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TRIANGULATICN TESTS AT THE
NEN ICRK, PITTSEURGH AND WASHINGTON
DIRECTICN FINDER STATIONS

INTRODUGTION

This note describes the triangulation tests which were conducted during the
perlod of December 3 to 12, 1942, on three Clvlil Aeronautics Administration direc-
tion flnders located at New York, N.Y., Plttsburg, Pa., and Washington, D.C. The
tests were conducted primarily to determime the limitations and accuracy of the equip-
nent when used to establish the position of an airplane by triangulation methods.

EQUIFNENT

The ground equipment at each station consisted of a Western Electric Azimuth
Indicating Radio Receiver with calibrating test oscillator and remote indicating unit
supplied by the Graybar Electric Company.

The airplane used for flight testing was the CAA Boeing, NC-11. The trans-
mitting equipment in the plane was a 50-watt commercial Type TA-26 Bendix transmitter.

METHCOD OF TESTING

The methed of testing consisted of taking simultaneous bearings at the three
gtatlons on transmisslons from NC-11, The course of flight of the airplane was not
known to the operators of the ground equipment. Tranemissions were made over known
points and lasted about 25 seconds with veoice identification at the beginning and end
of each transmission. In order that tests of several freguencies could be made during
each flight, a time schedule was maintained ag follows:

Airline Time
Frequency Frequency Mirutes (any hour)
4122.5 ke EAL 00-06 and 30-36
4937.5 ke TWA 06-12 and 36-42
5572.5 ke UAL 12-18 and 42-48
5612.5 ke AX 18-24 and 48-54

6210.0 kc Itinerant 24-30 and 54-60

The information cbtalned and recorded at each station for each transmission
received, included: time, frequency, class of bearing and observed bearing, The class
of bearing indicates the amount of angular deviation in degrees that the bearing indi-
cation varied during the 25-second transmigsion. The following bearing classifications
wore uded for these tests:

Class A - Angular deviatlon of not more than i.l
Class B — Angular deviation of not more than t 5°
Class C - Angular deviation of not more than +10°
Class D - Angular deviation of more than *10°

The obmerved bearing in any class iz the average of the indicated bearing plus

the correction cbtained from the station's calibration curve.
A-J060-0 (42) -



Flight No. 1

This flight was made December 3, 1942, from Pittsburgh to Few York via Harris-
burg, Washington, Baltimore and Philadelphia. A total of &l trenemlesions was made
during the period 2:48 p.m. to 5:54 p.m. On this flight test the Pittsburgh equipment
was inoperative om two frequencies and the New Tork station experlenced high nolse in-
torforence which greatly affected the bearing indications and made voice idemtifica-
tion nearly unintelligible.

The data obtained on this flight are tabulated in table I.

Flight Ro. 2

_ This flight was made December 4, 1942, from New York Clty to Weehington via
the New Jersey coast to Cape May, N.J. A total of 59 transmissions wes made during
the period 3:45 p.m. to 6:01 p.m. On this flight test the Pltteburgh statlion was not
in operation,

The data obtained on this flight are tabulated in table II.

IliEEt No. 3

This flight was made December 5, 1942, from Washington teo Plttsburgh via
Roanoke, Va. A totel of 63 transmissions was made during the period 10:55 a.m. to
1l:46 p.m. On this flight test the Pittsburgh station was not in operatiom.

The data obtained on this flight are tabulated In table III.

Flight No. 4

This flight was made December 12, 1942, from Pittsburgh, Pa., to Indianapolis,
Ind., via Dunkirk, N.Y., {leveland and Toleds, Chlo, A total of 95 trunsmissicns was
made during the period 11:01 a.m. to 3:22 p.m,

The data obtalned on this flight are tabulated in table IV,

DISCUSSION

The method of obtaining bearings with this type direction flnder equipment
is t0 observe the position of a light spot on a cathode ray tube and obtain the azi-
muth angle in degrees from a scale located around the perlphery of the tube's screen.
Under favorable conditions of transmiseion, the light spot shows a steady deflectlion
iy both emplitude and agzimuth angle. The bearings cbtained under these conditions
are considered as clsss "A' bearings. Under unfavorsble conditions of transmiassion
caused mainly by polarization changes, diversity effects, atmospherlc dieturbances
and high nolse levels, the light spot does not have a steady deflection but varies
in both amplitude and direction. Bearings obtained under these conditions are
classed "B", WC" or "D" depending on the degree of variation of the light spet de-

_ flection. The type of variation in the light spot deflection indicates when bear-
ings are guestionable.

In observing and recording bearinges durlng these triangulatlon flight tests,
211 indicsted bsarings were recorded if 1t was posslible to ldentify the transelssion.
No attempt was made to discard bearings whicth showed erratic beshavior or gave only
a small deflection of the light spot even though they were lmown to be bad bearings.




To assist in analyzing the results of these tests, the followlng curves have
been plotted from the recorded data: average error, Flight No. 1, Washington and
New York; average error, Flight No. 2, Washington and New York; average error,
Flight No. 3, Washington and New York; average error, Flight No. 4, Washington, New
York, and Plttsburgh; maximum and average error, Flight Nos. 1 and 4, Pittsburgh;
maximum and average error, all flights, Washington; maximum and average error, all
flights, New York; individual frequency errcr, Flight Neo. 4, Pittsburgh; individual
frequency error, all flights, Washington; average error vs. distance, all flights,
New York; average error vs. distance, all flights, Washington; average error vs.
distance, Flight No. 4, Pitisburgh.

CONCLUSICHNS
These tests which were conducted over land indicate that:

1. The direction finders give bearing accuracies which vary widely
with distance. The average error which may be expected is as

follows:
Di.stance in Miles Average Error
0-75 *5°
75-300 +15°
300-600 +3°

2. The system does not show any pronocunced difference in accuracy
for different frequenciss. .

3. It will be necessary to reduce polarizatlon errcrs and errors
due to diversity effects in corder to obtain more accurate air-
craft position fixes.

4. The accuracy of determining the position of an alreraft by
triangulation methods would be greatly improved by the use of
& network of six or more direction finder facilities, inasmuch
as bearings within the skip distance could be discarded.

5. Considerably different average error vs. distance curves were
obtained from identical direction finders when installed at
three different locations. This would indicate that it is
essential to compare different types of direction finders at
the same site in order to draw any definite conclusions as to
their relative performance.
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TABLE I

TRIANGULATION TESTS OF NG-11 BY WASHINGTON, NEW YORK, AND PTTTSBURGH DIRECTTON FINDERS

DRCEMBER 3, 1942

POSITION
NUMBER

1

2

3

4

5 TG

TIHE

2148 PN,

2:50 P.M.

2:51:30 P.K,

2153 P,M.

2:57 P.M.

2157130 P.M.

3102 P.M,

FREQUENCY
ko

5572.5

5612.5

5612.5

5612.5

6210

6210

4122,5

LOCATION
OF PLANE

MeKeesport

Irwin

Jegnette

North of
Greensmrg

Latrobe

DISTANCE FROM
PITTSBURCGH IN MILES

4a5

iz

17

30

THUE HEAHTNG
FROM PITTSBURGH

,?00

92°

OBSERVED BEAHING
FRCM PITTSBURGH

104°B

AZTMUTH ERRDOR
FROM PITTSBURGH

+12°

+1°

DISTANCE FROM
WASHINGTON IN MILE3

192

170

168

159

TRUE BEARTNG
FROM WASHINGTON

305.5

307

309

309.5°

313

(OBIERVED EEARIKQ
FROM WASHINGTON

309°D

304" D

313D

315°D

/8D

AZTMUTH ERROR
FROM WASHINGTON

+3°

+2

+6.5

+4

+5.5

-15

DISTANCE FRQM NEW
TORK IN MILES

315

304

21

276

TRUE BEARING
FROM NEW YOREK

268,5°

268

267.5°

267.5°

267.5°

OBSERVEDL EFARTING
FROYM NEW YORK

Z19°B

2190

AZTMUTH ERROR
FROM NEW YORE

+11.5

+11,5°

INDICATED POSITIOR
WITH REIPECT TO

TRUE POSITION USIHG
FPT® & “LGT BEARINGS
MILE3 AND DIRECTION

INDICATED POSITION
WITH RESFFCT TO
TRIJE POSITION USING
"PTT & "™WAT BEARTNGS
MITES AND DIRECTION

35 M.8.E.

2 ML.E.

IRDICATED POSITION
WITH RESPECT TO

TRUE POSITION USING
"WAM & "LG" BEARTNGS
MILES AKD DIRECTIOK

g7 Mi.H.W.

76 M.F.H

INDICATED POSITION
WITH RESPRCT TO

THUE POSITION USING
CENTER OF TRIAN(OLE
| MTIES AND DIRECTION

# Pittsburgh Equipment not Operating on Frequencies 4937.5 and 5572.5 ko.




TRIANGULATION TESPS OF NC-11 BY WASHINGTON, NEW YORX, AND PITTSBURGH DIEECTION FINDERS
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TABLE I

DECEMBER 3, 1942

- POSITION
NOMEER

9

10

11

12

13

1

TIME

3:04 P.M.

3:05130 P.M.

3107 P.M.

3:109:30 P.M.

J:14 P.H.

3116230 P.M,

3:18:30 P.M.

FREQUENCY
XC

4122.5

4122.5

4537.5

4937.5

5512.5

5572.5

5572.5

LOCATION
OF PLANE

Johnstowmn

DISTARCE FROM
PITTSBURE IN MILES

9l

TRUE BEARTNG
FROM PITTSBURGH

(BSERVED BEARING
FROM PITTSBURGH

91°¢

AZIMUTH EBRROR
FRCYM PITTSEURMH

+1°

DISTANCE FROM
WASHINGTON IN MILES

X7

145

134

TRUE REARING
FROM WASHINGTON

317°

318.5

317.5°

323

325°

CBSERVED BEARING
FROM WASHINGTUN

Q

300D

317°D

315°D

320°D

17D

AZIMCTE ERROR
FROM WASHINGTON

- 17

- 1.5

- 3°

DISTANCE FROM NEW
YORE IR MILES

256

TRUE ERARTRG
FROM NEW YORK

267°

267.5°

266.5°

OBSERVED BEARTNG
FRCM NMEW TORK

K.B,Quad.

75°D

AZIMUTH ERROR
FROM NEW YORE

+178.5°

INDICATED POSITION
WITH RESPECT TO
THUE POSITION USING
"PT" & "LG" BEARINGS
MILES AND DIRECTION

INDICATED POSITION
WITH RESPECT TO

THUE POSITION USING
"PTM & THA™ HEARTNGS
MILES AND DIRRCTION

INDICATED POSITION
WITH RESFECT TO

TRCE POSITION TUSING
"HAT & TLG" BEARTNGS
MILES AND DIRECTION

INDICATED POSITION
WITHE RESPECT TO
TREUE POSITION USING
CENTER OF TRIANGLE
MILES AND DIRECTION

* Pittaturgh Equiyment not Operating on Frequencilss 4937.5 and 5572.5 kc.




TRIANGULATION TESTS OF NC-11 BY WASHTNGTON, NEW YORK, AXD PITTSPURGH DIRECTION FINDERS
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TABLE I

DECEMBER 3, 1942

POSITION
NUMEER

15

16

17

18

19

2

21

TIMB

3:19:30 P.H.

312l P.M.

3123 P.M.

3125:30 P.M.

3:28 P.M.

3134 P.M.

3:36 P.NM,

FREQUERCY
KC

5612.5

5612.5

5612.5

6210

60

4122,5

4122.5

LOCATION
OF PLANE

DISTANCE FROM
FITTSBURGH IN MILES

%

10

106

119

135

TRUE BEARING
FEOM PITTSBURGH

93*

OBSERVED BEARTNG
FROM PITTSBURGH

n7Dh

128D

131°D

L

135°D

133°B

AZTHUTH ERROR
FROM PITTSHEURGH

+37

+ 138

+4

+45

o

+ 40

DISTANCE FROM
WASHINOTON IN MEILES

104

101

TRUE BEARIRG
FROH WASHINGTON

330.5°

331

333°

33¢°

343°

345

OBSERVED BEARTNG
FROM WASHINGTON

338°D

236°D

339°Int.

342°D

AZTMUTH ERROR
FROM WASHTNGTON

+7.5

+3

- 4°

-3

DISTARCE FROM NEW
YORE IN MILES

219

25

202

192

TRUE EEARTNG
FROM FEW TORK

265.5°

265 .,5°

265.5°

262.5°

262°

OB3ERVED EEARTNG
FRUM NEW YORK

260-250"D

276°B

276°D

260-290°D

AZIMUTH ERROR
FROM NEW YORE

+9

+10.5°

+10.5°

+ 95

INDTICATED POSTTION
WITH RESPECT TO

TRUE POSITION USING
"PT* & "LG" EEARTNGS
MILES ARD DIRECTICN

IHDICATED POSITION
WITE RESPECT TO

THUE POSITION USING
YPT" & 'WA" BEARINGS
MILRS AND DIRECTION

B7 Mi.5.E.

INDICATED POSITION
WITH RESPECT TO

THUE POSITION USING
"WAP & "LG" BEARTNGS
MILES AND DIRECTION

50 MI.MN.W.

41 Mi.F.

53 Mi.K.W.

37 Hi.E.K.X.

INDICATED POSITION
WITH RESPECT TO
TRUE POSITION USING
CENTER OF TRIANQLE

MILES AND DIRECTION

* Pittsburgh Bquipment not Operating on Frequencies 4937.5 and 5572.5 ko.
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TARLE I

TRIANGULATION TESTS OF NC-11 B5Y WASHINGTON, NEW YORK, AND PITTSBURGH DIRECTION FINDERS

DECEMEER 3, 1942

POSITION
NUMBER

22

&,

25

26

27

28

TME

338 P.M,

2140 P.H.

3:41:30 P.H.

3:43:30 P.M.

3144130 PM.

3148 P.M.

3:52 P.H.

FREQUECY
.o

4937.5

£937.5

4937.5

5572.5

5572.5

5572.5

5612.5

LOCATION
OF PLAKE

Pleinfield

Carliale

Wilsm
Alrport

Hechanlca—
burg

Dover,Pa.

DISTANCE FROM
PITTSEJRGH IN MILES

140

L5

151

155

158

159

165

TRUE EEARING
FRCIM PITTSBURGH

o

93

92

5
92

92°

97

OBSERVED EEARTNG
FRCH PITTSBURGH

124D

AZIMUTH ERROR
FROM PITTSBURCHE

+27°

DISTANCE FROM
WASHINGTON IN MILES

100

101

TRUE BEARING
FROM WASHINGTON

348

357

354.5°

3sa"

OBSERVED EEARTNG
FROM WASHTNGTON

347°D

353°¢C

356°C

359°D

1°p

AZTMUTH ERROR
FRCM WASHINGTON

+2

+ 1.5

+1

+8.58°

DISTARCE FROM NEW
YORE IN HILES

182

i)

1mn

167

164

163

THGE EEARTNG
FR(#1 NEW IORK

2678

262

262°

261.5°

261

255.5°

OBSERVED EHEARING
FROM NEW YORK

80-300°D

90-270°D

90-270°D

90-Z70"D

*0°c

AZINUTH ERROR
FROM NEW YORE

+4.5

INDICATED POSITION
WITH RESPECT TO

TRUE POSITION USING
YPTh & "LGA BEARTHGSH
MILES AND DIRECTION

INDICATED POSITION
WITH RESPECT TO

TRUE POSITION TUSING
TPTH & "WAT BEARINGS
MILES AWD DIRECTION

113 M. W.5.K

INDICATED POSITION
WITH RESPECT TO
TRUE POSITION USING
"HA® & FLOM BEARINGS
MILES AND DIRECTION

23 Ml. W.

26 M. N.

22 Ml. H.E.

IRDICATED FOSITICH
WITH EESPECT TC
TRUE POSITION USING
CENTER OF TRIANGLE

HMILES AND DIRECTICN

# Plttsburgh Equipment not Cperating on Frequemoles 4937.5 and 5572.5 ke.




TRIANGULATION TESTS OF NC-11 BY WASHIRGTON, NEW YORK, AND PITTSBURGH DIRECTION FINDER3

8
TAELE I

DECEMBER 3, 1942

POSITION
NUMBER

30

n

32

33

34

35

TIME

3:53:30 F.M.

3:55 P.M.

3:87 P.M.

3159 P.M.

4303 F.M.

4104 P.M.

4:05 P.M.,

FREQUERCY
KC

5612.5

6210

610

6210

4122.5

4122.5

4122.5

LOCATION
OF PLANE

Themasville

Spring Grove

Sllver Run

Hestminster

DISTANCE FROM
PITTSBURGH IN MILES

166

166

165

164

160

164

165

TRUE BEARTNG
FROM PITTSBURMH

99ﬂ

100

101.5°

103

105.5°

107

108°

OBSERVED BEARTNG
FROM PITTSEURGH

124D

126D

117°D

o

117 D

<

117'B

(]

117°B

117°8

| AZIMUTE ERROR
FROM PITTSEURGH

+25

o

+26

+15.5°

+14

+11.5°

+10°

DISTANCE FRCI
HWASHTNGTON IN MILES

78

75

69

61

54

TRUE BEARTNG
FROM WASHINGTON

1.5

359°

353

355

354°

OBSERVED BEARING
FROM WASHINGTON

10D

0D

353D

355°D

AZTMOTH EREOR
FROM WASHINGTON

+8.5°

+ 7

+1

DISTANCE FROM NEW
YORK IN MILES

165

167

169

172

140

180

181

TRUE BEARTNG
FROM NEW YORE

254

253

252

251

249.5°

2£8°

247

OBSERVED BEARTNG
FROM NEW YORK

[+]

270°¢C

AZIYUTH ERRCR
FROM NEW TORK

INDICATED POSITION
WITH RESFECT TG
TRUE POSITION USING
YPT* & "LG" BEARTNGS
MILES AND DIRECTION

INDICATED POSITECH
WITH RESPECT TO

TRUE POSITION USING
YPTR & "WA® BEARINGS
MILES AND DIRECTICH

51 M1.N.N.E.

42 Mi. 5.

36 m, 8.

32 M. sS.

INDICATED POSITION
WITH FESFECT TO

TRUE POSITION USING
THA" & "LG" BEARINGS
MILES AND DIRECTION

INDICATED POSITION
WITH RESFECT TO
TRUE POSITION USING
CENTER OF THLIANGLE
MILES AND DIGECTION

# Pittsburgh Equipment not Operating on Frequenciea 4937.5 and 5572.5 ke.
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TAELE I

TRIANGULATION TESTS OF NC-11 BY WASHINGTON, NEW YORK, AND PITTSBURGE DIRECTION FINLERS

LECEMEER 3, 1942

POSITION
NUMBER

36

37

e

39

40

FAl

4=

TIME

4111 P.M,

4112 P.M,

4113 P.M.

4:17 P.M.

4120:30 P.M.

4122130 P.M.

4125 P.M.

FREQUENCY
1.(H

4937.5

4937.5

5572.5

55'72.5

5612.5

5612.5

6210

LOCATION
OF PLANE

Sendy Spring

OQarrett Park

DISTANCE FROM
PITTSBURGH IN MILES

166

170

1Tl

175

179

17

THUE BEARING
FROM PITTSBURGH

109°

113

117°

19

120

OBSERVED BEARING
FROM PITTSHURGH

129°¢

-]

124G

AZTMUTH ERROR
FROM PITTSBURGH

DISTANCE FROM
WASHINGTON IN MILES

40

TRUE EEARING
FROM WASHINGTON

352°

352

OBSERVED BEARTNG
FROM WASHINGTON

355" B

352°B

AZTMUTH ERROR
FROM WASHINGTON

+3

DISTANCE FROM NEW
YORE IN MILE3

182

188

TRUE ERARING
FRCHM HEW YORE

243

28

OBSERVED EEARING
FROM NEW YORK

&

250D

235°¢

AZTMUTH EREDR
FROM NEW YORK

+8°

+0.5

INDICATED POSITION
WITH RESFECT TO

TRUE POSITION USING
"PTY & "LG" BEARINGS
MILES AND DIRECTION

33 H.4.N,

25 Mi.S.EB,

INDICATED POSITION
WITH RESFECT TO
TRUE POSITION USING
"PT™ & "WA" BEARINGS
MILES AND DIRECTION

IRDICATED POSITION
WITH RESFECT TO

TRUE POSITION USING
T"HAY & YLG" BEARINGS
MILES AND DIRECTICH

26 Mi.N.

3 HMiN.

11 m.8.

INDICATED FOSITION
WITH RESPECT TO

TRUE POSITION USINQ
CENTER OF TRIANGLE
MILES AND DIBECTION

* Pitteburgh Equipaent not Oparating on Fraquencies 4937.5 and 5572.5 ko.




TRIAMGULATION TESTS OF WC-11 BY WASHINGTONW, NEW YORK, AND PITTSBURGH DIRECTION FINDERS

10
TAELE I

DECEMBER 3, 1942

POSITION
NUMEER

4

45

46

47

48

49

TIME

4126 P.M.

4128 P.M.

4129 PN,

4331 P.K.

4133 P.M.

4135 P.M.

4137 P.H.

FREQUENCY
EC

6210

6210

6210

4122.5

£122.5

£122,5

£4937.5

LOCATION
OF PLANE

DISTARCE FROM
PITTSBURGH IN MILES

176

179

179

185

192

TROR HEARING
FROM FITTSBURGH

124.5

Q

125°

OBSERVED EEARING
FROM FITTSEURCGH

143°D

143°D

AZTMUTH EHRROR
FROM PITTSBURGH

+ 20.5

+ 16

DISTANCE FROM
WASHINGTON IN MILES

19

17

TRUE EEARTNG
FRON WASHINGTON

305

2830

o

265

249°

238°

OBSERVED BEARING
FROM WASHTNGTON

283°B

260°4

034

235°A

AZIMUOTH ERROR
FROM WASHTNGTON

+ 9°

DISTANCE FROM NEW
TORK IN MILES

AL

THUE BEARTNG
FROM NEW TORK

233

OBSERVED HEARING
FROM NEW YORE

23870

AZTMUTH ERROR
FROHM NEW YORK

+4°

INDICATED POSITION
WITH RESPECT TO
TRUE POSITION USING
FPT™ & TLG™ BEARINGS
MILES AND DIHECTIOR

INDICATED POSITICN
WITH RESFECT TO
TRUE PCSITION USING
9FT™ & "WA" BEARTNGS
MILES AND DIRECTION

171 Mi.H,H.

9% Mi.

52 Mi.5.W.

10 Mi.S.W.

INDICATED POSITION
WITH RESPECT TO
TRUE POSITIOR USING
"HA® & "LO" HEARTNGS
MILES AND DIRRCTION

40 MELW.S.N.]

IRDICATED POSITION
WITH EESPECT TO
TRUB POSITION USING
CENTER OF TRIANCLE

MILES AND DIRECTION

# Pitteburgh Equipment not Operating on Frequemoiss 4937.5 and 5572.5 ko.




TRTAHGULATION TESTS OF NC-11 BY WASHTNGTON, NEW YORE, ARD PITTSBURGH DIRECTION FINDERS
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TARLE I

DECEMBER 3, 1942

POSITION
KUMBER .

5

51

52

53

54

55

56

TTHE

434130 P.M.

4343 P.H.

4345 P.M.

L:48 P.M.,

4150:20 P.M.

4153 PN,

4156 P .M.

FREQUERCY
ED

4937.5

5572.5

5572.5

5512.5

5612.5

5612.5

6210

LOCATTON
OF PLANE

TUpper
Marlboro

Laeland

Collington

Odenton

Linthieum
Heights

DISTARCE FROM
PITTSBURGH IN MILES

201

199

195

193

192

192

TRUE BEARING
FRCM PITTSBURCH

-]

118.5°

116

113.5°

112.5°

OBSERVED BEARING
FROM PITTSBURGH

131D

17

130°D

AZTMUTH ERROR
FROM PITISBURCH

+15"

+3.5

+18,5%

DISTANCE FROM
WASHINGTON IN MILES

1

36

TRUE BEARING
FROM WASHINGTON

115°

34

25"

OBSERVED BEARTNG
FRCM WASHINGTON

137°A

304

250

AZTMUTH EREOR
FROM WASHINGTON

+ 22°

- 4°

DISTANCE FROM NEW
YORK IN MILES

204

197

193

178

173

THUE BEARTNG
FROH NEW ICREK

271

232

233.5

236.5

»
238

OBSERVED BEARING
FROM KEW YORK

N.E.Quad.

230°D

230°D

N.W.Quad.

AZTMUTH ERROR
FROHM NEW YORK

- 5°

INDICATED POSITION
WITH RESPECT TO

TRUE POSITION USING
WPT* & PLG" BEARINGS
MILES AND DIRECTION

52 Mi,.S5.W.

INDICATED POSITION
WITH RESPECT TO
TRUE POSITION USING
TPTN & "WAM HEARTNG3
MILES AND DIREGCTION

INDICATED FOSITION
WITH RESPECT TO

TRUE POSITION USING
"MAT & "LG" BEARINGS
HMILES AND DIRECTICN

10 Mi.E.

46 M1.N.E.

TNDICATED PGSITION
WITH RESPECT TO
TRUE POSITION USHENG
CENTER OF THIANGLE
MILES AND DIHECTION

# Pittsturgh Equipment not Operating on Frequencles 4937.5 and 5572.5 ko.




TRLARGULA TTON LTE'I‘S OF BC-11 BY WASHYWOTON, NEW YORK, AND PITTSBURGH DIRECTION FINDERS

12
TARIE T

DECEMBER 3, 1942

POSITION
NUMEER

57

58

59

60

61

62

63

TIME

4159 P.M.

£:02 P.M,

5104 P.M.

5:06 P.M.

5:08 P.M,

111130 P.M.

5114 P.M.

FREQUERCY
EC

6210

4122.5

4122.5

4122.5

£931.5

4937.5

5572.5

LOCATION
OF FLAME

Eingsville

Bel M7y

Cherryhill

DISTANCE FROM
PITTSBURGH IN MILES

197

199

205

23

TRUE HEARING
FROM PITTSBURGH

107

10%*

103

BLON

CBSERVED BEARING
FROM PITTIBURGH

117°D

n3c

u3c

AZTMUTH ERROR
FROM PITTSBURGH

+10

+8°

+10

DISTANCE FROM
WASHINGTON IN MILES

52

59

TRUE BEARING
FROM WASHINGTON

30"

4\30

OBSEREVED BEARTNG
FROM WASHINGTON

23%p

V)

38°p

AZTMUTH ERROR
FROM WASHINGTON

+3

+4°

DISTANCE FROM FEW
YORK IN MILES

158

152

THUE BEARING
FROM NEW YORK

240.5

OBSEEVED FEARING
FROM KEW YORK

2518

AZTMUTH ERROR
¥R NEW YORK

+12°

INDICATED POSITION
WiTH HE3FECT TO

THUE POSITION USING
"PT" & YLO™ BEARINGS
MILES AND DIRECTION

78 Mi,W.

INDICATED POSITIOH
WITH RESPECT TO

TRUE POSITION USING
TPT" & PWA"™ HEARINGS
MILES AND DIRRCTION

34 Mi.W.B.W,

3 Mi.5.38.N.

39 Mi.5.W.

INDICATED POSITION
WITH RESFECT TO

TRUE POSITION USENG
"HA" & "LO" BEARINGS
MILES AND DIRECTION

6 ML.N.E.

INDICATED POSITION
WITH RESFECT TO
TEUE POBITION USING
CENTER OF TRIANGLE
MILES AND DIRECTION

21 Mi.S.W.

# Plttaburgh Equiyment not Operatding on Frequsncies 4937.5 and 5572.5 ke.




TRIANGULATICN TESTS OF NC-11 BY WASHINGTON, NEW YORK, AND PITTSE

13

TARLE I

DECEMBER 3, 1942

URGH DIRECTICH FINDERS

POSITICH
NUMEER

YA

b5

66

&7

68

69

TO

TIME

5115

P.H.

5:17 P.M.

5:20 PM.

5:21 P.H.

5:22 P.M.

5:24 P.M.

5:26 P.M,

FREQUENCY
EC

5572,

5

5612,5

5612.5

5612.5

5612.5

6210

LOCATION
OF PLANE

Newnrk,Pa.

Harshalltomn

Skyeraft
A rport

Cleymont
Alrport

Mver-
Chester,Pa.

Philedelphia
R.R.

DISTANCE FROM
PITTSEURCGH IN MILES

227

232

237

238

245

TRUE BEARTNG
FROM PITTSEBURGH

100.5

[-]

98

37

OBSERVED BEARING
FROM PITTSBURGH

uzc

108°¢C

AZTMUTH ERROR
FROHM PITTSBURGH

+1°

DISTANCE FROM
HASHINGTON IN MILES

87

95

102

115

TRUE BEARING
FROM WASHINGTON

45

48.5°

OBSERVED BEARING
FROM WASHINGTON

o
34D

AZTMUTH ERROR
FROM WASHINGTON

- 10

DISTANCE FROM NEW
YORK IN MILES

19

106

104

9l

TRUE BEARTNG
FROM NEW YORE

237

236.5°

o

236

236

236"

235

OBSERVED BEARING
FROM NEW YORE

SW

a

240 B

AZTMUTH FRROR
FROM NEW YORK

INDICATED POSITION
WITH RESPECT TO
TRIJE POSITION USING
"PT® & WLO" BEARINGS
MILES AND DIHRECTION

s6 Mi.W.5.¥

INDICATED PCSITION
WITH RESPECT 10
TRUE POSITION USING
"PTT & "WA® BEARTNGS
HILES AND DIREGCTION

62 Mi.5.H.

45 Mi.5,W.

62 Mi.3.W.

INDICATED POSITICN
WITH RESPECT TO

TRUE POSITION USING
AT & YLGY BEARINGS
MILES AND DIRECTION

16 M1.MN.E.

IRDICATED POSITION
WITH RESPECT TQ
TRUE POSITION USING
CENTER OF TRIANGLE
MILES AND DIRECTION

41 Mi.3.W.

# Pittsburgh Equipment not Operating on Frequencies 4937.5 and 5572.5 kc.
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TAELE 1

TRIANGULATION TESTS OF NC-11 BY WASHINOTON, NEW YORE, AND PITTSBURGH DIRECTION FINDERS

DECEMBER 3, 1942

POSITION
RUMEFR

7R

73

T4

75

76

il

TIME

5:28 P.M.

5131 P.M.

5¢32:30 P.M.

5135 P.M.

5:38 P.M.

5141130 P.M.

5144 PN,

FREQUENCY
A

6210

4122.5

4122.5

4122.5

4937.5

4937.5

5572.5

LOCATION
OF FLANE

Philadelphia)
City Hall

W. Erd of
Palmyrs B,

Across River
Delanco

Briatol

Trenton

Mommouth
Junction

DISTANCE FROM
PITTSBURCH IN MILES

<55

264,

20

275

286

TRUE EBEARING
FROM PITTSBURGH

92.5

g7.5

OBSERVED HEARTNG
FRCM PITTSBURGH

109°D

G1' B

AZTMUTH ERROR
FROM PITTSEURGH

+ 14

- 0.5

DISTANCE FRO
WASHINGTOR IN MILES

152

THUE BEARTNG
FRCM WASHINGTON

48.5°

49

49

OBSERVED BEARTNG
FROM WASHINGTON

Q

38D

35°D

AZTMUTH ERRCR
FROM WASHINGTON

- 11

DISTANCE FROM NEW
YORE IN MILES

82

69

62

53

TRUE BEARING
FROM NEW YORE

235

235

235.5°

235

237.5

245

OBSERVED BEARTNG
FROM NEW YORK

o
235 B

235°R

235"B

235" B

o
237 B

2507 A

AZIMUTH ERROR
FRCM NEW YORK

- 0.5

- 2.5

+6

+55

INDICATED PCSITION
WITH RESFECT TO

TRUE POSITION USTNG
"PTT" & "LG" BEARINGS
MILES AMD DIRECTION

55 Mi.5.W.

13 M.N.E.

20 Mi.N.E.

INDICATED PCSITION
WITH RESPECT TO

THOE POSITICN USING
YPT* & "WA® BEARINGS
MILES AND DIRECTION

63 Mi.5.W.

29 Hi.W.N.H.

34 MLK.M,

INDICATED FCSITION
WITH RESPECT TO
TRUE FOSITION USING
"WAT & WLG™ EEARTNGS
MILES AND DIRECTICN

o7 M.5.W.

103 Mi.5.W.

114 Hi.S.W.

123 ¥W.8.W.

105 Mi.5.W.

48 MiW.8.N.

INDICATED POSITION
WITH RESPFECT TO

TRUE POSITION USING
CENTER OF TRIANGLE
MILES AMD DIRECTION

65 Mi.3.W.

25 Mi.S.W.

28 Mi.W.

* Pittaburgh Equipment not Operating on Frequencias 4937.5 and 5572.5 ke.
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TAELE I

TRIANQULATION TESTS OF NC-11 BY WASHINGTON, NEW YOHR, ARD FITTSBURGH DIRECTION FINDERS

DECEMEEE 3, 1942

POSITION
RUMBER

78

™

80

a1

TIHE

5146 P.HM.

5:49 P.M,

5:51 P.M.

5154:30 P.M.

FREQUERCY
KC

55725

5612.5

5612.5

6210

LOCATION
OF PLANE

Matuchen

Canter of
Bahray

DISTANCE FROM .
PITTSBURCH IN MILES

55

300

TRUE BEARING
FROH PITTSBURGH

[

85

B4.5°

85

OBSERVED EEARTRG
FROM PITTSBUROH

AZTMOITH ERROR
FROM PITTSEURH

DISTANCE FROM
HASHTNOTON IN HILES

pii)

192

TROE BEARTNG
FROH WASHINGTON

47

ORSERVED EEARTNG
FROM WASHIRGTON

o

46D

45°D

AZIMUTH ERROR
FBOM WASHTNGTON

- 3"

DISTANCE FROM NEW
YORK IN MILES

37

16

TRDE BEARTNG
FROM NEW YORE

250°

OBSERVED BEARTNG
FRM! NEW TORE

258°4

270°4

2607 4

AZTMUTH ERROR
FROM REW TORE

+8

+1*

- g°

INDICATED POSTTION
WITH RESPECT TO

TRUE POSITION USING
*PTH & ¥LGY HEARTNGS
MILES AND DIRECTION

IRDICATED POSITION
WIT™H RESPECT TO

TROF. POSITION USING
"PT™ & "WA® BEARTNGS
MILES AND DIRBCTION

| TNDICATED POSITIOR
WITH EESPECT TQ
THUE PGSITION USING
"WA" & YLO" BEARTNGS
MILES AND DIRECTION

g Mi.N.E.

3 MW,

21 Mi.W.

18 Ml.9.W.

INDICATED POSITION
WIT™H RESPECT TO
TRUE POSITION OSING
CENTER OF THIANGLE
MILES AND DIRECTION

* Pittaburgh Equipment not Operating on Frequencies 4937.5 and 5572.5 ke.
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TABLE IT
TRIANMGOLATION TRSTS OF NC-11 EY WASHINGTON AND NEW YORK DINESTION FINDERS
TECREER 4, 1942

B R SE LA RS S B R RB R EBERELS R RERFEEvmvourwn| BE

WASHINGTIOR NEW YORE INDICATED POSITION
WITH EESFBRCT T0 TRUR
DIST, OBSER. CIST. CBSKR. FOSITION TSING
ThE FEEQ. pot TRDE |BEARING I¥ TRUE | BRARING WEAM & MIG" BEARINOS
P.M. 1 LOCATION OF PLANE MTLES| FEARTNG | {COAR.) | ERRCR |MTLES |BEARTNG {COER.)| EARCR | WILBS AND DIRECTION
3145:30 | 5572.5 | George Washington Eridge 2 | 26.5°| 46°B | - 0.5] 17 | 352.5°|350° A[- 2.5° 1.5 E.X,
5572,5 | Bendix Airport =09 45.5 _— 19| 332 _— | —
3:55:00 | 6210 Newark Alrport 157 6.5 —_— 16 | 295.5 | 297 A+ 1.5 —_—
3:58:00( 6210 | Mller Fislid 194 | 49 | — 12 | 256 |=256 &l © —_
4102115 | 4122,5 | Atlantic Highlands 191 52.5 | 46 B | - 6.5 16 0 A+ 3 —
4:04145] 4122.5 | ¥, Tip of L. Branch 190 | 54 B0 | -6 20 | 192.5 |199 A|+ 6.5 _—
4:07:25| 4937.5 | H. Tip Asbury Park 185 56 51D -5 27 [ 1R 195 A+ 3 a2 LR
4109:00 | 4937.5 | Inlet at Belvar 182 | A7 55D | -2 a1l 192 (195 A+ 3 6.5  E.
4111100 | 4937.5 | Inlet st Manesquan 179 58 46 D-| 12 a7 192 19 A+ 2 —_—
—— | 5572.5 | Tolet at Laureltom 177 59 _ 401 191 _ |— —
4:16:3C | 5672.5 | HAighway at Toms River 169 | 60.5 50D [ 210.5( 49| 194 (190 k|- 4 JR—
—— | 5612.5 | Inlet at Lencka Harbor 165 | 62 — | — 55 | 195 il - —_
4121100 5612.5 | Inlst 2 Mi, R. of Waretown 162 £3 46D | v 59 | 195.5 | 194 A|- 1.5 —
4122130 | $612,5 | Inlet erposite Barmegat 158 &4 0D [ -4 o | 195 193 al- 1 19 H.N.E
4:25117 | 6210 | Eighway et Manahawidin 155 65 _— | — 68 | 196.5 [191 4|~ 5.5 -—_
LiFN00| 6210 |1 Mile Fast of Teckericmn 149 | o7 —_— 76| 197.5 |191 B|- 6.5 R
4:30100| 6210 | Scuth Bdge of Great Bay U4 | 69 _— | — 4| 198 (187 B[-11 J—
4:33:00| 4122.5 | Oceanville Uo| 7 _— 27| 199.5 | 203 B+ 3.5 —
4134130 4122.5 | Absecon 137§ 0.5 —— 90| 200.5 (202 B+ 1.5 —_—
4135130 | 4122.5 | Flegsantvills 135 s _— 9 201 ace At 1 _
4138:30 | 4937.5 | Highmy to Longport b R & D | -9 98 | 202 |205 Ef+ 1 14 N.K.E.
4140130 | 4937.5 | Highway Marked on Map 126 ] 7% 550 | 24 | 104 | =02.5 204 B+ 1.5 73.5 N.K.E.
—— | 4937.5 | Railroad Marked on Map 124 | 75 —_— | — | 106 | 203 204 B+ 1 o
4145:00| 5572.5 | Righmay to Jea Island Oity 105 T 6, D | 13 111 | 203.5 | 203 B[- 0.5 42 K.M.E,
4147100 | 5572.5 | Highway on Map 118 8 D[ -8 15| 2o 195 D|- 9 37 N.E.
4148:00| 5572.5 | B, B.Highmiy to Stone Harbor | 115 | 79,5 | 7D | - 9,5 119 | 204.5 | 150-215 |- 55 M.E.
4150100 | 5612,5 | Highway to Wildmood 113 81 7% D| -6 122 | 204.5 | 200  Dj= 4.5 22 K.E.
4:53130| §612.5 | Cape May 08| =4 D | < [ [-—  |— ———m
4:57:30| 6210 | Light Ship N.of Cape Kenlopsn| 101§ &9 00D A9 | | 206 |205 D|- 1 47 N.K.E.
5:00:00| 6210 | Lewsa 981 91,5 | 75D | -16.5| 46| 206.5(2c DL 3.5 n N.
5101:30 | 4122.5 | Bighway at Rehoboth 7| 93 a0 D | -13 U9 | 06 | — . |— -_
5102145 4122.5 | Inlet at Rehoboth 98 | 96 86D | 10 | 54| 5.5 — |—— —
5104115 [ £122.5 | S. Shore Qak Orghard Inlet 98| 98 48D | -10 | 158) 205 | — |—— —_—
£:06:00 | 4122.5 | Clarkaville Dighrmay 37 | 109.5 B6 D | -14.5( 161 | 205 —_ —_— —_—
5:08:00 | 4997.5 | Hghway Marked on Mep 99 | 1 91D | -13 167 | 204 45 D|-159 —_
5110150 | 4937.5 | Highway Junction - Showell 9% | 106.5 94 D | -12.5[ 17T} 205 160 |- 45 17 E.
— | 4937.5 | \haleysrills 92 | 1c8 —_— | —— 17| 206 —_— e _
5:14:20| 5572.5 | Willerda Q0 [ 109 103D -6 176 | 207 _ o R
5015150 | 5572.5 | Pltteville 27 | 110 03B -6 |[178] 207.5|180 D/- 2.5 B4 E.
5:17:10 | 5572.5 | Parsonsburg 84| 111.5 | 106 D | - 5,5 180 | 208 |-—= S —_—
5120:45 | 5612,5 | Salisbury River 78| 114 109D -5 185 | 210 |1% D|- 2 65 E.
5:123125| 5612.5 | Febron TL| 112.5 | 104 D -~ 8,5 183 | 212.5| 180 D|- 32.5 100 E.
5127:30| 6210 Nanticoks River 64| 115 103D -12 187 | 214.5 | — - —_
— | —— | Eighwey Marked on Map Bl | 16.5 | — | — | 188 215 | — —_— —
— | —— | Rivars Junotion 571 118 —_— | — | 15| b5 | — — —
5:30140 | 4122.5 | Highmay Marksd on Map 53| 120.5 117D | -3.,5 193| 018 |— _ _
5195: 30| 412%.5 | Highmay Marked on Map 49 | 122 L8P | -4 | 195) 219 |[— _— _
%:38:30C | 4937.5 | Highmay - Taylors Ieland 43| 126 127D | +1 | 198]| 20 45 D176 —_—
5341100 | 4937.5 1 Jemsa Ialand Tip 40| 128.5 | 132 B | +3.5] 200 22l.5| 40 D -178.5 —_
5145130 | 5572.5 | W, Edge Chesapeaks Bay 31| 136 oo | +4 | acs| 224 [180 D|- 44 J—
5:47115 | 5572.5 | 1 Mile Y. Prinos Frederick 2% | 138 uoL | +2 k) 225 [— — —_
— - | — |E. Edge Patuxent Rivan 24 | 147.5 —_— | —_— 2068 [ b |[—— —_— —_
5551:20 | 5612.5 | Highney Interssotion 2| 156.5 | 136 A4 | - 0.5 22| @7 |— —_— —
5152150 | %612.% | R. B. Cross-{Over on Hap 20| 164 162 A | -2 245 28 180 D|- 48 -_
R Bryantown 19| 10 —— | — | 215 | 228.5|—— b— —_—
1156100 | 6210 Railregd & Aighwey Croasing 17| 189.5 | 186 & | - 1.5 218| 229.5|— — e
5:58:40| 6710 | Riglmay ¥, of Ponfret 17 { 200.5 | 204 4 | + 3.5) 20| 230.5| 214 B[- 16.5 —_
6100:00| 6710 | Poacmkey 18 | 212 A6 A | +4 | 22| 231 |— I -
6101:30] 4122.5 | Weat Shore of Potomao River 18 | z26 226 A [o} w3 w2 | — —_— _
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TARIE ITT
THTARGULATION TESTS OF NC-11 BY WASHTROTON AND NEW YORK DIRECTION FINIERS
DECEMEER 5, 192

WASHTRGTON FEW TCRK IEDTCATED POSITION
LOGATION OF FLAME T e o ¥
DISTANCE OBEERVED DISTANCE EIERVES YfA% & %[G" BEARTHOS
POg.| T FREQ. v TRUE | BRARTNG m TRUB WTIZS AND TIRECYION
. | PN XC |LATITUDE | LONOITUDE| MILRS |BRARING|(CORREC,)|EREOR| MWITES |BEARTNG|(COREEC.)| ERROR
1 J1C1%5:0016210 |38%1'30M 705" 30" 9.5 | 228% | 237°4 (+9° | 218 232° | a10° - n® —_
2 58)00(6210 |38 38 30 (77 0% 0O 16 220 6 A [t 7] 21.5 [ 205 B | . 26,5 _—
3 111.00:35 |4122.5(38 35 40 |77 07 30 20.5 { Ab AT A (+12 5 o — — ——
& Q3145 14122.5)28 31 30 |77 1) 30 28 220 220 & ] 232 231 — — —_
5 0514014122.5(38 29 40 177 18 10 3 224 223 A [-1 37 A5 | — —_ —_—
6 D835 |4937.5(38 27 20 |77 24 10 38 g4 22 A -4 242.5 | 22 ] =172 _
7 — | — (38 23 00 |77 32 30 &7 228.5 —_ — 251.5 | &2 2o ¢ |- _
8 — | — (382110 (7736C0 51 229 —— — 255 2.5 | A0 0 |- 22.5 _
9 === | = |38 19 40 |77 41 30 54 230 - - 259 22.5 |0 C - 32.5 —
10 19135 [5612,519B 16 20 77 47 40 62,5 | 2 234 ¢ [+3 29 232.5 | 20 0 | -12.5 —
n 21316 [5612.5|38 13 40 |77 52 00 68 231.5 | 235 B |+3.5| 272 232.5 | z22 © | - 10.5 —_—
12 23145 |5612,5(38 11 30 (77 58 0O 74 23 236 ¢ [+3 m Fek] 2t c (-5 —
13 29;1%5 6210 (38 06 30 |78 08 00 8, 3.5 | 232 D |+ 4.5) =288.5 | 233.5 | 35 0 + 1.5 34 a.u.
173 ;30 [4122.5(38 05 30 |76 10 30 86,5 | 234 228 D |- 6 91 3.5 | — —_— B —
15 32125 [4122.5(38 04 00 (78 13 40 90 234, 26 0 |=8 95 21.5 | — —_ —_—
16 34130 [4122,5(38 01 00 |78 19 Q0 9% 234 2 € |10 300 3.5 | — —_— B —
17 I1150 [4937.5(38 0L 00 |78 25 00 | 100 236 228 € |-8 304 234 - — _
18 — | — |37 5830 |78 2700 | 104 2358 —_ — | 308 w5 | -163.5 _—
19 — | — [37 5530 (78 33 00 | 110.5 } 235 —_ — | 31s 224 22 -2 R
20 — | — [ %30 (73800 | 1.5 | 236 —_— — | 8.5 | 2.5 | 20 - 4.5 —_—
il — | — |37 5200 [7B 4200 | 119 236 —_— — | 3B B4.5 [ — — _—
n 52110 [5612.5(37 50 20 (78 48 10 | 125 236.5 | 230 D |- 6.5 3% 235 235 B 0 —_—
23 57:20 (6210 |37 42 30 |78 49 30 131 234 23% D (-8 336 B4 235 C + 1 33 3.W,
2% 50p40 (6210 (37 36 00 |78 58 00 | 142 233 237 D [+4% kT4 33.5 | B0 € ~ 3.5 _
25 |12102e55 [4122.5|37 31 oC (79 07 00 | 152.5 | 233 2 D |-9 3515 | 335 | — B
26 — | — (372610 |79 09 OO 157 232 —_— — | 362 233 —_ —_ —_—
27 —_— — (37 22 20 |79 13 40 164 232 _ _ 353 233 — —_ —_—
28 — | — [37 2130 |79 16 30 | 166.5 | 232 —_ — | 37 233 —_ —_ —
29 07:50 [4937.5(37 21 10 (79 22 30 | 1M1 33 D |-5 F76 23,8 | — — _—
30 115 |4937.5|37 20 oG (79 31 30 | 178 234.5 b 226 D |- B.5| 383 23, 20 D |- 24 —_
31 12145 [5572.5|37 20 40 (79 37 00 | 182 36 o |-8 386 235 — — e
32 15255 [5572.5|37 22 3¢ {79 44 00 | 185 237.5 | 230 D |~ 7.5 389.5 | 23b 20D (- 6 e
33 17:25 |5572.5|37 22 00 |79 4B 00 | 189.5 [ 238 236 D -2 3% 236.5 1230 D | - 6.5 e
k1A 19445 |5612.5|37 20 10 {79 52 30 | 193.5 | 238 236 B {~2 398 8365 BT B |+ 0.5 —_—
35 21155 (£612,5|37 19 00 |79 58 00 | 199 239 22 D |+32 404 [6,5 | 237 B | + 0.5 & H.E.
36 26:40 6210 (37 21 00 |79 57 00 96,5 | 239 248 D |+9 401 237 28 B [+ 1 105 F.B.
37 35:00(4122.5|37 49 00 {79 50 00 175 %7 26 o |11 n 40 — — _
38 3835 [4937.5(37 56 30 |79 49 30 172 2£9.5 {232 D |-17.5] 372 241 28 B - 3 e
39 4Dr3%14937,5 (98 00 30 |79 49 30 | 169.5 | 251 26 D |-15 369 43,5 | — — —
40 45250 [£572.5|38 10 40 (79 49 30 165.5 | 255 25 D [-10 362 243.5 | 40 B - 3.5 48 3.W.
41 4750 (5572.5(38 17 30 |79 49 00 | 163 257.5 | 245 D (-12.5| 357.5 | A48 | — —_ e
42 52125 [5612.5]|38 25 00 |79 50 0O 161,5 | 2605 | 246 D |-14.5| 354 246 — —_— e
&3 55130 (6210 (38 32 40 (79 48 00 158 203.5 | 247 D [-16.5( 349 247 247 B 0 N
& 1100:45 [4122.5138 42 30 |79 49 30 159 2005 | 242 D [-25.5| 344.5 | 249 — — —_—
45 —— | — {38 50 30 |79 52 30 | 180 27 —_ — | 343 50 — — —_
46 — | — 3@ 52 30 (%9 51 30 | 159.5 | ¥4 —— — | 339 51 — - —
47 13:50 [5572.5(3G 05 OO0 (79 53 00 | 161.5 | 277 26¢ D |-9 337 2532 - — —
48 — | — |39 1030 (79 54 00 | 163 779.% —_ — | 336 254 — — _—
— | — (291710 |70 54 00 | 164.5 | 282 e — | 333 255 — — -_
18:50(5612.5(39 20 00 |79 54 00 | 165 263 %8 D [-18 332 256 25 D | -1 160 8.H,
21:00 [5612.5 (3% 23 10 (79 54 00 166 285 3 D |-12 331 26,5 | X5 D - 1.5 72 S.H.
— | —— |39 27 30 |79 54 00 | 167 286 —_— — | 330 27 x5 B |- 2 —_
ZN1s (600 (39 35 30 (79 54 00 | 170 289 20 D (-9 327 259 20 D |[+11 —_—
20:00 16210 {39 38 30 |79 53 00 170 290.5 | 283 D |- 7.5 35 9.5 _ —_— i
— | — |39 4040 |79 5300 | 171 291.5 | —— — | 323.5 - — _—
— | — 394700 (795410 | 175 23.5 —_— — | 34 261 — — _
35:3014192.5 (39 50 30 {79 54 00 | 176 205 28 D (-7 33 52 — - _
37115 |4937.5(39 52 00 {79 55 DO | 178 295.5 | 23 D (- 2.%5| 323.5 [ 262.5 | — — e
38:2014937.5(39 54 20 |79 54 30 | 178 296 %3 D (-2 ax 23 — — —_—
40130 {4937,5 (40 01 30 |79 54 30 | 182 28,5 | 293 D |- 5.5| 320.5 — — _—
— | — |40 04 40 (TP 55 D0 | 1B4 299 —_ — | 32 x5 — — —_
43140 15572,5 |40 08 30 |79 56 00 1497 300.5 |301 D 0.5 3Ja - —_— -
&6100[5572.5 (40 11 30 |7 56 30 | 189 301.5 (30 ¢ |-0.5 32 66,8 | — —_ —_
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TARLE IV

THIANILATICN TESTS OF NO-11 BY WASHINGTON, NEW YORE, AND PITTSBURGE DIRECTIOR FINIERS

TECEMERR 12, 1942

POSITION NUMEER

1

2

3

F

5

6

7

TIME

11:01145 A.M.

11:03:30 A.M.

11:06:00 A,

11108200 A.N.

17,1000 4.M,

11:27:30 AWM.

11113330 .M.

FREQUENCY ED

2.5

4122.5

4122.5

4937.5

#937.5

4937.5

5572.5

LOCATIOR
OF PLANE

Stete Lick

DISTANCE FROM
PITISBUBGH TN MILE3

34

TRUE EXARTMG
FROM PITTSBURGH

xﬂ

OPSERVED BEARTNG
FRON PITTSBURGH

AZIMUTH PRROR
FROM PITTSBURH

+10

DISTARCE FROM
WASHTWNGTON T MILES

201

201.5

TRUE EEARTNG
FROM WASHTNOTON

o
310

J16.5*

317.5°

UBSERVED BEARTNGO
FROM WASHINGTOR

178

138°0

AZTISITH ERROR
PR WASHTHOTON

+0,5°

+20.5°

DISTANCE FEOM NEW
YOSK IN MILES

n2

J10.5

2.5

THVE ERARTRG
RO NEW YORK

72

m.

T4

276.5°

OBSERVED BEAHING
FHRR{ NEW TORK

o

o

o

D

228

AZTMI'TH FRRCR
FBROY HEW TORK

+7

+5.5°

IHDICATED POSITION

4 ML.E.

5 M.8.B.

30 Mi.8.

9 M1.8.

10l mi.s.

9 M1.8.W.

12 m.B.W.

34 M. B.E.

40 M.3.B.

71 H.B8.W.

6 m.58.

62 M.6,W.
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TARE IV

TRIARQULATION TESTS OF BO-11 BY WASHTNGTCN, WEW YORK, AND PITTSEURGH DIRECTION FINDERS

DRCEMBER 12, 1942

POSITION NUMEER

a

9

10

1n

12

13

U

TIME

12115245 A.M.

11127:30 AN

11:20:00 A.M.

11:22:00 A.M.

11124:00 A M.

11126100 AWM.

11:29:30 AN,

FREEQIENCY ID

5572.5

5572.5

5612.5

5612.5

5612.5

6230

6210

LOCATION
OF PLANE

Rimersburg

Sliga

Licicineville

DISTARQE FRM
FITTSBURGH IN MILE3

55.5

6o

TRUE BEARTNO
¥E(M PTTTSPURGH

3

OBJERYED ERARING
FROM PITTSBURCH

aer

AZTHUTH ERROR
FRCM PITTSEURGH

DISTANCE FE(M
WASHINGTOR IN MILES

213

TRUE EEAEING
FEOM WASHINGTON

715.5°

320.5°

322°

OBSERYED EEARTNG
FROM WASHINGTON

39D

334D

338°D

AZTMUTH ERRGR
FROM WASHINGTON

+49.5

+17.5

+16°

DISTANCE FROM NEW
YORE IW MILES

295.5

292.5

291.5

THUE BEARING
FROM HEW YOEK

27s.5°

2¢0.5°

2#t1.5"

OBSERVED EFARTRG
FROM NEW TORK

241°B

285" B

XM B

0B

AZTMUTH ERBOR
FROM NEW TORK

+3

+6.5

-~ 1.5°

125"

IRDICATED POSITION
WITH RESPECT 10
TRUE POSITION USING
"PT¥ & *LGY BEARTNGS
MILES AND DIHECTION

16 M.9.5.7.

34 Mi1.8.8.W.

5 Mi.8.

7.5 Mi.S.

1; Mi8.8.W.

5 MLW.8.W,

INDICATED POSITION
WITH RESFECT TC

TRUE POJITION TSING
"PT" & "WA®™ ETARTNGS
MILES AND IIFEGTION

41 Mi.8.8.W.

B8 M. 8.3.¥.

g1 M.8.

17 Mi.8.8.Y.

2.5M.5.8.W,

48 M. 8.3.7.

INDICATED POSITION
WITH BESFECT TO

TRUE POSITICN USTHG
TWAY & "LOT BEARTNGS
MILES ARD DIRECTI(NR

35 M.5.W,

64 MHi.5.W.

69 MW,

28 M.9.E.

42 MW,

INDICATED PO3ITION
WITH RESFECT TO
TRUE POSITIOR GOING
CENTEE OF THIANGLE
HILES ARD DIRECTION

2 M.5.8.¥W,

59 M.3.5.W.

40 M1.3.W.

12 MW,

19 Mi.S.H.
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TAELE TV
TRIANGUEATION TRSTS OF ¥C-11 NY WASHINGION, NEW TORK, AND PITTSPURGH DIRECTION FINTFRS
IECRMEER 12, 1942 ’

FCBITICH NUMEER

15

16

17

18

19

2

a

TRk

11:31:30 AM.

11:35:30 A.M,

11:39:00 A M,

11:41:00 &AM,

11143200 .M.

11146100 A M.

11:50:00 A.H,

FHEQUENCY KC

4122.5

4122.5

4937.5

4937.5

557R.5

5572.5

5612.5

LOCATIOR
CF PLARR

Tdiloute

DISTANCE FROM
FITTSEURGH IN MII&S

100

112.5

149

155

157

TEUE REARTHG
FRON PITTSBUROH

z3.5°

OBIERYED BEARING
FEX¥ PITYSEURCH

ne

32°p

AZINITH ERROR
FROM PYTTSEURMH

+3.5

+10°

DISTARCE FROM
WASHTMGTON IN MILES

263

4

9.5

TRUK EEARTNG
FHON WASHTNGTON

330

235

338

339,5°

(QBSERVED BRARTNG
FBOM WASHTNGTOM

322°D

328°c

o

340°D

AZTMYTH ERBOR
FEOM WASHINGTON

DISTANCE FROM HEW
YOBX TN MILES

7.5

THUE BRARING
FHOM NEW YORE

]

26.5

297.5°

OBSERVED EEARING
FROM NEW YOBX

2°B

228

X4 B

AZIMUTH ERROR
FHOM NEW YOBK

- 5.5

- 3.5

INDICATED POSTTION
WITH RESPECT TO

THUE POSITION USING
"PT= & "[O" HEARINOS
MILES AND UTHECTION

22 m.s.

31 M1.38.E.

INDICATED POSITION
WITH RESPECT TC
THUE POSITION USING
"PTn £ ®WA™ EEARTNGS
MILES AMD DIRECTION

3.5 1.3,

IRDIGATED POSITION
WITH FESPECT TO

TRUE POSITION USIRG
"HA® & WLO® BEAHTNGS
MILES AND DIRECTION

32 11,.8.W,

I m.a.

94 M.N.W.

87 MMM,

50 M .8.E.

INDICATED POSITION
WITH RESPECT 0
THUE POSITION USING
CENTER OF TRTANGLE
MILES ARD DIRECTION

29.5 M.8.

37 M..8.
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TAHLE IY

TRIANGUIATION TEST2 OF FC-11 BY WASHIRGTUN, NEW YOEK, AND PITTSEURGH DIRECTION FIMDERS

DEJFMPER 12,

1942

POSITION NUMEER

22

23

24

25

%

2

28

TINE

1157100 4. M,

1204100 P.M.

12¢09:00 P.M,|

12p10:00 P.M.

12:14:30 P.M.

12:17:00 P.M.

12:19:00 P.X.

FREQUER(Y EC

6210

£4122.5

4977.5

£9371.5

5572.5

5572.5

5612.5

LOCATION
OF PLANE

Ipringrille

Trving

Silver Cresk

Dunlcirk

Brocton

DISTANCE FROM
PITRIBURCH IN MILES

167

163

161

157

148

TEUE EEARTR(
¥R PITTIBURGH

22.5

15°

140

120

OBSERYVED EEARING
FROM PITTSBURGH

32°D

30°D

AZTHUTH ERROR
FRR{ FITTSEURGH

+10.5

+18

DISTANCE FROM
WASHTHGTON IN MILES

xr

289.5

289.5

TRU® BEARTRG
FROM WASHINGTON

340.5

337

335

1if

CBSERVED EEARTNG
FRO¥ WASHINGTON

13358

AZTMUTH ERROR
FROM WASHTRGTON

DISTANCE FROM REW
YORE TR MILES

282

293.5

305.5

314.5

TRUE BEAHTNG
FBOM NEW TORK

99,5

28,5

297.5°

295"

OBSERVED BEARING
FROM REW TORK

304’8

3N3a

o
304 B

AZIMUTH ERBOR
FROM NEW YORX

+4.5°

+4.5

+¢

INDICATED POSITION
WITH RESPECT TO

TRUE POSITION USING
"FI* & MLO" BEARINGS
MILES AND DIBECTION

38 i™.B.

28 Mi.8.HW.

62 M1,E.N.E,

INDICATED POSTTION
WITH RESPECT TO

TRUE POSITION USIKQ
"PT" & "WA" EEARINGS
MILES AND DIRECTICN

62 m.5.9.B.

74 1H1.8.8.E,

INDICATED POSITION
WITH RESFECT TO

TRUE POSITION USING
THAY & XLO* BEARTNGS
MTLES AND DIFECTION

80 Mi.s,E.

130 ML.N.W.

#3 Mi.5.9.E.

INDICATED POSITION
WITH RESPECT TO
THUE POSITION USING
CENTER OF TRIANGLE
MILES AND DIRECTICN

12 M. E.

10 M. W,
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TAHLE IV

TRTANGILATION TESTS OF NO-11 BY VASETNGTON, NEW YORT, AKD PITTSBURGH DIFECTION FINDERS
DECRIEER 12, 1942

POSTTION NUMEER

-3

30

3

a2

k)

34

s

12923100 P, 1.

12:25:30 P.M.

12e26145 P.M.

12128130 P. M.

12131:00 P.M.

12133330 P.N.

12:35:00 PN,

FEEQUENCY KO

5612.5

6210

6210

640

Ala2.5

2.5

4132.5

LOCATTON
OF FLANE

Westileld

Bipley

North East

DISTANCE FROM
PITTSBFURGH IN MILES

142.5

139.5

133

THUE BRAKING
¥ROM PITTOBORCH

7.5°

asd”

OBSRAYVED BRAKING
Fixei PITTSBURGH

50

gc

AZTMUTH ERBCR
FEOM PITTSBURGH

+8°

+10

DISTANCE FROET
HASHINGTON TR MILES

285.5

TRT® BEAETHG
FEOM WASEINGTON

329.5°

328.5°

3

% 4

CBSERVED EEARTNG
FEOM WASHINGTON

3zle

330°D

325 B

32L'n

AZDWITH ERROR
FROM WASAIRGTON

- 2.5°

+1.5

L]

DISTANCE FROM HEW
TORX IN MILES

3z

325

228

TRUE EEARIRG
FROM NEW TORK

293.5°

27"

22.5°

1°

OBEERVED HEARTNG
FROM KEW YORK

20°B

2940

206°B

298 B

AZTMUTH ERBOR
FROM NEW TORK

- 3,5

+1

+3.5

+7°

TMDICATED POSITION
WITH EESPECT TO

TRUE POSITION USING
YPT® & "LO® BRARTHGS
NILES AND DIRECTION

3 m.5.9.W.

44 M8, W,

DDICATED POIITICN
WITH EESFECT T0

THOE POSITICON USING
"PT* & "WA™ BEARING3
MTIES AND DIHECTION

43 m1.3.8,%.

43 M.8.

54 M,8.8.E.

INDICATED FOSITION
WITH RESPECT TO
THUE POIITION USING
"W~ & "LO% BEARTNGS
MIIES AND DIRECTION

25 M1.E.8.EK,

24 M.5.

J1 Mi.8.E.

77 M. WKW

187 M.E.N.

134 Mi.B.E.

INDICATED POSTTION
WITH EESPECT 10

TRUE POCSITION USINQ
CENTER (F TRIANGLE
MILES AND DTHECTICN

60 Mi.8,E,

18 11.9.8.B.
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TARLE I¥

TRUARGULATICN TRITS OF NC-11 EY WASHIRGYON, FEW YORK, AND PITTSHURGE DIRECYION FINDERS
DECEMBER 12, 1942

POSITION RUMBER

36

37

ae

¥

&0

@

42

e

12¢37540 P.H.

12:45:00 PN,

12147:30 P.H.

12:50:30 P.H,

1252:30 P.M.

12:55:00 P.M.

1215730 P.Y

FREQUENCY KC

4937.5

5572.5

5572.5

5612,5

5612.5

6210

6210

LOCATION
OF PLANE

H. (rerd

Copnsant

DISTANCE FRCH
PITTSEURGH TR MILES

1.5

10,5

9.5

THIE EEARING
FRCM PITTSEORGH

350°

342.5

338

OBEERYED BEARTHG
FBOM PITTIBURGE

135"

120
UL
lmﬂ

33D

338D

AZIMTH ERECR
FEOM PITTSBURGH

+147

+136°

+0,5"

'IISTANCE FROM
WASHTNGTON IN MILES

287.5

1.5

92

295

296.5

298.5

THUE BEARING
FROM WASHINGTOR

325.5°

322.5°

321.8°

326’

9.8

319*

217.5°

OBIERVED BEARING
FROM WASHTNGTUN

328'n

31°8

Y
317 0

37°c

34

315"

3170

AZTMUITH ERROR
FROI MASHINGTON

- 3.8

- 8.5°

- 4.5

- 5.5

-4

- 0.5°

DISTANCE FROM NEW
YORE IR MILEJ

339.5

352

355

361

364

ns

TRUE ERARING
FROM NEW YORK

290.58°

288.5

287.5

267.5°

286.5"

OBSERVED HEARTNG
FROM NEW YORK

34 B

287°B

884

290"8

AZIMTH EREOR
FROM NEW YORE

+13.5

- 1.5

+0.5°

- 3.8

367

287°
28
T

+3.5P

INDICATED POSTTTON
WITH HESFECT TO

TEUE POSITION USING
"PT & "LG" BRARINOS
MILES AND DIREGTION

23 Mi.B.5.3.

11 M. 5.3.E.

J1 ELN.W.

INDICATED POSTTION
WITH EESPECT TO

TRUE FOSITION USIRG
*PT® & *WA™ ERARTNGS
NILES AND DIRECTION

53 M. 3.5.8.

40 #H1,8,3.E.

7 ML, 8.6.E.

INDICATED FOSITION
WITH RESPECT TO

TRUE POSITION UBING
*WA" & "LG" BEARTNGA
MILES ARD DIRECTION

193 M.HLW.

43.5 ML.B.E.

31 mL.E.

36 M .E.8.E.

26 HL.N.E.

s, M1.E.8.E,

56 MKW,

INDICATED POSITION
WITH RESFECT TO
TRUE POSITION USING
CENTHER OF TRIANGLE

MILES AND DIREGTION

30 m.a8.8.1.

6 m.E,

29 MLNLN,
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TARLE IV
TRIAWQULATION TESTS OF ¥0-11 BY WASEIWOYON, MEW YOSX, AND PITTSBUNE DIFECTION FIMIERS
DECEMEER 12, 1942

POSTTIOM NUMHER

4

&

45

&b

&7

48

£9

me

12:59:30 P.M.

1:02:00 P.H,

1104130 P.H.

1:07100 P.M.

1,09:30 P.M.

1311130 P.E.

1:13:00 P.M,

FREQUERCY EC

6710

2.5

4122.5

49737.5

4937.5

4971.5

5512.5

LOCATION
OF PLANE

Ganeva

Madiscm

Painesvrilis

DISTANCE FROM
PITTSBURGE TN MILES

17

nz

117.5

1s.5

120

120

120.5

THUE EBARING
FRCM PITTSEURGH

325°

333°

330.5°

326

24

322.8°

ORSEHVED ERARING
FROY PITTIBCRCH

30D

335°C

AZTNOTH EHROR
FROM PITTSBURGH

+ g

DISTARCE FROM
WASHTHGTON IN MILES

99.5

308.5

309.5

THUE BEARIRG
FROM WMASHTNGTON

316.5°

312,5°

OBSERVED BEAETNG
FROM WASHIRGTON

]

310¢

AITMOTE ERROR
FROM WASHTHGTON

~ 3.5

- 2.8°

DISTANOE FROM NEW
YOBK IN MILES

s

n

3958

TFUE EEARTNG
FROM NEW TORK

285,5°

285.5°

OBSERVED EEARTNG
FROM NEW YOBRK

200°8

285D

AZTMDTH EREDB
FROM NEW YORK

+4.5°

- 0,5

THITCATED POSITION
WITH RBIPECT TO
TRUE POSITION USING
"PT® & *LG* BEARING
MIIES AND DIRECTION

26 M1.8.N.

7 Mi.g.B,

INDTOATED POSITION
WITH BRESPECT TO

TRUE POSITION UBING
*PI¥ & "WAT EEARTHGS
MIIE3 ARD DIRBCTION

€5 mi.5.E.

32 Mi.B.0.E,

60 M.B.8,EK.

DIDICATED POSITION
WITH RESFECT TO

THOUE POSITION USING
"HA® & TLO" BEARINGS
MILES ARD DIRECTION

102 Mi.K.3.K

13 M.E.

2 m.s8.

36 mi.8.8.E.

12 Mi.A.E.

28,5 m.g8.8.¥W.

TNDICATED POSITION
WITH RESPECT TO
TEVE POITION U3ING
CENTER OF TRIANGE
NTLES AND DIRECTION

8 m.s.E.

10 M, 8.8.B.
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TAELE IV

TRIANGULATION TESTS OF NG-11 BY WASHINGTON, KEW YORK, AND PITTSEURGH DIRECTION FINDERS

IECEMBER 12, 1942

POSITION NUMEER

50

1

52

53

54

55

56

TIME

1:14:30 P.M.

1:17:30 P.H.

1:19:00 P.HM.

1:23:00 P.H,

1:25:30 P,H.

1133:00 P.N.

1:34:30 P.M.

FHEQUENCY KC

3572.5

5572.5

5612.5

£612,5

6210

4122.5

4122.5

LOCATICR
OF PLANE

N.E,Claveland

W.End
of Clevaland

Lorruine
AMrport

DISTANCE FROM
PITTSEURGH IN MILES

121.5

1.5

TRUE ERARTNG
FROM PITTSBURGH

319

314.5°

OBSERVED EEARING
FROM FITTSBURGH

315°¢

AZTMUTH ERROR
FROM PITTSEURGH

+11

DISTANCE FROM
WASHINQTON IN MILES

m

312

312.5

314

332

34

TRUE BEARING
FRM WASETNGTOR

311.5

30,5

310

310

303

303

OB3ERYED BEARTNG
FROM WABHINGTON

307 B

306 B

o
309 B

[

26 0C

AZIHMITH EHROR
FROM WASHINGTON

- 45

- 45

DISTANCE FRO NEW
TORE IN MILES

404

406.5

410

TRUE EEAHTNG
FROM NEW TORK

282.5°

281.5°

OBSERVED BEARING
FRCM NEW YORK

o

Bl 4

2828

e B

281 B

AZTMUTH ERRODR
FROM NEW YORE

- 0.5

= 25

+0.5°

INDICATED POSITION
WITH EESFECT 7O
THUE POSITION USING
"PT® * LGF BEARTNGS
MILES AND DIRECTION

INDICATED POSITFION
WITH RESPECT TO

TRUE POSITION USING
"PT* & "WA" BRARTNGI
MILES AND DIRBCTION

INDICATED POSITION
WITH RESFECT 1O

THUE POSITION USING
"WA" & "LO* BEARTNGS
MILES AND DIREGTION

37 Mi.K.E.

£3 Ml.W.3.W.

34 M.8.5.

24 M1.8.8.E.

64 ML.W.N.H.

INDICATED POSITION
WITH HESPECT TO
THUE POSITION USING
CENTER (OF TRIANGLE
MILES AND DIRECTION
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TABLE TV

TRIANGULATION TESTS OF HC-11 EY WASHINGTOM, FEW YORE, AND PITTSEURGH DIRECTION FINDERS

DECEMERR 12, 1542

POSTTION NUMBER

51

58

59

60

61

62

63

TIME

1:37:30 P.M.

1:38:30 P M.

1:40:30 P.N,

1:42:00 P.M.

1:43:30 PN,

1:46:00 P.M.

1e47:00 PH,

FHEQUENCY EC

4937.5

4937.5

4937.5

49975

5572.5

5512.5

5572.5

LOCATIOR
OF PLANE

Vermillon

Huron

Sandusky

IISTANCE FROM
PITTSBURGH IN MILRJ

149

157

143

THRUE EFARING
FROM PITISBURGH

302

302°

mﬂ

29"

| OBSERVED HEAHING
FROM PITTSEURGH

286 ©

AZTMUTH ERROR
FROY PITTSBURGH

-1

+172

DISTARCE FROM
WASHTROTON IN MILES

337

339

357

359

TRUE BEARTNG
FROM WASHTNGTON

o

302

302°

301

300

30d

OBSERVED EEARTNG
FROM WASHINGTON

2988

296 B

304°B

303°B

AZTMOTH ERHOR
FROHM WASHTIHGTON

+4

+3

DISTANCE FROM NEW
YORE IN MILES

433

463

465

THUE BESRING
FROM NEW YORE

278"

OBSEHVED DEARING
FROM NEW YORK

AZTMUTH ERROR
FROM NEW YORK

INDICATED POSITION
WLTH RESPECT 70
THUE POSITION USIKG
"PT" & PLO" HRARTNGS
MILES AND DIRECTION

53 Mi.S.W.

INDICATED POSITION
WITH BESPECT TO

TROE POSITION USING
"PTR & "M{A" BEAHTRGS
MILES AND DIRECTION

118 Mi.S.R.

IKDICATED POSITION
WITH RESPECT TO

TRUR PGSITION USING
THAT & "LG" BEARINGS
MELES AND DIRECTICN

100 H1.W.5.W.

134 M. W.9.W.

42 M.5.E.

4B Ml.3.8.

19 Hl,.s.E.

INDICATED POSITION
WLYH RESPECT TO
THIE POSITION USIKG
CENTER OF TRIANGLE
MTLES ARD DIRECTION

47 M.8.E.
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TABLE IV

TRIARGULATION TESTS OF NC-11 BY WASHINOTON, KEW YORK, AND PITTSEVRGH DIRECTION FINDEES
DECRMEFR 12, 1942

POSLITION NUMEER

64

65

66

67

62

L]

70

TIME

1:49:45 P.1.

1t52:00 PM,

1:54:00 P.M.

1:57145 P.M.

2:00:00 P.M,

2101415 P.M.

2102140 PN,

FHEQURNCY ID

5612.5

5612.5

6210

6210

6210

4122.5

4132.5

LOCATION
OF PLANE

Tickory
A yport

Elmors

DISTANCE FROM
PITTSEURGH IN MILES

175

19

192

194

196

THUE BEARINO
FROM PITT3EURGH

=7

295

295"

OBSERVED BEARING
FROM PITTSBURGH

266 D

294 B

AZIMDTH ERROR
FROM PITTSBURGH

ar

DISTANCE FROM
WASHINGTON IN MILES

363

368

TRUE BRARING
FROM WASHTNGTON

(2]

o

9

OBSERVED HEARING
FROM WASHINGTON

305°¢c

AZIMUTH EEROR
FROM WASHTNGTON

+3

DISTANCE FROM NEW
I0RK TH MILES

470

THUE BEARING
FEOM NEW YORK

OBSERVED BEARTNG
FEON NEW TORK

AZTMITH ERROR
FROM ¥EW YORK

INDICATED POSITION
WITH RESPECT T

THUE POSITION USING
"PT" & "LG" BEARTNGS
MILES AND DIRECTION

117 MW,

X4 Mi.W.

INDICATFED POSITION
WITH RESPECT TO
THRUE POSITION USING
TPT® & "WAY BEARTNGS
MILES AND' DIRECTION

160 Mi.8.E.

88 Mi.8.EB.

INDICATED POSITION
WITH RESPECT TOQ

TRUE POSITION USING
FWAT & "LGM BEARTNGS
MILES AND IO RECTION

5 M.W.5.4.

45 M1.NW.

INDICATED POSITION
WITH BESPECT 10
THUE POSITION USING
CENTER OF TRIANGLE
MILES AND DIREGTION

22 ML.N.E.

50 Mi.W.8.W.
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TABLE IV

TRIANGULATICON TESTS OF BC-11 BY WASHINGTOH, NEW TORK, AND PITTSHURGH DIREUTICH FINDERS
DECEMERR 12, 1942

POBITION FUMEER

T

T2

(5|

4

75

76

77

jus.

2:03140 P.M,

2112:00 P.X,

231400 P M.

2:117:00 P.M.

2:20130 P.M.

2123:30 P.M.

21260145 P.M.

¥EEQUENCY EC

£122.5

4937.5

5572.5

5572.5

5612.5

5612.5

6210

LOCATION
OF PLANE

DISTANCE FROM
PITYSEURGE IN MILES

231

THUE EEARTNG
FROM PITTEEURGH

288°

285

OBSEHVED EEARING
FROM PITTSEURGH

291°B

7o

286 D

AZTMOTH ERROR
FROM PITTSEURMH

+2

DISTANCE FRCM
WASHINGTON IN MILES

a8

THUE BEARTRG
FROM WASHINGTCN

ﬁo

2930

OBSERVED BRARTNG
FROM WASHTNGION

295 B

204c

294 C

AZTMUTH ERROR
FROH WASHINGTON

+1

+1

+71

DISTANCE FROT HEW
YORK IN MILES

516

520

536

TRUE EEARTNG
FROM KEW YORK

P4l

OBSERVED BEARING
FROM NEW YORE

AZTMUTH ERRDR
FROM NEW TORK

INDICATED POSITION
WITH EESFECT TO

TRUE POSITION U03ING
"PT® & "LG" BEARINGS
MILES AND DIRECTION

26 M. KT,

IRDICATED POSITION
WLTH RESFECT TO

TRUE POSITIOMN USING
"PT" & "WA* EEARTNGI
MILES AND DIEECTICN

71 Mi.N.W.

350 MKW

INDICATED POSITION
WITH RESPECT TO
THUE POSITION USING
"NA" & YLOG" BRARTNGH
MILES AND DIRECTION

106 M.8.E,

93 Mi.E.

120 Mi. W.N.N,

140 ML W.H.W.

IFDICATED POSITION
WITH RESPECT O
TROE POSITION USING
CENTER OF TRIANOLE

MILES AND DIRFCTION
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TAELE IV

TRIANGULATION TESTS OF NC-I1 BY WASHINOTON, NEW YORK, AND PITTSEURGE DIRECTION FINDERS

DECEMBER 12, 1942

POSITION NGUMBER

79

BO

81

82

83

B4

TIME

2:28:30 P.MN.

2131:00 P.M.

2:33130 PM.

2:36:00 P.K,

2140:00 P.H,

2:41:30 P.M,

2146:00 PN,

FREQUENCY XC

6210

4123.5

4122.5

41=2.5

4937.5

4937.5

55725

LOCATION
OF PLANE

Van Wert

DISTANCE FROM
PITTSHORGH IN MILES

247

252

255

TEDE HEARING
FRON PITTSBURGH

<281

2%0

OBSERVED HEARTNG
FROM PITTSBURGH

AZIMITH ERROR
FROM PITTSBURGH

DISTANCE FROM
WASHTNGTON IN MILES

TRUE BEARING
FROM WASHTNGTON

289"

OESERVED BEARTNG
FROM WASHINGTON

218

-

<BL B

AZTMUTH ERBOR
FROM WASHINGTON

DISTANGE FROM NEW
TORK IN MILES

550

554

TRUE BEARTRG
FROM NEW YCRE

275

a75°

274

OUBSERVED BEARTNG
FEOM NEW YORK

AZTMOTH EBROR
FROM NEW TORE

INDICATED FPOSITION
WETH RESPECT TO

TRUE POSITION USING
"PTY & YLG® BEARTNOS
MILES AND DIRECTION

24 Mi.g. M.

INDICATED POSITION
WITH RBSPECT TO
TECE POSITICN USIHG
PT" & "WA" HEARINGS
MILES AND DIRECTION

37 M.E.

111 Mi.w,

435 ML.N.

INDICATED POSITION
WITH RESPECT TO

TRUE POSITION USING
"WAT & ¥LG* BEARTNQS
MILES AND DIRECTION

124 M.,

INDICATED POSITION
WITH RESFECT T
TRUE POSITION USING
CENTER OF TRIANGLE
MI1ES AND DIRECTION

68 Mi.W.
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‘TBIE IV

TRIAROULATION TESTS OF BO-11 BY WASHINOTON, NEW YORN, AND PITTSBURGH DIRECTION FIMDRERS

DECEMBER 12, 1942

POSITICN NUMEER

Bs

85

a7

as

89

90

9

2347:30 P.M,

2150140 PN,

2152130 P.M.

2:56350 P.M.

2159:20 P.M.

3:02:30 P.M.

3:05:30 P.M.

FHEQUENCY EC

5572.5

5612.5

5612.5

6210

6210

4122.5

mls

LOCATION
OF PLANE

Pemville

Eaton

{H 2w

DISTANCE PROM
PITISBURDR IN MILES

275

282

285

THUE EEARING
FROM PITTSHORGH

a
274

o

n

272°

2n°

UBSERVED BEARTNG
FRON PITTSEURCGH

274 C

2870

o

%6D

AZTMITH EBECR
FEOM PITTSBOURGH

-]

-5

DISTANCE FROM
HASHTNGTON IN MILES

447

451

463

475

TRUE BEARIRG
FR(M WASHTRITON

2370

284°

=83

| OBSERVED EEARING
FRR1 WASHINGTON

289 B

2858

B4 C

2798

AZTMIFTH ERROR
FEON WASHINGTON

+2

DISTANCE FROM
KEW YORK IN MILES

TRUE BEARING
FROM NEW YURK

CUBIERVED BEARING
FR(M NEW YORX

AZIMUTH ERROR
FRDOM NEW TORK

INDICATED POSITION
WITH RESFECT TO

TRIE POSITION USING
¥PP® & "LG" EEARTNGS
ETIES AND DIFECTICN

123 M.E.

1z4 M.E.

INDICATED POSITION
WITH RESFEQT TO

TRUE POSITICK USING
PTN & "HAR BREAHINGS
MILES AND DIRECTICH

42 ML.W.

L2 MW,

102 M, N.

62 M.E.8.R.

53 M1,KN.E.

453 MM,

INDICATED POSITION
WITH RESPECT T0

TRUE POJITION USING
TWAM & *LO" ERARINGS
MTLES AND DIRECTION

136 M.5.B.

37 m.5.E.

82 ¥i.3.B.

INDICATED POSITION
WITH RESPECT TO

THUE POSITION USINQ
CENTER OF FRIANGLE
MILES AND DIRECTTON

3 Mi.E.S.E

35 Mi.E.8.E.
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TARLE TV

TRIANGULATION TESTS OF WC-11 BY WASHINGTON, NEW YORE, AND PITTSBURCH DIRECTION FINDERS

DECERMEER 12, 1942

POSITION NUMEER

92

93

94,

935

TIME

3108330 P.M.

311400 P.M.

3119130 P.M.

3:22:30 PN,

FEEQUENCY KU

4937.5

5572.5

5572.5

5612.5

LOCATION
OF PLANE

Anderson

¥. Indianapclis

DISTANCE FROM
PITTSBURCH TN MILES

304

318

327

THUE EEARTRG
FROM PITTSEUROH

ﬁsb

267°

ﬁo

OBSERVED EEARTHG
FEOM PITTSBURGH

267°C

265°¢

AZIMUTH ERROR
FRCM PITTIBURCH

DISTANCE FROM
HASHINGTON IN MILES

479

450

THUE ERARING
FROM WASHINGTON

282°

280°

UBSEEVED BEARTNG
FROM WASHINGTON

2764

AZTMUTH ERRCR
FROM WASHINGTON

DISTANCE FROM
¥EW YORK IN MILES

631

647

TRUE BEARTNG
FROM MEW YOEK

%90

2680

OBSERVED BEARTNG
FROM HEW YOHK

2&0

262"B

AZTMUTH ERROR
FROM HEW TORK

INDICATED POSTTION
WITH RESPEGT TO
TRUE POSITION USING
wpT* & YLG" EEARINGS
MILES AND DIRECTION

INDICATED POSITION
WITH EESPECT 10
TRUE POSITION USING
¥PT® & "WA" BEARINGS
HILES AND DIRECTION

30 Mi. 9.8,W.

INDICATED POSITION
WITH RESPRCT TO

TRUE POSITION USING
"UAT & VLG* EEARTNGS
MILE3 AND DIRECTION

140 Mi. S. E.

182 M. %

INDICATED POSITION
WITH RESPECT TO
TRUE POSITION USING
CENTER OF TRIARGLE
MILES AND DIRECTICH
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Figure 2. Average Error, Flight No. 2, Washington and New York
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DEGREES ERROR
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AVERAGE ERROR CURVES ON THE WASHINGTON AND NEW YORK DIRECTION FiNDERS
DATA TAKEN ON NC-11 FLIGHT OF DECEMBER 5, 1942
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Figure 3. Average Error, Flight No. 3, Washington and New York.
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Figure 4. Average Error, Flight No. 4, Washington, New York, and Pitteburgh.

AVERAGE ERROR CURVES ON THE WASHINGTON, NEW YORK, AND PITTSBURGH DIRECTION FINDERS
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Figure 5. Maximum and Average Error, Flighta Noa. 1 and 4, Pittaburgh.
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Figure 6. Meximuom amd Average Error, All Flights, Washington.



DEGREES ERRCR

o Ty]
50 =l
T " ‘:
& of ‘ MAXIMUM AND AVERAGE ERROR CURVES FOR NEW YORK
-1} W[ ALL FLIGHTS OF NC-11
! - DATA TAKEN ON NC-11 FLIGHTS OF DECEMBER 3, 4.5, 12, 1942
40
LY
T [r5
| \ [r;;
. ul FREQUENCIES :
1 4122.5 KC
49375 KC
30 l 5572.5 KC
! 5612.5 KC
| 6210.0 KC
’ [
’ L]
- 1
20 f . - A\ *
! Ly _n \\ ::
/ N | N
~H/ o ~,
# ~ '\#
/ @ ® * I
y w .. b
P [ ) '\ . LN
10 (W
[ ]
b4 - o ™ \ *
. * A s \\.. Q ° o ;\\ F 4
. * - *q . % . o * T
e st S N oLl e
SRAENRIY: IR RYNERGE
0 100 200 300 400 500

DISTANCE FROM STATION IN MILES

Figure 7. Maximom and Average Error, All Flighta, New York;

9€



DEGREES ERROR

50

40

30

20

10

INDIVIDUAL FREQUENCY ERROR CURVES FOR PITTSBURGH DIRECTION FINDER

DATA TAKEN ON NC-11 FLIGHT OF DECEMBER 12, 1942
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Figure B. Individual! Frequency Error, Flight No. 4, Pittsburgh,
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Figure 9. Individual Frequeney Error, All Flights, Washington.
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DEGREES ERROR
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CURVE (1) SHOWS AVERAGE ERROR FOR BEST 25% OF BEARINGS

CURVE (2)SHOWS AVERAGE ERROR FOR BEST 509 0OF BEARINGS
CURVE (3)SHOWS AVERAGE ERROR FOR BEST 75% OF BEARINGS

CURVE (4)SHOWS AVERAGE ERROR FOR 100% OF BEARINGS
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Figure 10. Average Error vg. Distanes, All Flights, Ne¥r York.
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DEGREES ERROR
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CURVE (1) SHOWS AVERAGE ERROR FOR BEST 25% OF BEARINGS

CURVE (2) SHOWS AVERAGE ERROR FOR BEST 50% OF BEARINGS
CURVE (3) SHOWS AVERAGE ERROR FOR BEST 75 % OF BEARINGS

CURVE (4} SHOWS AVERAGE ERROR FOR 100% OF BEARINGS
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Figure 11. Average Error vs. Distance, All Flights, Washington
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CURVE (1) SHOWS ACCURACY FOR BEST 25% OF READINGS

CURVE (2) SHOWS ACCURACY FOR BEST 50% OF READINGS
CURVE (3) SHOWS ACCURACY FOR BEST 75% OF READINGS

CURVE {4) SHOWS ACCURACY FOR 100% OF READINGS
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