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EVALUATION OF AIRPORT SURFACE DETECTION EQUIPMENT 
MODEL AN/MPN-7 (XW-1) 

PART II 

OPERATIONAL EVALUATION 

SUMMARY 

This report 1s the second of two reports 
which descrxbe the evaluation tests on experr 
mental axport surface detectmn equipment 
(ASDE), designated by the Department of the 
Am Force as Radar Set AN/MPN-7 (XW-1). 

Through the use of controlled taxllng 
tests durmg whxh measurements I” range 
and azimuth were made and through photo- 
graphs and observatm” of the radar mdlcator 
during perzods of good and adverse weather 
condxtlons, It was determ,“ed that (1) the 
target resolutm” of this radar IS such that 
the ma,orlty of the surface traiilc control 
functmns can be performed safely and accu- 
rately, and (2) this radar presents an mdl- 
catm” of runway conilguratm” and detail 
whxh 1s adequate for the control of surface 
trafilc under exlstlng weather ml”x”ums 

This radar was observed and operated 
during permds of varying kinds of preclplta- 
tmn Fallmg snow was notobserved to affect 
the radar lndlc atlo” adversely. however, 
meltmg snow a” the ground caused some 
deterloratlon ai ixld detail Some methods 
of snow plowing resulted I” false runway 
center-lme lndlcatlons Moderate rain 
showers caused a deterloratmn of detail 
both I” the aIrport lndlcatlo” and I” target 
qualxty 

INTRODUCTION 

One of the responsxbllltles of the al*- 
port traiix controller 1s d,rectl”g arcraft 
movements wlthm the boundarle s of the 
landmg area The taxI clearances that are 
Issued to the various alrcrait are formulated 
by the axport traiflc controller with reier- 
ente to what he sees on the axport and to 
the arcraft posItlo” reports that he retelves. 
The trend to expand and ~“crease the landmg 
area at many ai today’s axparts and the 
extremely large areas encompassed by many 
of our newer ones have made the axport 
traiilc controller’s ,ob of seeing all of the 
landmg area a very dlfilcult one In addltlon, 
authorzatlo” has bee” granted at most al=- 
ports for the operation of arcraft during 
weather condltmns when the vlslblllty 1s less 
than one mile Under these condltmns, the 
controller can no longer rely upon his vls,o” 

to ascertaIn the posltmnof landmg or taxllng 
arcraft on a large part of the alrport It 1s 
also very dliixult for the controller to ob- 
serve the movement of alrcrait or the posl- 
tlon of parked axcraft on a large landing 
area during the hours of darkness Alrports 
with heavy traffic present a” eve” greater 
problem to the traffic controller and to the 
p&t I” the iormoi numerous hangars, ofilce 
bulldmgs, vehicular ramp traiix, and con- 
gested parkmg areas I” some cases these 
condltmns result 1” Inadequate tax1 clearance 

miormatm,, axcraft delays, and damage to 
arcraft and equipment 

At many axports, the approach ends of 
some of the runways are not dlscernlble 
from the tower durmg restrvzted vlslblllty 
condltmns It 1s not possible for the cantrol- 
ler to determme whether a takeoff has com- 
menced 07 whether the approach end of the 
mstrument runway has been cleared by al=- 
craft and vehxles. I” these cases, It 1s 
necessary for the controller to wait for 
posltlon reports before a take-off can be 
authorleed 

The commun,catm” contacts and delays 
are excessive whenever the axport traiflc 
controller 1s unable to view the entlre portmn 
of the IandIng area The controller 1s not 
able to offer any assistance to taxlmg al=- 
craft or to foresee and prevent any possible 
ramp traffic co”fllctlons This type of 
operatm” becomes hazardous dur,“g periods 
of restrxted vls,blllty, because the normal 
ground reference pomts are obliterated It 
1s then doubly hard eve” for the pllot who 1s 
famlllar with the landing area to determine 
h1.s posItlo” a” the azport, and one who 1s 
unfamlllar with the landmg area may become 
hopelessly lost. As a result, all alrcrait 
usxng the landmg area are delayed, and, I” 
some mstances, a” arcraft on the approach 
has had to take a wave-off at a crItIca part 
of the approach because the controller was 
not able to determIne whether or not the 
landing runway had bee” cleared by the 
previous approach or by taang alrcrait and 
ramp vehicles 

One solutlo” that has bee” proposed as 
a means of provldmg xnproved Information 
to the control tower durmg periods of poor 
vlslblllty 1s the use of a surveillance radar 
equipment of h,gh accuracy and resolution 
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TABLE I 

MEASUREMENTS MADE USING AIRCRAFT 

Runway No of Measurements Average Distance Off MCiXlI”U”l 
Runway Center Lme Error 

(feet) (feet) 

36 31 7 24 

18 21 7 12 

27 22 6 20 

9 19 5 15 

31 15 13 40* 

13 9 14 4w 

22 5 13 24+ 

4 4 20 35* 

*These large rr,axnnun errors were recorded when snow was banked along Runways 31-13 
and 22-4 See Fig 7 

An ASDE developed orlglnally for this pur- 
pose by G~lf~lla” Brothers, Incorporated, 
was modlfwd at the Axborne Instruments 
Laboratory 

The results of the techmcal evaluatmn 
of the modll~ed equpment are Included 1” a 
previous report 1 The evaluation work was 
conducted at the Clvll Aeronautics Adrmms- 
tratlon TechmcalDevelopment and Evaluation 
Center under the sponsorslnp of the Ax 
Nawgatwa Development Board 

Two locations were used durmg the 
operational test phase of the program the 
fust at the Wex Cook Munupal AIrport, 
Ind~anapohs, I”&a”a, and the second at the 
Wold-Chamberla” Munlclpal Airport, 
Mmneapolls, Mmnesota. 

EVALUATION OBJECTIVES 

The “per&lo”“1 evaluation was con- 
ducted with regard to the followng obJectwes 
I” order to determIne 

I If the equrpment will enable a control- 
ler to see all of the landmg, tax, and parkmg 
areas 

lBlount, Kades. Kay, and McCormxk, 
“Evaluatmn of Axport Surface Detectlo” 
Equipment Model AN/MPN-7 (XW-l),Part I. 
Technxal Evaluation,” CAA Techmcal 
Development Report No 175, June 1952 

a Whxh ru”v,ays, parkIng areas, and 
taxI strips are available for use 

b Whether this radar ~111 present 
adequate lnformatlo” to the ground con- 
troller to enable hxn to control surface 
traffic durmg adverse weather condltlons, 
snow, lugh snow embankments adJaCe”t 
to the runways and tax1 strips, and 
preclpltatlo” interference 
2 If the target resolutm” 1s such that all 

surface control functions are performed 
safely and accurately on all portmns of the 
axport. 

3. The den&y of traffx that can be 
handled by a controller referrmg to this 
radar equpment 

4. The work load imposed on the control- 
ler who IS controllmg surface traffic with 
this radar 

5. What control procedures are most 
adaptable for ASDE control functions. 

RESULTS OF TESTS AT INDIANAPOLIS 

The frrst portuans of the technlcal 
evaluatxo” were conducted at Weir Cook 
Munlclpal Alrport at Indlanapolls, IndIana, 
with the equlpment posltloned on the we s t 
side of the arport approxunately 600 feet 
west of the mid-pant of the north-south 
runway The antenna was mounted on top of 
the expernnental trailer during the fust part 
of the evaluatux,, and antenna rotational 
speeds of 30 and 60 revolutions per minute 
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TABLE II 

MEASUREMENTS MADE USING TRUCK 

Runway No of Measurements 

36 37 

18 18 

27 46 

9 50 

31 59 

13 47 

(rpm) were used Operatlo”ally, 1t wa* 
possible to see only the north-south rumvay 
I” its entirety and the west end of the east- 
west runway Aircraft were observed over 
all portmns of the aIrport 

Due to the topography, the east side 
and center portxms of the aIrport are ap- 
proxmxately eight feet higher than the west 
side Inasmuch as radar transmlssmn and 
receptmn depend upon lme-of-sight condo- 
tmns, this elevation resulted m a conslder- 
able amount of blankmg on the mdlcator tube 
of the portmns of the field east of the center 
of the alrport. An operational evaluatmn of 
the ASDE was not attempted at the tnne 
because all the runways and mtersectmns 
were not vlslble on the radar lndlcator tube 
It was noted that durmg the first tests with 
the antenna rotatmnal speed at 30 rpm, 
movmg arcraft xr,ages on the mdxator tube 
were widely separated and under some con- 
dltlons were not easily distmguxhed When 
the antenna rotatmnal speed was Increased 
to 60 rpm, these x”ages were closer together 
and themovement anddlrectmnoi the Images 
were more easily followed. 

In order to proceed on a” operatmnal 
evaluation, It was necessary either to move 
the equipment to the center portmn of the 
axport or to mount the antenna on a tower 
To determme the effect of ralsmg the height 
of the antenna at thxs first test posltmn, a 
30-foot radar tower was obtalned on a loan 
basis from Rome Air Development Center 
The antenna was placed on the tower adjacent 
to the ASDE trailer With the antenna m 
this pos~tmn, the runway conflguratmn could 
be ascertalned from the west edge to the 
center of the ileld The mtersectmns and 
ramp areas on the east half of the axport 

Average Distance Off Maximum 
Runway Center Lme Err01 

(feet) (feet) 

5 13 

4 11 

6 29 

2 10 

7 24 

6 22 

\ve?-e not wslble, but arcraft targets were 
observed over the entlre alrport 

Panel trucks, each equipped with a 
two-way radio, were used m the tests at the 
begmnmg of the operatmnal evaluatmn This 
procedure enabled controllers to become 
famlllar with the type of radar mformatmn 
dlsplayed and to develop a techmque of con- 
trol I” later operational testsa Piper Pacer 
equipped with a magnetx compass, a fully 
Instrumented DC-3, and a Boeing 247-D 
were used All tax1 runs for operatmnal 
testmg were conducted on the west half of 
the alrport durmg the time that the antenna 
was located on the 30-foot tower Before 
the completmn of the Indianapolls phase of 
the operatIona evaluatmn program. the 
trailer was moved to the center of the alrport 
and the antenna was placedon top of it With 
the equipment m this locatmn, several tests 
were conductedto determme target resolutlo” 
characteristics of the equipment 

Durmg the portlo” of the evaluatmn 
conducted at Indianapolis. measurements were 
made to determme the accuracy wth which 
a controller 1s able to provide guidance for 
an arcraft or vehicle along the center lme 
of the runways and tax1 strips A truck and 
an arcraft were used for these tests The 
pllot or driver recelvmg radar guidance 
estimated the distance off the center lme of 
the runway every 500 feet, using the known 
dlmenslons of the concrete sectmns of the 
runway as the basis for estnnatmE these 
dlstan;es The results are pres&,ted m 
Tables I and II 

The pilot or driver normally adhered 
to the tax1 headings Issued by the controller. 
On occasmns. however. the p&t or driver 
deliberately turned to a heading which took 



Fig 1 A Photograph of the Radar Indicator Taken Durmg a Brief Heavy Snowfall (V,slbll,ty 
l/2 Mile) 

the vehicle or alrcraft off course at a gradual 
rate ,n order to determine approxnnately how 
far the target would progress on exther side 
of the center line before the controller could 
determine that fact It was found that the 
controller could determme that the target 
was off course after the alrcraft or vehxle 
had moved approvrnately 12 feet to either 
side of the center This figure (12 feet) 
remamed the same at all distances from the 
antenna 

Some of these accuracy tests at 
Indlanapolls were conducted durmg a brief 
heavy snowfall The wslhlllty at the t,me was 
less than one-half mile, and the p&t of the 
alrcraft was unable to tax, his arcraft at a 

satisfactory rate of speed because of an 
accumulation of snow on the wlndshleld The 
aircraft w a s nevertheless g u 1 de d wlthout 
dliflculty along the centers of two different 
runways and onto a tax1 strip by lnstructlons 
from the ASDE operator The iallmg snow 
had little effect on the radar presentatmn 
Fig. 1 shows the radar mdxator during G-OS 
snowfall 

Though iallmg snow did not affect the 
radar picture operationally, lt was found that 
as several Inches of snow covered the ground 
most of the d&all of the runway and tax1 
strip was obliterated on the radar mdxator 
The radar return from the Bartow runway 
lights on Runway 4 at Indlanapolls remamed 



Fig 2 A Photograph of the Radar Indicator Taken Durmg a Light Ram Shower 

vlslble I” all preclpltatmn condltmns ab- 
served and durmg times that the ground was 
covered by several mches of snow The 
Bartow runway lights “n Runway 4 were 
appraxmately two feet above ground level. 
Flush type runway llghtmg was installed on 
all of the other runways The radar return 
from amcraft and vehrcles was observed 
dur,ng all snow condltmns Figs 2. 3, and 4 
show the effect of ram showers of dliferent 
mtensltles on the radar presentatmn. During 
very heavy ramfall none of the areas ob- 
served by radar, with the exceptmn of Run- 
way 4, were displayed m sufixrent detail for 
control purposes 

It 1s srgnlilcant t” note that the largest 
controlerrors. wlthregardtothe controller’s 
ablllty to keep a target m the center of a 

runway. were recorded at a tmue when there 
were snowbanks from one to four feet high 
along the edges of the runways. Durmg this 
time, the controller canslstently kept the am- 
craft being guided on the side of the runway 
nearest the antenna It 1s belxved that the 
radar received the return signals from the 
sides of the snowbanks nearest the antenna 
glvmg the controller a f a 1 s e mdxatmn of 
runway wdth, as illustrated 1” Fig. 5 In 
most places the banks were higher than the 
runway lights, thereby elxnmatmg the lights 
as an aid m outlmlng the runway This con- 
dltmn existed only on runways which ran 
perpendicular to the antenna 

The above conditionwas notencountered 
durmg the work m Mlnneapolls even though 
there was considerably more snow It IS 
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Fig 3 A Photograph of the Radar Indicator Taken During a Moderate Ran Shower 

believed that there are two reasons for this 
(I) all runways at Mmneapolls are equipped 
with runway lights which are approx,mately 
24 Inches above ground level, and (2) the 
method of snow removal is different from that 
at Indlanapolls At Mmneapol~s the runways 
are first plowed starting at the center. and 
the snow is banked on bath sides of the run- 
ways Immediately after the runways are 
plowed the snow blowers blow the snow many 
feet back from the runway edges. thus leawng 
the tops of the runway lights exposed Fol- 
lowmg this procedure, the snow 1s removed 
from around the runway lights for a distance 
of approximately 10 feet. leaving the lights 

entirely exposed and separated from the 
snowbanks F,g 6 shmvs the M,nneapol,s 
Alrport when there u~ere approxnnately 15 
Inches of snuw on the ground and after the 
runways had been cleared. 

After observing the radar presentation 
under many condltlons, It was declded that it 
would not be practical to attempt to provide 
miarmation to pllots to aid them in taxiing 
into. out of. or near congested areas, par- 
txularly parkmg areas which contam several 
arcraft It would also not be practxal for 
the controller to furnish lnformatlon for 
guldmg the pilot along narrow tax1 strips 
This 1s illustrated I” Fig 7, which shows an 



Fig 4 A Photograph of the Radar Indicator Taken Durmg a Brlei Heavy Ram Shower 

arcraft tavlmg near congested ramp areas 
Fig 8 shows that a Boeing Stratocrulser 
target appears as wde as a taxlstrip 75 feet 
wide Fig 9A shows the apparent posltlon 
oialrcraftparked mseveraldliierent parkmg 
areas at the Indianapolis a~rpart For corn- 
parlson, Fig 9B shows the actual posltmn of 
the same parked aircraft on a drawn.8 of the 
Indlanapolls axport These ilgures mdlcate 
that it 1s not practical for the ground con- 
troller to use this model of the ASDE to ad 
the pilot xn mavmg about acongested parkmg 
area or m determmmg If space IS avallable 
I” a parkmg area 

Tests were conducted to determine if 
the resolution of the equipment 1s adequate 

for the control of opposite-directmn traffic 
on runways It was determined that If the 
targets were small and compact, such as 

trucks or F-51 type alrcrait, and If the run- 
way 1s at least 100 feet wide, It might be 
possible to issue control mstructmns How- 
ever, when larger alrcraft were observed to 
be approaching each other from opposite 
dIrections, It was not possible to determme 
,i there would be suiflclent room for them 
to pass on the runways used durmg these 
tests The runways at Indianapolis are 104 
feet wide with the exception of Runway 36. 
which IS 150 feet wide F,g 10 reproduces 
the PPI display of two trucks approaching and 
passing each other while travelmg m opposite 
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dlrectlons at distances of 500 and 2,000 feet 
from the antenna Fig. 11 shows a display 
durmgwhxh two DC-3 type alrcraftapproach 
and pass each other on Runway 31 approxl- 
mately 1,000 feet from the antenna, Fig 12 
shows trucks I” trail on Runway 4. and 
Fig 13 showstwo DC-3 type arcraft I” trail 
02 Runway 31 The r ad a r rndxatlon of 
seven aircraft of various types parked on a 
tax:1 strip in run-up posltmn approximately 
4,000 feet from the antenna is reproduced in 
Fig 14 These arcraft were parked 20 to 
40 feet apart The photographs lndlcate the 
resolution qualities of this radar from the 
operatIona poxit of view 

From the results of the operatIona 
tests, It appears that the use of the ASDE for 
ground control purposes does not require a 
change ln the current rules and regulatrons 
governmg the control of surface traffic. 

Standard radar phraseologles with respect to 
compass headings were found most adaptable 
when providing guidance for an alrcrait or 
vehicle on a runway or wide tax1 strip. 

RESULTS OF TESTS AT MINNEAPOLIS 

The ASDE was moved to the Wold- 
Chamberlam International Alrport at Mlnne- 
apolis during the last week in January 1952, 
where the second phase of the operntlonal 
evaluation began early ln February. The 
equipment was centrally located at the air- 
port. and the antenna was agaln placed on top 
of the 30-foot tower The ASDE was mte- 
grated m the traffic control system, and the 
radar was evaluated with various kinds of 
all-craft 1" Yarlous weather condltmns. 
,nclud,ng moderate snowfall, 1 o w vlslblllty 



Fq. 6 A Photograph of the Radar Indicator at the Mmneapol~s AIrport When There Were 
15 Inches of Snow on the Ground and After the Runway Had Been Cleared 

Fxg. 7 Photographs of the Radar Indxator Showng Alrcraft Taxnng Near Congested Ramp 
Areas at the Indm,apolls Amport 



Fig 8 A Photograph of the Radar Indicator Showmg How the Target Return of a Boemg 
Stratocruser Completely Fills a 75-Foot Tax1 Str,p at the Mmneapol~s Axport 

and ceilings, and hxgh snow embankments 
near the runways With the exceptIon of those 
condltlons noted III a later portIon of 011s 
report all of the runways, taxI strips, and 
parkIng areas were shown on the radar II,- 
dlcatar at the Mlnneapolls auport A,rcraft 
were observed and guided during peru,ds of 
moderate snowfall, and preclpltatu,n Inter- 
ference was not observed For much of the 
time during the snowfall the vlslblllty, as 
reported by the U S Weather Bureau, was 
variable from one-quarter to three-quarters 
of a m,le Comparative photographs, Fogs 
15 and 16, taken while the snow was fallmg 
and when the weather was clear show that 
there IS little change ,n the radar mdlcatlon 

Snow-removal procedures at the Mln- 
neapohs axport are well organized S*WJJ- 
plows push the snow out to the edge of the 
runways,andiromthat point the snowblowers 
blow It back several feet Into the field area 
Small hand-operated snow blowers are used 
to clear the snow from the runway lights 
The resultant r ada I‘ mdlcatlon 1s a sharp 
outllne of the runways, with the runway light 
targets vlslble along them False runway 
center-line mdxatmns. such as those re- 
celved at the Indlanapolls airport. were not 
observed at Mraapol~s 

The radar was observeddurmg periods 
when the snow-removal equipment was in 
operation Duru,g this tune the removal 



Fig. 9A A Photograph of the Radar Indicator Showrag AIrcraft Parked ln Several Different 
Parkmg Areas at the Indlanapolls Axport 

equipment, vehxcular traffic, and some air- 
craft were observed in the vuzunty of snow 
embankments of heights varying from 10 
Inches to I.2 feet The targets from these 
vehicles and arcraft were not obliterated at 
any tnne zn the vlcmlty of the highest snow 
embankments, and, though the vehicle targets 
became very small. It was possible to fol- 
low the progress of the target at all txnes 
Fig 17A shows the radar mdxatmn of a 
Bonanza axplane and other small arcraft 
passing behmd 12-foot snow embankments 
near the south end of the m aln parkmg 
ramp. and Fig 17B shows a small panel 
truck passmg the same pomt on the ramp 

Axcraft and ground vehxles were ob- 
served and controlled on the two taxIways 
adJacent to the ASDE site The target returns 

Posltmn of Parked Air craft Plotted on did not bloom or change shape while al=- 
the Axport Map to Compare With Fig 9A planes we r e operatmg in proxunlty to the 



Fig. 10 Photographs of the Radar Indicator Showmg Panel Trucks Approachmg and Passing 
Each Other at Distances of 500 and 2000 Feet From the Antenna at the Indw.napolls 
AIrport 

radar site AIrcraft and vehicles operatmg 
m normal range from each other were re- 
solved Into two dlstmct targets at both mlnl- 
mum and maxunum ranges from the antenna 
Fig 18 shows a DC-3 and an F-51 axplane 
proceedmg east past the radar site and then 
north on the east tax1 s tr lp to take-off 
posItIon at Runway 22 

It 15 slgnlilcant to note that a deterlo- 
ratlan of airport detail was evident whenever 
the temperature at the surface of the snov 
was high enough to permlt melting Con- 
current wulth a drapplng of the temperature 
and the freezmg of surface snow and runway 
slush, anrnprovement was noted in the radar 
mdlcat,onof axport detail The radar return 
from aIrcraft, vehxles, runway lights, and 
bulldIngs was not affected durmg this tune 
Fig 19 shows the radar mdlcator during the 

mornmg hours before the surface snow hed 
begun to melt, during the day while the snow 
was meltmg. and durmg the late afternoon 
and everung when the snow and slush were 
ireezlng 

It 1s the apunon of the traffic control 
personnel who observed and worked with this 
radar equpment that the density of traffx 
that could be handled by a controller re- 
ferrmg solely to the ASDE for InformatIon 
would depend 1 a r g e 1 y upon the kmd of 
weather that was prevalent and the alrcraft 
cockplt lnstrumentatlon Whenever the 
vlslblllty 1s. less than one-quarter mile and 
It 1s necessary for the controller to supply 
full radar guidance, It 1s belxved that three 
alrcraft with full co c k p 1 t lnstrumentatlon 
are the maximum number that can be safely 
controlled If It 1s necessary to issue full 



Fig 11 Photographs of the Radar Indicator Showing Amcraft Approaching and Passing Each 
Other on a Runway Approxunately 1000 Feet From the Antenna at the Indlanapolls 
Alrport 

gudance mstructlons to axcraft equipped CONCLUSIONS 
onlywlth magnetic compasses, It appears that 
two are the maxnnum number that can be 
controlled safely 

The followmg conclusions regarding 
AddItIonal attention and the operatIona use of the ASDF were reached 

concentratlan are necessary I* controlling as a result of this evaluation 
alrcraft equlppedwlth magnetic compasses to 1 Prov,ded that the axport surface I”- 
assure proper headmgs and center-of-runway 
placement 

formatlo” 1s dlsplayed on the ASDE Indlc.%tol 
in sufilclent detail, then the controller cnn 



Fig. 12 Photographs of the Radar Indicator Showmg Trucks ln Trail 20 F e et Apart on a 
Runway at the Indmnapolls Amport 

adequately control the surface trafix on an 
airport 

a By provldmg sufflclent mformatmn 
to pllots or drivers to guide them along a 
desired course on runways and wide taxi 
strips 

b By provldmg the pllot or driver with 
mformatmn to a,d hm, I” turnmg accu- 
rately to taxI strips. runways, or ramp 
area5 

c Byprovldmg %fe separatmn between 
convergmg alrcraft or vehicles operatmg 
cm the aIrport 

d By vIewIng portmns of the aIrport 
that are not now dlscernlble from the 
tower cab because of obstructmns or low 
vlslblllty 
2 The resolutmn of the ASDE 1s not ade- 

quate for the control of aircraft on the 
termmal rampor mcongested parkmgareas 



Fxg. 13 Photographs of the Radar Indxator Showmg AIrcraft ln Trail on a Runway at the 
Indlanapolls AIrport 

3 The mtegratmn of surface radar m 
the traffic control system 1s not expected to 
lessen thework load mxposedupon the ground 
co”troller It 1s believed, however, that 
surface radar ~111 enable the ground con- 
troller to control the surface traffic more 
efflclently and safely Ineffect, surface radar 
presents a good picture of the aIrport to the 
controller during the hours of darkness and 
durmg most weather condxtmns 

4 A deterloratlon of airport detail IS 
noted durmg moderate ram showers and also 
whenever the temperature at the surface 
perrmts the meltmg of snow The use of the 
equipment as a ground control ald was 

satisfactory under all the test condltmns 
encountered 

5 A map overlay 1s not practxable for 
use with this model of the ASDF because of 
the associated servosystem e r r or whxh 
causes pxture shlit,lng and because It 1s often 
desirable to use off-centering and expansion 
of portmns of the aIrport 

6 Snow-removal procedures are be- 
lleved to be a factor afiectlng the lndlcstlons 
received by the ASDE 

7 Elevated runway lights aid materwJly 
I” outllmng the runways durmg all kmds of 
weather condltlons 
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Fig. 14 A Photograph of the Radar Indxc at o r Showmg Seven Axcraft Parked In Run-up 
Posltlon Approximately 4000 Feet From the Antenna at the Mmneapolls Axport 

RECOh4MENDATIONS 

In the event that other radars are to be 
developed for the p u r p o s e of all-weather 
ground con t r o 1. the followxxg recornrnen- 
datmns are made for the nnprovement of the 
display from an operatmnal standpomt 

1 The radar should be capable of pre- 
sentmg the whole aIrport m detail under all 
weather condltlons 

2 The radar display should be presented 
on a larger mdxator than those now used 
It 1s believed that the concentratmn neces- 
sary m observmg and trackmg targets would 
be lessened In addltmn. the larger picture 

would provide a surface on whxh the con- 
troller might write important mformatmn of 
a temporary nature, such as 

a The ldentlflcatmn of several al=- 
craft spotted about the alrpart awaltmg 
take-off clearance 

b A remmder that certam portmns 
of the aIrport are closed to traffic 

c An area of the field which has been 
assigned for specml use for a speclfled 
length of txne 
3 Consideration should be given to the 

use of a daylight type cathode-ray tube for 
the presentatmn It 1s probable that the 
ground controller would use this equ’pn’cnt 



Fig 15 A Photograph of the Radar Indicator at the Mmneapalls Amport Durmg Moderate 
S*0wia11 

m the tower cab and not under a hood Some 
aIrports have surface areas that cannot be 
seen from the tower cab by a controller It 
1s possible far hnn to see suchareas byusmg 
radar The controllers would be using this 
equipment in all weather condltmns, day or 
night 

4 At least four off-center switches 
should be provxded on the front of the radar 
CO”SOlC The clrcults assocmted with each 

switch should be adjusted for a preset ex- 
panslo” to cover a particular area of the air- 
port It would then be possible for the 
controller to change from a picture of the 
entxe ileld to an expanded picture of a par- 
txular area of actlwty without the necessity 
of adjusting the X and Y controls and the 
sweep speed control Fig 20 Illustrates thus 
functmn 



Fq 16 A Photograph of the Radar Indicator at the Mmneapolls Alrport on a Clear Cold Day 
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Fig. 17A A Photograph of the Radar Indicator Showmg Small AIrcraft Passmg Behmd a Snow 
Embankment 12 Feet High at the Mmneapolls AIrport 

Fig. 17B A Photograph of the Radar Indicator Showmg a Truck at the Same Pomt as the 
Alrcraft m Fq 17A 



Fig. 18 Photographs of the Radar Indxator Showmg an F-51 and a DC-3 Taxung East and 
North at the Minneapolis Airport 
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Fig 19 The Followmg Eight Illustrations are Photographs of the Indicator Showing 
Determratmn and Improvement of Picture Quality 

Fig 19A 10 30A M F,g 198 2 00 P M 

Fig 19C 4 30 P M Fig 19D 5 00 P M 
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Fig 19 (Continued) 

F,g 19E 5 30 P M Fig 19F 6 00 P M 

Fig 19’S 6 30 P M Fig 19H 7 00 P M 
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Fig 20 Apphcatmn of Preset Off-Centermg 
Posltlons 


