenciled marking stating B61-6 TYPE 3 with
design agency part numbers, alicration number, and scrial
number Jocated immediately above the permanent marking,

B61-6 Type 3E Trainers are generated from existing
B61-0-Type 3E Trainers, using retrofitkits shipped to the ficld
for conversion of existing trainers.
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Figure 56. B61-6,8 Typc 3E Trainer

B861-6,8 EOD Trainer

Explosive Ordnance Disposal (EOD) training will be
provided with slide and viewgraph presentation matcrial
along with non-hazardous representatve components. The
presentation material shows all the classified, explosive, and
hazardous material locations and identifying fcatures of these
components.

Type SA DOE Training and Evaluation Unit

The B61-6,8 Type 5A isa functional, nonnucicar DOE
tramer provided for pilot production ool-made sample (TMS)
cvaluation, quality assurance training, and production engi-
neering evaluation. . The functional components are of WR
guality. The mock high explosive (THE) and the simulated
nucicar components are accurale represcentations of a WR
swatem. The Type SA will contin live explosive components
{dcwonator, acluators, C1c.).

Type 5B DOE Training and NMLT Test
Evaluation Trainer

The B61-6.8 Type 5B is a nonnuclear, nonexplosive
unit with functional WR components and electrical system.
One of the two Type 5B units scheduled is a raining/evalu-
auon unit jointly used by th¢ SNL Military Liaison and
Quality Assurance Departments. The second Type 5B unitis
uscd by the DOE for pilot production and quality assurance
evaluations at the DOE production plant. The WR compo-
nents arc also used to evaluate the Sysiem Test Equipment
(STE) associated with the NMLT and SLT programs.
The Type 5B is WR with the {ollowing cxceptions:

a. The primary and sccondary are nonnuclear, nonex-
plosive mockup assemblics with bridgewires representing

ctonators and.actuators. h

r[“__

arc noncxplosive, bridgewire devices.
d. The parachute is a mass mockup traincr.

ey A1

L’T;f’l"h'c'é'zis—@rﬁralor.spin rocket, and MCA030 Driver

Type 5C DOE Training and Evaluation Unit
TheB61-6.8 Type 3C isalunctional, nannuclear DOE
rainer which only differs from a Type 5B by the dummy nose

_ rather than a functional radir nosc. An carly type 5C is

planned which will allow the production plant 1o design
production fixturing, writing assembly and inspcetion proce-
durcs, and allow carly training.

Type 5D DOE JTA Training Unit

TheB61-6,8 Type SDisanonnuclear DOE JT Atrainer
with functional JTA components (MC4130, Encrgy Transfer
Unit (ETU), Monitors. and CF cables). The Type 5D is
configured forthe JTA 1 tirecfal} air) configuration with a kit
that will cnable it 1o be reconfigured to the JTA 2 (laydown).
This trainer provides the production plant opportunity to
finalize 1ooling, gauging. 1csters, and assembly and inspec-
tion standards prior o the asscmbly of the first NMFT.

Joint Test Assemblies (JTA)

SevenJTA versionsarcdefined forthe B61-6 8 NMFT
and SFT programs, as [ollows:

JTA1 — This configuration is used for tests of the
freefall air (FFA) delivery option and does not contain IHE.

JTA2 — This configuration is vsed for tests of the
retarded ground (laydown) delivery option and contains five
IHE, mock Canned Subassembly (CSA), and a duminy radar
nose.

JTA3 — This conliguration is used for tests of the

rctarded air (REA) delivery option.

JTA4 — This confliguration is used for tests of the
retarded ground (laydown) dclivery option and docs not
contain IHE butdoes conwina WR CS A and Acom asscmbly.

- A dummy nose is provided.

JTA6 — This configuration is uscd for tests ol the
rctarded ground (faydown ) delivery option and contains mock
IHE, mock CSA, and WR dctonators whose performance is
measured. ’

JTA7 — This conhguration is used for tests of the
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Table 3
B61-6.8 JTA Configuration Definition

JTAl JTA2 JTA3 JTA4 JTA6 JTA7 JTAR
FFA REG REA REG REG REG REA
Wea mponents R
Radur Nose WR MU WR MU MU MU WR
I«V& Nuclear Secondany MU MU MU WR MU MU MU
MU WR MU MU MU MU MU
}‘ WR WR’ WR WR WR WR WR
JTA Cgmm ¢nts '
Dctonator Monitor T — JT T T T T
Load Assembly (Sugar Loaded Dctonators)— JT —_ — — — —

“Main detonators not fircd on JTA2: special sugar loaded detonator assembly connected to firing sct.

WR = War Reserve
MU = Mockup with WR electrical loading, as applicable
JT = Special JTA version

fuzc capability in the radar nose. The JTA8 isdclivered in the
retarded air delivery option with backup fuzing sclected. The
JTARB issimilar toa JTA3 except the radar portion of the nosc
is allowed to function at its selected altitude but is prevented
from firing the JTA. The unit will firec by the contact fuzes in
the radar nosc or, if the impact docs not give adequate voltage
output from the contact crystal, by the backup timer output
from the MC4138 Programmer.

For each version, maximum use is made of nonnuclear
WR components with special aticntion paid to minimizing
periarbation of the WR systecm. The JTA instrumentation is
common (o all versions. The configuration differences be-
tween the seven versions are shown in the table above.
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JTA8 — This configuration 1s uscd to test the contact

voa I/ “(C"

B61-6,8 JTA Instrumentation

The B61-6.8 JTA Instrumentaton may be caicgorized
into passive recording of cnd event funciions, of aircraft
interface functions, and of other diagnostic funcuons. Non-
volatile memory in the flight recorder is interrogated asa post-
test activity, and provides 62 dala channcls of informaton.
End cvent monitored data includes detonator tunction, deto-
nalor timing, neutron levels, and neutron pulse timing. A
means of monitoning gas transfer is part of the JTA insrumen-

tation, but present planning docs noLNOW mc lude gas transfer

asa IT A event
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8. Ancillary Equipment

Most B61-6.8 ancillary cquipment (training, test, and
hundling equipment) is uscd on previous Mods of the B61.
Any new ormadificd picces ol ancillary cquipment necessary
tor B61-6.8 operations will be determined by a Joint Task
Group (JTG) w be schedaled.

Shipping and Storage

H1125/H1242/H1012

The H1125 Bomb Cradle, cither singly or stacked a
maximum of twq high with the H1242 Swivel Caster Set, or
isalicrnate, the H1012 Hand Truck, is uscd for transportation

and storage of the B61-6.8. These are carryover items that are

inicrchangeable between the various B61 Mods.

H1127 Storage Bag

The H1127 is used on cach B61-6,8 Lo store one-for-
one items shipped with the weapon,

Field Test and Handling Equipment

Ficld test and handling equipment is authorized as re-

quircd for B61-6.8 safcty operations, bomb subassembly-and™ - - hcadhandlingcquipmcm. Iisused during parachutc replace-

asscmbly, monitoring, PAL. control and training, limited-life
component exchange (LLCE) and maintecnance. Equipment
previnusly developed for existing B61 Mods will be used
- wherever possible; new cquipment will be designed only
where nccessary.

Safety Operations

The following carryover equipment will be authorized
for use with the B61-6,8.

T290A Sampler, Air

The T290A is used 10 detect tritium in the air and
mecasurc the level of concentration. The T290A isanaliernate
{or the T446 Tritium Alarm Moniter when used as a portable
moniior.

T446 Alarm Monitor, Tritium

The T446 is used 10 detect tritium in the air and
measurce the level of concentration. It may be powered by the
T2071 Power Supply. The T446isan alternate for the T290A
Air Sampler.

T464 Charger, Battery

The T464 can be used to operate the T446 Tritium
Ajarm Monitor from 1{5-V ac power whilc charging, or
matnuiining a charge on, the batterics in the T446. It will

v1d Ay NECSITIE™N

operalc the T446 only with batterics installed. The T2071
Power Supply must be used with the T446 when bateries are
not installed.

T2071 Power Supply

The T2071 allows directand continuous use of the
T446 Tritium Alarm Monitor from 115-V ac power lines.

Limited Life Component Exchange
Equipment

The following carryover DOE-designed equipment is
required to perform the planned LLCE, including weapon
lcak testing. New, additional equipment will be defined only
if nccessary.

H631 Handling Tool, Caster.

The H631 is used to facilitaie tuming casiers on
the H1012 Hand Truck or H1242 Swivel Caster Sct. Itisan.
aliernate for the H1216.

H869 Strap, Hoisting
. The H869 adapts the rear bomb subasscmbly to over-

ment or if the subasscmbly is removed for further access into
the preflight and ccnter bomb subassemblics.

H1004 Adapter, Hoisting, Bomb

The H1004 adapts thc bomb to an overhead hoist or
fork lift using bomb lugs as points of attachment. Itisused to
transfer the bomb from the H1125 Bomb Cradle to other
equipment.

H1011 Socket Set, Socket Wrench
The H1011 is used 1o loosen and tighten clecurical

. CONNECLOr retaining nuts.

H1082 Pump and Control Box,
Hydraulic
- . The H1082 is uscd with the H1134 Hydraulic Ram and

" the H1135 Ram Restraining Frame to apply pressure to the

cover plate during removal and installation of the threaded
ring in the center bomb subassembly.

H1130 Handling Device, Bomb Tail

The HI130 attaches 10 the tail bomb subasscmbly o
provide for manual lifting. 1t is used duning parachule
replacement and removal 1o gain further access to the interior
of the weapon. '
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H1134 Ram, Hydraulic

The H1134 is used with the HI0K2 Hydraulic Pump
sud Control Rox and the H113S Ram Restraining Frame to
apply pressure to the cover plate for disaxsembly and reassem-
bly of the center bomb subassembly.

H1135 Frame, Restraining, Ram

The HE 135 s used with the H1 134 Hydraulic Ram and
H1082 Hydrauhc Pump and Control Box 10 apply pressure 1o
the cover platcduring removal and installation of the threaded
ring sccuring the cover plate.

H1136 Handling Device

The H1136 attaches to the cover plate of the center
bomb subasscmbly and provides a means for manual removal
and tnstallation.

H1176 Wrench, Spanner

The H1176 ts used to remove and install the threaded
ring which sccurcs the cover plate in the ceater bomb subas-
scmbly.

H1199 Wrench, Torque
The H1 199 is used to remove and instll nuts securing
conncctors ot fla electrical cabics to the ECA,

H1200 Wrench, Open End

The H1200 may be required to hold the hex swuds while
the nuts arc being removed from the flat electrical connectors
with the H1199 Torque Wrench.

H1201 Removal Tool, Electrical

The H1201 is used to disconnect the flat clectrical
conncctors from the ECA.

H1216 Tool, Caster

The H1216 is uscd to facilitate turning casters of the
H1012 Hand Truck or H1242 Swivel Caster Sct. It is an
altcmnate for the H631 Caster Tool,

H1228C Protector Kit, Electrical
Connector
The H1228C contains the connector covers and short-

ing plugs required whea any electrical disconnection is made -

during maintcnance operations.

H1229 Stand, Bomb

The H1229 is uscd to rotate and secure the center bomb
subassembly in a vertical position while componcnts arc
being replaced. This stand is for use on board naval aircraft
carricrs. Itisused with the H1238 Assembly Platform atother
locations.
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H1234 Wrench, Torque
The H1234 is used to tighten or install the studs in the
MC4139 Junction Box located in the ECA.

H1238 Platform, Assembly Stand

The H1238 is used withthe H1229 Bomb Stand during
the replacement of limited life componcots. It &s required at
all locations cxcept naval ships, and provides a base for the
H1229. )
H1248 Removal Tool, Machine Screw

The H1248 is required to loosen screws securing case
sections together if commercial tools fail to loosen screws. It
is an alternate for the H1354 Screw Removal Tool.

H1354 Screw Removal Tool o
The H1354 is required 10 looscn the screws securing

.casc sections together if commercial tools fail 1o loosen the

screws, [tisanaliernate for H1248 Machine Screw Removal
Tool.

H1379A Tool, Handling
The H1379A will be used for removal and instattation
of the ECA.

H1483 Wrench
The H1493 will be used o torque the gland into the
Acom and 2M asscmblies.

T304C Test Set, Continuity, Multiple
Purpose )

The T304C is used to check clectrical continuity.
When connected to the umbilical connector of the B61-6,8,
through the CT1520 cable, the T304C will verify the status of
the- MC2969 Intent Stronglink Switch. When used with the
CT1505 cable through the J1 conncctor on the MC4136
Preflight Controller, the T304C will indicate the PAL status
(lock/unlock). _
T461 Panel, Leak Detection

The T461 is used with the T489 or T460 Leak Detec-
tion Chambers to check the seal integrity of the center bomb
subassembly casc. '

T489 Chamber, Leak Detection

The T489 is used with the T461 Leak Detection Pancl
to check the scal integrity of the center bomb subassembly
after replacement of limited life comnponents in the B61-6.8.

NPRY/ RN (’(lhl’“h
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Operational Capability

In additon 0 the Limited life component exchange
cquipment Listed above, the following carryover equipment
wiil be uthorized for use with the B61-6,8, as nccessary, for
maintenance including eeplacement of parachutes.

H563 Sling, Beam Type
The H563 auaches 10 the frame of the H1125 Bomb
Cradle for hoisting with overhead handling equipment.

H587 Sling, Atomic Weapon Trailer

The H587.may be used as an alternate to the H563
Bcam Type Sling for overhcad handling of the bomb in the
H1125 Bomb Cradle. Two shackles, P/N §70731-00, are
required when using the H587.

H1012 Truck, Hand
The H10Q12 isan aliernate for the H1242 Swivel Caster
Sci.

H1170 Socket, Socket Wrench

The H1170 is used to remove and install the gas
gencrator during replacement of components in the tail bomb
subassembly,

H1172 Installing-Removal Tool,

- Parachute

The H1172 is used to lift and guide the aft end of the
parachute Lo its proper position during installation.

H1173 Handling Tool
Two H1173s arc inserted through holes in the aft end
of the tail bomb subassembly and into a plate on the parachule

1o aid in pulling and locating the parachute during its instal-
lation.

H1195 Pliers

When nccessary to install or remove shorting plugs on
MC 1605 Scries Battery Cable Assemblics in a T436B Power
Supply, the H1195 may be uscd 1o disconnect or connect the
cablc assemblics at the junction box without removing the
batterics from the case.

H1237 Socket, Socket Wrench’

The H1237 is uscd during matnicnance of MC1605
Serics Batteries to remove and install terminal nuts to permit
cableasscmbly replacement. Itisalso used to apply the proper
torque to these nuts and 1o the nuts sccuring the battery
terminal links.

eV I Z[i‘l:ll;’\
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H1242 Caster Set, Swivel
The H1242 auaches o the H1125 Bomb Cradle to
provide mobility for thc weapon. Itis part of the shipping and

- storagce configuration for the WR weapon and is included as

special cquipment il desired for training weapons.

H1247 Spacer, Case Section

Two or threec H1247s may be used 10 ensure personncl
safcty during removal and installation of the tail bomb subas-
scmbly.

“'H1348 Wrench

The H1348 isuscd to connector disconnect the puliout
cable to the B61-6,8.

T431 Charger-Monitor, Battery .

The T431 is used 1o monitor the electrical hndition of
and to charge the T436 or T436B Power Supply or the
MCI1605 Battery. Itis an alicmate for the T431A.

T431A Charger-Monitor, Battery

The T431A isused to monitor the electrical condition
of and to charge the T436 or T436B Power Supply or the
MC1605 Battery. [tis an altemate for the T43%,

T436 Power Supply

The T436 is used as a power supply for the T1535
Portable Decoder, T1536 Portable Recoder, T1539 Portable
Code Verifier, and T1555 Portable Recoder/Verifier. The
T436 s an alternate for the T436B described below for all but
the T1563.

T436B Power Supply

The T436B is uscd as a powcr supply for the T1535
Portable Decoder, T1536 Portable Recoder, T1539 Poruable
Code Venifier, T1555 Ponable Recoder/Verifier, and T1563
Automated PAL Controller. The T4368B is an altcrnate for the

T436.

T1528 Adapter, Test

f{,‘[z)

_ T1535 Decoder, Portable

"The T1535 is used with the T436 or T436B Power
Supply o lock or unlock the B61-6,8. A CT1478 connccisthe
T1535 to the T436B and a CT1495 adapts the CT1478 1o the
T436. The CT1504 connects the T1535 1o the B61-6.8.
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T1536 Recoder, Portable

The T15336 15 used with the T436 or T436B Power
Supply 10 recode or code check the Ba1-6 8. A CT1478
connuects the T1536 to the T436B and a CT1495 adapts the
CT147810the T436. The CT15(4 connects the T1536 to the
B61-6K.

T1539 Code Verifier

The T1539 can be used with the T4360r T436B Power

Supply to code check the B61-6,8. A CT1478 connects the
T1539 to the T436B and a CT 1495 adapts the CT1478 (o the
T436. The CT1504 connectsthe T1539 to the B61-6,8. Alter-
nate for T1555 Portable Recoder/Verifier.

‘T1542 Adapter, Administrative _

4
1 -

T1549A Decoder Programmer

The T1549A is used to perform a funcuional test of the
T1535 and can be used as a simulated coded switch to permit
training in usc of the T1535.

T1555 Recoder/Verifier, Portable

The T1555 is used with the T436 or T436B Power
Supply 10 code check the B61-6,8. A CT1478 connects the
T155510the T436B and a CT 1495 adapts the CT1478 10 the
T436. The CT1504 connects the T1555 to the B61-6,8. When
used with the T1558 Recode Enable Adapter, the T1555 can
recode the B61-6.8.

T1557 Adapter, Test

The T1557 isinstalled on the clectrical connectorof the
T436B Power Supply cover to maintin a discharged power
supply in the discharged state.

T1558 Adapter; Recode Enable
The T1558 can be used with the T1555 Portable Re-
coder/Verifier to permit recoding of the B61-6.8.

T1563 Contraoller, Automated, PAL
The T1563 can be used (o recode, lock, unlock, code
check, and verify codes in the B61-6,8.
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T1564 Trainer, PAL

The T1564 may be used l'or training in performing six-
digit PAL operations. [t simulatcs the coded switch in the
bomb.

T1568 Trainer, PAL

"+ The T1568 may be used for training in performing six-
and twelve-digit PAL operations. [t simulates the coded
swilch in the bomb.

T1571 Electronic AC/DC Power
Converter

The T1571 is used to convert 110-V ac 60 Hz 10 28-V
dc. It is an allemate to the T436/T436B for powering the
T1535, T1536, T1539, T1555, and T1563.

T1571A Electronic AC/DC Power _
Converter -
TheT1571Aisused toconvert 115-230-V ac 50/60 Hz
to 28-V dc and 115-230-V ac 400 Hz 10 28-V dc. It is an
alternate 1o the T436/T436B for powering the T1535, T1536,
T1539.T1555,and T1563. The T15371A isanaliernate forthe

TISTH,

T1572 Portable Data Module
The T1572 is used to carry cnerypted data o and from
command headquarters and the recode detachments.

TYPE 3A Bomb Maintenance ,
The following equipment is required only Lo per- .
form maintenance on B61-6,8 TYPE 3A Bombs.

H1249 Extractor

The H1249 isused toremove the energy absorber from
the nose.

H1404 Fixture, Lift

The H1404 is used to pcrmit removal of the support
sieeve from Type 3A Bombs using overhead handling equip-
ment.

o
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9. Test and Evaluation

Nuclear System Tests
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Nuclear Tests
yooo . o
_Hvdrodvnamic Tests ==

B61-6,8 System Tests

Development Test Program

The B61-6,8 development icst program will provide
assurance that the system will function properly and safcly
throughoutits stockpilelife. Four categorics of tests arc being
conducted to meet this objective: STS environment, laydown
shock, {light, and special laboratory ests. Table 3 summa-
rizes the B61-6,8 test program. The A, B, and C prefixes of
the test unit aumbers indicale the three phascs of the program
that rclate the hardware devclopment progress. Phase A
cmploys first prototype hardwarc; ncw design major compo-
nents are construcied by Sandia using commercially available
picce-partsthat have not yet been qualificd. Phase B hardware
will be constructed by the DOE manufacturing agency using
mostly qualified piece-parts. If any design changes arc
identificd by Phase A results, they will be incorporated. Phase
C hardware is WR-quality matcrial construcied during pro-
ducton qualificaton (TMS) activitics a1 the DOE plant.
About twenty functional AF&F test units will be assembled in
addition to many nonfunctional, units designed o collect en-
vironmental data.

v1a NI A oSh

"\ No tests will be conducted in the

arcas ol acoustic, pressure, humidity; précipitation, wind, and
suspended particle environments. Bomb ballistic perform-
ance will be monitored and evaluated to ascertain applicabil-
ity of Navy aircraft weapon delivery software.

STS Environmental Series Tests

Thescicsts will demonstraie the B61-6,8 will function
rcliably altercxperiencing the extremes of mechanical shock,
vibration, and tcmperature tabulaied or inferred (aircraft
carriage and flight conditions) in the STS for Stages 1 10 5.

The SE (STS cnvironments) test units will verify that
the B61-6.8 will survive the environments. In addition, FT
(Mightiest) units beginning with FT4 will be subjected 10 STS
cnvironments before being flown.  The STS test series will
verify weapon reliability after handling, storage, transpona-
tion, and flight cnvironments based on worst-case data accu-
mulated via prior B61 development programs.

Laydown Shock Tests

Theability of the B61-6,8 nuclear sysiem and firing sct
la survive the severe mechanical shocks of laydown delivery
against hard, wrregular targets will be verified both in the
special testsand flighttests. Drop tower tests were conducted

- durign the B61-7 program to measurc the response of the

nuclear system and AF&F 1o impacts with hard, irregular tar-
gets. The B61-7 test unit was dropped with its longitudinal
axis horizontal to strike a ratiroad rail at the weapon primary
and at the firing sct station. Because the B61-6,8 is identical
tothc B61-7 at these stations, the conclusion from these 1csts,

~ coupled with B61-3/4 testing and analysis, is that no release

altitude restrictions arc required in using the B61-6,8 against

Jhard, irrcgular targets.

The rocket launcher facility will be used to simulate
worst-casc slapdown and longitudinal impactconditions with
the unit at both its maximum and minimum temperaturcs.
From the carly tests, component response data at the Acorn
assembly was obtaincd which ‘will be used in component
qualification. Additional worst-case laydown dclivery condi-
tions will be conducted with fully funclional AF&F hardware
atmaximum and minimum tcmperaturcs at the rocket launcher
facility.

ra
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LS
ES e
SLINEAY
SEliA
SE2AY
SE3A)
NDI(A)

SLIM2(A)
SLIMXB)

MATI(5)
MAT2(B)
CTUI(B)
ECTI{B)
SES(B)
SE6(B)
SE7(B)
SER(R,
SEI(B)
FT1(B)
FT2(R)
FT3(B)y
FT4(B)
FT(B)
FT6(R)
FT5(B)
FT&(B)
FTY9{B)
FTIX(C)
FT11(C)
FT12(C)
ND2(B)
SEL({B)
NSI1(B)
NS2(B)
UCI(B)
UC2(B)
EMI(B)
SEI11(B)
SE12(8)
TRI(B)
TR2(B)
TR3(B)

Table 4. B61-6,8 Development Test Plan

ERIGITIRY Contiyunion
SNL Short Center Case
SNL AF&I, open scup
SNL Center Case
SNL Bomb, lateral
SNL Bomb, sxwul
SNL Bomb

LANL Primary +
SNL Center Case
SNL Center Casc

LANL Center Case
SNL Preilight+Tail
SNL Special
SNL AF&F+JTA
SNL Bomb-JTA
SNL Bomb-WR
SNL Bomh-WR
SNL Bomb
SNL Bomb

WSMR Bombh

WSMR Bomb

WSMR Bomb

WSMR Bombh

Dabob Bomb
TTR Bomb
TTR Bomb
TTR Bomb
TTR Bomb
TTR Bomb

WSMR Bomb
TTR Bomb
SNL Center Casc
SNL Center Case
SNL - Bomb
SNL Bomb
SNL Bomb
SNL Special
SNL Bomb
SNL Bomb
SNL Bomb
SNL Bomb
SNL Bomb
SNL Bomb

Hardware

Quality
MU
FF
MU
MU
MU

ARAFRFARAIRAT

4
C

AIREFAIRIF

D.
6-8/88
6/88
9188
12/88.
4/89 .
2,3/89
6/89
3/89
6/89
7189
4/89
7789
7/89
8739
6/89
7189
6/89
7189
8/89
9/89
9789
11789
190
M0
590
790
9/90
1190
291
291
6/90
5/89
12/89
3/50
7/90
4/90
2/90
6/90
790
350
6/90
6/90

Purposc

Acom survivability in stmumlated laydown

Bench test of new breadboard components & new tester
First Sandia Los Alamos Interface Mockup

Maximum laydown impact using rocket launcher, Acorm
Maximum laydown impact using rocket launcher, Acam
STS shock, vibration with fully functional AF&F

Time of shock arrival at ncutron generator location
Second Sandia Los Alamos Interface Mockup

Sandia Los Alamos Interface Mockup, “WR” foam
Onc-year Accclerated Aging Unit for material comp.
Resultant salt air environment inside taii & preflight
“Intent-enabled” TSSG aircraft compatibility test unit
Bench test followed by bomb configuration test of JTA
STS test series followed by max. lateral impact with JTA
STS + max, lateral impact at min. temperature (WR)
STS + max. lateral impact at max. lemperature (WR)

STS + max. axial impact at min. temperature, Acorn surv.
STS + max. axial impact at max. temperature, Acom surv.

A-4,JTA-6

A-7E, WR, REG

A/F-18,JTA-8

A-6,JTA-3 preceeded by STS enviraonments

F/A-18, JTA-7 prececded by STS environments

A-7TE, WR, REQG preceeded by STS eavironments
B-1B, JTA-2 preceeded by STS environments

F/A-18, REG, WR precceded by STS environments
B-52H CSRL,JTA-§, precceded by STS cavironments
F/A-18,JTA-1 preceeded by STS environments
F/A-18, JTA-6 preceeded by STS environments
F/A-18, Design Demonstration Test preceeded by STS
Neutron Generator “proof test™

Hydrostatic pressure capability of center case

Nuclear safety certification unit (combined cnv.)
Electro-static Discharge (reliability} + nuc. cert. unit
Command disable cffectiveness

Command disable bench tests (multiplc), MU loads
EMR evaluation

D-E"I"'-SC trainer for Pantex (WR)
ET-5D trainer for Pantex (JTA)

Type 3, 3A, 3E Training unit cvaluatons

35

Test Ident Code:
LS = Lab Simulated laydown shock
ES = Electrical System
SLIM = Sandia Los Alamos Interface Mockup
SE = STS Environments (shock. vib., thermal)
ND = Nuclear Development

MAT = Matcrial Compatibility
CTU = Compatibility Tcst Unit
ECT = Electrical Compatibility Test
FT = Flight Test

NS = Nuclear Safcty

UC = Use Control
EM = Elecuromag,. Rad.
TR = Traincr cvaluition
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Flight Tests

The flight 1est program will consist of appraximately
12 ar drops. - Fight are now planned 1o be low-altiude
laydowndeliveries. Because worst-case slapdown shocks are
produced at minimum rclease velocitics, the wests are concen-
trated 1n that arca. Two [light tests will be retarded airburst
andtwo freefall airburst. Alldatacolicction on these tests will
uttlizc the JTA system in development. Some flight lests will
he conducted without any 1nstrumentanon on-boaird to estab-
lish the WR/JTA cquivalence.

Special Tests

In addition to the tests discussed above, special pur-
posc tests will be performed to obtain information on paruicu-
larclements of B61-6,8 designand performance. Component
responsc 1o aircraft vibration was measured during the B61-
34 and B61-7 development programs in the Vibration
Flyaround (VFA) tests. [t has been determined that the FB-

111A produces the most scvere in-flight vibration caviron-

mentand these levels wilt be used in the STS environment pre-
conditioning for the B61-6 8. Only if the new Nuvy A12
aircraftis available, will it b necessary 0 add B61-6.8 VFA
tests.  Similarly, mechanical shock produced by aircraft
cjection from present Nuvy bomb racks has previoushy been
determined.

o 201 N <<)

Electromagnetic Radiation (EMR)

Tests toinvestigale the EMR environment as defined
inthe STS will be conducted. Previousestresultson B61-3 4
and B61-7 were used as appropriate w establesh areas of
concern for the BO1-6.8. No new arcas ol concern are now
identilicd except the EMR specification has changed in the
ncw STS and the response of the B61-6.8 will be determined.

Compatibility

Three Sandia/lLos Alamos Interface Mockup (SLIM)
units, representing succeeding stages of hardware develop-
mcnt, will be used Lo confirm the mechamical compatibility of-
Sandia and Los Alamos components. The compatibility of
matcrials used in the center bomb subassembly will be studied
in an accelerated aging unit. Preliminany aircraft compatibil-
ity checks will be madc prior to all flight wests, with particular
cmphasis on assuring the reliable performance of the new
intent-cnabled MC4137 TSSG. Tests will also bgperformed

. by Sundia and by Los Alamos to confirm adequate standoff

distance and the proper functioning of the generators in the
exueme electrical and mechanical environments ut weapon
detonation.

Derailed information on cach of the wsts conducied in
the B61-6.8 development program will be avaglable in Bomb
Books on file at SNL and summary test reports.
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10. Programming

Since the B&L-6 X 1s a tactory cctrolit of the exisung
Ba1-0,.2.5 stockpide, the nommal carly program suppont through
Phase | and Phase 2 studies involving both nuclear laborato-
ries are not appropriate. The chart below lists the significant
development and production milestones to be accomplished.

B61-6/8 PROGRAM SCHEDULE "’"
DOD—DOE/SNLA MAJOR MILESTONES
cY 1987 1988 1989 1990 1991
JFEMAMJLJASONDIJFMAKISASONDILFMAMIJILASOND|JFNAMIJILASONDIFMANJSIASOND
DOD REVIEWS : MCS TO h‘l’mc mgm DRAAG nuvow
DOE REVIEWS PHASE & -
READINESS READINESS
. PRODUCTION -
FAL READRESS
SNLA REVIEWS \: P e o
. (1/83 - B81-8 4/93)
: 1781 . D818 4791
- PHASE 4 ) ) PMASE'S  PHASE 8
Y : . Yy v
: — 5 & : 28 L &
. AR AR CER CER QER/FPU
; wR JTA JTA' WR WR  JTA COMMON
WEAPON DEV RPTS : - INTERM 2 R
(DRAAG DRAFTS) : v v :
. NTAL FNAL
NESS REVIEWS : bl y
‘ f TS M T Y
DOE TRAINERS : :
; —— [
. . SNLA BRD REBULD
P&PD . (661—6) -, (961-8) .
T ' . g f
PROD PLANNING I — — A :
PCD - B-DOC PPPD - C-DOC . :
. 18T AFaF  FUGHT YFIS . PROOE
TEST START W/JTA : TESTS DOV
DEV TESTS i Y o v
15T SYSTEM i Sl .

11201 A
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Military Characteristics

Vool ieneral

U1 O ERDY Purpose: Thas parton of the Military Charac-
wnsties tMEOs) specifies the requirements of the Deparument
ol Delense tDOD) o the Deparunent of Energy (DOE) for the
61 AMods 6 and 8 (B61-6.8) gravity bombs. The modifica-
tons are o incomorate modem salety, sceurity, and opera-
tonad features, The B61-6. 8 destens shall have the features
dehacated moparagraph 2 of these MCs,

L1 (Uh The B61 Mod 6 1s a modification of the B6E Mod (0.
11,2010 The B61 Mod 8 is a modification of the B61 Mods
Yand 3.

1.2 (U Contingencies: The design, development, test and
evaluauon of the bombs will be coordinated by the B61
Project Officers Group (POG) . Should it appear impractical
to mect any of these charactenstics or that meeling them will
unduly delay development or production of the bombs, incur

unrcasonahle costs, or require excessive special nuclear .

matcrials, prompt notification shall be made by the Lead
Project Ollicer (LPO) via service channcls to the Nuclear
weapons Council Suanding Commitice (NWCSC) .

1.3 (U Competing Characierisiics: In the event thatcompli-
ance with these MCs results indesign conflict, priorities shall
be abserved in the order lisied below, giving consideration to
tradeolis which allow higher priority MCs 1o be attained
while mininnzing the degradation of the competing lower
prority MCs. Opcrational eftecuveness, technical feasibil-
iy, schedule, and cost will provide the basis for making
radeolfxamong the desired competing characteristics, Trade-
ofts may be made with the guidance and approval of the B61
POG. The NWCSC must approve all MC changes.

1.3.1 {Uiy Nuclear Safety

1.3.2 (U} Minimum Intrinsic Radiation

1.3.3 (L Reliability

1.3.4 (U) Physical Characteristics

1.3.3(U) Yield

1.3.6 (U) Radioactive Matertal Dispersal

1.3.7 (Uy HE Safewy

1.3.8 (L) Economical Use of Nuclear Material

1.3.9 (L) Opcrational Simplicity

1.3.10 (U) Command and Conuol Features

1.3.11 (U) Maintcnance

2. (U) Bomth Characteristics

2.1 (U) General Considerations:

2.1.1 (U) The bombs shall not require functional testing in the
stockpile.

2.1.2 (U) The bombs shall be designed so that the likelihood
of plutonium dispersal in an accident environment is mini-
mized.

Al
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Military Characteristics
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Comments

2 LA Pravision shall be made tor casy removal ol some
component of the electrical system vital o the funcuon of the
bombs, ‘This provision shall not compromise Service opera-
tonal requirements or storage crniterta. Since this feature 1s a
use-control function only, the bomb must mecet alt nuclear
<afety requirements in paragraph 2.8 whether the scparable
componentas instalied or removed.

2. 1.3 (L The design of the bomb shall be consistent with the
cnvironmental conditions delincated in the stockpile-to-Tar-
pet Sequence (STS) and shall be deliverable in accordance
with airerafl profiles in the STS.

2.2 (U Operevional Considerations: T

e e—

\

~2.3.3 (U) Groundburst (Freefall)
2.3.4 (U) Laydown: (Retarded delayed groundburst,) The
_ firing times shall be the same as the parcnt bomb.

Q

Dobd
b(3)

\

|

2.3.6 (U) The bombs shall be capable (}E'fﬁ'nctionuth-g-p—)ropcrl)f

in water depth to the limits of the Laydown timers.

2.4 (U) Physical Characteristics:

2.4.1 (U) Weight: 770 pounds (nominal)

2.4.2 (U) The length shall be 141.6 inches maximum.

2.4.3 (U) The body diamecter shall be 13.3 inches maximum.
2.4.4 (U) The shape and geometry of the bombs shall be such
as to mimimize drag and adverse {light characteristics on the
strike aircraft during all phascs of the flight profile.

2.4.5 (U) War reserve bombs shall be identihed with perma-
nent and distinclive markings. ;

it M f&git‘ltﬂ
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Comments

25y Areraft Companbilin

25000 The boambs shall be capable of carriage (single and
muitple) and release under operational conditions from the
tollowimg carners without aircralt modification:

AIRCRAITT CARRIAGE
A-dA1 Single Externat
A-GEG Muluiple External
F/A-18AC Muluple External
A-TE Multiple External
A-12 Multiple

2.5.2 (U) The bombs shall be compatubie with aircraft both
with and without a Uniquc Signal Generator (USG) capabil-
1y,

2.6/ (U) Reliability Characteristics: . ety =

D
@.

rwn rabrar:

during and afier exposure o the normal environmental con-
ditions specilied in the STS.

2.7.2 (U} Alier exposure w abnormal environments specificd
in the STS, the bombs are not expected o retain full opera-
nonal reliabihty, but should sull mainwain the standards of
sadety set forth in these MCx.

2.8 (V) Safety Charactertsiecs.

2.8.1 (U) The requirements outlined in this section should be
considercd minimal. They are not intended o restrict the
designer in the advancement of nuclear safety.

2.8.2 (U) There shall he no trreversible funclioning of any
cnabling or arming component prior to release of abomb from
an aircraft,

2.8.3 (W) Inthe event of a detonadon initiated atany one point
inthe bamb primary high explosive, the probability of achiev-
ing a nuclcar yield greater than the cnergy cquivaient 1o that
produced by detonation of four pounds of rinitrotolucne

e

e’
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“r Military Characteristics Comments
v T 2R.50U) The probabitity (per bomb lifcume) of a premature
e  nuclear detonation of a bomh for the normal cnvironmenis

described in the STS shall not cxceed:
2.8.5.1(U) Prior to prearm (which includes application of the
arming power and the unigue intent cnabling stimulus) and
prior to relcase from the aircraft and in the absence of the
ryjeclory stimulus, T x 1079,
2.8.5.2(U) After prearm and prior to relcase from the aircraft,
and in the absence of trajectory stimulus, 1 x 109,
2.8.5.3 (U) After prearm and alter releasc from the aircrafi,
and in the absence of trajectory stimulus, 1 x 10).
2.8.6 (U) The probability (pcr occurrcnce) of a premaiure
nuclear detonation in the normal relcasc envelope after receipt
of the trajectory stimulus shall not exceed:
2.8.6.1 (L) Prior Lo expiration of the safe scparation lime,
1x 1073,
2.8.6.2 (U) After expiration of the safc scparation time and
prior to the intended detonation, 1 x 102,
2.8.7 (U) The probability (per occurrence) of a nuclcar deto-
nation of a bomb for individual or credible combinations of
abnormal environments specified in the STS shall notexceed:
2.8.7.1 (U) In the abscnce of any unique intent and trajectory
stimuli, 1 x 104,

’ 2.8.7.2 (U) After rcceipt of the unique intent and in the

rabscncc of the trajectory stimulus, | x 103 1—905 u_o

J
!

T /Db

(1)

e o

789 (U) For the B61-6, 8 it shall be possiblc o monitor the
safe saatus of abomb electrically inany STS configuration. It
shall be possible to electrically safe thc bomb at any point in
the STS prior to release from the aircraft. Both of these rc-
quircments apply 10 normal environments only. .
2.8.10 (U) The initiation of the bomb arming sequence shall
require both AMAC power at the time of weapon release and
bomb scparation from the delivery aircraft.

2.8.11 (U) Monitor circuils in a bomb which are associated
with the in-flight monitor and control functions shall be
adapuable to in-flight monitor and control systems employing
monitor power limited to a valuc less than that which would
acuvatc any bomb components considercd critical from a
safety standpoint.

2.8.12 (U) The bomb shall be designed to facilitate Render
Safc Proccdures (RSP) which return the weapon to a condi-
uion that is as safe as reasonably achicvable. The bombdesign,
RSP, and EOD operations should allow the bomb 10 be
shipped with a minimum of special storage and movement
= °  constraints.

2.8.13 (U) The design shall:

2.8.13.1 (U) Minimize radiological, chemical toxicity, or
other hazards during mainicnance, handling, and other opera-

iy AN e &=
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Comments

tons 10 nonmal environments. Racdhiological hazards should
be as Tow as reasonably achicvable swhen a bomb s subjected
10 abnormal environments,

28,132 (U) Use insensiove high cxplosives (THEY

|
|

"~ 2815 (U) If any coergy storage components are included

within a bomb that are capable of prearming or arming the
bomb (other than primary power sources), they shall dis-
charge if cnergy tnput is interrupied. The time required for
discharge to a safe tevel shall be the minimum time praci-
cable after removal of arming power.

2.8.16 (W) Bombarravs shall remain suberitical in all planned
logisticat and operational contivurations and under single or
credible combinauons of abnormal environments as specificd
in the STS.

2.9 (U) Command and Contral Characteristics:

2.9.1 (U) Permissive Action Link «(PAL)Y: The B61-6. 8 shall
incorporatc CAT D PAL in accordance with the generat
characteristics outlined in the OSD leuer.?

292 () Cammand Disablement iCDY :

2.9.2.1 (L) Nonviotent Command Disablement sysiems for
the B61-6, § shall be designed in accordance with the QSD
letter®. A command disabled bomb shall be safely ransport-
able through normal nuclear weapon supply channcls,
2.9.2.2 (U) The disablement system designs and assessment
of effectiveness shall be in accordance with the intent of the
OSD policy letter.?

2.9.2.3 (U) The bomb system shall prowdc for manual inser-
tion of a three-digit coxle on the hamb preflight panel in
preparation for disablement. The preparation for disable-
ment shall be reversible.

2.9.2.4 (U) Disablement shall be accomplished by an action
which is scparatc and distinct from the acuon for preparation
for disablement

2.9.2.3 (U) Disablement shail not require PAL codes or PAL
code cquipment.

2.9.2.6 (U) The CD systems shall be capable ()fopcmuon with
the PAL in any maoxdc or sunc,

2.9.2.7 (U) A capability to visually and tactilely determanc the

/e~

status (disabled or not disabled) shall be provided.
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Military Characteristics Comments

2.9.2.9 (U) Under normal cnvironmcental conditions, the
probability of accidenual disablement due to the CD system'in -
the absence of any input stimuli except for normal stimuli
(c.g., Category D PAL recoding, decoding, and status checks)
shall not excecd:

2.9.2.9.1(U) 1 x 10 per bomb ycar (with 1 x 10 per weapon
lifetime desired) prior to preparation for CD.

2.9.2.9.2 () 1 x 103 after preparation for CD but prior to the

activate stimuli, e et i s e .30 _ R
. Yob&s AF
T \ VoS 0
l‘ - — e 0 TR
=710 (UY Mainrenunce, Momitoring, 1ransportability, Stor-

age, and [landling Equipment Characteristics:
2.10.1 (U) Consistent with paragraphs 1.3, 2.1.3, and 2.6.2,
Limited Lifc Componcnt Exchanges (LLCE) and periodic
tnaintenance shall be minimized. Provisions shall be made
for simple replacement and ease of access with a minimum of
downume during LLCE.
2.10.2 () Maintenance procedures and DOE-supplied sup-
port cquipment shall be functionally and physically compat-
ible with existing maintcnance procedures and equipment
insofar as practicablc.
2.10.3 (U) Preplanncd, scheduled, or periodic maintenance
{cxcluding PAL) shall be minimized in the stockpile.
2.10.4 (U) DOE-supplied support materizl and cquipment to
bc used with these bombs shall be capable of withstanding the
same STS environmental conditions required of the bombs in
arcas wherg they are to be used together. A
2.10.5 () DOE-supplicd shipping and storage material shall
" be compatible with military transportation systems and han-
dling and storage procedures as described in the STS.
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—’?U) Office of the Sccretary of Defense letter “General Char-
acieristics for Permissive Action Link Systems Used with
Nuclear Warheads™ dated 18 April 1980.
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