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Development and Use of the An-port Orlentator 

SUMMARY 

Inasmuch as the ordmary effort of mstru- 
ment flymg IS mcreased mhen the amplane 1s 
mlthm the amport area due to the prepai-atlons 
for the apploach and landmg, It IS adx--lsablo 
to afford the pllot some r&f, If possible, from 
this mcreased effort The Arport Onentator, 
an mstrument developed by the Bureau of An 
Commerce, provides the pilot arth the arport 
and approach mformatlon he 1s trymg to fol- 
mulate m his mmd, plctormlly repuzsented and 
held m proper orlentatlon mlth the ground In 
addltlon, the Orlentator provides such mforma- 
tlon as the proper approach altitudes, locatmn 
of prmc~pal obstructions, etc This mformat.tlon 
1s vitally necessary but It IS difficult for the 
pllot to contmually and accurately bear It 111 
mmd and usually necessitates his reference to 
a manual 

When the traffic sltuntlon 1s placed on a sun 
phfied and unproved basis, It IS logxal to be- 
hew that the pllot vdl do better on the ghde 
to the landmg, ~mce his mmd has not been 
severely taxed prior to this tune It 1s hoped 
that the Axport Orlentator ~111 be a welcome 
and valuable addltlon to the flight group par- 
twularly as It does not add to the number of 
mstruments whose mdlcatlons must be observed 
That this hope 1s not too extravagant 1s evl- 
dented by the statements of the pilots who have 
used the mstrument The An-port Orlentator 
has successfully passed through a program of 
testmg by pllots of Pennsylvama-Central An- 
1me.s and should be aradable to the pubhc by the 
tnne this report 1s m prmt 

INTRODUCTION 

The Axport Onentator 1s an InventIon of 
Mr Horace Stark, B pilot for Pennsyllvama- 
Central A~rlmes, Inc Many months ago Jr1 
StarksubmItted his InventIon to what was then 

the Development Se&on of the Bureau of Aw 
Commerce The mventlon consIsted of the 
modficatlon of the standard Sperry Drectlonal 
Gyro so that a map of the amport and Its en- 
vrons was mamtamed m fixed azmmth rela- 
tlon with the ground and therefore all dn-ectlons 
on the map comclded nlth the correspondmg 
dmxtlons on the ground 

As a means of placmg before the pllot a plc- 
tonal representation of the alrport surround- 
mgs and charactenstlcs and thereby reducmg 
the pilot’s effort of mstrumentatlon It seemed to 
Bureau officu& to offer attractwe posslblhtles 

Accordmgly, spwficatlons coxwmg the m- 
strument mere drawn up and a contract with 
the Sperry Gyroscope Company w&s cons-- 
mated Of the development price, one-thmd 
was contributed by the Inventor and the re- 
mamder was pald by the Bureau The mstru- 
ment was accepted by the Bureau of Am 
Commerce on November 18, 1937, and was de- 
hnered m December 1937 

PlIRPOSE 

It w&b for the pupose of rzhevmg the pdol 
of certam exactmg xork and placmg mstru- 
ment flymg on an unproved and snnphfied 
basw that development of the Amport Orienta- 
tor was undertaken 

The problems of mstrument approach and 
landmg are made addltlonally difficult by the 
tune factor Involved The pdot finds hunself 
performmg at mstrument flymg as usual, with 
the unportant exceptIon that he 1s operatmg 
at high speed Together mlth this, he has sw- 
era1 more thmgs to thmk about m the way of 
radio markers on the approach and one or two 
r&rum&s that are wed only at this tune 

It IS probably a safe statement to say that 
we are m the final stage of development of 
mstrument approach and landmg While no 
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system 1s exactly perfect at the present tune, 
It seems to sum up the opnnon of authorlhes 
generally to say that a start should be made, 
which 1s to sn, that we should begm the mstru- 
ment approach vork for this 1s easier than 
makmg mstnmwnt landmgs Not so many alds 
are necessary for mstrument approach, and the 
procedure IS not maternally different from that 
wth which pllots are already famlhar Closely 
analagous procedure IS, of course, cawed out 
for the mstrument approach as for mstrument 
landmgs, and It IS logical to belleve that tram- 
mg m the formor would soon eventuate m 
landmgs bang mado regularly and wfely 
durmg any condl tmn of calmg and vlslblllty 

Also of very great unportance 1s the necessity 
for snnphficat~on m copmg with traffic cow 
gestlon around nnportant amports With the 
present system when m the vunty of an air- 
port, It 1s one thmg for a pdot to know his 
posItIon, headmg course and track, and It 
1s qwte another to know all this and Its relation 
to other an-planes m the alrport area at the 
same tnne By placmg a properly orientated 
map before the pllot on ahlch he can mentally 
%pot” the posltmn of other arplanes as re- 
ported by the control towel, this complex prob- 
lem should be snnphfied On famdlar headmgs 
and at certam airports under ample tlaffic con- 
dltmns the pdot can form a rough mental plc- 
ture of the sltuntmn vlthout too much thought 
and loss of tune and, m addltlon, perform the 
many other dutvas reqnwte to the successful 
completmn of the fhght Hovever, there are 
other occa,ons when the procedure ~equ”‘res 
mole attention than can safely be spared and 
the pllot has difficulty m formmg the p~%ure 
at all, as when he IS under pressure at a ter- 
mmal whue a problematical sltuahon exists 

d feature of the Awport Orlentator card or 
map, m addltlon to makmg the beams \--lslble: 
ahlch, It ~11 be conceded 1s ZL defimte help, 
1s the markmg of the pomts of the compass thus 
makmg It possMe to see dnwtly the posltlon 
of other an-planes as reported by the arport 
control toner, thereby elunmatmg any necessity 
for protracted computntlonal thought on the 
part of the pdot 

It 1s also essentml that the copdot be fully 
xmwe of what IS takmg place when the air- 
plane enters the locahty of the axpolt and from 
then on until It 1s on the ground Frequently 
the copdot does most of the radio work when 
the nrplane 1s near the termmal, and the pdot 
IS occupied with mnkmg pleparatlons for the 
approach and landmg The cop&t 1s usually 
reluctant to gwe the s~rplane’s posltlon mlthout 
first consultmg the first pllot, smce he 1s under 
the latter’s command nnd usually IS less ex- 
perlenced In such mstances, the copdot 1s 
contmually mterruptmg the pIlot’s outslde 
source of mformatlon by sskmg questmns rela- 
tlve to the airplane’s present posltlon and the 
course that nlll be flown m the next fern mm&s, 
mhlch creates an undesirable sltnatlon There 
,ii also the posslblhty of error m posltlon locn- 
tlon by f&x-e to determme and report the re- 
c~procnl headmg of the dxectmnal gyro Instead 
of the mdlcated headmg, when on n straight 
cour’se to the stntlon This posslblhty 1s not 
remote, masmuch as after passmg the statlon 
on a straight course the reverse should be done 
The Anport Orxntator, however, not only pro- 
vldes the right picture, which feature IS of mes- 
trnable ralue, but It also makes It powble for 
the copllot to gwe the unportant mformatlon of 
posItIon to the amport control toner and thus 
prevent a mlsdmechon of traffic The pomt of 
bang able to lead off dlrectl3- the posltmn of the 
nlrplane at all times should aId m makmg It 
\II tually nnposslble for the p1101 or copdot to 
make 8. mistake 

To lecapltulate Through the use of <L map 
placed before the pdot m proper onentatlon 
vlth the ground, the p&t ~11 be able to effect 
a worth->I-hdc sunphficatlon of some of his prob- 
lems This 1s the purpose of the Amport Olran- 
tator In ensung se&Ions of this report more 
mformatlon 1s offered relative to the specific ap- 
phcatlon of the mstrumnent to these problems 

SPECIFICATIONS, OPERATION, AND 

INSTALLATION 

The speclficatlons whxh were prepared by the 
Bureau of Am Commerce as a part of the con- 
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colored extension lines from the runways of the 

airport signify the relative clearness or obstruc- 
tion on the approach to these. They also serve 
as a means of lining up with the proper direc- 
tion of landing. Red dots on the map mark 
principal obstructions in the airport area, such 
as radio towers and the like. On the rim of the 
map are the day and night minimums together 
with the letters representzing that station and 
the altitude of the airport. 

tract with the Sperry Gyroscope Company ap- 
pear as Appendix I to this report. 

The modifications to the standard directional 
gyro instrument consist of housing the instru- 
ment in a special case, to which the pilot has ac- 
cess during flight for the purpose of changing 
maps (Figs. 1 and 2). - The instrument must, 
of course, carry a map of the territory surround- 
ing the airport at which a low approach is to 
be made (Fig. 4). 

During the map-changing operation, suction 
to the instrument must be interrupted since the 
case must be normally airtight, so a means for 
breaking the seal formed between the case and 
its cover had to be provided which could be 
operated easily by a pilot wearing gloves. In 
l-110 instrument furnished, a shut-off valve in the 
suction line is operated by the same knob as that 
used to cage the ,gyroscope. The operation of 
caging thereby interrupts the suction to the in- 
strument. Provision for breaking the seal be- 
tween cover and case is provided by a simple 
rotating clasp having a cam which pries the 
cover and case apart as it is rotated into the 
“unlock” position. 

The upper bearing of the two in which the 
gyroscopic elemetrl is carried is made inboard so 
that the spindle which passes therethrough may 
carry a disc upon which the various maps are 
placed. These maps are so contructed as to per- 
mit their placement on the disc in only one posi- 
lion, i. e., with the southerly direction coinciding 
\I-itll 0” on the clirectional gyro card. Tllc 
directional gyro card is unchangecl so that the 
instrument may be used for en route flying in 
the generally accepted manner. 

In the device, a circular map (Fig. 4) is em- 
ployed. Tile light blue or shaded sections rep- 
resent the A quadrants. The colors red, yellow, 
and preen stand for danger, caution, and clear, 
respectively. That is, the yellow beams, as for 
example in Fig. 4, signify that directly out from 
the airport area of, say, 30 miles the elevation 
of the terrain is somewhat higher than the mini- 
mum initial approach level of 1,500 feet. The 
green beams, on the other hand, indicate a clear 
approach, while the numeral 600 on the south 
leg of the range indicates the level and the direc- 
tion in which to make the low approach. The 

Figure 1. 

An orientator map is made for each terminal 
en route, as well as for the alternate airports; 
one cemented to each side of a light aluminum 
plate, which in turn is directly connected to a 
disc member on the top of the directional gyro. 
These maps are placed in the instrument by 
dropping them down over two locating pins, 
making it impossible for the map to turn or be 
inserted improperly. The shaft supporting the 
disc on which the maps rest extends up through 
the case of the instrument from the vertical 
(gimbal) ring. In th is manner, the small, light 
aluminum map plate is made a part of the gyro- 
scope proper, and by being precisely balanced it 
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does not interfere with the normal, regular op- Installation of the Airport Orientator is made 
eration of this sensitive instrument. In effect- directly in front of the pilot and at the height 
ing the change of maps, the gyroscope is caged which provides observance of the map on the 
in the usual manner, which cuts off the suction same angle as the ground some four or five miles 
in the case and makes it possible to open tile lit1 ahead of the airplane. In this manner, it is 

Figure 2. 

of the instrument. This also precludes dust or 
other foreign matter being drawn down in the 
gyroscope section when exposed. 

The appropriate map may be placed in the 
Airport Orientator at any time, but preferably 
this should be done early enough so that no 
time need be lost in doing it while the airplane 
is in the vicinit,y of the airport. Moreover, 
doing it early eliminates the necessity for intar- 
rupting the suction just before use and insures 
that the instrument is in its most sensitive con- 
dition during the time it is being used. 

unnecessary for the pilot to make the mental 
transposition as if the maps rotated vertically 
in the plane with the instrument panel. 

In the designing of a new instrument panel, 
care should be taken to install the Airport 
Orientator as nearly in front of the pilot as 
possible, in order that he may always be in line 
with the imaginary course of flight, as indicated 
by this instrument. 

A recommended installation comprises the 
Airport Orientator directly in front of the pilot 
with his line of view making an angle of about 
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SO0 with the plane of the map. The artificial In the case Tvliere the airplane is equipped 
horizon is placed directly above. The airspeed with a glide path indicator, this can be conven- 
indicator is placed on the same level as the map icntly placed in the position occupied by the 
of the Airport Orientator and to its left. The compass indicator in the arrangement described 
rate of climb sl~ould be similarly positioned to above. 

Figure 3. 

the right of the &rport Orientator map. An A photograph, Fig. 3, shows the installat.ion 
altimeter placed to the left and (in the case of the Airport Orientat,or in a Roeing 247-n. 
where the airplane is so equipped) the radio 
compass indicator placed to the right of the 

USE OF THE AIRPORT ORIENTATOR 
& I ‘-> 

artificial horizon complete the grouping. This 
grouping is compact and as close as any obtain- 
able. It should make it possible for the pilot 
to get the airplane on the approach path and 
keep it there mith a minimum of effort and 
attent.ion since any of the instruments may be 
examined without the chance of a change of 
course taking place unnoticed. 

249988--41-2 

There is very little that is new which the pilot 
must learn in using the Airport Orientator. 

In the conception of the instrument, it was 
reasoned that the earth remains stat’ionary, in- 
sofar as ordinary flying is concerned, and that 
the airplane traveIs over its surface. It fol- 
lowed that if a scaled representation of the earth, 
in the form of a map, were held fixed by direc- 
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tional gyroscopic means, so that the north point entator but must be obtained from the range 
of the map coincided with geographical north, signals or from the radio compass if the pilot 
there n-ould result an orientated picture of im- has one. 
portant objects below the airplane. However. The gyroscope is set by reference to the mag- 
this form of orientation in itself is incomplete. netic compass as usual, which, of course, aligns 
and it. was realized that the radio compass or its the north point of the map with geographical 
equivalent would have to be used in conjunc- north. In this way, the pilot has an exact pic- 

Figure 4. 

tion with the Airport Orientator to obtain the 
results desired. 

Therefore, in the use of the instrument it is 
~lecessary only to remember that at all times 
the lines etched on the cover glass represent the 
heading of the airplane over the ground and 
that the map is remaining in register with the 
ground as the airplane turns. Since the radio 
range station serving the airport is located at 
the center of the map it is only necessary to 
know whether the airplane is flying towards or 
away from the station. This information, of 
course, cannot be derived from the Airport Ori- 

ture of the location of the radio beams, airways, 
position of the airport to these, and so forth, 
and, regardless of the number of times or in 
what manner the course is changed or at what 
angle to the airport the airplane is temporarily 
positioned, this exact picture is held in correct 
orientation with the ground itself below the 
airplane. 

This feature probably can be more clearly un- 
derstood by reference to Fig. 5. The center of 
this illustration, or of the map, coincides with 
the radio station to which the radio compass is 
turned. When the hand of the radio compass 
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is centered, for example, the airplane is either 
traveling directly towards the station on a course 
as shown through the forward center of the 
map, or it is traveling directly away from the 
station along the same course. The parallel 
lines over the lid of the instrument coincide with 
the heading of the airplane. This heading will 
irot, in general, coincide with the track. 

The position of the airplane in relation to the 
radio station is read off directly, and not the 
reciprocal heading, as is the case when only the 
conventional directional gyro is used. In other 
words, the directional gyro card shows north 
when the airplane is south of the radio station 
and headed towards the station (contrary to the 
Airport Orientator), and this reciprocal indi- 
cation provides a problem when on an off cardi- 
nal heading. The lower or forward end of the 
center line on the glass cover of the Airport 
Orientator, Fig. 5, indicates the airplane’s posi- 
t ion in relation to t,he radio station when a course 
is being flown directly towards the station. On 
the other hand, the other end of this center line 
indicates the course on a direct heading away 
from the station, and the position of the air- 
plane in relation to the station at that time. 

Here is the situation more in detail. The air- 
plane is brought out of the turn at an unfamiliar 
heading, for instance, at 60 degrees, by use of 
only the conventional directional gyro. This 
is indicated on the directional gyro as the nu- 
meral 6. At this time, it is necessary to take 
the reciprocal of this heading, which is 60 plus 
180, or 240 degrees, and then subtract 240 from 
270 degrees to determine that the airplane is 
30” S of W or WSW of the radio station. Fur- 
thermore, the position of the airport and its run- 
ways has then to be determined. A different 
procedure from the above can be followed by 
considering that 6 on the directional gyro is 
60 degrees and that this heading is 30 
degrees north of east (90 degrees), or a head- 
ing of ENE. The reciprocal of such head- 
ing is WSW, or the airplane’s position on the 
straight approach to the station. As previously 
mentioned, this is not done after passing the 
station. Therefore, it readily can be seen that 
it requires thought to do this correctly and 
consistently, together with flying the airplane 

and going over other problems incident to the 
safe completion of the flight, without such a 
device as the Airport Orientator. 

Of particular note is that the above is the 
case just in localities where there is little or 
no magnetic variation. It is more difficult to 

Figure 5. 

form this picture correctly when on the West 
coast, where the difference between magnetic 
north and true north is around 20 degrees. 

For illustration purposes a series of figures 
(Fig. 5 et seq.) is provided marking the course 
of the airplane in its flight in the vicinity of an 
airport. These figures, however, should not be 
confused with the regular type of Airport 
Orientator map (Fig. 4). 

It will be assumed in what follows that a 
flight is being made from Pittsburgh, Pa., to 
Washington, D. C., and that the airplane has 
approached the station at Washington on a 
straight course (A) from Pittsburgh (Fig. 6). 
The Airport Orient&or was then positioned as 
in Fig. 5. At B, after passing the station, the 
course is changed to a left-hand turn which 
will take the airplane around over the airport 
and across the point desired for an initial ap- 
proach. Note the position of the course lines 
on the cover of the instrument for position A, 
Fig. 5, and the position of these in Fig. 6. In 
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lcig. 6, the airplane is shown at a parallel course 
to the right of the center line; the same is true 
in Fig. 7, except that the airplane is farther out 
to the right on the left turn. 

The airplane3 in this illustration is shown 
intersecting the northeast leg of the Washing- 
ton range on :I left turn around the station. The 
Srport Orirntator in this instance solves I\-hat 
ordinarily would be a very difficult problem for 
the pilot to work out in his mind at various 
points on a circular flight, because, in crossing 
the beanls at unfamiliar angles and on a con 

Figure 6. 

stant turn, the matter of orientation is quite 
confusing. With the Airport Orientator, it is 
not necessary to follow the instrument contin- 
ually, but merely to see that, the airplane does 
not get turned directly toward the station again 
and pass over it without t,he change in course 
being noticed. Reference in this case is made to 
the aural loop, and not to the radio compass 
having a visual indicator. With the latter, one 
glance at the two instruments tells everything 
at any time without previous observation or 
thought to this end. 

The solution of the problem of orientation 
being correctly given, it is merely necessary in 
this case for the pilot to know that the station 
is to his left or to his right, which is indicated 

by the radio compass, but not directly by the 
;tural loop. It is reasonable, however, that the 
visual indicator will be used altogether in the 
uear future, thus providing not only a more ac- 
curate homing device but, in addition, giving an 
indication that is unnecessary to interpret. If 
the airplane approaches the station to the left, 
for example, the hand of the instrument points 
left; the reverse to the right. If the airplane 
passes the station to one side, the instrument 
continues to give the same reading but responds 
in a reverse niam1er to a correction in course. 

Figure 7. 

By this is meant that if the hand is somewhat 
lo the left, a correction to the right will cause it 
to move still farther to the left. The opposite 
is the case, of course, when approaching the 
station, since it then works normally. 

Fig. 8 illustrates position locnting with the 
visual type radio compass and the Airport 
Oricntator. Here the dotted positions in&cat e 
the initial position of the pointer and the solid 
positions indicate the direction in which tllc 
pointer moves in response to the rudder sense 
indicated. The corresponding positions of the 
airplane relative to the station are indicated on 
the Airport Orientator map at the center. 

The Airport Orientator is a device that can 
be used to advantage with a variety of radio 
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equipmc’~ltz cl-en with a beacon receiver, for ill 
addition to l)r(o\-iding a map, aligned to gco- 
graphical north and showing all the proper al)- 
proaches and SO forth, it also makes it po4lrl~~ 
to fly a true bisector course for a fade-out. This 
is accomplished 1)~ turning the airplane until 
t,he center lille over the map cuts the quadrant> 
through the center at an equal angle. Variance 
of this can be made for wind drift, which in 
some cases can prove to be of considerablr 
iml)ort ante. 

In order to cover several of the remaining 
points, it, will be assumed that a flight is being 
made to an off -course alternate, from Cleveland, 
Ohio, to Colunlbus, Ohio. Upon changing the 
course from the regular route, the Airport 
Orientator map for Columbus is selected and 
placed in position in the instrument. It should 
take only a moment to make the change of 
maps and have the Airport Orientat,or in opera- 
tion for the flight to the alternate field. 
Another minute or two should be sufficient time 
to tune the radio compass to the alternate sta- 
tion, after which the flight crew is free to give 
attention to ground station reports and to the 
regular work of instrument flying. 

A time check would be taken at the start of 
the change in course and after flyilig a short 
distance, if it is noticed that the airplane has 
drifted to the left or right of the course. For 
oxample, the amount of drift would be read off 
the Airport Orientator chart,, which is the dif- 
ference in degrees between the center line on 
cover and the center of the beam flown on the 
map. On occasions when there is no drift, this 
center line and the center of the beam will bc 
in alignment, throughout the straight flight to 
the station. 

Correction for drift with the Airport Orien- 
tator is accomplished by heading the airplane 
into the wind, in the usual manner, the required 
number of degrees. It is easy, without con- 
sidering That takes place, to have the impres- 
sion t’hat the dirrct,ional gyro card has moved 
in the direction in \vhich rudder is applied, when 
actually the reverse is true; that is, the airplane 
moves ancl the directional gyro card remains 
stationary. The point is that one sllould t,hink 
of this instrument, as it really operates, for in 

so doing the problems of directional flight will 
unfold as they actually exist. 

Fig. 9 illustrates a correction for a northwest 
\vind on the flight from Cleveland to Columbus, 
Ohio. It is shown by this illustration that the 
airplane always heatls in the same direction as 
the parallel lines across the top or lid of the 
Airport Orientator, since the instrument is se- 
cured to the airplane and is a part thereof. As 
soon as this concept. is fixed, the many operations 
of the Airport, Orientator \Till always be clear. 

Figure 9. 

A course compei~sating for considerable drift, 
(Fig. 0) is rather hard to col1ceiv-e if the iustal- 
lntion of the Airport Orientator is made im- 
properly. The angle BAC represents the crab 
angle on the flight to Columbus, Ohio. In stud- 
ying this illustration, it should be clear that the 
radio compass records to the right on the entire 
flight to the station, except when the airplane is 
turned periodically directly toward the stat,ion 
to determine the position in relation to the beam. 
Of course, if the pilot listens in on the beam this 
is imecessary. 

At the writing of this report, the aural loop 
is bring used almost exclusively. Therefore, in 
those cases when it is not known whether the 
station lies aheatl or astern, cither dile to passing 
over the station and ii(01 bring aware of it, or 
to being lost, mon~rnlaril,v drle to temporary 
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radio failure, the following simple procedure 
should be followed to establish the position 
once more. Fly a course to the left, for only 
a minute or two when close in to the station, at 
90 degrees to the straight course, toward or away 
from this statioil. A4t this temporary Ileading 
the Airport Orientator will he positioned as 
in Fig. 10. 

The beams A and B rel)rcsent the course from 
Clevelnrld IO Columbus, Ollio, ant1 on south 
from this latter station. As the Airport Ori- 
tntator map is now shown, the airplane is flying 

Figure 10. 

a 90 degree conrse to the above course, which 
indicates that it is either assuming a course 
along the dotted line on the left of the illustra- 
tion or along the dotted line on the right. If 
the airplane were at C, with the station ahead 
when the detour was started, :t course IEE (90 
clegroe lrw11) would t,ake it to the left to the 
ljoint where at D a course WSW would be neces- 
sary to receive a null agaili 011 Columbus. Con- 
versely, if the station were astern a change in 
course at I3 would necessitate a course assumed 
as showy at B’, when a null on Columbus was 
again obtained. The loop azimuth indicator is 
always kept at zero when employing the Airport 
Orientator. 

To connect the flight illustrations so far, Fig. 
9 shows the airplane approaching Columbus 
correcting for a northwest wind, and Fig. 10 
the position of the map upon a 90 degree change 
in course to the left. Fig. 11 shows the position 
at D, again in lint with the station, and Fig. 12 
the position at F, traveling directly away froni 
the station. 

The point intended by these illustrations is 
to make clear the simplicity of arriving at the 
airplane’s position, relative to the station, by 
use of the Airport Orientator. As can be seen 
by the illustrations, it is not necessary to resort 
to setting the directional gyro at zero on the 
null position of the aural loop, or at any other 
time. Moreowr, the matter of degrees and 
variation is elinlillakd, and with all this, the 
pilot has a pictorial reproduction of the exact 
maneuvers made. 

Figure 11. 

Tl~cst: ill~isl txt iotIs slioultl bts perfectly c.1131 I’ 
if it is boriie ii1 niilitl tllat the Airl)ort Orienla- 
tor map, which represents the ground inasmucll 
as it stays aligned with it, always remains sta- 
tionary, and that the airplane flies over its 
surface. 

The illustrated fliglrllt from Cleveland to 
Columbus, Ohio, leas nom been brought up to 
where it will be considered that the pilot is in 
range of the airport control tower. Assuming 
that a course is being flown in the N Twilight 
don-n the north leg (Fig. 9)) let. us find out what 
the pilot can determine by means of the Airport 
Orientalor. 

The airport lies adjacent to the radio station 
directly in the line of flight. The altitude at 
rhis point is shon-11 as S16 feet. This marking 
is to the left of CO (Columbus) near the rim 
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of the map Dmetly &bole thl\, m smaller 
figures 1s the mmunum altitude for lettmg 
down on the field Acxoss the north leg of the 
barn 1s the numeral 2000, wbxh replesents the 
mmunun, mtml appmch As mentioned Poe- 
~lously, the final app’o‘Lcb altitude. In >ma11er 
figures above the mtml approach figure also 
may be sho\\n In futher reference to these 
mmmums, on the other legs of the radio range 
the proper mtml approach from each dmctlon 
1s gmen 

To the south and shghtly to the left on the 
map a dot 1s shown, repmentmg an unusu~llj 
high obstruction, as, for example, a mnmercx~l 
broadcastmg statlon As the pllot makes his 
mltml approach, all this nlformatmn can be 
absorbed and retamed mth a mmunum of 
effort When he finally changes 111s transmtter 
ever to the amport control tower, he ml1 be m a 
posItIon to request mportant mformatmn, and, 
III turn, he ml1 be able easily to understand and 
retam that ahlch 1s lecemed from the tower 
On such an approach as shown, w.lth the cedmg 
at, say, 1,500 feet, v~s~lslhty 5 m&s, the p&t 
should be able to get under the overcast before 
nrrmng ova thp statIon nhlch, tr&c ~PL- 
mttmg, nould be ndvantageous in v,ew of the 
~ei-y hlgb obstluctlon Just beyond the stahon 
at about the exact posltlon of conmg out of 
the overcast On the other hand, If he had 
to hold 4.000 feet and stay up m the o>erca?t 
he could make the best of tlrc sltuatmn by deter- 
mmmg lust nhere and m what dnectm, tlaffic 
agsm permttmg. he would break out under- 
neath for the approach to the runway 

In this case rre ~11 assume tlmt the ground 
nmd 1s the same as aloft, northwest The pilot 
\1onld notice, upon consu1t1ng the AnpIt 
Ormntator map, that the landmg IS to be made 
on the shorter of the t\\o dmgonal runw?gs 
It also nould be notmd that this approach ~b 
dmctly agmst the field boundarms, and, of 
coui-se, havmg no knowledge of the possible 
obstmchons m lme ulth the runnay, detaIled 
mformatmn pertment thereto would be re- 
quested from the uport control towel. Un- 
doubtedly, the p&t would receive all this, and 
m addltmn, mformatmn regardmg any cow 
stmctmn \\ork that mght be m plogress at that 

tune Reference to the AIrport Onentator 
\\ ould then be equal to men mg the field Itself, 
111 studymg the partmlar sectIon 

Of all flight problems, that of traffic. around 
~11 amport 1s one of the gmtest To obsene 
lhe part played by the Alrpmt Omntator m 
tlus case It ml1 be mm~l, wth respect to ou 
illustrated flight that one ,urplme IS roundmg 
the field, contact, on a left turn, and another 
IS preparmg to take off A thnd one 1s ap- 
proachmg from the nest at 3,000 feet This 
typifies an ordmar:- cond&on and ~111 Illustrate 
the value of the Anport Onentator 

The pllot m each axplane, If equipped wth 
an Amport Onentntor, has the detaded p&m 
nnd can follow each clrsnge ns It occurs If 
the amplam on the ground E. dxpatched nlth- 
out delay, the pdot ml1 regulate his clmb so 
as not to mterfere with the axplane commg m 
from the west, and the east-bound pdot mto 
Columbus ~111 m turn be sure not to lose any 
altitude The contxt m-plane would ghde n, 
mthout mtemptm, n-h&l course would be 
erldent to the two remammg n-bound pllotr. 
and the higher of these mplme-, nhxh 1s the 
one from Clewland, nould cncle the statmn 
momc.ntal dy nh~lr Ilw othel mrplanc, after 
pawng the qtatlon would >ery likely make II 
ught-had turn to the runnay approach posl- 
tmn This fmal maneuver by the anplane from 
the west, as well as all former maneuvers, would 
be antmpated by the pllot on the south-bound 
flight Into Columbus, all of whmh mfommtmn 
19 easy for hm to assmnlate and utlhze III 1~ 
pla11 He may then approach and land wlthont 
confumon, danger of collmn, and loss of tune 

It 17 now assumed that the value and the 
operatmn of the import Onentator are clear 
One more pomt ~111 be ated honewr mesmucb 
ils It 1s quite Important It 1s relatme to makmg 
n low approach to a runway dunng unfavorable 
weather condltmns, such as 1s frequently the 
case at Pittsburgh, Pa, on one of those cnsto- 
msry smoky mghts Then the cellmg 1s none too 
high and the mslblllty IS practmlly zero It 
1’ quite unnecesssry to emphasm that thm 1’: 
dG%cult 

To relate the usual case, the fhght progresses 
to the pant where the an-plane 1s over the 
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field, which is reasonably visible from a vertical 
position. Objects pass quickly at two or three 
hundred feet, and soon the airplane is off into 
total darkness once more, where the turn im- 
mediately begins at a fairly sharp rate, since 
the pilot realizes the value of not losing sight 
of the :airl)ort if possible. Of course, try as he 
may he usually does get completely away from 
the field, and on the return, when the airplane 
is in a glitle, fiiids that, the approach is being 
made at an angle to the intended course, and 

. 
Figure 12. 

I Iiat there is 100 nm~l~ speed and too much 
altitude. 

For the elimination of this troublesome con 
dition, the Civil Aeronautics Authority is in- 
stalling approach lights at all of the principal 
airports. Perhaps such work will prove to be 
one of the most valuable navigational aids. 
Hovvcver, in itself it may prove to be somewhat 
incomplete since when the visibility is really 
poor, the pilot finds that in using the conven- 
tional directional gyro for directional guidance, 
it, is almost impossible to determine when to stop 
the turn, particularly if this is to t,ake place at 
ill1 off-cardinal heading, as for example, 
southwest. 

In flying close to the ground at greatly re- 
duced airspeed, together with beginning the 

glide at a certain point, so much attention has to 
be given to this end that it is extremely difficult 
to follow the course of the directional-,gyro card. 
The card appears to turn quite rapidly and, due 
to the very small portion visible, it is difficult, 
for the pilot to determine whether an increase 
or a decrease in figures is taking place. 
With the Airport Orientator, the matter of 
quick thinking or continual observance of the 
card is unnecessary, as the course is merely 
changed in the direction to begin the glide simi- 

Figure 13. 

Iarly to that done during contact, ilying. This 
is accomplished in the following manner : Upon 
passing over an approach light-and only one 
light r1ee.d be visible to start the straight ap- 
proach to the airport-the airplane is turned 
until the runway to be used, as shown on the 
Airport Orientator card, parallels the line of 
flight, as indicated by the position of the cover 
lines, Fig-. 13. 

The fundamental value of having the propel 
in-line picture of the airport, the lay of objects 
within the airport area, together with pertinent 
information dealing directly with the approach 
proble.m, should now be apparent. The next 
phase of this report deals with the part played 
by the Airport Orientator in instrument ap- 
proach work with regard to traffic control. This 
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15 treated quite thoroughly, as any device that 
~~11 munmne the thought Involved should m- 
deed be welcomed, even If procedures are possl- 
ble \vlthout It 

Although not extenslrcly practxed, the pres- 
ent method of mstrument approach at termmals 
plovlded wth ar-trz&c control permlts the 
entry of se7 era1 airplanes mto the axport 5188 
at the same time, when It 1s posslble to sepal&e 
these by sufficient &tulle, weather bang the 
go~ermng factor Other amplanes en route to 
this field are held out over a radio “fir” until the 
pllots are advwad to proceed m 

men the lnltlai appr~dl to an alrpolt has 
been made, the tnne necessarj for an espenenced 
nlstrument pllot, fanuhar vnth a particular an- 
port, to make the low approach and effect the 
landmg depends upon the method emplojed, 
the dltltude to be lost, and the prewlmg calmg 
nnd vlslblllty at this pomt When an amport 1s 
dorm to Its mmunum, the average approach 
tune 1s 15 minutes, or an income of four a,r- 

planes an hour 
Due to the keen mlhtary nrterest shown u, 

m-ways mstrnment flymg wlthm the last 3 ear 
and the considerable number of prwate pllots 
who have obtamed mstrument flymg rstmgs 
and hare equipped then. dlrplanes for this type 
of Aymg, so traveled ai-~ the an-ways that nn 
traffic has mcreased to the pomt where It 1s not 
uncommon on a normal three-hour fhght to be 
held out from awports as much as tmo hours or 
more on makmg sppmacbes at say, three an- 
ports This requn-es a total of five hours m all 
for the tnp This type of “per&on 1s trymg 
to passengas and pllots ahke, and as for the fu- 
ture, as shght as the mcrease m traffic could be, 
It ml11 nevertheless present an outstandmg prob- 
lem with present methods One or more terml- 
nals already have reached the saturation pant 
nltb scheduled fllghts alone, which means that 
durmg certam permds each addltlonal airplane 
mto one of these an-ports holds up succeedmg 
Zlli-plUES 

With the present practice of low approach 
all let-downs to below the overcast are made m 
one dIrectIon Tlus procedure 1s largely re- 
sponslble for “UT anport traffic delays by the 
anplane frequently bang ten m&s “1‘ so on 

the wrong side of the statlon \\hen ordered m 
It 1s doubtful If tins procedure can be practvzed 
m the future m mstrument approach and m- 
strum& landmg operations The effect of the 
wnd on the extent of run\ray used, together 
wrlth the danger mcurred m appreaable drift, 
~111 call for landmgs bang made m at least 
four dxectlons at alrports nhere this 1s pos- 
slble A year “i-two hence ahen an airplane 16 
ordered to land on mstruments, flight will pro- 
ceed at a mmunum safe altitude dnwtly to the 
pomt of starting the approach and ghde to the 
axport This tjpe of approach ml11 be mate- 
nally alded by the use of some such device as 
the Alrport Orxatator 

The futuw layout for slrport approach un- 
questionably ~111 provide for markers on each 
beam, as shown on the south leg of the Pltts- 
burgh range m Fig 14 Not only would such 
d. system designate to the pdot the distance out 
from the statlon, and thereby affect c&am 
final preparations of the fhght, but It would per- 
nut a course to be flonn drectly to the pant of 
changmg owr to mstrumcnt landmg facllltvas 

In Fig 14, the approach or &de to the &II- 
port m tins mstance 1s mado to the southwest 
Although the Pittsburgh layout of range 
courses and lo&Ion of field to Lange stations ~b 
of the amplest possible type, It nevertheless, 
presents quite 3. problem m onentatlon to the 
pdot m such nn mstsnce BS Illustrated On the 
flight illustrated It becomes necessary to angle 
mto the beam south of the marker, and, upon 
passmg over this pomt, flv northeast to a pomt 
LonsldeIably past the anpolt, where a turn 
would be made Into the mstrument landmg 
beam and a course assumed dorm to the airport 
qouthwest 

The. above maneuver, made on unfamdlar 
headmgs, and one of four or more approach 
maneu~em made at various tunes at this an- 
port, combmed xnth prepnatIons for mstru- 
ment approach on the ghde, mrolves conad- 
aable thought To make the approach problem 
more difficult, however, let It be assumed that 
the pllot 1s ordered to crcle the range statlon to 
awalt his turn m, and that he recares this 
order at posltlon A after makmg several cxcles 
of the amport area At this pomt, due to the 
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thought requisite in carrying on periodically a 
conversation with the control tower and in 
lowering the circling altitude occasionally to the 
next thousand-foot level, along with a study of 
possible prevailing icing conditions and attend- 
ing to other matters incident to proper flight at 
this time, the pilot may have little or no idea of 
his position or the. lay-out of the airport problem 
ir< general. Inasmuch as the tnrning maneuver 

Figure 14. 

was the primary cause of this confusion, the 
natural reaction on the part of the pilot would 
be to stop the turn and thereby make it possible 
to simplify the problem somewhat. However, 
the best plan would be to turn the airplane once 
more in line with the range station and attempt 
to make out, before passing over it again, the 
approximate distance from the station and the 
n-hole orientation set-up in general, in order 
that a course could be flown along the line B. 

A11 this requires enough thought to make it 
impractical with present methods. If only a 
simple error were made such as misjudging the 

distance of the airport from the range sta.tion 
which resulted in crossing the approach beam 
very quickly and unnoticed, a wrong course 
easily could be flown along the line C, resulting 
in complete confusion which would necessitate 
the working out of the problem all over again. 
With the Airport Orientator and the visual-type 
radio compass, or automatic direction finder, 
the problem in any case would present little 

Figure 15. 

more effort than that required in contact flight. 
The operation of the automatic direction 

finder with the Airport Orientator is shown in 
Fig. 15. The operation of the Airport Orien 
tator is shown in connection with the contim- 
ously indicating, single-pointer type of instm- 
ment although the same information as to posi- 
tion may be derived from other types such as 
the omnidirectional range, utilizing a cathode 
ray indicator, or the type which uses two 
pointers. The airplane in the circles in this 
illustration, over which the hand of the instru- 
ment rotates, is the view of the direction finder 
as seen by the pilot. Once it is tuned on a sta- 
tion, no further work is necessary to determine 
its direction, since the hand of the instrument 
always points toward this particular station. 
In its use with the Airport Orientat,or, when it 
is tuned in on the station in the center of the 
map, it is merely necessary to visualize this 
angle to the station on the Airport Orientator, 
or on out from the extremities of the Airport 
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Ollentntul map, dependmg on the estmxited 
distance of the axplane from the station An 
ad 111 determlnlng this IS the lapldlty wltb 
mhlch the hand of the dncctlon finder moles 
mhpn the nnplnne IS trarelmg on an angle to the 
stntmn Slll<t! there 1s 11” pomt m flyng a 
considerable dxtnnce out on a parallel with the 
range station, It should be a relstnwly snnplc 
matter on such a course close m to determme al- 
most nnmedutely the exact spot “7 er vhlch tbc 
<nrplane 17 then fljmg, ac: 11 ell as have the propel 
Inhno p1ct11re gwen 

In consldenng the value of the AIrport 011. 
pntstor m the hght of the facts presented It 1’ 
belxred that the mstmment can be of value at 
ally anport. even lf 1t 1s an alternate arport to 
whxh the pllot has never been before Rather, 
t111s 1s m rea11ty a feature of particular nnpor- 
tame for we are commg more and more to the 
tjpe of flying that calls for the use of alternates 

The larger an lmes spend substanhal sums of 
money in havmg thar pdots fly to alternate 
nn-ports, so that they may famdnrue them- 
selres nth off-course: routes and termnx,ls 
necessary m the event of nnposslble westhel 
condltlons orer their onn rout,e %?lth n” place 
to land It 1~ d&cult, however, for these same 
pllots to carry m rmnd the pictures of all thar 
alternate awpoltq They usually have an Idea 
as to the s,ze of the, field and Its approxnnate 
locatlon mlth reference to the radio station and 
the> know the COUrRe f1om a pomt on t11ex own 
route to thlr alternate amport, horrever, thej 
may fad to remember such Important points as 
the alhtude of the field and the he&t and posl- 
11on of pnnclpal obstrudlons m Its unmed~ate 
xlcmlty The matter of proper approach, of 
rour.se, 13 another comphcatmg factor ,n the 
tramng, and If this 1s Included, It nxreases the 
number of thmgs whxh the pdot must hear ,n 
mind “P must straIghten out m such an eventn- 
.d,t,y by reference to the c~ompany manunl on 
the x RV to that axport This, however, IS 
difficult, for he hss n&her the tnne, due to 
narlgatlonal problems and many questions pe- 
cared over the ra,dlo from hw company statlons, 
nor 1s he 111 the frame of mind for the absorption 
of such d&ills Nenrtheless absorbed the>- 
nmit be for he cannot proceed drectly to the 

<dternate axport and get under the overcast as 
quckly as possible, trustmg to luck that every- 
thmg all1 come out all right It IS needless to 
emphasize that this method 1~ fraught with 
dangers and that It would be deslmble to rectify 
the condltlon by sunphficatlon of procedures If 
possible 

When speaking of alternates, reference 1s 
made to those axports located xt a distance from 
the regular route, when m effect there we al- 
ternates on the course flo\rn Reference m this 
JnhmLe 1s not made to the Emell$nc) field5 m 
ronte but to the mtermedlate termmals wluch 
u-c passed up on qmte a number of the mcreas- 
mgly popular nonstop fhghts Plttsburglr 
(Fig 13), madentally, IS such an xlternste for 
Amencan Anlmes on It? W’ashmgton-ChlcaFo 
11onstop run 

The pnnc~pal use of the Au-port Orwntator- 
onentatmn around an axport-has been dv,. 
cussed m this report Although on Its nntlal 
test run no clann was made for the value of the 
An-port ormltator as an en route 1nstrumellt, 

many pxlots found that It was eas,er to fly a 
course through reference to the Airport On~n- 
tntor map, or card, than to the conrent~onal 
drectlonal gyro card smce It presented a 
larger obselred oblect and therefore afforded 
exaggerated movements 

TESTS 

Folloamg the delnerv of thP axport Onen- 
tator to the Bureau of Ailr Commerce arrange- 
ments were concluded throngh Mr Stark to hart 
It nntalled m a Boemg 247-D opclated by 
PennsylvanIa-Centr.Ll Anlme9 and a prelmu- 
nary descnptlon of the Instrument was pub- 
hshed m the Air Commerce Bull&m of Norem- 
her i.i, 1937 Sweral months of testmg under 
,71rhne condltlons of operation followed, the re- 
suits of nhlch were sufficiently gratlfymg to the 
inventor and to the Buresu 

PIlot approval was munedlate and practnlly 
onammous A questlonnan-z was prepared by 
the Bureau and v&s crculated among those 
pdots who had had an opportumty to become 
fan&r with the mstrument A generous re- 
sponse by the pllots gsre force to the conclusion 
that the instrument wpresentrd a worth-&de 
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modlficatlon of the standard drectlonal gyro and approach mformatlon plctorlally rep- 
The questlonname and the rephes of the pilots resented and held m proper orlentatlon 
appear as Appendix II to this report wth the ground 

Various fears awe expressed at the outset 2 All of the essential arport and approach 
that the addltlon of the map, partxularly If this Inform&on can be placed on the Au-port 
were defectwe m balance, would have a detrl- omntator map 
mental effect upon the accuracy of the mstru- 3 Use of the Axport Onentator 1s a worth- 
ment In practice, honever, the performance rrhlle and sunpIe way of provldmg the 
of the Axport Orrantator was found to be supe- pdot mlth essentud mformatlon It does 
rmr to that of many standard dlrectlonal 83’” not add tc the number of mstrunents whose 
mstruments Smce only one Amport Onen- mdlcatlons must be observed 
tator was m eslstence, It was nnposslblc to 4 The Alrport Orlentator 1s a device vhlch 
determme whether there was ZI real reason for can be used to advantage wnth a variety of 
this or whether the gyroscope element selected Items of radio equlpment 
for the Ormntator happened to be exceptional 5 The Axport Orlentator IS of value to both 

The mstrument was then loaned to American the an-lme pllot and the prwate flyer 

Awlmes and was mstalled m then. Lmk Tramer 6 In an-lme use, the Arport Onentator IS 

at Newark Reports on the results of this test- an mvaluable complement to the company 

mg are not yet available but due to Army mter- manual and 1s apphcsble to both axports 

est the manufacturer has declded to manufacture en route and alternate axports 

enough of the mstruments to permlt several to ‘7 The umversal use of the ~41qm-t Onen- 

be loaned to an-lmes for test At present, the lator probably would sunphfy the problem 

mstrument 1s asslgned to the CK11 Aeronautics of traffic control The two most obvious 

Authonty’s Instrument Trammg Se&on at ways m nhlch It would accomphsh this 

Wayne County Arport, D&o& Mlch It nas are 
flown by many representatwe pdots m that Sec- (a) by enablmg the pllot to rlsuallze the 

tlon’s Stmson axplane and then mstalled as d. locatIon of other airplanes m the VI- 

permanent fixture m the Lmk Trainer operated cmlty as these are reported to bun 

by the Se&on (b) by reduclng the tune necessary for 

The mstIument IS protected by patents which the p11ot to orlent himself after re- 

have been issued to MI Stark and ~111 be manu- celvmg mstructlons to land 

factured by the Sperry Gyroscope Companq 8 The Axport Onentator, &bough nol de- 

under hcense slgned as such, may be used as an en route 

CONCLUSIONS 
mtrument, the map bang observed Instead 
of the conventmnal dn-ectlonal gyro card 

From the statements of the pdots who used 9 The An-port Orlentator has no mlsleadmg 
the An-port Orlentator durmg Its extenswe or confusmg chnracterlstlcs 
testmg under air-hne condltlons of operation, 10 Increasmg use of the Arport Orxntator 
the follommg conclusions are drawn ~111 brmg about the development of the 

1 The Amport Orlentator defimtely reduces Ideal type of map for the Instrument and 
the pdot’s effort of vlsnahzmg a picture of wdl develop new means by whxh the m- 
the amport by prondmg bun with an-port strument wll ald the pdot 



APPENDIX I 

SPECIFICATIOKS FOR AIRPORT ORIENTATOR 

These spwficatlons corer an expermmntal 
mod,ficat,on of a Dn-cctmnal Gyro whxh ~111 
heremsfter be called an airport or-lent&r 

Sectmn 1 General Descr,pt,on 
The general obJectwe of this mstrument IS to 

Jxo”de a mountmg for J. detaded map of an 
axport and Its surroundmgs, uhxh mountmg 
nlll automstxally rotate the map nlth respect 
to the axplane so that the map wulll remam 
properly otwntated with the anport 

Se&on 2 Detaled Spee,ticatmns 

1 The orlentator shall be constructed so far 
as IS posslble of parts used m the standard form 
of the dnwtlonal gyro mstrument 

2 The housmg of the ollentator shall be pro- 
vided M lth a hmged top contuung a wmdow 
lhro~~gh \\h~h the msp may bc nlened by the 
pilot when nlstrument 19 mounted on the mstrw 
ment panel of an airplane Saul nmdow shall 
be ruled wtlr reference lines m a manner to be 
deterrmned by the contlactor and shall repre- 
vmt &at he behews to be the best arrangement 
from the stsltdpomt of leglblhty, ronvemence 
,wd mformatmn 

3 The Jnnged co\ er sh.lll be pro7 lded Rlth a 
frlctlon stop to retsm it m the rued pas&on 
dump the map-chsngmg operation 

4 Mean? shall be provided operable by the 
aging knob to mterrupt suction to mstrument 
hn-mg a map change so as to prevent unfiltered 
RX from entwmg the instrument 

5 An ax filter shall be provided and mounted 
ni the housmg in such a manner as to permit 
qmck and easy replacement Air entermg the 
instrument shall pass through said filter which 
shall be dwgned m a manner best calculated to 
remove such foreign substances as might prove 

mJurlous or detrunental to the operation of the 
mstrument 

6 The mstrument shall contain a mountmg 
for a circular m-port map 

7 The map mouotmg shall maintain the map 
m synchronism m azimuth with the stablllzmg 
element 

8 The map shall be so located and drlren as 
to msure proper relatmn betreal the map and 
the mountmg 

9 The map mountmg and the instrument 
shall be so desIgned a$ to permit quxk and easy 
change of the map by the pllot during flight 

Seetron 3 Inapeetm and Tests 

1 The manufacturer 1s solely- lesponslble for 
comphance with these speaficstlons and for 
materlal and aorkmnnshlp, and for proper m- 
spectlon thereof during the process of manu- 
facture However, any authorized representa- 
tive of the Depnrtment of Commerce shall be 
afforded all reasonable means for makmg an 
mspectton, if and n-hen the Department elects 
to do so, but such mspectlon shall m no way 
rehex e the manufacturer from responslbdlty 

2 The manufacturer shall make such tests 
ai may be specified by the Depa, tment of Com- 
melee to determme whether OI not the mstru- 
ment was budt m accordance with lhese spew 
ficatlons A representatwe of the Department 
of Commerce may witness such tests as are 
deemed necessary 

3 The mstrument shall satlsfactorlly meet 
the reqmrements of subsection H of Sperry 
G~loscope Company’s speclficatlon no X 69410 
copy of which 1s attached to this speclficatlon 
and forms a pat thereof 

Seetmn 4 Tune of D&very 

The completed mstrument shall be submitted 
for acceptance to a reprewntatlve of the Bureau 
of AK Commerce at the contractor’s plant 
nlthm one hundred and fifty (150) days of the 
date of the contract 

(19) 



APPENDIX II 

Questmmure Sent to Pilots of Pennsylvanm-Central Admes 

DEAR MR BUNK 
As m the COULSB of your work you have doubt- 

less flown the Pennsylvama-Central Alrlme air- 
plane equipped mlth the Sperry-Stark A~port 
Orlentator, the Bureau would appreciate re- 
cemmg an expressmn of your opmmn regardmg 
It 

The Bureau spent the money necessary to 
budd the mstrument for one purpose only, 
namely, the sunphficatlon of the pilots’ Job 
Only the pdots can tell us If It actually does 
what It was deslgned to do A free candld ex- 
presslon of your opmlon 1s mvlted relatwe to 
the follonmg pomts as well r~s to any other? 
on wbch you b&eve your opnnon valuable 
m apprawng the value to the pllot of this 
instrument 

1 Does It reduce the pllots’ effort of visual- 
mng a picture of the awport 8 

(a) Anport en route 
(b) Alternate alrport 

2 Is It a worth-ah& and ample way of 
gwlng the p&t mformatmn and does It do 
this as well or better than manuals a 

3 Can most of the mformatlon you consider 
essenbal be placed on the map 2 If not, what 
should be addeda 

4 Would Its umrersal use snnphfy any 
phase of the traffic control problem g 

5 Has any characterlstlc of the mstrument 
caused It to n&end you a Is the mstrument 
c0nfus1ng 1n any respect e 

6 Do you have SLY suggestlons for the em- 
provement of the devxe or the mapsa 

Your cooperation 1n tr‘insm1ttlng your opm- 
mn and suggestions ml11 be greatly apprecmted 
as It IS only thereby that any really v&d es& 
mate can be made of the value of thls mstrument 

Very truly yours, 

Replies of Au- Line Pllots to Questlonname 

While the number of pdots who have had an 
opportunity to use the Orlentator under servxe 
condltmns 1s not as large as could be mlshed, a 
remarkable unanumty of opnuon exists among 
them relatwe to the help It gwes them through 
the sunplticatlon It affords 

About twelve pllots rephed to the question- 
llare as folloas 

1 Does it reduce the pilot’s effort of YGU- 
ahang a picture of the axport 

%Y %ir &a 
(a) *,rport en ro”te------------l0 II 2 
(b, Alternate alrport---_--------l~ 0 0 

2 Is It a worth-whde and sunple %ay of 
glvmg the pllot mformatmn and does It 
do this as well or better then manuals 2 

Afirmatwe 8 Neg&me 0 

Four pllots did not answer this question dl- 
rectly but mdicated that 

(A) The Omentator was more convenient 
but less complete than a manual 

(B) The mstrument v&s superior to the 
manual provided that It was arranged 
so It could be seen wthout eyestram by 
both members of the crew 
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(C) The mstrument and the manual served 
different purposes and both were desrr- 
able, the manual to be studled and the 
Orlentator tc serve as a reminder 

(D) A manual 1s necessary to permlt the 
pdot to plan a method of approach 
durmg which the Orient&or 1s mvaluable 
m keeping the pilot informed as to the 
locatmn of the field and the plane’s pas,- 
tlon relatwe to the field 

3 Can most of the mformatlon you consldel 
rssentlal be placed on the mapa If not, 
,\hxt should be added8 

ilfi~natzve 10 Negatzve 0 

One pilot b&wed that the back of the map 
should be used for addltlonal mforma- 
tlon mhlch nhlle not exactly essential 
would be readily avsllable for reference 
Also that the hazards around the an-port 
be prmted thereon m red mk The 
plscmg of obstructions on the map 
proper m red 1s Intended when these 
maps are printed m color One pllot m- 
dlcated that the map should be shghtly 
larger 

4 Would Its unwersal use sunphfy any phase 
of the traffic-control problema 
The answers to this question were d&cult 

to separate mto simple groups of a5rma- 
twe and negatwe nnwels Two pilots 
did not b&eve its use would snnphfy 
traffic-control problems but all of the 
others believed 1t might or should either 
directly or mdlrectly Several pilots m- 
dlcated the manner m whxh they be- 
heved this sunphficatlon would be cf- 
fected and a fern described cncumstances 
under which Its use had snnphfied their 
problems There seems to be reason to 
behove that the map before the pllot 
helps hnn to v~suahze the location of 
other planes m the vlcmlty as these are 
reported to hnn Alw there seems to be 
ample reason to bellow that the use of 
the Ouentxtor materlxlly reduces the 

time necessaiy in orienting aftcr recew 
mg mstructlons to land 

5 Has any characterlstlc of the instrument 
caused ,t to mislead youe Is the mstru- 
ment confusing in any respectz 
Aji%mtwe 0 Negatzve 12 

6 Do you have any snggestlons for the im- 
provement of the device or the maps 2 
Sereral pllots rephod with suggestions rela- 

two to this nnportant pomt It lsproba- 
ble that the development of a map which 
most pdots ml11 agree 1s Ideal w~1lJ reqmre 
conslder~ble tnne and study That It 
will be, m fact, evolved throrongh the use 
of the mstrument by an lncreasmg num- 

ber of pllots all of whom are contrlbut- 
mg them experience to the dewlopmenl 
of a more satisfdcloig plctnre of the all- 
port v1cm1ty 

A letler addleseed to Mr J H Ncale, Opera- 
tmns Manager for Penns4lvanla-Contra An- 
lines Corporation 1s appended together with MI 
Neale’s reply These are self-explanatory 

DEPARTMENT OF COMMERCE 
BUREAU OF AIR COMMERCE 

WASHINGTON 

APnrl, 22 10% 

Mr J HAXII,~ON NE~LE 

As you know, the Bureau of An- Commerce, 
through n contract with the Sperry Gyroscope 
Company wasted Pdot Stark of your organua- 
tlon to develop his Auport Orlentator Upon 
completion of the first mstrument, It was loaned 
lo Mr Stark who arranged to have It mstalled 
m a Pennsylvania-Central au-plane 

We understand that the mstrument has now 
had considerable fhght testing by most, If not 
all, of you pllots Tlwefore m order that we 
may determme the value 01 the mslmment, upon 
lhe dewlopmenl of which Government funds 
were expended, no 11s~ e WI lttcn to encl~ of your 



pdots requestmg his can&d oprnon of the K- 
strument A copy of the letta to one of the 
pdots IS ewlosed for your mformahon 

In order to make our estimate of the value of 
tlus mstrument concluswe, we shall appreaate 
recemng ,ou, opmmn of the mstrument and 
ml> sugge‘9tlolls jon may care to offer concern- 
mg It We also ha>e asked Mr C B-dell Monro 
to comment on the value of the mstrument 

Thankmg you for your cooperation m this 
matter, I 5111, 

ve1y truly yours, 

PENNSYLVANIA-CENTRAL AIRLINES 

CORPORATION 

Allegheny County Amport, F’dtshurgh, Pa 

May 25, 1938 

Mr JOHN EASTON, 
C’hzef, Azwraft Xectwn, 
Depmtmnt of CGmmeTce., 
Bumm of Aw Comm3ce, 
Wmhzngton, D 0 
DEAR MR Easmn 

I have been away from my desk for a few 
weeks and regret the delay m answermg your 
mqury concernmg the Sperry-Stark Axport 
Olxntator 

WB were able to arrange a \ery conrement 
mstallatlon on the mstrument board, and I be- 
heve that adapt&m of the map &al to the 
pdot’s routme was munedmte and wIthout any 
confuslon, smce It conformed to the dmgrams 
which most of the pdots carry for orlentatlon 
with regard to each of then route range stations 
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A general comment winch I recaved from the 
pdots m relation to the use of the mztp on let- 
down procedure was the unp~rsmon of sohchty 
vohxh the open face gwes with changes m the 
headmg of the axcraft as contrasted mlth the 
famlhar flashmg of numbers m the standard 
gyro wmdov 

The map could be made a very sunple meals 
of conveymg mformatlon about an-port areas 
This 1s extremely important to us its It apphes 
to alternate fields In servmg this purpose and 
the needs of Itmerant pIlots, I behese the map 
should resemble the charts whxh the pdot has 
been usmg In dwcussmg this rrlth Horace 
Stark, there was some thought of trymg a cwcle 
cut from a regional chart \\lth an adchtlonal 
promment &splay of the urport posltlon 
Pdots unfannhar with the area would then see 
litndmarks at the correct angle relatwe to theu 
headmg 

Accordmg to dlscusslon with pdots the map 
dial lends Itself to more preaslon m let-down 
procedure and approach to runxray arports 
This leads to the thought that the orlentator 
might be very valuable as an adjunct to landmg 
beams m pi-eventmg rarmtlon from the straight 
lme of approach 

A dewable change m the Axport OnentaLtor 
would be to combme It ~lth a wsual mdxatmg 
mstrument m connection wvah the drectlve loop 
recaver to lessen the demands on the pdot’s 
attention durmg the short period of the 
approach 

Very truly yours, 
PENNSYLVANIA-CENTRAL 
AIRLINES CORPORATION 

(6) J H NE~LE, Opemtwns Manager 


