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DEVELOPMENT OF A RETRACTABLE SLOPE-LINE APPROACH-LIGHT UNIT 

SUMMARY 

This report &scusses the development 
of a slope-hne approach-light urnt wuh, c h, 
when not in “se. Will retract mto a posltlon 
on the ground, ,n order to reduce the possible 
hazard to arcrafttakmg off over the approach- 
light system Two designs were completed, 
one for a hmged type and the other for atype 
that withdraws alally mto a metal housmg 
sunk Into the ground The lunged type was 
selected for fabrlcat~on and test as It offered 
a partial answer to the problem at a minimum 
c o s t of mstallatmn and mlnlmum of main- 
tenance and operatmg dlfficultles The ex- 
permxntal model has operated satlsfactorlly 
,n various lands of weather durmg the permd 
of 18 months ,n which It has been in “se 

INTRODUCTION 

In consldermg any approach-light sys- 
tem, attention must be given to the mtro- 
ductmn of obstructmns Into the a p p r o a c h 
zone Technical Standard Order N-18, winch 
covers both ~1~11 and rmlltary requxements , 
has defmed an Instrument approach surface 
(for ~1~11 requxements) as an mclmed plane 
begmnmg at threshold elevatmn, 200 feet out 
from the threshold and rls.mg Into the ap- 
proach zone at a slope of 1 ,n 50 The rnln- 
,m”m xvldth of the approach surface IS 1,000 
feet at the inner or runway end Any obJe ct 
rlsmg above this plane 1s defmed as an ob- 
structlon 

For regular Department of Defense air 
bases the approach surface begms at 1,000 
feet Instead of 200 feet outward from the end 
of the runway The Air Force representatives 
onthe+ Force-Navy-ClvllAeronautlcsSub- 
comn~ttee reported that the Air Force re- 
qulres the overrun area 1,000 feet wde, sym- 
metrical about the runwayax~s and extenclmg 
1. 000 feet mto the approach. to be free of all 
obstructmns whlchrmght mterfere with taxi- 
-e It was mdxated, however, that the 
Air Forcexall tolerate approach-hght struc- 
tures urltlun tlus area ,f they do not encroach 
on the area Included between the extensmns 
of the runway edges 

Any approach-light system so far de- 
wsed wlllmvolve the use of structures w,uch 
may be classlfled as obstructmns under the 
prevmusdefrutmns From apract~alstand- 
pant the magrutude of an obstructIon va~les 
with Its mass and rlgvdlty. Its locatmn and 
Its height above the approach surface 

The standard slope-Ime approach- 

hght “nit weighs approximately 300 pounds 
and ,s suffxlently rlgld to cause s e r I o” s 
structural damage to aIrcraft upon Impact 
In ti-,,s respect It differs from the usual ele- 
vated runwayl~ght fixture winch canbe struck 
by arcraft w,thout the llkellhood of m a, o r 
damage On the other hand. It 1s not as m&s- 
51ve as the heavy supportmg structures re- 
qulred for many mstallatmns of other types 
of approach hghts 

From the standpomt of o b s t r u c t 1 on 
location the slope-lme system offers some 
advantages, as the light umts are not mounted 
directly on the extended runway center lme 
The ,wdth of the corridor between the rows 
of light “ruts wllvary with mdlvtdual mstal- 
lat,ons due to differences ln terram, ghde 
an g 1 e and touchdown pant The mlnlmum 
corridor width for an average mstallatmn 
1s approximately 90 feet This can be in- 
creased somewhat by settmg the light umts 
at an angle of 30’ to the horizontal Instead 
of the standard angle of 45’ 
d,sc”ssed in a prevmus report 

Tllus has been 

On level ground a standard slope-Ime 
umt extends ten feet above the surface of the 
runway end wluch ,t serves Half-length 
umts at reduced long~tudmal spacmg may be 
usedmurder to reduce the obstructmnhelght 
W h I 1 e in “se durmg landmg operatmns the 
he I g h t of the structures cannot be reduced 
further xvlthout a correspondmg decrease ,n 
guidance For take-offs mthe opposite dlrec- 
tv,n and for landmgs I,, elther dlrectmn when 
the approach lights are not in “se, the ob- 
structmns canbe either reduced or elmnnated 
entxely by “smg either partially or wholly 
retractable uruts 

Two such types of umt have been de- 
sIgned The first, a sxnple hmged type 
which retracts to a height of 24 mches, 1s 
descrtbed and evaluated >n this report The 
second type, wluch can be completely with- 
drawn mto an underground housmg. offers a 
more nearly perfect solutmn to the problem 
A prelxmnary study mdxates. however. that 
It xv111 be much more expensive than the first 
type and may present serious constructmu 
and mamtenance d,fflc”ltws 

1 Roy E WarrenandH J GoryPearson. 
“30-Degree Ma&fled Slope-Lme Approach- 
Lrght Sys terns, ” CAA Techmcal Development 
Report No 137. February 1951 
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Fig 1 Slope-Lme Approach-Lqht Retractable Umt 
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THE HINGED-TYPE 
RETRACTABLE UNIT 

In March 1949, Emarco Carp , of 
Dayton, Ohm. was given a contract to de- 
velop a unit based on the followmg fun&xv.1 
speclflcatmns drawn up by the TechnIcal 
Development and Evaluatxo” Center 

“Mounttlng shall be posltlve III actlo”. 
rlsmg, upon app11catmn of an electric lrn- 
pulse, from a prone posltm” to a” upnght 
pos1tmn form1ng a maximum angle of 45” to 
t h e ground, this posltm” to be variable to 
lesser angles as determIned by mstallatmn 
co”d,t,o”s This mountmg shall return to a 
prone posltmn upon breakmg of the electrlcal 
ax-cult All movements shall be posltlve and 
not sub,ect to restrlctm” by format,“” of ice 
or other normal outdoor weather condltlons 
The maximum over-all heqht, ~“clud~ng 
slope-line hght housing. shall be not more 
than 24 Inches The e”t,re structure shall 
be rIgId and substantial ” 

The ““It, as furnIshed by the contrac- 
tor, consists of a” arm on which the lamp 
holders are mounted This arm 1s pwoted 
on a base It 1s operated through a” angle of 
45” by a Logan Model 6036-A motor-dr,ven 
hydra&c-power unit, which can deliver a 
thrust of the order of 4. 500 pounds See 

Fig 1 
The power unit 1s operated by a sep- 

arate 120-volt clrcult The clrcult feedmg 
the approach system lamps IS regulated to 
prowde varymg voltages for mtenslty control 
and, therefore, IS not sultable as a power 
source for mechanical eqwpment The cur- 
cults are so arranged, that when the hghts 
are turned a”, the 120-v& clrcult also 1s 
energvzed. and the power unit raises the arm 
to the 45’ angle posltm” agamst a stop 

A llmlt switch operates to close a 
solenoid valve to hold the pressure on the 
power umt and to stop the motor when the 
unit 15 In operating posItlo” If the arm 
starts to drop from the operat,“g pos,tm” 
while the lights are on, the l,m,t switch 
allows the motor to operate to restore It 
When the lights are turned off. the clrcu,t 1s 
de-energleed, and the solenoid valve opens 
to reheve the hydrauhc pressure and let the 
arm drop back by grawty 

Thxs unit operated satlsfactorlly for 
approximately 18 months wlthout any “,a~“- 
tenance At the end of that time It was nec- 
essary to add a small amount of hydrauhc 
fluld Observatmns were made durmg cold 
weather to determIne the effect of low tem- 
perature and ,cl”g Results are shown m 
Table I Figs 2, 3 and 4 Illustrate ,c,“g 

Fig 2 Experimental Retractable Slope-Line Approach-L,ght (Retracted - Ice on Mecban~am) 
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TABLE I 

Txne-Temperature Readmgs 
On Operatmn of Type I Retractable Slope-Lme Umt 

Hour and Date 

11 05a m 1 l/26/49 38 
11 loam 1 l/28/49 44 
11 10.x m l l/29/49 54 

9 15 a m 12/ l/49 36 
10 40 a In. 12/ 5/49 38 
1040am 12/ 7/49 38 

9 40 a m 12/ 8/49 27 
9 00 a m 12/ 9/49 25 

10 20 a m 12/ 9/49 25 

11 02am 12/14/49 24 
11 15 a m 12/16/49 32 

9 00 a m l/ 5/50 20 

900am l/ 6/50 

1130a m l/10/50 
10 00 a m 2/27/50 

930am 3/ 2/50 

1 30 p.m 3/13/50 
11 ooa m 11/24/50 

9 30 a In. 12/ 7/50 
900am 12/ a/50 

S45a m 12/18/50 

Alr Temp 
“F 

Time to Time to 
RlSe Fall 
Mm ML” 

0 34 o 68 
0 34 0 50 
0 34 o 36 
0 34 0 75 
0 35 o 62 
0.33 o 60 
0 34 0 a7 
0 34 1 25 
0 26 1 25 

0 33 1 00 
0 32 0 90 
0 45 1 25 

32 0 38 

27 0 34 
24 0 34 
12 0.40 

30 
14 

12 
20 

4 

0 30 

0 425 1 2 
0.420 1 D 

0 a 0 265 

0 56 

0.60 
0 62 

0 22 

Descrlptmn of Exlstmg Weather 
Condltmns - AlsoRemarks 

Cloudy but dry 
Cloudy but dry 
Clear 
Cloudy but dry 
Clear 
Clear 
Cloudy and snowmg lightly 
Cloudy 
Umt Iced slightly by pourmg 
water on It Ice was soft 
Clear and dry 
Clear 
Ice on base held unit down for 
approximately 0 1 rmnute 
Water added to unit falled to 
freeze satlsfactorlly 
Ice on base -heavy, but soft, 
slight delay m operatmn 

Clear 
Clear - operated after pourmg 
on 30 quarts of water and 
lettmg It freeze. Approxxnately 
l/l6 Inch of Ice 
Cloudy - soft 1ce on unit 
Umt falled to rise Umt l-OS=, 
however, when weather became 
warmer Old fluId was dramed 
and replaced by No. 10 motor 
011 
Snow 
Snow - heavy coatmg of snow 
was placed on bottom portlon 
of umt previous night and 
saturated with water to freeze 
It sohdly Unit stopped sev- 
era1 degrees short of the top 
posItion due to Ice on the me- 
chanxal stop See Figs 2, 3 
and 4 
Snow and Ice 
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Fig 3 Experimental Retractable Slope-Lme Approach-Light (Elevated After lcmg) 

condltmns durmg whmh th,s un,t was oper- 
ated on December 8, 1950. Although the 
unit elevated Itself xnmedlately, a quantity 
of ice on the mechamcal stop prevented It 
from rismg quite to Its full height This 
condltron can be corrected readrly bya 
slight modlhcatlon m the design to elwmnate 
the mechamcal stop and to protect the lxmt 
switch agamst ,ce 

CONCLUSIONS 

1 The use of any approach-hght system 
entaIls the erectmn of structures I” the ap- 
proach zone which are potential hazards to 

arcraft landing or takmg off over them 
2 Under certam operatmg condltmns the 

hazard can be reduced by use of a retractable 
umt such as the one descrlbedm this report 

3. Except for mmor mechanIca dlffl- 
cultles, whzch can be corrected readily, the 
experImenta model was found to be sahs- 
factory 

4 A un,t which could be wIthdrawn 
alally Into an underground casmg offers a 
more complete answer to the problem, but 
lacks the mechamcal and operatmg sxnpllc- 
Ity of the unit tested Such a unit has been 
designed but has not been built 
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