Fashirgter, D.C., June 26, 1926

Dr. Gilbert Crosveror, Dr. Frederick V. Coville, Colonel F. Lester Jones,
tomnl Geograghic Society,
+1irgtor, D.

Fear Sirs:
Ve bave the honor of subnittirg the following report of our examination of

Licuterert Conmsnder Richard Evelyn Byrd's "Favigation Report of Flight to Pole'.
tie beve carefully exemined Comperder Eyrd's origirsl records of his observations
er route to and from the Forth Fole. These records ere contained on tro charts on
\hick Commuler Eyrd wrote his observotions, made his calculstions, end plotted bis
positions. Ve heve verified a1l his computstions. Pe have also made a satisfectory
exunination of the sextant and sun comnass used by Comsender Byrd.

Her The plene left Kings Bay, Spitabergen, at 00 hour 37 mimutes Greemvch Civil

ime 9 oy, 1976, passed the north end of Asterdem Islend et 1 bour 22 atmites G.C.T-
&\ heced novth folloning closely the 13° 04! mericien of east longitude.

/f / The deed reckoning position of the plems is given for hourly intervals, after

7 “caviry fmsterdas Tslr1d, srd olso at the tines sextent observations were made. Ten
cestunt cbservations to determine the sltitule of the sun vere made, six at variovs
Intervals betreen Amsterdam Islend and tie Pole, and four vhile the plone was flying at
ihe Tole. The accompanyirg chert shons the Toute and the positions vhon observations
were taken.

{nder the conditicns of flying 1t is menifestly impossible to make more than
onc astronorical observaticn from any one point. A single astronomicsl observeiion
does not give a location but only a line passing through the position of the observer.
Such 1ines are called "Sumer Lines". If the latitude or longitude of the point of
observation is known or its direction or distance from some kmown point, the position
on & Summer line ey be deternined.

In the present cose ve bave botk the dircction and the estisated distance




fron Mstoolan Islend to give the position on the Sumer lines resulting from

the sextmt observations of the altitude of the sun.
The reaulting positione obtained by using the dirsction may differ

fron Lhose obtained by ueing the estimsted distwnce. This is to be oxpected.

The distences depend upon entimetes of speed and estimstes of speed depend

upon the altitude of the plene obteined xith e meroid burometor.  The

baronetsr realinga of ltitude depend on the asumption that the sea level
atmospheric pressure remiis coustant over the whole routs of the flight,
sonething which ia or'inary letitudes rerely happens betweon points so widely

separatad, e do not know 12 these conditione ars better in the polar regions.

Tt 1s our belief, thersfors, that estimutss of cpeed mey be subject to large

ecrors.  But the direction of flight from astordan Islind could be know

with » conpurativaly high degres of yrecision as it depended only on the
Skillful uso of tvo optical inetrummts, the drift indicator und the sun-
compLsn, both capsble of giviag the direction vithin one degreo. Whea these
insbrumentn were used almost coatinuously, as they wers, it seoms probeble

that the routs flow follownd closely the route plumned, the deviations to the

Lutions o the left.

right teading to bulmen the d
Attoation in called to the fact thut the Sumner line determined
at 4 bours 36 minutes, coiasiding go acarly in dirsction vith the dirsction of
flight, gives a splonlid determitution of longitude wnd oheck on hia eteering
polat wbout midway of ths flight; just as ths one deterained at the Pole
2 intersscting the course st an angle of about 56 degrees gives a good con-
dition for the determinstion of latitude. The umount which the plune muy be
astuelly oft the Sumaer line is not affected by inuocuracies of steoring, suoh as
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cater into the bolding the compass course, or deteraining md correting for
arift, but are wholly due to errors in the observed elevatica of the sun.
Theso elevations wore determined with & sextmnt, in which the bubble supplies
the borizon of reference, m instrumeat developed by Comander Byrd and in the
use of which he wes most skillful. A estimate of the error atteading such e
obeervation may be obtained by fitting the dead reckoning to tbe Sumer lines
Fron this evideacs,

a0d by a considerstion of the ospecity of the sertent.
1t 1a beltevad thot five alles, plus or minus, represents a ressmable setinste
of the linits of this error, which is not ssousilative, tut is the same for all
Sumner lines thus determined.

It may be noted aleo that in comparing positions deterained st
8 hours 18 minutes, 8 hours 38 minutes ed 8 hours 59 minutes, it becomes
necessary to assume errors of caly two minutes in the observed altitudes to
bring thea into full accord with the arerage speed betwoem the determined
ry resscasble linit to

positions. This would indicsts that § minutes is &
assign to the uncertsinty of an observed altitude.
2 8 bours 58 minutoes 56 seccnds an observation of the altitude of
the sun gave a latitude of 89955.5' cu the meridim of flight. This point is
4.7 niles from the pole. Continuing his f1ight on the same course md &t the
spoed of 74 miles per bour, wich he had averaged sinoe 8 hours 18 minutes,

would bring Comamder Byrd close to the pole in S minutes 49 secouds, making the

probable time of his arrival st the Pole 9 hours 3 minutes Gresawioh Oivil Time.
M the time Commmder Byrd was olose to the pole be estimated the

moneat of Me arrival there at 9 bours 2 minutes. Our oaloulsticas differ from

hie estinste less tha ons minute during which time be would have flow about




one mile. From this it sppears that he chose the right place to msaeuver.

Flyiag his plme to the right long eaough to teks two sextaat ob-

sorvations he turned around mad took two more observations. These four observa-

tions coafirmed his desd reckoning positicn of the Pole. He then sttempted to

voral miles in diameter with bis pole position as

11y Ma plane in a circle
a center.
Flying at md sbout the Pole at m altituds of 5,000 feet Commander

Byrd'e fleld of view was & circle more thm 120 miles in diameter. The exaot

polat of the North Pole was close to the ceater of this cirole md in bis near
foreground md during more than two hours of his flight was within his kea.
Soon after lering the Polo the sextant which Commender Byrd was

ueing slid off the chart table breaking the borizon glass. This made 1t necessary

to navigate the return trip wholly by desd reckoning. In sccomplishing this two
inoldeats should be specislly noted. At the moment whea the sua would be orossing

o, be had the plane steadied

the 15th meridim, along which-he had leld bis cou:
pointing directly toward the sun and observed at the ssme instmt thet the shadow
on the sun-compass wes dow: tho middle of the hand, thus verifying his position
a8 being on that meridien. This had m even more eatisfastory verification whea
at about 14 bours 30 minutes G. C. T. ho sighted lend dead shead end soon deatified
Grey Polat (Grey Rook), Spitsbergen, Just west of the 15th meridim.

It is unfortunste that no sextent observations could be made oo the
return trip. But the successful landfell at Grey Hook demcnstrates Commmder
Byrd's skill in nevigeting slong = predeterained course, md ia our oplnim, is
one of the strongest evidences that he wes equally successful in his flight morth-
ward.

The fest of flying s plane 600 miles from lmnd and returning direotly

to the point almed for is a remarksble exhibition of skillful navigatien end




shows beyond a reasonsble doubt that he knew where be was at all tizes

auring the flight.
It 15 the opiaion of your comittee that st very close to 9 bours,
5 ninutes, Greenich Civil Time, 9 ay, 1925, Lioutenant Cosmander Richard

an observer in an airplane,

Evelyn Byrd was at the Korth Pole, insofar
using the most accurate instruments and methods available for determining

his position, could ascertain.
Respectfully subaitted,

Mgl Ophoss




