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ELEOTRONICS RESEARCH, INC. M O(R.ANT.

FoLpER_
TYPE 60] FIXED SAMPLING LOOP

DESCRIPTION

_THE ELECTRONICS REscArcH, [nc, Type 601 Fixzo SampPLING Loor 18
FABRICATED FROM STAINLESS STEEL ANGLE STOCK, AND THE LOOP CORNERS ARE
MITERED AND WELDED. TWE SENSITIVITY 1S ADJUSTABLE BY VARYING THE F.XEC
POSITION OF THE SHORT'NG BAR PROVIDED., THE USE OF STAINLESS STEEL
4SSURES GOOU ELECTRICAL CONTACT, AND FREEDOM FROM CORROS|ON,

i Tue ER) Type 601 Fixeo SaMPLING LOOP PROVIDES A MEANS FOR ACCURATELY
SAMPLING THE RAD!D FREQUENCY ENERGY IN THE TOWERS OF AN AM DIRECTIONAL
LNTENMA ARRAY., THE SAMPLE CURREINT (S FED, ViA A WELL=-SHIELDED COAXIAL
CABLE, TO AN ANTENNA (PHASE) MONITOR WHERE ‘THE AMPLITUDE AND PHASE ARE
COMPARED. T2 A SAMPLE CF CURRENT FROM A GIVEN REFERENCE TOWER, ONE
SAMPL 'NG LOOP BEING MOUNTED ON EACH OF THE TOWERS IN THE ARRAY.

TH! VERTICAL MEMBERS OF THE LOOP ARE PROVIDED WITH A NUMBER OF HOLES
{4 ORDER TQ PERMIT A WIDE RANGE OF SHORTING BAR ADJUSTMENT, 80 THAT NO
FIELD MODIFiCATION SHOULD BE NZCESSARY, THE SHORTING BAR IS FIRMLY SOLTED
ACROSS -THE LOOP 2Y THE USE OF FOUR STAINLESS STEZEL BOLTS. ‘A 600D LONG=-
TERM ELECTRICAL CONTACT BETWEEN THE SHORTING BAR AND THE LOOP IS ASSURED
iF THE.OR!IGINAL CONNECT:ONS ARZ CLEAN AND THE BOLTS FIRMLY TIGHTENED,

-THE ER! Type €01 F!XED SAMPLING LOOP I8 AVAILABLE IN TWO £iZES, T#g ERI Tyee 601-48
HAS A LOOP &12E OF 48 IncHES 8Y 12 INcHES (121,92 ¢ 8y 30.48 ctM), avc THe ER] Tyepe 601-91
MA8 A .LOO® $128 oF 91 InNcHES By 12 IncHES (231,14 ¢m sy 30,48 cM),

THE LOWER END OF THE SAMPLING LOOP |8 F(TTED WiTH A HIGH QUALITY, WEATHERPROOF, GLAZED
STRAMIC END TERMINAL. TH!S END TERMINAL HAS A TYPE N FEMALE .Jack (UG=23, WITH TEFLON
‘NSULATION) WHICH WiLL MATE WITH A TYPE N MaLE PLuG (UG-21); mOwEVER, THE MALE PLUG 15 NOT

FURN I SHED .,

f
MOUNT NG

Twe ER}; Type 801 Fixzp SAMPLING LOOP MAY BE MOUNTED DIRECTLY ON A TOWER LEG BY ThE USE
OF TWO SREC.AL, TOWER LEG ADAPTORS, THE TOWER LEG ADAPTORS ARZ NOT SUPPLIED, BUT SUCH
ADAPTORS, FOR EITHER RCUND LEG OR ANGLE LEG TOWERS, ARE READILY AVAILABLE FROM SUPPLI!ERS,
Five 9/16 inck (14,29 ¢M) HOLES ARE PROVIDED ON ONE EDGE OF THE LOCP FCR MOUNTING PURPOSES.

MOUNT | 46 THE LOOP DIRECTLY ON THE TOWER LEG NECESSITATES THE USE OF AN |3OLATION CHOKE
OR PIthR,'chNECTED iN SERIES WITH THE COAXIAL SAMPLING LINE. SUCH AN ISOLAYION CHOKE
NORMALLY HAZ AN INDUCTANCE VALUE OF 100 MICROMENRIES, OR GREATER, THUS PRESENTING A HISH
VALUE OF SHUNTING IMPZDANCE ACROSS THE BASE INSULATOR OF AN INSULATEID TOWER.

THE SAMPLING LCOP MAY ALSO BE MOUNTED ON STAND=OFF INSULATOAS. [N THIS CASE, THE
NSULATORS ARE ATTACHED TO:  THE LEG OF THE TOWER 8Y THE USE OF SUITABLE TOWER LEG ADAPTORS.

 THE SAMPLING -00® (5 NORMALLY MOUNTED APPROXIMATELY 13 FEeT (4,37 METERS), OR SO, ABOVE
THE TOWER SASE FOR TOWERS WHICH ARE A QUARTER-WAVE, OR LESS, IN HEIGHT., |N THE CASE.OF
“ALLER TCWERS, THE SAMPLING LOOP IS NORMALLY MOUNTED AT A CURRENT LOOP, OX MAX{MUM CURRENT

POINT_, oN. THE TOWER. THE TOWER LEG FOR MOUNTING 15 »SEI.:CT!D 80 THAT THERE WILL BE A
AINIMUM, S1GNAL INTIODUCED INTO THE SAMPLING LOOP FROM THE OTHER TOWERS OF THE ARRAY.
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CALCULATION OF THE VOLTAGE INDUCED IN A RECTANGULAR SAMPLING
LOOP MOUNTED ON A TRIANGULAR TOWER HAVING TUBULAR LEGS

THE SASIC PICTURE OF A SAMPLING LOOP |5 SHOWN IN FIGURE 1, AND A TYPICAL SAMPLING
LODP MOUNT 15 SHOWN IN FIGURE 2., OUR PURPOSE |8 TO CALCULATE THE VOLTAGE INDUCED IN THE
saMpPLiNG 100P. (THE DERIVATION OF THE EQUATION WILL BE SHOWN LATER.)

ASSUNE THE LCOP !S QRIENTED AS SHOWN N FIGURE 2, AND AS5SUME THAT ONE~THIRD OF THE
TOWER CURFENT GQOES THROUGH EACK OF THE TOWER LEGS,

THE VOLTAGE INDUCZD IN THE SAMPLING LOOP WiTe I AMPERES OF TOWER CURRENT AT THE
MOUNTINE HEIGHMT OF THE LCOP ON THE TOWER MAY BE CALCULATED USING TME. SQUATIONI

Ve /3x1xFx .257 x 10% x Hl x (LN S5/56 + 2 Ln 54/87). ©)
WHEre I = TOWER CURRENT IN AMPERES,

F' = FREQUENCY IN HERTZ,

H1 ® Mer&nT (LENGTH) OF THE SAMPLING LOOP IN METERS,

D = DraMETER OF THE TOWER LEG.

F1 = CINTER TO CENTER LEG SPACING OF THE TOWER,.

S1 = SZPARATION OF THE LOOP FROM THE SURFACE OF THE TOWER LEG DUE TO THE

‘MOUNT ING BRACKET,
HALF OF THE WILTH OF THE ANGLE STCCK USED IN THE LOOP.
NOMiNAL CENTER TO CENTER DIMENSION OF THI LOOS, ‘
re= ((F1/29 + (F1 sin 80° + D/2 + $1 + 52 + S3*)Y% ,useo WITH REFERENCE
TG TOWER LEGS 2 anD 3,

L in L2
0N
non

85 = .r, =D/2 + 81 + 52 + $3, USED WITH REFERENCE TO TOWER LEG 1,
3€ = r, =D/2 + $1 + S2, USED WITH REFERENCE TO TOWER LEG 1,
57 = f o= ((F1/2)% + (F1 sIn 80° + D/2 + 51 + S2)2 | Used WITH REFERENCE TO

TCWER LEGS 2 AND 3,

7EXAMPLEL (LeT us assume T= 1 ampere, F=1170 x 10® Hemtz,)
D =2 incsEs (DIAMETER OF THE TOWER LEG,)

F1 =18 :ncues (CENTER TO CENTER LEG SPACING OF THE TOWER,)

$1=0.75 INCHES (SEPARATION OF THE LOQP FROM THE TOWER LEG - ANOREW 133350 ADAPTOR.)
82==O.75 INCHES (HALF THE WIDTH OF THE ANGLE STOCK IN THE LOOF,)

%3 =10.5 incHES (ER! Tyee 601-48 or ERI Trpe 801-%91 3aMALING Loor,)

54 = ((9)' + (18 sinN 60° + 1+ ,75 4 ,75 + 10,5)8)¥8 = 29,97 inches,

$8=1 + ,75 + .75 + 10.5 = 13 INCHES,
S&=1+ .75 4 ,75 = 2,5 INCHES,
87 = ((9*' + (18 siN 60° + 1 4+ ,75 + .75)%)V2 = 20,20 incHES.
Ht1 = 1,219 MeETERS = LENGTH OF THe ER] Tyre 601-48 SampLiING Loor,
{T<c ER] Trre 601-91 SAMPLING LOOP MAS A LENGTH OF 2,311 MeTeRS,)

o= 173 x 1% 1170 x 10% x 1.257 x 107 x 1.219 (Ln 13/2.5 + 2 Ln 29.97/20.20)

v 1.45 voLYs/AMPERE OF TOWER CURRENT,

THE INTERNAL IMPEDANCE OF THE ER! Tryee 601-48 SaMmpLiNG LOOP 18 ESSENTIALLY O + j1C AT
1, OOO KILG=ERTZ, AND 13 PROPORTIONAL TO FREGQUENCY SO THAT T CAN GENERALLY BE NEGLECTED. THE
INTERNAL (“PEDANCE OF THE ER| Tyre 601-91 rs ESSENTIALLY O 4+ 19 aT 1,000 kiLOHERTZ,

[N THI EXAMPLE, THE VOLTAG%A?MPERE OF TOWER CURRENT DELIVERED TO A 50 OHM SAMPLING L INE
woulD BE 1.46 x 5C/(50% + 11.7%)"=21.42 vouts, (NoTe: THE REACTIVE COMPONENT OF THE TYPE
607 SaMpPLinG LOOF HAS BEEN CONSIDERED IN THIS CASE,) : -
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EQUAT I ON - @ “

N FOUND TO BE QUITE ACCURATE WHEN THE TOWER CURRENT AT T=E
MOUNTING HEIGHT OF ' '

SE
LCOP 1S KNOWN,

a
E
HZ

JERIVATION OF EQUATION (D=

CALCULATE THE VCLTAGE INDUCED BY OETERMINING THE FLUX OF THI MAGNETIC FIELD B THROUGH
THE L00P, CaLL Tris ~Lux @, THE INBUCES VOLTAGE WiLL THEN BE jwd.

Use MA?’V/ELL‘$ taw, CURL H = 7J + D '®**
FroM THIS, 2rrB = I, B Ju, 1
T Ho 27 v
OVER AREA CF LQOP
= J B, ‘@ = IugED Ln r

"TERMS LUSED IN 2ASi2 DERIVATION?

—

HE1GHT (LENGTH) OF THE SAMPLING LOOP IN METERS,

Blppe) ¥ MAGNITIC FIELD VECTOR,

MAGNETIC FriLe,

Dispracement FieLn = §€, B

CURRENT IN AMPERES,

'FreQUENCY 1N HERTZ.

o ® PERMEARIL:TY OF FREZ space = 47107 21,257 x 10°° menmy P2z METER.

S8ACING FASM ThE TOWER LEG TO THE LEG OF THE LOOP CLOSEST TO THE TOWZR LEG,

Fo = SFACING F30v THE TOWER LEG TO THE LEG OF TmE LOCP FAITHIST FROM THE TOWER LES.

14 .

[ DI ]

1] ”n [y

N Mol
{]

7Facm,@) ewF® =1 x F x 1,257 x 10% x H1 x LN T/

ABD CONTRIBUY!

M THE THREE TOWER LEG3 SHOWN IN Fiaure 2.
Cons I pER '

2+ 81 + 852 + 83,
2 + S1 + 82,

Consioer L

Crp® 34 ((F1/2)% 4 (F1 sin 60° + D2+ 81+ 8

ry = 872 {(F1/2)% + (F1 sin 60° + D/2 + 81 45

ALSO, CONSIDER TYAT ONLY ONE-THIRD OF THE TOWER CURRENT GCES THROUGH EACH TOWER LEG,

, THEREFGRE, COMEINING THE ABOVE, THE VOLTAGE INDUCED (N TrE LOO® WiTH I AMPERES oF
TqﬂER'CUR#ENT AT T-£ MOUNTING HEIGHMT OF THE LOOP ON THE TOWER WILL BE AS FOLLOWSY

Ve /3 x T x Fx 257 x 10% x H1 x (LN S5/S6 + 2 Ln S4/57)

% THMESE CALCULAT ONS WERE FURNISHED B8Y MR, RoBERT M, StLLIMAN, PRESIDENT, ELECTRONICS
ResgarcH, [nNt., 1C8 MarxeT STREET, NEWBURGH, INDIANA £7€630.

%% NoTE: J 18 TRE CURRINT IN THIS EQUATION,



