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I

PUN ANALSI The epo ef this analysis to
to ohm that the mbient electri
fields prevent In the DPII's UV
nt of sufficient mitude to
eause i•dvertam squilb firixeg,

NAMAOTU!RIB Not applicable

WNWAMTUN' TY7E ORI KOIL NO. i Not app inable

DR1AWING, SPECIU ATION OR lMIhBITt Not applieable

qUAMITY ITIM ANALYZM, (2), gDPI #1 ad DPI? #2

UOWITY CLASSIFICATION OF lTNIS, Net applicable

DATE ANIALYSIS CCMPLM Deember 26t 1962

AXALYBIS PUPRMfl B!, K. J. Gower

DISPOBITION OF NPUC gt Not applicable

ABSTRACT, This report described the analysis
t performed per D2.7850.(Ilectro-

Interference Test Plan for the
O-133kA fste Vanden.brg AIS Cm-

plex M.D) Section 7 (Destruot Paologs
Installation Yoility, DM).
Data on Xleotro-Interfereaoe levels
present in the DPI?'s as taken
fram am Data Sheets, rawing
Nmbers 24-2187 and 24-2180 and
oommorted to Electric Fie.d Intensity
levels. ]roadbuid voltage levels
wore converted to equivalent OW
levels and the converted broadband
and CW levels were then eompared with
the voltage levels calculated mee*&-
sary to produce 100 milliasperes
throab a squib. The results show
that the fields present in the DPIW's
are not of masficleat magnitude to
induee 100 milliamperes
in the squib circuits. "Wesit eue
asumptions are made in all 0ae6.

(.
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m~1* CAWAW ". ulSFRU DPIP A

"10e Ambient WmI level$ existing in Mhe. Wry #1 were
iettrallied by Test Number lY.52.' SO esuem
obtained. during %diia test are esataimet in 3etesweus, 2,

"iMMahta, Sboolte Draviag Eimber 244188." 1, e-Wd
te ebtain "wore* case" conditiouste the smauma ssua'e-
mante, made at the G&C er Okirt Areseq GaV er niatg,
will te considereil. The*. maxima maazu a"eu
listed Lu Table It peg* 22.- and T4014 P.g peg& 25,

1.1 CMonwr is o ildI teni Lan'ls

Degins. the text and etuations contained Lin Reforms" 1,
"D2-7850 Seotion 7," have been presented ini texus of
field intensity, the maximum readings obtained from,
Reference 2, "IUIR Data Shoots# Drawing Number 24.4188"9
must also be presented in terms of fieldi intensity,

1.1.1 gaitd oW Cwesion

Direot RsAiated CW measurements made with a Noise qnd
Field Intensity Meter, N7-105, may be oenverted. to
fi.eld intensity levels in the following mabnori

I [ib aboye 1 sierovelt/aeteorl - Meter
Reading Ljdb Oqor 1 microvolt] + Moter

tttiesi 14b + $able LossFc'
LTd + Antenn Mismatokb*'ater jAý +

Open Ciwdut Conversion Factor Eb +
Antenna Uffective Length Factor d

When the IW-105 is omsad to aske measurements frost
20 KC to 1000 NC with a ?4,# f.2p or T-3 head#, te
eable loes, antenna mismsathl, open circuit oonvezuiea,
and antenna effective length fasetere mey be lumped
together and oo"sidered as one factwr a sahown in
Figure 9 of Rteforence 4, *Noise, awA ftol4I Atesasit
Metei, Model 0,-105"0

When )he KP-105 is used to make measurements from
150 KM to 30 HC with a T.-h head, the cable losej,
antenams mismaleb, and open oirouit conversiona
factors may be lamped tegetben' and eenelidered. &a
am fheowv as shown in PIgure, 4 of Reference, 6,
"Imetr'sition NOmnualiIng Unit, . 150 =C to 5'0 )0,
Nadel f4/IW1405-. The effective length faeter
for tbe rod antenna is 6 Gb.

Table 1, paeg 229 gives a listin of thoe eooversions.
fbe resultant field intensity levels are shown in Figure

IPage 29.
US 4208 2WOREV. 8/62 2 41432"
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1.0 AD.,L -I i-i iz',za %I THE "[ x , i (eouoanmed)

1.1.2 ahJAs&d LA.dk•nd lhe m

Radiated Broadband meastrpments maed vith a Noise
and Field Intenuity Meter, XF-105, by'using the
substitution ethod• may be converted te field
intensity levels in the follewing manners

3 Edb ab~ove I. miorovolt/wegsoyclo/aeter]

* Total Impulse Gene tow Iu•t Ldb above
fe•ivelteg a o + Cable lth ter

Open Circuit Conversion P r LdkJ - +
Effective Length Factor L•bj.

When the NF-105 is used to make measuremente from
20 MC to 1000 HC with a T-l, T-2, or T-3 headq the
cable loss, antenna mismatch, olep circuit conversion
and antenna effective length factors may be lutmped
together and considered as one factor as shown in
Figure 9 of Reference 4, '1oise and Field Intensity
Meter, Model N0-1OS".

When the NF-105 is used to *ake measurements from
150 MC to 30 11C with a T-A head, the cable loss,
antenna mismatch, and open circuit conversion factors
Way be lumped together and considered as 20 db plus

the factor shown in Figure 4 of Reference 6, "In-
struotion Manual Tuning Unit, 150 KC to 30 lCs
Model T-A/NF-105". The effective length factor
for the rod antenna is 6 db.

When the NP-105 is used to maice measurements from
14 KC to 150 KC with a T-X head, the cable loess
antenna mismatch, and open circuit conversion factors
may be lumped 4egother and considered as 20 db plus
the factor shown in Figure 6 of Reference 5, "In-
struction Hanl, Tuning Unit, 14 KC to 150 KC,
Model T-X/AN-O5". The effective length factor
for the rod antenna is 6 db.

Table IV, pwaie 25 gives a listing of these con-
versions. The resultant field intensity levels are
shown in Figure I, page 29.

U3 4285 2000 REV. 8/62 2-S142-2
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t ~2.0 gownTE B,-I LEVELS PREW3EI TH 2W 42DId

The ambient 1-1 levels existing In the DPI? #2 were
determined by Test Number ST.60. The measurements
obtained during this test are contained in
Reference 3t "M&IS Data Sheetst Drawing Number
24-;187V In order to obtain "werse case" conditions
the maximum measurements made at the OdC or Skirt
Areas, day or nightp will be considered. Then*
maximum measurements are listed in Table II pe"s
23 p TableIIIbge24pTable V page 27 , aaA
Table VI page 28o

2.1 Conversion to Field Intensity Levels

Because the text and equations contained in Reference
1,"D2-7850 Section 7, have been presented in terms of
field intensity the maxima readings obtained from
Reference 3, ',&IR Data Sheets, Drawing Number
24-2187", must also be presented in terms of field
intensity.

2.1.1 Radiated CW Ifmversion

Direct Radiated CW measurements made with a Noise
and Field Intensity Meter, NF-105, may be converted
to field intensity levels in the following manner,

E [db above 1 microvolt/meter] - Meter
Reading [bd b~ve 1 microvoltj + Meter

-At .juation Ldb.J + Cable Loss Fact .
Ldbj + Ant;ena Mismatch Factor Ldb]

+ Open Circuit Conversion Factor .b] +
Antenna Effective Length Factor [dbJ

When the UF-105 is used to make measurements from
20 IC to 1000 NC with a T-1, T-2, or T-3 heado the
cable Iosas, antenna mismatch, open circuit eon-
version and antenna effective length factors may be
lumped together and considered as one factor as
shown in Figure 9 of Reference 4V "Noise and Field
Intensity Meter, Model NF-I05".

When the NF-105 is used to zoIgs measurements from
150 KC to 30 MC with a T-A head, the Cable Less,
antenna mismatch, and open circuit conversion
factors may be lumped together and considered as
one factor as shown in Figure 4 of Reference 6,
"Instruction lanual, Tuning Unit# 150 KC to 30 MC,
Model T-A/N7-105. The effective length factor
for the rod antenna is 6 db.

U3 4208 2000 REV. 8 '62 2-5142-2

REV SYM d4 1 NO. T2-2850-7
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2.0 4 3-I I8YES 11ESNT IN TH& fl7 h (oontimse.)

2.1.1 &ladiatl W Cenversft.(eontinued)

Table II p"gs 23 gives a listing of these oonveruions.
The resultant field Iatensity levels are shown in
Figuwe II* paep 0 0

Direct CW measurements made witha a Radio Interference
and Intensity Meterp BM-20B, my be converted to
field intensity levels in the following manners

E [db abo 1 microvolt/motor Motor
Reading Ldb ab ve I miorovoltJ + Meter
Attenuatl EdbJ + Effeotive Length
Fastor LdbJ

This is discussed in iReferehce 6, "Instruction Book
for Model I'M-20B Radio Interference and Intensity
Meter". Table III gives a listing of these can-
versions. The resultant field intensity levels are
shown in Figure II.

241.2 Radiated Broadband Cenveruion

Radiated Broadband measurements made with a Noise
and Field Intensity Meter, XF-105, by using the
substitution method may be converted to field
intensity levels in the following manners

E [db above 1 microvolt/megaoycle/meter
- Total Impulse Generator Input [db above
1 focovolt/meogoyole] + Cable Lose Flactor

Ldbi + Antenna Mismatch Factor [db]
+ open tUrouit Conversion Fa tar [db] +
Effective Length Factor [dbl. L

When the NF-105 is used to make measurements from
20 MC to 1000 MC with a T-1, T-21 or T-3 head, the
cable lose, antenna miematesh open circuit cenversion,
and antenna effective length factors may be lumped
together and considered as one factor s shown in
Figure 9 of Reference 4, "Noise and Field Intensity
Meter, Model NF1I05".

Vhen the NF-lU5 is used to make measurements from
150 KC to 30 XC with a T-A head, the cable less#
antenna aismatch, and open circuit conversion factors
may be lumped together and considered as 20 db plus
the factor shown in Figure 4 of Referena 6,
"Instruction Manual, Tuning Unit, 150 KC to 30 MC,
Mode T-A/JP-105". The effective length facter for
the rod antenna is 6 db.

Us 4260 2000 REV. 9662 2-si42-2

REV SYM zmv I NO. T2-2850T-
ISECT. A I PAGE 12



2.0 WAIAM 3-I L 5I-RES 38 IN EDP?2 (continued)
T 8. M- ; ENT MEn BPI

2.1.2 Radiated Dmadb&Ad Conversion (continued)

When the NP-105 is used to make measurements from
14 KC to 150 [C with a T-X head, the cable loss,
antenna mismatch, and open circuit conversion
faotors may be lumped together and considered am
20 db plus the factor shown in Figure 6 of
Referenee 59 "Instruetion .Manalg Tu•ning flti

14 [C to 150 KC, Model T-X/NFo105". The effective
lengh factor for the rod antenna is 6 db.

Table V, page 27 gives a listing of these conversions.
The resultand field intensity levels are shown in
Figure II, page 0 .

Direct Broadband measurements made with a Radio
Interference and Intensity Meter, NK-20B, my be
converted to field intensity levels in the
following mannoer

E [Bb above 1 mi rovolt/megsoycle/meter]
aMeter Reading Ldb above 1 microvolt/
meter bandwidth] + Meter Atten tion

[db] + Bandwidth Faotor Ld7bJ +
Effective Length Factor [db 3 .

This is discussed in Reference 6, "Instruction
Book for Model NM-20B Radio Interference and
Intensity Meter". Table VI gives a listing of
these conversions. The resultant field intensity
levels are shown in figure II.

U3 4290 2000 REV. 6 '62 2-S142-2
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The mlm. field tIteasi1t levels required to indue 100
millisop In the squib eirouait wail be ealeulated u•ing
basie diple t1kheu " shown in Refe oe 1, "M-712JO
seetiea 7". Assumptin leading to "weso Efse" eemoditism
will be as" in all seuso. the resultant sinimmA field
intemnity levels required to auoe 100 millisupe I& the
squib eirouats are shevo In Figue I sad Figure 11.

3.1 -isels Aulof of S3aib Cirults

te assuapties made in Reference 1, "NDZ7850 Seotion 70#
will be as" in this repert. The squibs and their le.s
(twisted shielded vi"iir:11l be asumned to forn dipelee
and their leeds. Any attenuation coaued by the twisting
and shielding ef the-,leads er the leads oriestation and
proximity to nearby netallie structuazes will be neglected
to give a "werse case" condition* The eirouit vill be
assuned to be ef a configuration as shown in the sketch
below.

Lead Length L

Lead Lead 2.5 x 10 Merters

Squib

Where D = diameter of #10 wire.

3e2 Antja iBoln t a l.& iai

Shown in the sketch below Is a Thevenia equivalent circuit
of a dipole antenna with open circuit voltage V.

R(&at)

U3 4286 2000 R EV. 0 '•2 2-S142-2
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wher

3 F ield ZItensity
Le - Effeotive Lngth of Antmnim
R (anst) m fotsl Ioeeiata.e of AMtemaa

a* Roeatamee of Antemm
z (lea4 YmPadazo of 1484

7Wr a given eatUmK length lat 3~nt)o vAM '(eat) amm
unotions of the freqt• ma of the iqing sa e te".q

inwtis wave (see ohepte- 10 and 13 of Refozen• ?Y#,.
so rosetaeo of a seerto fed dipole i qeUS v•itk
freqvmi, being highly compoltive util V?# (where A
is the waveloenth of the impinging vie) approsehos
eppiximiately .*4 vwhre the o esi ere tance is sewe,
Ia<daotive for,.40 < ( ."0 capacitive for .89

<1.46, and "farth.

S3.4 A omfl. t •vctk L amtar thman .4 ?.

oLold ••tetsity levels required to Induoe 100 ailliaqas
i& the sqiub oimrnI to will be aloulated for short

"iPO~I0. .40) but a almixtu ine aso~mptionjee to asees amlysis vwil be mo4d for 1on
"dPlo,io (Z/,b > .49).

lom dipoles where 14/h> .40 It will be assumed thatotho
antenna, Is mde up of N number (N being ow vmuba,
holo, or decimal, geate then one) of resonant hallf

Wve dipoles (W/? a .4.). The power delivered to the
squib by the long dipele wvil be N time the amoumt of power
delivered to the squib t a reslemut half wave dipole. This
to the eams assumption made 1n Refsn•o3 I.t OB72 50 Section It*
ezoept It neeleots the effects of &at4em resetane enomutered
when 41A A some, Integer multiple of .9.&&e oan be seen tim
the Theei equLivmles oircult of a dipole (P•a 14 ), antenas
remotaneo wil decrease the evnt Of eOtWeaM flowing through
the *qdb. 5th•, neglecting matomn reestene vhm WA
.4M ve an auamia'.that mre omwet vi•Lb lbe Indmoi Ina
sqmib oirmit than would be the atual asse Aloe, a" seen
In IeferemOea 99 -dApter 23v"

a I"# dipole Omo5iftin of 51nlbew oefmmaat dipoles will
deliver oemuidemb2Y loe than N tim. the 0 min at o power
that a resonant dipole delives.,

U3 4288 2000 OREV. 0/.62 2St4*2Z
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3.0 MIIUK tW=any pamn To IUMEIMO 10 KLLIAMPS a

3.5 Ka--u Scub Le• Lnt

When the missiles are In the DP.Iu, the ordnawoe Safe
and A=m devices are in the *Wae" position* In the
"Safe" position, the Safe end Am devices interrupt
the squib arolulto, peveide dum leads for the squib
ftring circuits, and limit the squiab lead lengths to
that of the lengths of the wires running froa the Safe
and AxE devices to the sq-,bse The leageet squib lead
length occrus ina squib circuit that des not have a
Safe and Ars device# the Sieond Stage httery Aeotivtise
eirs•ut. In this circuit the squib leade eriginsteai
the Skirt VUbiltcal connector and ran to the Seocond Stage
Battery Aotivation device, traveling approximately 3.o5
feet. The maximum squib lead length# L9 is

L - 33.5 feet/lead x 2 leads - 67 feet a 20.4 metors

3.6 Calculations of MnImzm Field ntenJity iLevels

Minimum field intensity levels requaird to Induce 100
milliampe in the squib circuits wrill be calculated in
the manmer explained in Reference 19 OD2-7850 Section 7".
OThe squib oircuits will be assumed tot

(I form a resonant dipole from 6 KC to 1000 PW.
2 form a 24 meter dipole.
3 form a 20.64 mter dipole.
4 fern a 14•.4 moter dipole.
5) fors a 1.44 meter dipole.

The equations to be used when calculating the minla
field intensity levels' required 4o induce 100 milliampe
in the squib circuits have been taken from Reference 1,
"D2-7850 Se0tion 7"t ad, are so followas

v.m20 2

Xe& -.120 [In(1,/D) - :,ot( ,r' l", )

where,

V a Open Circuit Antenna Induced Voltage
2 - Field Intensity
Le - Iffeotive Iength of Antermt
Dr - Radiatien Resistance
L - PAysical Length of Antenoa
A a veleagth of the l•erooey Concerned
X& Astemns Reactanoe 4

D DiMameter of Antenna a 2@5•10 moters
U3 4286 ZO00 REV. 9'62 2-5142-2
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11 SQ 0=015, (ontinued)

a6 "culation. Of a is.a. Iid - n1t--,uitv Level (oontinued)

Using these equations and effective length relationships
at published in Referewo 0v Olleotronagneti Waves sad
Radiating Systesm, Chapter 10 "the aininm field intensity
levels required to induee 100 milliamp in the squib
cirouits will be calculated for the particular oases
stated. The squib resistame, although negligible
vhen compared to the ,lpe•&•oe of the antem#a, will be
assumed to be 0.1 ohs.

3.6,1 AA - ig~(~ost Dlinoea) Pi'M 6E Wto 1000 E

Assomig the squib lead" to form resonant dipoles in
the frequenoy range of 6 C too' 1000 W, the minimai
field intensity levels required to iaduoe 100 milliaips
in the squib circuit. will be oalcul&ted at various
frequencies.

t . 66.5 ohm

(a) Total "ie4anc e Rr+R O.4. -66.6-ohs
( v - Zt I . (66.6)(.100) . 6.66 Volts
(C Le at resonsnse .3
di I - Y/Le - &. - 22.2/A volts per meter

.3A

E a 222f 6 a o074 f oin e volts per meter

(e) 3 Cdb above 1 m~cro, volt per meterl, ,.20 lo0g (.074f).
;3aahtltItl ., VK@bou@,.v*h@ •o f i the ftllwimL
results's

f U
(o) (db above I ,iorovolt/,eter)

70X 6 1147.05107 114
10a 137
109 157

U) 42" 2000 REV. 0 62 2-S142-2
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i

3.6 Calcul"AWtions & ofN Z~Imi 1. Intemait I~i1. (ooctnumsd)

Using these equations and effeotive length relationships
40 published in Reforeome It .lootromagnotio WVves and
Radiating Systeam, Chapter 1O(4the minimm field intensity
levels required to induee 100 millimape in the oquib
oircuits will be calculated for the particular oases
stated. The squib resistanoe, although negligible
when oempared to the ,peo&moe of the anteasna will be
assumed to be 0.1 ohn.

3.6.1 L a 48 N (Rsesoat X21s') Pzm 6 M teo 100 C

Assumi the squib Ieads to fors resonant dipoles in
the frequency range of 6 MG fe'1000 IC, the miniuma
field intensity levels required to induce 100 milliamps
in the squib circuits will be calculated at various
frequencies.

ir - 66.5 ohm

()Total impedance - Rr+(kR 66.6 *hms
v - Zt I - (66.6)(.100) a 6.66 Volts
Le at resonanee. *3 o e
do = /Le - 6,6 2,2/? volts per rater

f

HaZ 2. &f 6  & .o74•f•micro volts per•motor
3W0 x 10

(e) 2 [3 abe I mcovolt pe .. tr - 2 'lg (.074f).

f I
( ) (ab abeove I miorovolt/m.nor)

06 113
7.05xlO.• 114

109___ 157

U3 42" 2000 REV. 9 62 2-S142-2
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;÷( 5.00 u sevm _ M. *t,00"25pl T,,m ,LO ~MM_ 100 Lrup

Asesming a equib lead leagth of 24 aetears the winiwm
field intensity levels require to Iandse, 100 .IlLeusa
Is the squib oulusute vill be alealated at various
freqatmoele. fite feiltwng steps will be tanhe

(1) OasoulatO the oeath (It) ofaresemit
half wve dipoele at a given frequamey.

Lr - .48 A - .4.8 C/f

(2) Pe values of L> It detewese heow•
reesomet half wave dipeles (*) the Is"
dipole omelets of for each frequae•,

(3)Pe values of L> Lr deteruaae the 1aft
(0) of the Ia" dipole over the reesuant
half vave dipele.

c [•]l - lo logio 1

Per values of L> Ii detezulas the mialsm
field intensity in db required to ihdee
100 millimp. In the squib oiroults for
each frequency.

N[db above 1 miorovolt/mteoj
S(tin. for resonant half wave dipole) - 6

(5)or values of L < L" determine the radiation
resistance (Ri)

Ri* 0'f2 ~ 2

(6) Fer valuee of L <(ri determine the ntemnna
reaotance (ua).

X& - -120 [In (IVD) -1] Got (1-r1/O

(7) Per values of L <' Lx determine the open
olVOUit voltage IV) required to Induce
100 millisape in the squib cirouita.

TZI -(&(squib) + Bw,+j a)

U3 42" 20o0 REV. 6/62 2-5142-2
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('" 00,=0 rnim w"nl. mo U9 02 =a I swa1.-'' 3.0 a'l~r.
11§Mgg (oonti,,,u,,l)

3.6.2 L 24j (montim• A)

(8). A al wues of L <Lw detezotno the fi~eld
int.nsi.ty (1), in-•tem of bo bequired to
induce 100 muliampe in the squib ezeurdtao

I(db above I aiorovoit/uetj)
20 log v/ia*- 20 log */.si

Pow Values of L> L-

f &r3
(op.) (aqter.) I (db) (€b above 1 miowovolt/aotew)

6x106 24 1 0 11U3
107 14.4 -ý.1- 7 2 115
108 1.44 16.7 12 125
Po_ .144 167 22 135

Per Values of L <LT

t Er X& V (4b abor"lstoew..
(cps) (ohms) (an) (volts) volt/motor)

10 .00013 505,000 50• 00 193
1 .015 50,200 5,020 173
106 1-3 4900 490 152

5z10 32 1 410 1 411 131

3.6.-3 L - 2.&.hIt a
Asmusu.g a squib load length of 20.94 .ti, el the simia
field intensity requaired to induce 100 milliampe in the
squib cirouits will be ealeulated at various fueqiunaemo*
Caloulations will be performed in the soea smaner as La
paragrph 3.b.2.,

Per Values of L >Lw

f Lu a I
(cps) (motors) N , (db) (db above 1 -isw olt/mste.)

7,5Z 0 2.4 1 0 1247"°5z107  14.4 10 116

U3 42?8 .1000 ,r- 8 '62 -p 14,-2
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3 .0 b I2!
SQUID CIMT (Continued)

For Yalu" f L e..

" Rr X& V g
(op.) (om) (ohm) ("It.) (db above 1 s.iz'velt/m.t

50 .oooo9 527,000 52,700 19
57,100 5,710 175

10 .9 5,180 518 154
5.:0 32 ý94 4

5..~ L - 14.4 Imter's

Assunal a squib lead leag'k of 14,4 motesm, the minlin
field iMtig ty required to iadnod 100 ailljape In tbe
squib orouits w11' be caloulated at variou froquenol8e.
Caloulatims will be perfomed in the sawn ame"sr an IA
paga•pk 3.6.2.

Far Values of L > Lw

(ape) (meters) N (da) (db above 1 sdoroyelt/metoer)

107 14.4 1 0 117
108 1.44 10 10 127

•144 1W 1 1 20 137

For Value of L OxL

Rr Xa V (dba bov Ie re.
(oap) (ohm) (ohm) (volt.) volt/Im.te)

104+ ,0000455 792,900 79*,200 201
10 .O0455 79,200 7,920 181
10 .455 7,860 7" 161

5zO 11.4 4,270 127 145
*.4u0 32 385 3.613

AssUmin a squib lead length of 1.44 melore, the sinima
field lAtaWst required to induce 100 milltap J& tM
squib eirsuits will be ogloulated at various frgqueuie..
CNIOVIN'tise V13 be performed Am the eso" amor as, is

U3 4288 2000 REV. 8/62 2-6!42-2
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300 sB2 rW- TOz' (ot'xu4

3s695 L ,4 em (ootiva)

For Values of L> L•

(cps) (asteo.) I (rib) (db above 1 mjmv s/mntw)

10 11.44 1 0 137
109 j.144 1101 10 V 4-7

For Tabx. of L <_ _ __

f Er a V (4b ablm I ,mo.
(cps) (ohm,) (ob,) (volts) volt/motor)

10o4 .000000455 6,100,000 610,ooo 00
o .oooo55oo 61,0 219

1 .000455 60,900 61,o000I
10 • 55 6,@5o 605. 178

%X.O 11.4 979 97.9 163
8. 3,2 296 29.8 152

U3 4266 2000 R~EV. 8 '62 2-SI42-"
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TABLE I

ml.imm CW 2-1 Readings Taken With an NF-1O5 at the DPIP #1 And Their Correspond.
Ing lFeld Intensity Levels.

Meter Correotion 3
Frequency Meter Reading Attenuation Faotors (db above 1 mioro-

(m•eaacyles) (db above 1 nicrovelt) (db) (db) volt/meter)

o52 13 30 18 61

•575 8 30 19 57

.69 10 40 20 70

992 8 40 17 65

.96 17 40 17 74

1.1 9 40 15 64

1.48 13 40 16 69

2.27 12 30 12 54

3.12 11 30 10 51

6.15 17 20 7 44

8.1 6 40 6 .52

10o2 3 30 6 39

12.0 10 20 6

14.• 1 40 5 46

66.0 17 0 6 23

88.0 13 0 9 22

98.0 2 20 10 32

U3 42" 2000 REV. 6/62 2-5142-2

REV SYM ______ a J A- T2-2250-71secr. A PA, A 22



TABLE II

W&%1m=OW S-I Readp-g Token With an NA-105 at the PIF #2 AdM Their Corspond-
ing Field Intensity __m___

Meter Correction U
Prequenoy Meter Reading Attenuation Ntetor (db above 1 mioro-

(mogazycles) (Ab above 1 miorelt) (db) (db) volt/aeter)

5.8 14 20 8 42

6.4 19 20 7 46

60.5 12 20 5 37

66.0 14 20 6 40

103.O 17 20 10 47

865.0 13 20 31 64

85.0 1 16 20 32 68

'I

uii 4288 2000 REV. S. 62 2-5142-2

REV SYM_______•NO. T2-2850-7
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: • TABLS UlI

ymotini Ow B,,I tesm Taken Withb ,-, W-20D at the DPI? #2 and Their Correep~m4-

tag fteeu Intemnsityr laela.

Mee-r Correction I
Freqenaoy Meter Reading Atteuaation to toro (db above I miscr.-

(aeqWOles) (db above 1 microvolt) (db) (db) volt/motor')

o3 22 20 6 46

.545 30 0 6 36

.585 36 0 6 42

.645 22 20 6 46

081 31 20 6 57

•96 22 40 6 68

1.o9 38 0 6 44

1o25 31 0 6 37

1.48 38 o 6 44

4.01 30 20 6 56

9.35 27 0 6 33

10.6 26 0 6 32

15.6 36 0 6 42

17.5 40 0 6 46

26.9 35 0 6 41

21.6 31 0 6 37

U) 4258 2000 REV. B,'62 2-5142-2

REV $YM_________ ' NO. T2-2850-7
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*am& %maw" 3.1 amww US Vth aan ff-p at Vie wu if am sou1 00m..

Total lop. Oen. Ceorrtift Voltage (db Bh.dwidth Ntul~alemt-O
iMq. lapt (ib above hter aboe I plws- Oorme•tes Voltam (4b aboe

(NO) 1 siorsIt/mc) (db) v1t/mc/s hter. (a) I mtvwyt'.

.015 65 26 + 29 120 55 65

.02 66 26 + 26 .118 54 64

.025 69 26 + 24 119 54 65

.03 47 26 + 27 100 53 47

.05 64 26 + is 128 53 75

.065 44 26 + 22 92 54 3,

.105 5 26 + 16 95 54 41

.15 69 26 + 19 114 54 60

.25 47 26 + 18 91 36 53

.35 115 26 + 18 159 37 12?

04 60 26 + 12 96 39 59
•54 56 26 + 12 94 37 57
.6 50 26 + 139 38 51
A8 60 26 + 15 101 34 67

09 72 26 + 12 110 38 62

1.0 306 26 + 11 145 38 107

1."55 26 +12 136 33 103
2.5 93 26 + 5 124 29

3.4 45 26 + 4 73 31 42

4.8 37 26 + 6 69 30 39
6.0 52 26+ 1 79 31 48

7.5 29 26 + 0 55 31 24
8o. 51 26 + a 77 31 46

9.0 33 2 + o 59 32 27

16.0 45 26. 3 66 35 35
20.0 52 26 3 75 31 44
30.0 48 - 1 47 19 28
45o0 52 2 54 is. 36

___________ (Ca__u4
US 418s 2000 REV. S/6S 2-5142-2

REV SYM .... rilvJ NO. ?2-85•.7
I . PAGE 29



Totl p. a.Cewx tim VTlhme (4b D&mhVIth Ituiva.mt OW

(MI I miaw"It/10) 1lb mvlA IM . Ofeayt" eA)I ,stmas (6b h

86.0 84 3 87 is8 69
60.0 51 5 56 18i 3
70.0 56 6 62 19 43
8,.0 37 a 45 18 27

90.0 45 9 54 19 35
130.0 54 11 65 19 46
200.0 45 16 61 11 50
300.0 36 20 56. 10 46

UJ 4*8S 2000 REV. 0/62 2-5142-2
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1uu wmY . mdu ae itan IV-15a 4My# Mf*rOryepjes" leld PII InlsmMW• •Les

'Total UPO am. OorrtSoam Tafe1w (d4 Bs h3 4th lutyalot Or
lop*t (eib above ftotz' abew, 1 m~is'- O low t*on voltange (Lb above
I it ,zwolt/mu) (dip) volt/M/o Paotw (ab) iGroVOlt/*A

.015 57 26 + 29 112 55 57

e02 526 +26 110 54 56

.025 61 26 +24 111 54 57

0036 53 26 +26 105 53 52

,05 94 2+ 19 1139 53 66

.06 26 + 16 100 53 46

*.075 53 26+2f2 101 54 47

Oil 50 26.+15 91 54 37

.15 50 26 +11 87 54 33

.37 106 26 + 14 148 40 106

.6 47 26 + 13 6 38 48

1.o 92 26 11 129 91

6.0 44 26 . 2 72 31 41

9.0 52 26 78, 32 46

10.0 76 26 102 33 69

60.5 53 5 58 1i 40

83.0 41 8 49 19 30

"U) 428 M000 REV. 8/62 2"|I42-2

"REV SYM ____O. I2 W-7
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Netw 21.41W Mtw Afk. Ceaumtto Volta& (4'b hSuAvth Btaidy.1.t OW
ft .(4b abm I m~ f.tu setew &b 1 sift*- ftisotlef V.1ftp (lbA mI Io~vi) (a) (0) vo1t/wO/s Naote (db) 1 siorwsvitM

.2 20 0 53 +6 79 47 32
.25 20 0 53 +6 79 4? 32

.52 32 0 52 + 90 48 42

.7 19 0 50 + 75 46 29

.75 37 0 52 +6 95 46 49
on2 36 0 50 +6 92 43 49
.9 17 0 So0+6 Y5 44 29

1.65 20 40 50 +6 116 42 74
2.5 16 0 49 +6 71 42 29
3.8 11 0 53 +6 70 42 26

4.5 17 0 49 + 6 72 44 28

7.5 16 0 494+6 71 4427

8.0 16 0 49.+6 71 44 27

15.0 22 0 43 +6 71 4427

20.0 32 0 63 +6 101, 57
2500 14 0 43 +6 63 44 19

U3 42" 2000 REV. S/62 Z-SI42-2
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4
As a remlt of the masis ootained in this doeomest it has

been doteulned that the sambent electric fields present ia

DPI• and NEW are not of suffioient amplitude to inruce

100 milliaspere. In missile squib oircuitry. te pgaph* of

Figures I and I1 indicate that the measured electric fields

are at least 37 db below the levels required to induce 100

milliamperes Into those oi•mdts.

Since this anmlysis is based on several "worst ease" assumpti•ns,

the margin of safety is even preater than the indicated 37 4b.

Squib leads are shielded, twisted and located near missile

metallio structures. Ignoring the attenntion afforded by the

twisting of the leads and their proximity to metallic structures,

the shielding alone will attena~te signalp more than 35 db

in the fxtquenoy range of 3W0 to 3 MC (See Reference 12#

Sprague Teohanial Paper No. 62-1). At the maximu squib lead

length of approximately 21 meters, an additional margin of

safety of approximately 40 db exists because the squibe arv

located at the ends of pairs of leads instead of at the centers

of dipoles as assumed (See Reference 11, Ileotrio Transmission

Lines).

The additional 20 db between 100 milliampem and the squib

design reqairements of "one ampere mo-fire' and other "wort ease"

asumptieo provide a safety mnrgin far poester than 100 db.
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