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AHSTRACT

This report describes the design, operation, wnd
calibration of the container modute 1ester, This
tester was developed to test the contaner mortule
of the plutonium pratection systen,
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CONTAINER MODULE TESTER

[ I roduction

w Contarts r Aosade (CAD was designed as o component part of the Plutonnim Prov-ctan

Sunten e ta provide additional proteetion for sealed eans of plutanium, A ntepesl part of

cuit hourd which is used to montor both the upward deformation ams

thas A g electronte

e nlutomum can und, 0 waddition, the temperature of the upper porton of the €M,

cmory {PROMY whirh g used to 8tore inventors data Such a8 can
canning date, N dviarie mermory s meluded on thee bourd which eun

1+ PertBent 10 container mov snent or Storage achvitnes,

S Costaner Modute Tester (CMT)Y wis designed to cxereise and establist base Line dati far

carhoent e r moedule]

T CAIE has the capability of reading the PROM, bourd temperature, can temperature, and

defarmartton within the CAL It also is used to load und check the dynamie memery.,

The tester i shown in Figures 1 through 4; the tester block diagram is contained in Figure 5,
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Figure i, Container Module Tester, Parel View



Container Module Toster, Rear View



IFigure 3.

Containcer Module Toster,

pcs



IFigure 4. Container Module Tester, 1ower Supplics
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1O Siteh = This seteh Toada e data Cron e (83 % 3HC CONEL s e
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H-1571
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forations 0-15 and when in the (=31 pasition, the 1.OQCATION
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AUTONAN Switeh - This switeh s 0sed 10 50)lect AUTO or MANUNL TOC Y TION

addressing.

POCATION Suitch - This switeh is used to manually select locations 0-31.
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TEMP ) Calibration Procedur:

Connect CNIT cal bux to CMT,

.
b Taen an powee,
St topple switch o TEMP 1 pustion,

Ao 8o LOOAYION saaeh 16 20 pusstion,

oINSt CAIN | eonerol for oo readnut af 25 on the TR T indeeatan, L] et

Preact panel, o elockwise (CWH rotation of the control ') aneraeags the o

et rotary Gwiter in 10 position and ohuet OFF 1 control tar o 80 readingt, A

thoe feont panel, o CW rotation of the cantrol will deeceuse e veacding, 1
range, Neow oot )l

Frimoes e

GOFE L contrel 65 turned CW entil the 00 roading dnes wot
14 on the indicator,

. Put ROTTARY switeh in 100 position and sdp.st GAIN 1 rontrol tor 9 rondang,

creasing the coatral until theee is no change in thee eeaclons,

weanplished Ly <
coutrol for the 95 reading,

fo o \dqust between the 19 qedd 199 positions untid o good balan o voes b,

iv St ROTARY switch in 25 pogsition and adjust GAEN 1 conired for o 20 urht gt

TEMEP 2 Calibration Procedyre

The TEMEP 2 calibration is peeforpodd sdentiend I o0 TEAT T vxevgt cnat GAIN 2 ol G d 2

eonrols e aked and the CACF cad Pox s geb in the TEXMIC T position,

PRESSURE Calibration Procedure

Connect CMT cul bax to CAMT,

.

b, Furp on power,

. Pull PHESSUHE conteal out and wdjust LEVL PHIS sontrot Ine o 2
st for o < 10 rewding, (When Sucing the front panel, 2 CW rovgtion of vhe controd will oo voeqe.

the eeading, §

‘. Pusk PRESSURL eontral (n any adiust GAIN 'HES control for o e vvasing reasding sl
Hhore o me changes Now wljust for o rsding of D00 {When fucing the from sanel, o CW a1 cion

of 17 comrral will increase the eeading, }
\djust between the tn and out peaition of the PRISSTURE control until 4 22 court of the

t

<10 ind - 30 reading is achieved,
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Figure 7. Pressure amplitier Waveforms

S Conditioning Circuits

The datie from the teinpersture and pressure anplifiers are fed o the multiphexer 38, froe
owltipleser is contralled by o counter U3 which in turn is controlled by o 6+1z ciork '8, The

outpui of (he rltiplexer is buffered by Ud-4 and ther applied to the AT converter UT whick 1s
¢ antroiled hy the -1z clock. The output of the A/ZD is binary and is converted 10 BCH by 17,
714, and U135, The data from the decodor is then fed to the temperuture and proessure indicators,

This datia must be strubed into the proper indicatars and is accomplished in the foilowing muneer,

“The end-of-conversion {130C) pulse from the A/12is T to a one-shot UiN-1, This pulse is
the strobe enable and 18 uscd to control the gate circuit V32, The eounter U3, which 18 the same

counier thut controls the multiple , controls the gate circuit U22 wnd U33% 10 corrclate the gtrobe

amt siaa, The data is uptated cvesy time the strobe is present. This timing correlution is iHus -
trated i Figure 8. The sign indicator is controlled by U1 and the X2 amplifier in U442, Referring
to Figure 7, it cun be seon that ws the input goes negative, the comparator output switches bigh,
This high signul indicates a mirus {-) on the readout. The opposite is teue for the plus {+) indica-

tion,

20
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Y Inttication

i
Lo data s presoented to the memory reatdouts D513 through DS16. DS und DS o -
ehoente stors and DS1H and DS16 are the teft indicators. The data 1s strobed into the indi-

*ohes cvery tinee the least significant tocation A is ('hax.igud. When the location is changed

s osnot. (V) goes negative and triggers one shot U311, which applics 1 strobe pulse o thi

stors, When the loeation s changed to an odd spot, (A) gors pusitive and triggers one

v, whieh applies a strobe pulse to the ripht indicators,

Wit AUTCA M AN switeh S6 in the MAN position, gates U6, UB9-3 und U19-4 ure enabled

U19-2 e disabicid, The nranual loeation data is generated by the LOCATION

“hus dhatic js fed to U16, [U41-2 and UlU-4, Dt is then inverted by U1S and 119

s aoint, the dutla is sent ta the CA and a decodu cireuit U35 whick seleets locations 30 and

also anplicd to a binary » RCD converter USA.  After the decode, it is presented to the

regdouts DS1T and DS1E,
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The Q=-13/16=11 switch (§7) controls location E. With the switch un the U1, posiarn, Lo

t1on 1018 leelet fow and keeps input 2 of the most significant digit (M) Of the Lacat o reardost [ISTE

cr bled. When this switeh s in the 16-31 position, location 12 goes fogh aed oo 2 ot v

will be onabled,  This switeh is only enabled in the manual mode,

LOCAPION AUTO
With the AUTO/MAN switeh in the AUTO positon, gates U117, E19-2, wnd 21774 Gee cnanben
and gates 16 and B19-4 are inhibited,  Counters U9 and U112 are in o reset st o andd th e oot
are high causing gates U18-1 and UZ4-1 outputs (o Le low which inhibits gates 2791 and V2o,
When the START switch (85) is pushed, pin 17 of Udl-1 gous low and “leurs countiops 19 g0
112, This canses UlY-1 anid U24-1 outputs to go high thus cnabling U24-1 and 1U23-3,0 Pl b= )1,

clock vi U20-3 is then gated imo the counters,

The connter will count to location 29, At this point, U24-1 wall po low thus dassblip U320 )
and no further cloek pulses reach the counter causing it to stop at 20, To pot lneations o0t o0,
the CITECK switeh (83) must be uetivated,  When it is pushed in, 121 goes Iow elearing cognne
V26 aned D-K 1727, The output of U27 gous high, thus enabling the 100-kH> clack 1250 Wher S -
released, U2 goes high, thus turning on the 100-kiz ciaek, Thi- clocs outant & Soed 1o, coanter
U226 and its counts to 15 and outputs u positive pulse, When this pulse goes neg e, the gt of
the T-14 U27 goes negative which inlibits the 100-kIH. clock, This negecive going sigead (s poes
1o ane=shat, U'10-2, which outputs w positive pulse of 33 ms enabling U20-1,  This «llows <
400-1Hz clock 123 pin 8 o be fod into '23-4 which is still enabled and Yinally ro the countera 16
ard U112, T'he counters now count to locattons 30 and 2:  nd when thee, UL9-1 poes low whie:

mhibits (23-1 thus causing the count 16 510p at location 31, The autonatic o oc- s naw

quivscent stage.

When the CHECK switeh (83) is depressed during o run, U20-4 goes low which disables 1720

Uinhibits the 6-11z clock, A1 the same rime, U20-2 is enabled alowing the 300-11s cloex 10 Y.

fei! into the counters U9 and U12, Fhis action allows the locations 16 be uliressed quickly,

The outputs of the counters U9 and U12 are fidd to a control gate LT and inverted by UG,

At this point the operation is the same s explained in the manual mosie,

The DYNAMIC CODI is presented to shift register U238 and U29 by mcans of the DYNAXIC
CONE switches S8 through S11. When the LOAD switch 54 is depressed. U21 gaes low clearving
counter U26, -1 U27 uand cnables the 100-kliz clock, This low signal alsa goes to shift rogisters
L27 and U29 causing the datu present at its inputs to be loaded in, Now when the switch is releused,
U2l goes high, cnabling U23-2 und the 100-kiiz clock, The clock output is fed to a counter 126 and
it counts to 15 and outputs a positive pulse which goes negative at count 16, This negative going

signal causes the J-K U27 output to go negative which will inhibit the 100-kkiz clock after 16 counts.


file://t:/nr.k

T LB lack astour s alson

srted by 17232

Pthey food to the CNM oan

t-onulses sh

s the datg out of U2E .

P38 and loas o

B AR RN .
o,
oue oL of the CHECH tehi S aon s The same tharg o= e T O s } R
[ U repister of the CALs shifted 1o the sicond rogrster af of R ans e o0
R | 2129 e looded i thie firs? pegrster of the O,
Lyt
1 eocireurt is aetivated onldy in locations 0 and 31 (Dvnariie Ceche Moo e
o e ddeoded by B0 A any Incation hesgdes 30 qnd 31 the oot of 1oy e o,
T2Y3-5 10 be tow, thus inhibting U3, When locations 20 wed 51 g [ i
o sarnltineo v gl and low causimg U214 wo ga taphand eoabilngpg 10, CN e
. el o neverters E92-2 thronpgh 1 Goand U3-1 through e 00 T or ontnuty e 0

ta s calid, the mputs will b sl

soatnut of T30 pin i to be jow thus ro

DLe wlar

vothee ON, ft serds all jows

to thee

ters thus o S,

ferl 1o the

$-%. lwcarion i stpane (ST o

0 nput pin 2 and inverter U4

Cloes e The ontie pin 6 goes highk and V21 goes low orbis pros nued to b 0
o 12 1 2trobe (8TL) .8 used to clock

this data ine T outpin oin @ po-

oh in turn cnanles Q5

hich tures on the b

vator DS



file:///n.-k
file:///cinv
http://fl.it

ADPPENDES

Dravings and Diagrasns

¢ =
3 253-26


http://lJr.iv

noTUS
L SR GEMASAL MEQREMENTY ML YIOGROC

TEMPLAIT WIiEw/

o Pt
- - ~e xLld
)
| )
2
- e m. -
& T M
¥ '
oy t
e '
B L
O i
E 1
’
TR Y VI
w
o

Control Module Tester CAL Box
(Dwg No. T57823)

27



PARTES .4 3
K19
1702 16 258 - oy
REAS PhhEL e N It Chad
TEMP v I
! T ! Peo] un "
) . l:g‘[ | feu st
) R ) S .
] H CY W (s
: i asY  py
N L3
'
'
v
'
H
1
TEMP 2 U —

PRESSURE

28

s

L et T T T U

1
'
'
L
(
¢
'
i
' '
'
' 9
¢ '
ay ————barFo
: P b
£+ -t e
' Vb
e 8 ]
] o
' ol
o 10
H Ly
' i1y
3 12
' i
. L
L e
) it
Jot Witk
! I
Wk :

13
gy -

MEMOR:
READOUT

STL
ST




0319
pRESL.RE

[L‘ 7%

{413

SIK

& n
Sak|ssv 8

SIRZSAR

5,2

_Ez

\¢

2

PRINTED CFCAT 82a7]
Ta3372:000

owo,
CK-TA33T! E

fc
v

HO. IssuE

LOCATION SWITCH

+5v.
.E Uz uar
NTAIG) 1| SHTAN
L oSy —
is i) 2
4
3 T L2l
2 Jues — -
u
& v5v =3 J N
3 .
- 5. — 5] A
1 [YACY A ]—\,
v l2 € B I ,
o ] o :
U
.‘% rsv o SNTaIGS 8 1 5 .
!
Ehz i 33a8 faTid -
g0 u3p
K 8 Stk 7 )
5V 3 PRV 3R
f Q o P =
| S )
017818 .
_____ ] T ne
|
4
i EE -
2 55| a[® 2
2 3 L




PRINTED 7-R20T 882D
4332000

L 436 ]
L] swTains

J;s ‘]Jn.hz 1 [a

N PAEY OF i
oy T wo | m 2702 16- 265
: 3L L] :Lm\_ e le 5y vlg REAR PANEL
?L, sf] L B —_—— €2 LGEATION €
N\l v
n N3 5
ol 2[] LOCATION ©
) s
o B 3 :
" 2 DeaTeN T
R ol = )
o, 3 £ s LOZATIEN B,
1 '
S 5 [ :
) 1
a2 o 3 P A paan - - < (OTATION &
[Ty ' '
us t e —_— + N CONT NUTY
v
—_— o - - — =5 Loek
Ha) T Jreamic CGIE CATA
! 3 P i
¢ ‘in —h s LIRS
[
-t 4 < .5,%,2, 20t 0 GRD
4 PF e «
I oSV —ai8 Y sV
! . veiL !
9 - Pccm um FaGn H
o a % P i c24 1_'\(, czf P eav
si3Y —pé BATEL '
g uie [
23 i8¢ 2 £k BPm 15760
2ve— 15y 2 U H H F52 « o
pe—pT UATEL uTRIZ
gl 1upm sr2z00
] <
PSS
C4-20P C4-205
L) Hipd »_' WHT
~NO H PO
56 52 = o —ra 8 »— oRn b e
EnrBLE Favea RN e
wf i fne n
LOCATION SwITCH HO, no . 2 8mP
€
PONER

Logic Diagram, Container Module Tester
{Dwg No. CK~T43371)




32

e

25

Alodule

Tester, Contuiner

T43371)

(Dwg No,

29



DISTRINLTION:
15t TS Church
1564 b Nuvratil
I5g 0P Watterberg (33
[IEE) AL AL Kankel (5)
1762 H B Hanxen (2}
1765 1) S Alyoshy (8)
d966 1A
151 T L Werner (5)
3151 w1 o {3)

or DOUITIC (Unlimited Release)
ez rie (2sy

P Campbell, 33172-1)

30



