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DEWNATION OF PBEFABRICATD LINE LENGTK? 
FOR C. A A LOCALIZBS 

Thx Report covers a sei-les of tests conducted at Readmg, Pennsylvanm, during 
the latter part of 19b6 to deterrmne proper lengths of R. F tie-lmes and matching 
stubs for "se rlth a" eight-loop localuer antenna system. The loops used were tm 
CA-1220 whxh feature a built-m quarter-wave matching transformer. The transrmsslon 
line was Amphenol type F&E/U using moulded Tee Junctions. It was hoped that the 
moulded Tee Junctions and transrmsslo" line would be suffxlently uniform to perrmt 
prefabrlcatlng the tie-lmes, stub posltlaung length and matchu% stub, for any 
pax of loop?%, as one complete u"1t 

As a result of the early part of these tests, It was decided to dlscontunx 
the use of moulded Tee Junctions I" favor of type UC-26/v metallic flttlngs. Tests 
conducted using type UG-28/U and type UG-21B/U flttlngs I" ConJunctlo" with RG-B/u 
transrmsslon line lndxate that standlng wave ratax can be of low value when tu?- 
lmes, stub posltlonlng lengths and matching stubs all are pre-cut for a"y of the 
SIX 1ocal1zer frequencies. It -as found possible to use one comprormse set of tie- 
lines for the entu-e range of 108 3 to 110 3 megacycles. 

DISCUSSION 

This proJect vas more or less of a repetition of work performed by the wi-lters 
at the southwest. localxer at Indlanapolu in the early part of 1946. There are, 
however, several important differences 

1 The loops used were a "ev type manufactured by Au- Associates of Los 
Angeles, Callfornla These newer loops were especially desIgned for the localleer 
band of frequencies, 108.3 to 110 3 megacycles, end included a quarter-wave trans- 
former whxh matched the lmpeda"ce of a loop to the impedance of the transmisslo" 
line (See Fig 1) 

2 Type RG-S/‘U instead of type RG-11/U transrmsslon line xvas to be employed. 

3 Moulded Tee junctions were to be used at the junction of the two tie-lines 
and at the junction of the matchmg stub, stub posltuxnng length and feed line It 
was hoped that the moulded Tees and the type RG-S/U transrmsslon line would be suf- 
flcxntly wnform to perrmt prefabrlcatlng a eve" set of tie-lines, stub positIon- 
Ing length, and the matching stub as a" integral urut 

4. Type "N" flttlngs acre to be substituted for the Amphenol "83" series 
which had been used on previous Installations. 

A. Tests of Loops 

The e&t loops to be used I" the Readlng uxtallat~on were arbltrarlly dew- 
nated 3SL, ZSL, lSL, CL, CR, lSR, 2SR, and 3SR before any checks were made, either 
of Indlndual patterns or of standlng wave ratios (See Fig 2). I" the flnal 
installation the loops mere placed in the above order, loop 3SL bang the left loop 
of the thu-d sIdeband pai" when the observer -as facing the ~"xay For checking 
field patterns, the o"--course momtor of the lnstallatlo" was put in service A 
crystal detector was used instead of the &ode detector of the monitor because of 
the more linear characterlstlcs of the former. Callbratlon was accomplished by 
placing a "hang-on" meter on a loop, varying the transrmtter pmver, and plottx,g 
momtor readings against corresponding antenna current readings. (See Fig. 3) 
To take a field patter" of a eve" loop, the loop was rotated I" 15-degree steps 
and morutor readlngs and corresponding loop bearuw -exe recorded. ldaxunum devla- 
tlon from clrcularlty was found to be less than 3 5 percent After the check of the 
field patter" of a loop was completed, the standlng wave ratlo in the tranwusslon 
line feeding the loop was detemned (See Table I) 



B. Tests of Tie-bnes Using Moulded Tee Junctions 

After all checks of lndlndual loops were completed, we loops werB mounted in 
theu permanent locations and tests to deterrmne proper tie-l3.ne lengths were started 
A length of REE/U cable approxunately 22 feet long was connected to one of the third 
sideband loops nhlle power was applied to the carrier loops. 

A "hang-on" meter was used to measure currents on the four faces of the thu-d 
sideband loop and short lengths were then cut from the open end of the line connected 
to this loop A curve was dram plotting loop current against line length and the 
length of line prcduclng the minimum amount of parasltlc current was deterrmned from 
the curve When the thud sideband tie-line was made, each half was cut one quarter 
-nave length longer than the length of the open line nhlch gave rmnimum parasltlc 
current m the thud sldeband loop A slrmlar procedure -as used to deterrmne the 
lengths of the tie-lines for the other pars of loops except that when the length of 
the carrier tie-line was deterrmned, power was applied to the fust sldeband loops 
and pa-asltlc currents xere measured III the carrier loop being used m the test. 

C. Tests for ElectrIcal Equivalence of the Two Halves of a Given Tie-Line 

Several methods of testing a tie-line for electrxal equivalence of its two 
halves were tried and rejected XI favor of the simple procedure of measuring the 
location of the on-course null of a given pali- of excited loops Power was applied 
to the par of loops under conslderatlon, and the null deterrmned mth respect to 
the center-line of the rumuay. The tie-line was then reversed and the location of 
the null agaIn determIned If the locations of the nulls canclded, the two halves 
of a tie-line would be considered equvalent electracally If the locatlons of the 
nulls did not canclde, the electrically longer half of the tie-line being tested 
eras shortened by small amounts until the proper condltlon was obtalned. This pro- 
cedure was applied to all three sIdeband loop tie-lines. %Kth the field strength 
meter used for locating nulls, It was possible to make repeat readings ahlch cozn- 
aded mthln two inches at a pant 500 feet from the antenna array. 

Testing the carrxr tie-lme for eleczrlcal symmetry presented a slightly 
different problem because the field strength pattern of the carrier loops does not 
have a null, moreover, the carrier tie-line was too short to be used temporarily on 
the fvst sIdeband loops while power was applied to the carrier loops through another 
symmetrxal tie-line The method finally used to test the carrier tie-line was to 
leave It connected 1" the normal manner to the carrier loops and to measure paraslt1c 
currents XI the fust sldeband loops. The carrier tie-line was then reversed and 
parasltx currents XI the fx-st sIdeband loops wa-e agaIn measured. These data are 
shown XI Table II It ml1 be noted that mth line Cl connected to loop CL, the 
parasltlc current was approximately the same I" each of the fu-st sideband loops. 
The carrxr tie-line was left with end Cl connected to loop CL and mth end CZ con- 
nected to loop CR and readings made of parasltlc currents I" all sideband loops at 
the SIX local~zer frequencies. These readings are shown m Table III 

In connectlo" with the tests for electrxal equivalence of the two halves of 
a given tie-lme, It was observed that the nulls did not reman fIxed 1" locatlon, 
but that they appeared to go through a deflnlte cycle during a Z&hour perwd. It 
should be noted that the nulls of a @Ten par of loops did not shift materially 
mth respect to each other, bnt that the shift was mth respect to the center-line 
of the rumray. It mxs observed that the nulls of the fxst sldeband loops allrays 
shifted oppositely to those of the second and thud sideband loops. Extensive tests 
lndxated the probable cause of the shlftlng of the nulls of the loop paws to be 
due to the effects of temperature varlatlon. 

After the tie-lmes had been adJusted so that the tmo halves of each line were 
electrIcally equivalent, the physlcal lengths were checked In no case were the two 
halves of any tie-line equal and 1" the case of the first sldeband tie-lme, the 
difference in length of Its two halves ma5 nearly one Inch, which approlamates an 
electrxal length of five degrees at 109 megacycles (See Table IV) 



D. Test of Tie-Lines Using Metallic Tee Connectors 

New sets of tie-lmes were tnen made for the fxst and the second sldeband 
loops, but this tune type UC-28/U Tee connectors were used Instead of the moulded 
Tee Junctions The two halves of each tie-lme were cut to exactly equal physxal 
lengths and ternnnated m type UG-21B/U plugs Checks of the posltlons of the nulls 
of the driven loops agreed to althln two Inches at a dutance of 500 feet when the 
tie-lines were reversed, so It could be assumed that the two halves of each tx-line 
were substantully equal electrwally 

Because of the dlscrspancy I" physlcal le&hs of the electrxally equal halves 
of the ~ai-lous tie-lines made mth moulded Tee Junctuans and, because of the close 
a@-cement I" the electrIca lengths of the physxally equal halves of the frst 2nd 
second sIdeband loop tie-lines made with type UC-28/U Tee connectors and type UG-ZlB/U 
plugs, It was decided to fabrIcate new tie-lu,es using type U&28/U Tee connectors, 
type UC-218/U plugs, and type RG-B/U transrmss1on line, and to make no further effort, 
at the tune, to employ tie-lines using moulded Tee junctions. 

After new tx-11x3, using type UC-28/v Tee connectors and type UC-218/u plugs, 
had been made for the thrd sldeband loops and the carrier loops, a complete set of 
parasltlc current readxgs was taken These data are shorn in Table V 

The tie-line lengths were then aaJusted I" small amounts until parasitic 
currents were approxmately the same at both ends of the band Final values are 
shown m Tables VI and VII The high frequency end of the band was favored slightly 
because expei-xnce has shown that there 1s a slight tendency toward apng. Whether 
a~ng IS due to changes in the loops or changes I" the tie-lmes was not deflnltely 
detemned, although there 1s some evidence to show that the change 1s not I" the 
t1e-11nes 

E. Matching Tie-Lmes to Feed Lines 

After the lengths of the tie-lines had been determlned, matching of the feed 
lines between the Tee connecto, and the transrmtter was done After mtchmg, the 
-mum observed standlng wave ratlo was 103 Drmg the matching process, all 
unused loops and tie-lines were III place. Unused loops were not shorted out because 
It was belleved desrable to flatten the t1e-lu,es under the condltlons in which 
they would be used. Data pertalnlng to thx operatun are found zn Table VIII 
IdabatchIng was done at a" average temperature of appronmately 20 degrees F Physxal 
lengths were checked at appronmately 75 degrees F 

Two new sets of tie-lines nei-e the" cut, us="g the data appearing I" Table VI 
The values of pwas1tx current measured pnth these t-e-lines substituted for the 
ori&nal tie-lines 1s Eve" us Tables IX, X, XI, and XII 

Usu-,g the data appearing 1" Table VIII, matching stubs and stub posltlanlng 
lengths were fabricated for 100 5 megacycles and 110 3 megacycles When these were 
used in conJunctlo" mth the new sets of tie-lines referred to above, the maximum 
standlng wave ratx measured was 107 while the average was approxxnately 105 A 
check of the posltums of the nulls of the three sldeband loop pars showed a sepa- 
ratlo" of about sxx xxi-es at a dxtance of 500 feet Such a small difference in 
the posItIon of the nulls can be tolerated easily, It can also be used to advantage 
to place the null on, or nearer to, the center-line of the rurrway I" case the center- 
line of the antenna array 1s not qute normal to the center-line of the runway. 

F Fabrlcatlon of Tie-Lines 

Expenence has demonstrated that accurate measurements are requued lf duplxa- 
tlon of lines 1s to be accomplxhed 



Holding the cable straight whhlle measurements are made removes the greatest 
solJ.rce of error This 18 done by placing the cable In a grooved "two-by-four" a 
little longer than the longest sectlon of transrmsslon line to be made When the 
cable used 1.v Amphenol type RG-S/U, the groove IS made ?/lb inch mde and 114 Inch 
deep 

The end of the cable should have a clean, square cut which does not disturb 
the symmetry of the dlelectrlc and lea>-es the Inner conductor free of burrs ThlS 
1s best accomplished by using a lunfe to cut the transrmsslon lr~es 

Errors can be further reduced by flttlng a plug on one end of the cable before 
cutting It to exact length Assurmng that a plug has already been fltted on one end 
of the cable, the cable 1s then cut l/2 Inch shorter than the requred overall length 
of the fxushed transrmsslon line A type UG-21B/U plug adds l/2 Inch to the length 
of the &xnshed transrmsslon line 

The procedure used by the writers In preparing the cable end and assembling 
the plug 1s as follows 

(1) The jam nut, the frlctlon ring, and the gasket are placed on the 
transrmselon line In the order Iliuced 

(2) The vinyl Jacket 1s removed for a distance of l/2 Inch from the 
eno of the transm=sslon line. Care 1s exercised to obtain a 
true, smooth cut mthout damage to the braded copper shleldlng 

(3) The collar 1s then placed over the bralded copper shleldmg 
using care to have every strand of the brad through the collar. 
The braded shleldlng 1s then folded back over the collar and 
trimmed as shown In Fig. 4. 

(4) Three-sixteenths of an Inch of the polyethylene dlelectrx 1s 
removed from the end of the transrmss1on line This IS done 
carefully so as not to damage the lnnei- conductor 

(5) The exposed end of the inner conductor 1s then tInned Speed 
1s essential In order to avoId overheatIng of the polyethylene 
dlelectrx. 

(6) A small amount of solder 1s flowed Into the needle The tlnned 
end of the Inner conductor of the transmlss1on 11ne 1s then 
pushed Into the needle as far as It ~111 go xhhlle the needle 1s 
kept hot. The needle 1s heated no longer than necessary, so that 
excessive softening of the polyethylene dlelectrx 1s avoIded. 

(7) As soon as the polyethylene dlelectrx has hardened, the reman- 
mg flux and the pInpoInt of solder are removed from the needle. 
Usually the needle has been pushed into the polyethylene a slight 
amount. The &electrx 1s trmed flush troth the end of the nee- 
dle so as to Eve a clean, square shoulder The prepared end of 
the cable is then pushed Into the shell portlon of the plug un- 
tll the d1electrx of the cable contacts the dlelectnc In the 
shell. 

(13) The gasket and the frlctxon ring are pushed Into the shell by 
means of a blunt tool (See Figs 5 and 6) The ham nut E 
screrred Into the shell snugiy but not so tightly as to distort 
the transrmssion 11ne or to ruin the gasket. At this point, 
the overall length 1s checked and the fxnshed line 1.~ inspected 
for proper assembly 

If the point of the needle protrudes too far beyond the guide 
portIon of the plug, the flttlng w1t.h whhlch It IS used may be 
rreparably damaged. If the pant of the needle does not extend 
nearly to the end of the guide portlon of the plug, no contact, 
or lntermlttent contact, may result when the plug 1s used mth 
its compamon fitting. 



Oocaslonally, a em11 metallic thread 1s found mslde the guide 
portion of the plug These threads are formed durmg the mm- 
facture of the plug 'Vixen the lme 18 checked mth a megger, 
their presence 1s easily detected 

CONCLUSION 

The results obtamed at Readmg, Pennsylvama, usmg prefabrxated lines of 
the lengths llsted m Table VIII show considerable promme. Standmg nave ratios as 
measured on the feed lmes were found to be approxmately 1 07 and no attenpt -as 
made to reprove them Pa-asltlc current ratios m the parlous loops are high at the 
center of the locahzer band of frequencies, and reasonably high at the two ems of 
the locallzer band Some improvement in the parasltlc current ratios at the ends of 
the locallzer band of frequencxs could be obtaned through the use of two sets of 
tre-lines, one p&log at approxmtely 108 7 megacycles, the other at approximately 
109 9 megacycles Although this would result In doubling the parasltlc current 
ratlos at the ends of the band, the present values appear to be acceptable 



TABLE1 

TESTS OF INDIVIDUAL LOOF - READING LUXLIZER 

1SL 1SR 2% jSL 2SL CL 

1.87 

t;56 1156 
- 1.065 

1.59 1.45 1.81 

CR 

G3 

452 
440 
435 

450 430 
435 420 
427 412 

440 
427 
420 

;73 464 450 Lb? 450 
162 453 4-W 457 439 
;55 446 434 451 430 

3SR 

Stmdmg Wave Ratm 
108.3 mc. 
109.5 " 
110.3 " 

cxcu1anty Of Pattern 
108.3 Inc. 

109.5 Inc. 

110.3 mc. 

CURRENTS IN LOOP FACES AS INLIICADD BY WANG-ON" METER 

2.0 

1.69 

$2 
420 

1.49 

434 
L25 
420 

1SL CL 

110 110 
110 106 
108 108 
111 107 

CR 3SR 2SR jSL ZSL 1x3 

Face 1 
2 

110 
106 
109 
111 

110 
111 
107 
111 

110 
110 
109 
111 

110 
111 
109, 
109 

110 
L13 
Lll 
Lll 

110 
112 
110 
111 

ll0 
108 
109 
107 

110 
110 
109 
100 

-“S 
110 

- . I 

109.5 mc 

Face 1 

; 
4 

110.3 inc. 

Face 1 
2 
3 
4 

All of the above values are comparative only, 



TABLE II 

Parasltlc Currents Measured in the Fu-st Sideband Loops Rth 
the Carrier Loops Energned Tie-Lmes Usmg Moulded Tee 
Junctions Readmg, Pennsylvanm, Locallser 

Line Clt.0 Loop CL 

Face Face 

R 1 1 

2 2 

I 
3 4 
-lta1s 

\. 

Loop 1 SL 

96 95 1 95 109 

118 116 2 104 120 

112 108 3 104 112 

109 117 4 106 120 

435 

Lme Cl to Loop CR 

Loop 1% I F%X Loop 1SL Loop 1SR 

Totals 



TABLE III 

Farasltlc Currents m Sideband Loops of Readmg Localleer Usmg 
Tie-Lmes %th Moulded Tee Jmctlons Lines Trumned to Give 
Electrical Equality of Halves 

Face 2SR 3% 

T I 
Freq 1SL CL 3SL [ 2SL CR 1SR 

1640 166 
1560 182 
1600 176 
1640 168 

6440 692 

1600 130 
1760 142 
1720 138 
1820 144 
7100 554 

18&l 120 
1840 128 
1800 124 
1960 124 
7480 496 

1920 96 
1880 115 
1880 108 
2020 115 
7700 04 

1640 68 
1760 102 
1780 95 
1860 90 

7240 355 

1900 
1600 ;i 
1800 88 
1900 50 

7400 260 

108 3 
n 
I! 
II 

1 

; 
4 

-- 
1 

; 
4 

162 1500 
168 1640 
178 1640 
180 1480 
668 6260 

124 1640 
150 1840 
142 1800 
136 1680 
552 6960 

38 
48 

$ 
166 

2 
38 
35 

152 

50 30 
40 40 

rL $ 22 
178 l45 

20 

7': 
20 
94 

;: 22 

-I- 
38 ;: 44 35 

160 117 

108.7 
n 
II 
II 

I 

112 1720 
125 1960 
125 1900 
125 1800 

487 7380 

10 

;; 
10 
63 

25 
36 
30 
22 

115 

:i 
25 
20 

90 

1 

: 
4 

98 1780 
120 2000 
115 1920 
112 1840 

445 7540 

;: 

:: 

150 

109 5 
II 
I, 
II 

109 9 
I, 
n 
I, 

80 

:: 
95 

361 

70 

z: 
76 

278 

1680 
1840 
1880 
1680 

7080 

50 0 
70 22 
74 20 
55 0 

249 42 

87 
105 
108 

86 

386 

;: 
38 
20 

1U 

110 3 
I, 
,I 
II 

1 

; 
4 

I 

1720 
1880 
1890 
1720 

7210 

Parasltlc current FatLos 
Total current I" Carrier Loops to currents In 

fieq . Fmst Sideband Loops Second Sideband Loops 

tdeband Loom SI 

T Thud SIdeband Loops 

--?a 1SR 

I 
18 4 
25 4 
30 0 
35.1 
40 3 
56.2 

I 

t !2SL + 2SR 2SR 3SL ! 3SR .SL + 1% I 2SL ISL + 3SR 

37 0 
45 1 
59.4 
83 3 

174.6 
67.0 

108.3 18 5 
108 7 25 5 

1 109 1 30 5 
109 5 34 3 
109 9 39 7 
110.3 52 6 

97.9 46.2 
149.6 66 6 
179 0 97.1 
101.6 54 4 

57.6 30 0 
37.8 19.5 

71.3 76 5 
879 925 

109.3 129 2 
163 9 169 3 
358 0 340.9 
l&O 5 128 1 

9.2 87 6 
12 7 120.2 
15.1 212 3 
17 3 117 3 
20 0 62.3 
27.2 40.2 



TABLE IV 

Lengths of Tie-Lmes, Using Moulded Tee Junctions Each Half of 
a (hve" TX-Lme Trmed to be Electrxally Equivalent to the 
Other. Readme, Pennsylvama, Localxzer. 

Line 

3Sl 266-l/16 

352 265-11/16 

251 195-5/8 

252 195 

1Sl 87-19/32 

152 86-21/32 

Cl 52-5/16 

c2 52-3/1b 

Length 
[mches) 



TABLE V 

Parasltlc Currents I" SIdeband Loops of Readmg Localieer Using 
RG-S/U Tu+Llnes, UC-28/U Cmnectors and UC-21B/U plugs Inltlal 
Overall Lengths, Halves of Each Line Approxmately Equal Physxally 

Parasltlc current Ratms 
Total Current III Carrier Loops to Currents 1" Sldebana Loops 

Freq. Fu-st SIdeband Loops Second Sldeband Loops Thud Sldeband Loops 

1SL 1SR 1SL + 1% 2SL 2SR 2SL + 2SR 3SL 3% 3SL + 3SI 

108.3 53-7 2 :: 24 5 47 0 34.0 19 7 62 7 54 6 29 2 
108.7 60 o 29.7 67 3 i% 26 8 75.0 70.3 36 3 
109 1 51 0 66.4 28 9 100 0 39 9 92 8 118 0 52 0 
109.5 35 0 49 7 20.5 130 0 102.0 57 3 128.0 197.0 77 4 
109 9 26.4 28 7 13.8 E 130.0 53 2 205.0 205 0 103 0 
110 3 14 7 13 7 71 ? 76 6 34 6 164 0 117 4 68 5 

Tie-Lme Lengths 

LYL"Z? Cl c2 1Sl 152 251 252 3Sl 352 

Length 86-9/16 86-17/32 88-9/32 8%11/32 194-5/32 194-3/16 265-l/4 265-l/4 
(mches) 



Freq 

109 9 
n 
II 
9 
II 

110 3 
II 
,1 
II 
1, 

TABLE VI 

Parasltx Currents MI Sideband Loops of Readmg Localmer Usmg 
RG-B/U TX+Lmes, UG-28/U Connectors and UG-ZlB/U Plugs L1ne3 
Cut to Final Overall Leneths, Halves of Each Lme Approxmately 
Equal fiys~cally. - 

55 1 1720 

Parasltlc Current Ratms 
Total Current m Carrier Loops to Currents m Sideband Loops 

'req. 1 Fx-st Sideband Loops 1 Second Sldeband Loops Thud Sideband Loops 

1SR LSL + 1SR 1 2SL I 25x3 !SL + 2% 3SL 

25.6 76 3 

t 

2; 
93.2 

137 8 
82 3 366.0 
48.7 147 0 
25.2 69 4 

33.8 

i: 36 
88 7 
55 8 
31.2 

16.4 54.2 
20.9 71.8 
28 2 108 7 
45.1 181 0 
30 4 88 5 
17 7 4S 1 

80.4 
151.0 
108 2 

53.2 
I I 

Tie-Lane Lengths 

Line Cl 02 lsl 152 251 252 351 352 

me 51-9/16 51-5/s 87-l/2 m-1/2 194 194 265 
inches) 

264-31/32 



TABLE VII 

Parasltlc Currents XI Garner Loops of Readlng Localner Usmg 
RG-B/U TX-Lmes, 00-213/v Connectors and UG-21B/U Plugs. LllXS 
Cut to Fmal Overall Lengths, Halves of Each Lme Equal Pnysically 

110.3 1 1840 82 20 1880 
II ; 1880 80 110 1960 
II 1840 2 a4 1980 
91 4 1880 40 1960 

II 74.40 302 254 7780 

Parasltlc Current Ratios - Total Current In First 
Sldeband Loops to Currents in Carrier Loops 

Preq. 

CL 

108.3 33.1 
1oe 7 35.3 
109.1 39.7 
109.5 126.0 
109.9 50.8 
110 3 50.4 

TE-Line Lengths I I 

Lme 

Lengths 
(inches) 

Cl c2 1Sl 152 

5l-9/16 51-5/e 87-l/2 87-l/2 

Cari-ler Loops 

CR CL - CR 

31.0 16 o 
33.8 17 3 
35.7 18.8 

133.0 64 8 

2:: 28.4 27.4 



carrier Loops 

Standmg Wave Ratms 
Unmatched 
Matched 

Lengths (m Inches) 
TM-Lme (A) 
Stub Posltlan (8) 
Matchmg Stub (C) 

First Sldeband Loops 

standing wave Ratms 
Unmatched 
Matched 

Lengths (m mches) 
Tie-ILIE (A) 
Stub PosItIon (B) 
Matchmg Stub (C) 

Second Sldeband Loops 

Standug Wave Ratms 
Unmatched 
Matched 

Lengths (XI Inches) 
Tle-LllE (A) 
Stub Posltmn (B) 
Matchmg Stub (C) 

Third SIdeband Loops 

Standmg Wave Ratios 
Umatched 
Matched 

Lengths (m mches) 
TE-hi% (A) 
Stub Posltmn (B) 
Matchmg Stub (C) 

TABLE VIII 

TE-Lmes, Stub Posltmning Lengths and Matching 
Stubs, Fieadmg Localizer 

108.3 108 7 109 1 

6.0 4.5 3 75 
1.02 1.03 1 02 

51-5/e 51-5/8 51-5/E 
37-5/16 37-7/16 37-7/a 
u-11/16 lo-15/16 10-l/16 

3 75 
1 02 

2 92 
1 02 

2 21 
1 02 

1.88 
1 005 

87-l/2 87-l/2 87-l/2 
X-3/16 37-11/16 3%3/4 

87-l/2 

6-3/4 
40-l/2 

lo-3/16 s-1/4 5 

3.35 
1 01 

194 
38-3/4 
9-l/4 

3 35 2.5 2.13 2.18 2 83 2.52 
1 03 1 02 1 03 1.02 1.02 1 02 

265 265 265 
41-11/n 
6-9/16 

265 265 
41-l/4 
S-7/8 

2 55 23 2 31 
1 02 1.02 1.02 

194 194 194 
39-l/4 40-3/4 
7-13/16 6-15/16 

41/3/16 
6-7/g 

109.5 109.9 

31 2.84 
1 02 1 02 

51-5/s 51-5/s 

110.3 

2.60 
1.02 

2.0 
1 02 

87-l/2 07-l/2 
42-3/4 43 
5-7/16 7-l/16 

2 62 
1.02 

194 
41-5/S 
7-13/x 

3 28 
1.03 

194 
41-l/6 
S-13/16 



TABLE IX 

Parasltlc Currents in Sideband Loops of Readmg Locallzer "smg 
TX-Lmes Intended for Installation at Tulsa Lengths of New 
Lmes lletennned from Prenous Data (Table VI) 

Ftlce 1 3SL ( 2SL 1 EL I CL 1 CR I 1SR I 2SR I 3%. I 

11 4L 1 56 1 85 1 12~0 1 1360 I 82 1 70 1 LL 1 

162 239 391 5220 5240 372 280 
I 

15 30 52 1520 1620 22 18 5 
55 85 170 6260 6260 163 108 55 

22 38 64 1520 lb20 48 20 
15 20 40 1640 1560 :z 25 
15 2; 28 1640 1560 

2 
44 35 

23 61 1540 1650 44 20 20 

75 129 193 6340 6390 264 122 100 

1 

3' 
4 

1 44 65 100 1360 1500 70 45 39 
; 38 38 45 52 60 50 1520 1500 1440 1420 116 117 60 63 44 

4 44 n 92 1400 1520 68 48 :"B 

164 233 302 5600 5880 371 216 171 

Parasltx current Rat103 
Total Currant m Garner Loops to Currents III SIdeband Loops 

Freq Fust SIdeband Loops T Second Sldeband Loops T Thmd Sideband Loops 

2SL 2SR 

43.8 37 4 

i 

59.8 53 2 
100 5 68.7 
147 b 106.2 

98 8 104 3 
50.1 54 0 

2SL + 2SR 3SL 3SR 

20.2 64.5 57 5 
28.2 76 8 77 3 
40.8 134 5 127 7 
64 9 226 0 228 0 
50.8 170.0 127 3 
26 0 71 2 68.2 

I I 

IlSL I 1% IlSL +1x 3SL +3x 

30.4 

1 
38.5 
65 4 

114 0 
72.8 
34.8 

lOa. 26 8 28 1 13.7 
108 7 34 0 41 5 18 7 
109.1 50 1 59 8 27 2 
109 5 73 8 68 5 35.5 
109.9 66 0 4a 3 27 9 
110 3 38.6 31 5 17.4 

TE-Lme Lengths 
J 

Lme Cl c2 lS1 152 251 252 351 352 

Length 51-5/S 51-5/a 87-l/2 87-l/2 194 194 265 265 
(mches) 



Freq. 

TABLE X 

Parasltlc Currents m Garner Loops of Reading Locallaer Using 
TX+Lnes Intended for Installation at Tulsa Lengths of New 
Iilnes Deterrmned from Previous Data. (Table VII) 

109 9 
n 
II 
" 
,I 

1640 

1680 1640 
1660 
6620 

1640 

1880 1900 
1900 
7520 

1600 

1600 1620 
lb00 
6420 

38 

114 
2 

285 

1;: 

:: 
294 

60 

60 
2: 

238 

22 
2: 

233 

30 

:: 
39 

214 

40 

a8 
zz 

243 

1660 
lb80 
lb80 
1660 

bb8o 

iaeo 

1900 1900 
MEi0 

7560 

1600 

1640 1640 
1600 
6450 

Parasltlc current Rat.lOS 
Total Current in Fli-st SIdeband Loops to Currents in Curler Loops 

Freq. Carrier LOOPS 

1oa 3 
108.7 
109 1 
109 5 
109 9 
110.3 

CL 

28 0 

;i E 
46 7 
51 3 
54 3 

CR 

29.8 
38.0 
45 2 
57.2 
70 4 
53 1 

Tie-Line Lengths 

CL + CR 

14.5 
18.0 
20 7 
25 7 
29.7 
26 8 

Line 

Length 
(Inches) 

Cl 

51-5/8 

c2 

51-5/6 

1Sl 

87-l/2 

152 

87-l/2 3 



TABLE Xl 

Parasltlc Currents m SIdeband Loops of Readmg Local~zer 
:xng TE-Lmes Fabricated for Foal Installatmn at Readmg. 
!ngths of New Lmes Determmed from Previous Data (Table v1). 

Parasitic Current Ratios 
Total Current in Curler Loops to Currents m Sidebands Loops 

Freq. 

108 3 
II 
n 
n 
n 

Freq. T Fvst SIdeband LOOPS I Second S~debaml Loops l- Thud SIdeband LOODS 

!2SL + 2SR 2SR 

37 4 19.6 59 0 59 3 
55 2 29 1 76 2 84.9 
77 4 41.3 104 2 131 0 

L21.5 65.9 202.0 193.0 
LO1 1 52.8 228 0 144 2 
58 9 28 a 89.2 76 0 

3SL ! 3% 

I 
3SL + 3% 

29.6 
40.2 
58 0 
9a 4 
88 4 
41 1 

TE-Lme Lengths 

ILne Cl c2 1Sl 152 251 252 351 352 

Length 51-5/8 51-5/S 87-l/2 87-l/2 194 194 265 265 



TABLE XII 

Parasltx Currents in Carrxr Loops of Readmg Localleer 
Usmg TE-Lmes Fabricated for Fmal Installatmn at Readmg. 
Lengths of New Lmes Determmed from Rev~ous Data. (Table VII). 

Freq. 

108.3 
n 
II 
II 
II 

108.7 
n 
n 
II 
n 

109 1 
n 
n 
n 

n 

109 5 
n 
II 
n 
n 

109.9 
n 
n 
II 

" 

110.3 
II 
II 
II 

II 

F.Xe EL CL CR 1SR 

1 1120 42 79 llao 

; 1180 1160 115 101 50 
;"8 

1200 1200 
4 llb0 40 11&l 

4620 301 267 4740 

1240 
1280 

1280 1250 

5050 

1400 
u40 
u-w 
U40 

5720 

35 
102 

;: 

255 

33 
115 

;; 

277 

64 1280 
45 1250 

40 72 1300 1280 

221 5l4o 

58 14.40 
55 1450 
La LSO 
70 WO 

231 5840 

1640 45 

lb80 1680 112 78 
1680 50 
6680 285 

lai+o 

1860 1880 

;; 

bo 
1580 80 

7460 303 

1600 58 

44 1680 

2 1720 1720 
55 1680 

233 6800 

45 11360 

102 
2 

1880 1880 
1860 

285 7480 

L5 1600 

4 

1600 
1600 
1620 

6420 

90 

275 

ldi 1640 
a5 1640 
52 1600 

252 6480 

Parasltx Current Rat105 
I Total Current m first Sldeband Loops to Currents 1n Garner Loops 

I Freq. 1 Carrier Loops 

CL CL CR CR CL + CR CL + CR 

1oe 1oe 3 3 31 1 31 1 2 : 2 : 16 5 16 5 
108 108 7 7 40 2 40 2 21 5 21 5 
109. 109.1 .l 41.8 41.8 50.1 50.1 22 5 22 5 
109 109 5 

; 
47 3 47 3 57 5 57 5 26 0 26 0 

109 109 9 49 4 49 4 52.5 52.5 25.5 25.5 
110 110 3 3 47 0 47 0 45 7 45 7 23 2 23 2 

Tie-Lme Lengths Tie-Lme Lengths 

LUE 

Length 
(mches) 

Cl 

51-5/E 

c2 

51-5/a 

1Sl 

87-l/2 

152 

87-i/2 







F,gure 3 Cahbratmn of Monrtor - Readmg Locahzer 







MATERIAL LUCITE OR ALUMINUM 

I 409 DIA HOLE 
I 7/16’ DEEP 


