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REPORT OF TESTS CONDUCTED
with the

PAN-AMFRICAN AIRWAYS DIRECTION FINDER AT ALAMEDA CALIFORNIA

Introcduction

This report describes a serles of tests and cbservetions on the
Pan-American Alrways ground direction finder which were recently con-
cluded at Aleameda, California. The investigation was oconducted pri-
merily for the purpose of detsrmining whether similar squipment could
be used to obtain bearings on domestic mircraft utilizing existing
communiecation frequencies in the 3000 and 6000 ko bends. The operation
of the direction finder in PAA service was also observed, since their
practice invelves festures not contemplated for domestic operation.

Equipment

The direction finder instellation at Alsmeda will now be described.
It is believed typical of that adopted by the Pen-Americen Airweys Sys-
tem for combined intermediste end high frequency service with the excep-
tlion of the receiving equipment which is ourrently being modernized.
Ground direction finders working on intermediate frequencies exclusively
arc also used by this company in foreign countries, but deteils are not
evailable. The direction finder is located on e sendy beach surrounded
on threc sides by water. The operetor and receiving equipment is housed
in a wooden bullding sbout 10 feet high with a floor 8' x 10f which is
sltuated near the center of the antenns system. This building, the an-
touna supports, and two floodlights mounted at the ground level, are the
only structures appearing ebove ground within e radius of approximstely
1000 feet. The floodlights are eaeh mbout 300 feet from the center of
the antenne system. The direction finder comprises two antenne systems,
oach composed of four veortical entenncs disposed symmetrically arcund the
periphery of a circle. These c¢ircles have redii of 40 feet and 100 feet
and their centers are disploced about 3 feet. Diameters pessing through
diugonally opposite entonnes of the inner snd cuber systoms are separated
46 degreos. Each ontonne elemont consists of 1™ brass rod mounted on
stend-off insuletors. The supporting fremework is formed by oross arms
extending betwoen two telephonc-type poles sot in conerete. The rod is
in twe segtions with s small aluminum box housing coupling cquipment
insertod at the center. The overall length of each mntenne is spprox-
imately 18 feoct. Unshiclded twisted-pair transmission lines run from
the antunna coupling oquipment to a polo situated at the center of the
system end from that point are lod into the house. The outor entenna
system is intonded for use at frequencles between 300 and 2000 ke and
the immer for frequencies betweon 2000 and 6000 kc. The roceiver used
on thu outer system is o PAA model DFR3 using a balenced tunod radio
frequency emplifior stsgo and regonerative detector. On the imnner
system, am RCA AR-60S communieation type roceiver is used. Transmission
lines from each system ero brought to & goniometsr, detauils of which
arg not avellsble, In moking a boaring obserwation, the receiver is
placod in hoterodyne operstion, and the goniomcter dial rotated to
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obtein a minimum. The operator mekes a number of triels over a period
of 2 or 3 minutes, recording each of the goniometer readings at a point -
either side of the null or minimum where the beat note amplitude rises
to & convenient level. The asrithmetical average of these departures

is taken as the representative goniometer reading. A ocorrection in

this result is then applied from e calibration curve, and the true line
bearing is then ewailable, The direction finder is callbreted by check=-
ing the goniometer sotting against tho actual position of & test trans-
mitter on a large number of radiels emanating from the direction finder.
Curves available at Alemede were made at 1638, 2986, and 5168 ke. In
eddition, enother check on the calibration is afforded by a fixad test
transmitter situated in the mdministretion building ebout 1 mile from
the diraction finder sito.

Tests

The majority of theo observations on domestic airline operatlon
wore mede on 3147.5, 3182.5, 5122.5, and 6592,5 ko using both mircraft
and ground stations. As pointed out above, considereblc time is re-
quired to obtain the bearing, end it was usually impossible to do so
in tho time cceupiod by routine airline communicctions. Consequently,
most of the results obtaincd in this phouse of tho werk were on test
transmissions lasting about one minute during which the earrier was
left "on." This interval was not considered sufficient for groatest
asccuracy, but ws the moximum permissible becauso of the domand for
tho channel by othor stations. A log of the tests conductod is attached
to this roport. The orror shown reprcscents the difference betweon ths
boaring indicatod by the direction finder aund that dotermined from o
Lambert conformel projection mop. Figures 1, 2, end 3 show the relation
botweon the beering orror snnd distonce to the transmitting station in
each observation. In coscs where tho booring indication shifted during
en observation, the points indleating the cxtent of the shift sre joined
by linses.

In observing rosults obtrined by Pan-American Airways during =
routine trens-Pacific flight, direction finder bearings nnd positions
or "fixes" obtnined by cclestinl obscrvntions were logged together with
other pertinent informotion. A copy of the log of ons clippor flight
is atteched to thls report. So frr as could be learned, transmission
conditions ns rcloted to becring results wore represontative of thoss
encounterod to deto. Although threc froquencics are aveileble for
direction finder work, 1638, 2986, and 5165 ke, only 1638 and 5165 were
used on this flight. Since ground or surface "fix" points are not evmil-
able, celestiel navigntion "fixes" werc arbitrarily tekon as reference
points in detormining the velucs of orror shown on the loge Two aireraft
entennes are mentioned in the log; the treiling antonna is of the quarter-
wovelength rotractable type, and the fixed antenns is the "L" type about
30 foot overall, with the horizontel portion aceounting for approximately
20 fact.
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Discussion

Essentielly, this direction finder comprises the elements of the
Adcock systew. The only refinements added are the joniome ter and the
combination of two entemnsa arrays similar in design but differing in
the spacing of the antenna elements. The use of a goniomster is es~-
sentisl if' menuel operation using surel indication is desired. In-
vestigation has indicated that several frequencies, rether widsly
separated,must be awailable 1if dependeble ond reasonably acourete re-
sults are to be mschieved. In this type of direction findsr, an op-
timum welue of antenns spacing obtanins. For the frequencies selected
for this system two arrays heve been adopted.

Navigational roquirements of Pan-Amsrican Airwaeys differ con-
siderubly from those of domestic airlines. In contemplating adoption
of thie direction finder to airways serving domestic eirlines, sev-
eral improvements and additional featurus suggest thomselves. First,
it would seom dosirable to obtain boarings whioh have no 180° am-
bilgulty. Second, beeause of restrictions on time aveileble for trons-
mission, automatic boaring indication would be edvisable. The problem
cof manring the directlon finder would alse require this fecturc, in-
asmuch a8 the dircction findor is contomplated only ns an asuxiliary
facility. The third peint is thot of improvement in the design of
the existing egquipment. It is bolioved that the horizental componont
response 18 excessive and could be roduced by improving the trons-
mission lines. Domestic nirlinos would not heve wvyniloble & frequency
corresponding to the 1638 ke chennel utilized by Pon-Amorican Alrways.
Observotions indioate thot, lncking this frequency, an improvement in
the performance on frequencies in the 3000 gnd 6000 ke bonds would
by nocassary.

Conclusions

It is folt thet the porformsneo of thoe diroction finder can be gauged
quite closely from tho rosults of thu tests and observatione alrcady do-
seribed. Obsorvotion of rosults obtrined in Fan-imsriecn Airways sorvice
aided in formulating idees releting to tho feasibility of cdopting the
direction finder aps an auxilisry aid con domestie routes. In presonting
conclusions, the limitations montioned iu the discussion must be considered.
tecordingly, tho following nssumptions will be mado:

(1) Remarks pcrtaining to beering accuracy and stability
arc besed on r.sults obtaineable from the lan-Amoricen
Alrwnys systom in its prcsont steto of developmont.

(2) Oporction would bc confined to oxisting moronsutical
froquencics in thoe so-enlled day end night froquency
bands.

{3) The system would be used only in omorgcncics.
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There are, then, the following abjeotions to adoption of the system:

{1) Althouzh the average error observed was of the order
of 10 degrees, in sevaral cases errors of the order
of B0 degrees appear, and wmlues of 20 degrees were
common. These figunres epply to sirplane transmissions.
Greater shifts in bearings on ground stations were
cbserved.

(2} During epproximately 10 per cent of the time, no
beering indication could be obtained although the
slgnal strength was satisfectery snd no inter-
fsrence was noted.

(3) An operator would be required at the direction finder
when 1t wee being used. Slnce the direction finder
mst be situated some distence from the operating
heedquarters at an airport, there would be a diffloult
personnsl problem involved.

(4) It would be necessary to celibrate each installation
at intervals of ebout two months. This jnvelves the
services of two skilled men, mobile test equipment,
and ebout two deys' time. In the interval between
calibrations, it would be difficult to apply cor-
rection for any error which may be observed or re-
ported.

(5) It would be nocessary to confine the operation of the
direction finder to emergencies, cthorwise existing
saircraft-to~ground commnications would be disrupted.

(6) Certain adventsges would be lost in operating this
direction finder intermittontly. Continued use of
the system in routinc operation provides e closer
check on the calibration.

(7} Although not mendetory, it is felt that the process
of detormining the position of en sircraft could
be matorlally facilitated if unileteral rether than
line bearings were indicated by the direction finder.

It is conceoiveble that objections numborod {3), (4), end (5) might be
circumvontod, and those numbored (6) and (7) erc not of major import-
enco. However, tho points numbercd (1) and (2) arc detsrmining factors.
Consequently in viow of the findings es prosentcd above, it is concluded

that the lon-Americen Airwsys systom would be unsatisfectory for adoption
by the Authority.

A, E. Harrison
Assoclate Airways Engincer (Radio)

AEH: jam



P.A.A, - Aameda d/f log
November 6, 1939.

Page 5

Goniometer Distance to
Bearing Transmitting  True Description of
(corrected)  Frequency Time Station Bearing Error Transmitting Station
1° 5592.5 3:15 pm., 8 124° -3° Oakland (UAL)
31475 9:30 387 56 8 5 ni. west Carlin, Nev,
— no minimum
47 9:33 420 563 9% ko, Nev.
139z 3182,5 9:38 333 137% 2 Burbank
133 9:40 360 137 ~, @ Santa Fe Springs, Calif,
60 3147.5 9:42 415 573 23 @ 5 mi, east Elko, Nev,
61 9:46 576 623 -1 @ over Promontory Point, Utah
338 9:55 321 355 ~17 Medford, Oregon
55 10:14 486 621 7% @ Wendover, Utah

@ denotes aircraft transmitter.
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November 7, 1938

Goniometer ' Distance to
bearing transmitting True Description of
(corrected) Frequency Time station bearing Error Transuitting station
3° 5122,5 9:30 am 321 355° g° Medford, Ore. (UAL)
a5 4400 9:43 4 KILX — 5th harmonic
164 47760 10:02 171 164 ) KPO ~ 7th harmonic
55% 5122.5 10:30 180 483 7 Reno, Hev. (UAL)
50% 10:40 579 163 34 Pendleton, Ore., (UAL)
182 11.:00 65 13% 5 @ Capay, Calif.
23 5122,5 3:¥ pm 95 5 18 € Williams, Calif,
49 3:20 180 48 1 Reno, Nev, (UAL)
82 3:22 &7 42 40 Sacramento, Calif,
22 3:26 166 1 21 Red Lluff, Calif.
23 3:30 579 162 6% Pendleton, Ore,
3:43 67 42 @ 1 mi. west Sacramento —-
no minimum
- 61 3:48 410 563 | L3 Elko, Wev.
513 400 36 34 173 @ Potrero Hills, Calif,

62 4120 486 621 —~ @ Wendover, Utah
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November 7, 1938

Goniometer Distance to
bearing transmitiing True Description of
{corrected) Frequency Time station bearing Error Transmitting Station
5122,5 Li45 pm 166 1° Red Bluff, Calif —
no minimum
21° 4255 542 357 24° Portland, Ore.
5:00 &7 42 Sacramento, Calif. —
no minimum
6 5:02 683 0 6 Seattle, Wash.
5:10 180 48 Renc, Nev, — No minimum
5:11 166 1 Red Eluff, Calif ~
no minimom
75 5:15 683 0 7% Seattle, Wash.
3 5:16 542 357 6 Portland, Ore.
31 5:20 735 - 18% 123 Spokane, Wash.
132 3182 .5 8145 156 117 15 Fresne,Calif.
133% 8150 333 137% 4 Burbank, Calif.
134 . 8:53 265 134 0 @ 20 mi. south bakersfield
i3 3147,5 9:05 320 54% 50 @ Duffalo Valley — minimu indef.
344, S 9:11 321 355 ~11 Medford, Oregon

41 9:18 558 51 ~10 @ Durley, Idaho



P.ALA,. Aameds d/f log Page 8
November 8, 1938
Goniometer Distance to
bearing transmitting True Description of
{corrected)  Frequency Time station bearing Error Transmitting station
PAY 5122 .5 9:50 180 48° —~°  Reno, Nevada
58 10:05 170 46 12 15 mi. west of Reno, Kev.
63 10:05 180 48 15 Reno, Nev, - indef, minimum
33 1760 . 10:25 KIX - Oakland 2nd harmonic
63 5122.5 10:30 180 48 15 Reno, Nevada
10:35 66 42 Sacramento, Calif. — no minimum
56% 10:40 65 42 1 @ over Sacramento
4 10:46 166 1 3 Red Bluff, Calif.
6 10:50 321 355 11 ¥edford, Ore.
4 11:05 vl 355 9 Medford, Ore.
52 11:10 180 48 4 Reno, Nevada
545 11:15 182 47 7% @ 5 mi. north Reno, Nevada
108 5592.5 11:25 128 18 =40 "~ @ King City, Calif.
121 - 132 11:30 245 133 -12 to -1 Bakersfield — bearing swinging
1403 11:30 333 1373 3  Burbank
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November 8, 1938
Goniometer Distance to
bearing transmitting True Description of
(corrected) Frequency Time atation bearing Error Transmitting station
151 5502,5 11:37 am 101 152 -1 @ over Gonzales, Calif,
145 ~ 146% 11:57 278 146 -1 to % @ 11 mi. SSE Santa Barbara
89 - 105% 1:50 pm 156 117 -28 to ~11% Fresno, Calif.
135 1:52 245 133 2 Eakersfield, Calif.
1413 to 144 1:54 333 137% 4 to 6%  Burbank
132 1:55 142 147% ~15% @ over SW leg Fresno raige
crosging highway 1Cl
140 1:57 457 138% 13 San Diego
144 2:05 107 142 2 @ 7 mi. NE Pinnacle
Hational ;ionu.ment
144 5592 2:15 110 137% 6% ® 10 mi W Panoche, Calif.,
143 2:16 83 142% 3 @ Hollister, Calif,
15 5122.5 2:55 ‘166- 1 1 @ Red Bluff, Calife
7L o 8L 3:02 410 56F 143 to 24+ Elko, Nevada
27 to 31 3:05 579 164 103 to 143 Pendleton, Ore,
54 3:08 180 4B 6 Reno, ¥evada
60 3:10 517 34k 25% Boise, Idaho



P‘AIA-

Alameda, d/f log

November 8, 1938 Page 10
Goniometer
bearing Distance to
(Corrected) Frequency Time transm.tting True Description of
station Pearing BError mpransmitting Station
T4 5122 .5 3:12 590 66% 73 Sa1t Lake City, Utah
7 to 13% 3:15 542 357 10 to 16% Portland, Ore.
6 to 20 3:15 683 0 6 to 20 Seattle, Wash.
24, to 34% 3:17 735 18% 5% to 16 Spokane, Wash.
54, 3124 320 54% - @ Buffalo Valley, Nev.
60 3240 297 54, 6 G Heedles Peak, Nev. (25 mi.
west of Buffalo Valley)
s 3:55 517 345 9% boise, Idaho
2% 3:56 321 355 7% Medford, Ore.
45 4,300 517 343 10% Boise, Idaho
6 4:15 542 357 9 Portland — indefinite minimum
4115 166 Red Eluff -  * L
71 4219 LB6 62% gt @ Wendover, Utah
136% to 135 3182.5 9:00 118 149  -12% to 14 @ Greenfield, Calif.
129% 9:03 156 117 12% Fresno, Calif.
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November 8, 1938

Goniometer
Bearing Distance to
(Corrected) Frequency Tine transrmitting True Description of
o station pearing Frror Transmitting Station
133% 3182.5 9:05 pm 455 1383 -5 @1 m N of San Diego
133 9:12 333 1373 % Burbank
133 9:14 457 1381 ~5% San Diego - indefinite rinimum
1343 9:17 333 1373 -3 Burbank
13132 9:25 245 133 ~11 Bakersfield
1313 9:25 - 320 137 -5% @ Newhall, Calif.
320 31475 9:35 67 42 82 Sacramento — indefs mirdmum
9:49 180 48 Reno, Nevada — no minimum-
10:00 10 563 Elko, Nevada — no minimum
56 10:02 590 664 ~104 Salt Lake City, Utah
2 10:05 542 357 5 Portland — fading badly
132 10:07 180 48 8z, Reno, Nevada
10:12 590 66% Salt Lake City — no minimum
145 31825 10:18 245 133 12 Bakersfield

136% 10:23 333 134% 2 Burbank, Calif. - fading
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Goniometer Distance to
bearing transmitting True Description of
(Corrected) TFrequency Time station Learing Brror Tran seitting Station

71 3147.5 10:28 o 590 66% 4 Salt lake City, Utah

286% 2716 10:30 22 201 4% KRR, RCA — Bolinas, Calif,

November 9, 1938

52% to 59%  3147.5 10:30 am A 34 101 to 254 @ 8 mi NNE Potrero Hills -

Bearings shifted

92 3182.5 10:40 83 105% ~13% @ Turlock, Calif.

1553 10:43 101 153 2% @ 5 mi W Gonzales, Calif,

225 149 @ 8 mi NNE Santa Maria,

Calif. — unreadable

19% 3147.5 11:32 180 48 —28% Reno, Nevada

318 11:34 66 42 -84 Sacramento, Calif.

359 11:35 166 1 ) Red fluff, Calif,

358% 11:39 321 355 3% Medford, Ore. — weak signal

40 3182.5 11:50 156 117 =77 Fresno, Calif, T "

164, 12:08 pm 79 153% 10% @ 7 mi. SSE Watsonville, Calif,

125 12:10 156 117 8 Fresno — weak signal
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November 9, 1938

Gonioneter Distance to
bearing transmitting True Description of
(Corrected) Frequency Time station Bearing Error Tranasmitting Station

125 3182.5 12:10 pm 156 117 8 Fresno — weak signal

12:12 333 137% Burbank, Calif. — gignal too
weak for bearing.

127 2:05 156 117 10 Fresno

132% 2:08 333 137% -5 Burbank
144, to 145 2:09 110 142 2 to3 @® 25 mi. SE Hollister
146% to 145 2:14 88 142 4 to 3 @ Tres Pinos, Calif,

36 2:20 180 48 -12 Reno, Nevada

51% 3182,5 2:22 25 50 1% ® 2 mi. W Pittsburgh, Calif,

350% 2128 166 1 -10% Red Bluff

559245 2:46 233 135 @ 6 mi. SW Button Willow—
no minimum, signal fading badly

133 2:48 333 137% ~i% Burbank

119% 2:56 305 136 -16% 9 3 mi E Reservoir Summit, Cc1ifl,

96% 3:00 156 117 —20% Fresno, Calif.

25 5122.5 3:24 191 1/2 243 @ 25 mi N Red Bluff



P.A.A, Alameda d/f log Page 1/
November 9, 1938
Gonicmeter Distance to
bearing tranami tting True Description of
(Corrected) Frequency Time station  Bearing Error Transmitting Station
&7 5122.5 3:37 pm 486 62% ~15% @ Wendover, Utah
60 3:40 367 56 4 @ Beowawe, Nevada
563 3:53 180 48 8% Reno — Sigmal-fading badly
% 3:56 321 355 122 Fedford, Oregon
47 4,200 &7 42 5 Sacramento - indefinite mini-
mum — signal fading
40 to 43 4310 320 543 143 to =112 @ Buffalo Valley, Nev, we
poor minimum
74 4211 10 563 173 Elkc, Nev.
T4 4320 590 663 7% Salt Lake City
60 4122 180 48 12 Reno, Nevada
November 10, 1938
131% 559245 2:00 pm 156 1173 14 Fresno — indef, minimum
133 to 133 2:01 245 133 0 Bakersfield -~ Learing swinging
139 to 136 2:02 333 1372 13 to -l3 Burbank
136 2:05 146 151 —15 @ SW leg Fresno range at

Lockwood, Calif,
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" November 10, 1938
Coniometer Distance to
bearing ) transmitting True Description of
(Corrected) Frequency Time atation bearing Error tranamitting station
134 to 132% 5592.5 2:06 pm 83 1423 ~8% to -10 @ Hollister, Calif.
138 2:10 333 1373 1/2 Burbank, Calif,
146% 2:29 83 1425 4 @ Hollister, Calif. Note: this
bearing taken on modulation,,
85% to 80  5122,5 2:36 66 42 433 to 38 Sacramento, Calif.
45% 2:39 180 L8 2% Reno, Nevada
11 to 9% 2:55 126 3 8 to 6% @ 25 mi S Red Bluff, near
Willows, Calif.
13% 3:04 73 15 ~-1% @ 12 mi. NW Woodland, Calif.
T4 3:11 66 42 32 Sacranentc -~ poor minimm
F to 14 3:15 166 1 3% to 13 Red Bluff
3% 3:16 321 355 g% Medford, Ore — Signal fading
61% to 54% 3:19 320 542 7 to€ @ Buffalo Valley, Nevada
59 3:28 338 56 3 @ 2 ml. W Betty O'Neil, Nevada
1223 ?@3? 3:30 8 124 ~1% Oakland, (UAL)
131 5122.5 4:30 156 117% 23%

Fresno, Calif.
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Noveuwber 10, 1938

Goniometer Distance to
bearing transmitting True Description of
(Corrected) Frequency Time station bearing Error transipitting station
136 to 143 5122.5 4:31 pm 1374 -1} to 5% Burbank -~ bearing swingii,
126 3182,5 L4 113 109 17 @ 6 mi. SO lierced, Calif.
1227 4250 156 1173 5 Fresno, Calif.
135 455 R45 133 2 Bakersfield, Calif.
122 tol25 5:15 175 1272  ~5% to 2% @ 3 mi- S of Hayward, Calif.
bearing swinging
139 5:15 296 135% 31 @ 3 mi. SE Sandburg, Calif.
135 5:22 333 137% 23 Brubank

November 12, 1938

318 JLLT S 9:44 am 66 4R —8/, Sacramento, Calif.
2 10:03 321 355 7 Medford, Ore. — weak signal
39 : 10:51 180 48 -9 Reno, Nev. ~ weak signal — mini-
mm disappeared intermittently.
10:52 410 56% Elko, Nevada — signal unheard
10:59 590 éb% Salt Lake City — signal unheard
11:01 166 1 2% Red Bluff - signal very weak
31€2.5 11:12 176 148% @ Paso Robles, Calif. - signal

unheard
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November 12, 1938

Goniometer Distanee to
hearing transmitting True Degcription of
. (Correction) TFrequency Time station bearing  Lrror transmitting station
o147 559245 11:30 am 106 152 -5 @ 6 mi. 5 Ganzales, Calif.
151 11:33 246 150 1 @ 8 mi NW Santa Inez, Calif. -~
signal very wesk
11:35 156 1173 Fresnc — no minimum — signal weak
1363 ‘ 11:37 245 133 53 Bakersfield, Calif,
1383 11:39 333 137% 1 Burbank, Calif,
17 to 73 5122.5 11:44 321 355 412% to 422 Hedford - mull disappeared
intermittently.
9 to 15 11:45 166 1 8 to 14 Red Bluff
11:48 66 42 Sacramento — unable obtain bearing
on account of interference
45 11:50 180 48 -3 Reno, Nevada
11:52 410 56% Elko, Nevada — unheard
11:54 590 66% Salt Lake City — unheard

November 14, 1938

80% to 72 8390 4:30 pm WSL CW also assigned WSC located
at Tuckerton, N. J. bearing swinging

9450 4340 WES ~ no minimmm - Rocky Point, N.Y,



P.A.A. Alameda d/f log Page 18
November 15, 1938

Goniometer Distance to
bearing transmitting True Description of
(Corrected)  Frequency Time station bearing Error transmitting station
8450 9:10 am KMI — voice — signal strong
no minimm
8660 9:15 JKS ~ CW Otchishi, Japan -
no minjmurn
78 7500 9:21 W4FIV — CW
183% 6500 9:25 164, 193 KPO ~ distinet null
261% 1638 10:51 260% 1% @ PAA Commodore — directly over
Farrallane Islands
1613 5000 3:25 pm 17 164, -5 KPO
(approx)
33 1700 3:35 KSW — good minimum on outer system
(approx)
33 1550 3:40 67 42 -9 KFBK Sacramento ~ good null
(approx) outer system
81% 1500 3145 KSAN — good null ~ outer system
(approx)
169 175C 3:50 WOMDF —~ outer system
(approx)
302 1450 4:00 231 336 -34 KIEM Fureka, Calif —~ onter system
92% to 99 6000 bl Broadcast Station, Vemezuela

(approx)
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Page 19

Goniometer Distance to
bearing transmitting True Description of
(Corrected) Frequency Time station bearing Error transmitting station
161% 10:20 am 164 —~2% KPO
192% 4947.5 11:00 1982 6 San Francisco, TWA
108 to 1143 11:01 156 117 ~2% to =9  Fresno, Calif.
98 to 102 11:03 419 103 1 to =43 Las Vegas, Nevada
November 17, 1938
99% 494745 9:55 am 431 105 ~5% Poulder City, Mevada
1344 10:18 333 137% -3 Burbank, Calif.
52 1:40 pm 42 10 Socramento radio range -
(Uncorrected) cuter system
129 344, 1:45 117 12 Fresno radio range —
(Uncorrected) outer system
5% 9:30 42 5% Sacramento, Calif. — radio
(Uncorrected) range — outer system
60 391 9:35 565 » Flko radic range — outer
(Uncorrected) system
120 9:43 17 3 Fresno radioc range -

(Uncorrected)

outer sysiem



P.A.A, AMameda d/f log
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Page 20

Goniometer Distance to
bearing transmitting True Description of
(Corrected} Frequency Time station bearing Error transmitting station
121 3182.5 10:14 pm 124 -3 Oakland (UAL)
1333 3280.0 10:28 378 138 i K1KF — indefinite minimum
. loud signal - Huntington
Beach, Calif.
132 3088 10:35 333 137% ~5% Burbank, Calif, .

November 18, 1938

48 3088 9:17 am 42 6
{(Uncorrected)
260 9:26 39 260 0
{Uncorrected)
280 9:27
(Uncorrected)
260 9:28 262 -2
(Uncorrected)
97 4947.5  10:02 431 1088 11
162 5315 10:15 28 153% &%
861 569245 2:22 mm 419 106 -193
59 2:30 625 52 i
74 2:42 590 . b6k T
67% . 2:56 590 665 1

Sacramento, Calif,

L]

R Farrallane Islands,
Lighthouse Service

J Lighthouse Service
M San Francisco, Calif.

Boulder City, TWA

KNA - QSA5 — Palo Alto, Calif.
las Vegas

Pocatello, Idaho

Salt Lake City, Utah

Salt Lake City, Utah
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November 18, 1938

Gonicmeher Distance to
bearing transmitting True Description of
(Gorrected Frequency Time station bearing Error transmitting station
91 569245 3:13 pm 419 106 -15 Las Vegas
135 3:13 333 137% 21 Burbank, Calif.
80 3:38 470 883 83 @ Eﬁterprise, Utah
119% J:42 360 124, 4% @ Daggett, Calif,
B0 to 86 4:04 506 823k  -2% to 3% @ Milford, Utah
41 4320 762 38 3 Butte, Mont. Strong signal
minimun indefinite
105% 559245 4:22 166 117 11% Fresno, Calif,
7% 569245 4,126 590 66% 1 Salt Lake City, Utah
99 49475 4240 431 108% -9 Boulder City, Nevada
November 19, 1938 _
335 3105 10:58 am 20 3323 2k @ Aruy ship over Hawilton
Field, Calif,
6 8960 11:50 678 o 6 K1Wwa, Seattle, Wash.
174% 8905 11:55 28 154 20% KJJ — broad minimum - Palo

Alto, Calif.37 26 44 W
122 06 40 T



P.A.A, Alameda, d/f log Page 22
November 21, 1938

Goniometer ) ' Distance to
bearing transmitting True Deacription of
(Corrected) Trequency Time shation bearing  LError transmitiing station
425 5122,5 9:30 am 180 48 —% Reno - indefinite minimum
30 9:41 579 173 123 Pendleton, Oregon
Al 9142 &7 4R -1 2 Sacramento, Calif.
6 9:50 683 0 6 Seattle, Wash.
357% 10:05 321 355 2% Medford, Oregon
25 10:11 550 5% 19 @ North Dalles
357 10:22 542 357 0 Portland, Oregon
357 11:03 542 357 o] Portland, Oregon
71 11:16 486 62% 8% @ VWendover, Utsh
2 11:25 166 1 1 Red BEluff -~ indefinite minimum
357 314745 7:04 pu 54 357 0 Portland, ore, - indef. minimum
19 7:10 579 162 25 Pendleton, Ore, — © g
350% 7:16 683 0 5% Seattle, Washington
7:50 517 34% Boise ~ no minimum — strong

signal

@ denotes aircraft transmitter



bound Alamede to Honolulu, November 16, 1938.

Page 23

Log of ground radio directlon finder bearings
supplied Phillipine Clipper, trip 249, west-

s

— o
(o] ™

5| p3 :
§5 | 3k TREEY:
8 .:: [©3] ﬁ > E -
o & E.o A
.5_3 5 ! 1 o ;E'g Remarks
ufﬁ :;3 E. & g o . G
g & EZB o S8 »
. 5 = 1] N =] . O v o
b Be L2 L 5 lg° | 2% | &8
g» | 33 | E | & jde | B8 | B&
255.5° | 251.5° | 40 | 1638 | 2320 g;g; 80 |Fixed entenna
249.5 n -2 5185 2335 " 80
263.0 " 1.5 1638 2345 " 140 | Fixed antenna
247.,0 " -4.5 5165 2360 - " 140
252 " .B 1638 0020 n 190
——— " - 51865 0025 " 180 | No minimum; strong signal
246.5 " -6 1638 0050 " 230 | Bearing reported as approx,

account indefinite minimum

—— " -- 5166 0055 " 230 | No minimum - Good signal
246.5 251 -4,5 1638 ©130 " 290 Clipper reported sunset
-_— " - 5165 0135 " 290 | Vo minimum ~ Good signal
249 250 -1 1638 0150 " 350
- " - 5165 0156 " 350 | Ho minimum - Good signal
250 " 0 1638 0230 " 470
-—- " -~ 51656 0235 " 470 | No minimum - Good signal
248.5 " -1.5 1638 0250 " 550
—-—— " -— 5165 0255 " 550 | No minimum - Good signel
250.5 26045 0 1638 0315 n 71Q
-— " - 5165 0320 ¥ 710 | No minimum - Godd signal




Page 24

o .
o L
5 | x3 5
8% |ge FEEY:
g% |58 g e |5
g8 :E'ﬁ | o prg
A% 1 %q b SEPRLS:
b,ﬂa 80 o] [ o O -:‘1 Remarks
'53’3 g4 y E {55 ’é
AN T
Y & e & SRR g4
o Ala-
243,59 | 262 3.5 1638 0355 | soda (800
——— 252 - 5165 0400 " 1800 {No Minimum ~ Fair Signal
250 252.5 | =2.5 1638 0425 " 1890 ]Signal weak
-—- " ~- 5165 0430 " |890 |No Minimum - Fair Signal
252 " -5 5165 - Hona,. |890
263.5 n 1 1638 0455 | Ala. ]940 |8ignsl week
—— " - 5165 0500 " 1940 {No Hinimum - Signal readable
2b4,5 " 2 1638 0530 Hono.| 540
251.5 " -1 1638 0580 | Ale. [1090}Signal weak
254 " 1.6 1638 0600 | Hono.| 1090
243.5 " -9 81€5 0743 | Ale. 1230
245 " -T.5 5165 0746 Ala. 12§0 Trailing entenne
247 " -5.5 1638 0750 | Als. [1320]8ignal wosk
249 252 ~3 1638 0817 Alea. [1390}Signal wenk
245 " -3 1638 0851 | Alsm. |1480]8ignal barcly roadsble.
‘ Lt this time, bearing ob-
servetions discontinued
ot Alomeds.
NOTE: B165 ke transmissions on fixed sntenne, and 1638 ko trensmigsions on

treiling sutenns except where otherwise noted.

pei
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