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EVALUATION OF THE CRANE ALWEATHER FLITEGAGE 

SUMNARY 

This report describes a short series of f&$-k tests conducted 
at the Clvll Aeronautics Administration, Technlcal Development and 
Evaluation Center to evaluate the Crane Alweather Flltegage manufactured 
by Lapcra Research, Ltd. 

The tests were concerned primarily with pllots' reactions to the 
system of instrumentation presented by the Flltegage. 

It 1s concluded that the Instrument has considerable merit, 
possessIng a nmber of advantages over the usual instrument panel layout 
Modifxatlons for lmprovlng the lnstrwnent are suggested. 

INTRODUCTION 

Most pilots have expressed a desu-e for a composite flight 
Instrument which would present natural flight u-,dxatlons. Such sn 
Instrument would decrease trelnlng time in Instrument flying and reduce 
mental and physical fatigue during all Instrument flights. The Crane 
Alweather Flitegage developed by Lapcra Research, Ltd., San Antonlo, Texas, 
was deslgned to possess such qualities. It appeared desirable to study 
Its functions and observe and evaluate the prcsentatlon under flight 
condltlons A photographlc view of the Flltegage is shown in Fig. 1. 
This report describes the instrument and presents the results of a short 
series of flight tests conducted at the TechnIcal Development and Evaluation 
Center. 

DESCRIPTION OF APPARATUS 

The Crane Alweather Flitegage (Model 2) Illustrated in Fig. 2, 
1s a composite instrument whxh has been devlsed to simulate visual flight 
conditions as closely as possible. Each of the prunary components 1s 
presented so as to give a correlation with the obJect or objects which It 
represents. 

The horizon bar remains flxed and 1s parallel to the lateral &xx 
of the alrplane at sll times, It 1s the mlniature airplane which banks, 
climbs and dives with respect to this fxed horizon Instead of the converse 
whxh 1s true of the conventional Instrument. 
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The directIona gyro compass card remains parallel to the horizon 
bar and 1s presented as a cloud layer. The compass card rotates about an 
ax18 parallel to the au-craft's vertxal axx~ and in a dlrectlon opposite 
to that of the conventIona au?-driven gyro. This presentation gives the 
pllot a visual sense of turning in the proper dlrection. 

An excellent feature of the Flltegage 1s the ILS presentation. 
Being superimposed on the artlfxlal airplane, the locallzer lndxator, 
paxted red, represents the approach l&ix; and the glide path lndlcator, 
palnted green, represents the threshold lights. Air speed lndxatlons are 
represented on a revolving drum mounted with Its axls parallel to the ax- 
craft's lateral axis, and Its location 1s left of the horizon bar which 
acts as a lubber line or reference ponter. 

Vertxal speed 1s represented In the s&me general manner as axr 
speed, except that the drum 1s transparent and statlonsry. A white pointer 
behind the drum moves up and down about a pivot co-axlsl with that of the 
au? speed Indicator. 

The altimeter 1s mounted on a drum which rotates about a vertical. 
axis. This u-rdlcator 1s located at the lower margIn and In the center of 
the Instrument group. 

Turn and bank supplemental lndxatlons are shown by a mlnlaturlzed 
turn needle and ball inclinometer located In the lower right-hand portlon 
of the group. 

Instead of usug a dial or needle type of lndxator for ADF radio 
bearings, a small cylinder 1s mounted parallel to and above the gyro com- 
pass card. The cyluder has paInted on lt a 360” helix slmllar ID appear- 
ance to a horizontal barber pole. It 1s calibrated with zero In the center 
and 180° at each extremity. IntermedIate numbers are on each side, 181 to 
359 on the left of zero, and 1 to 179 on the right As the cylinder rotates 
about Its axis, the palnted helix is vIewed through a narrow opening the 
length of the cylinder. This gives the appearance of a small dot moving 
from one end to the other end of the slot. 

A Lo-watt, 2-element bulb shielded to prevent undesired reflec- 
tlons 1s provided to give the correct lllumlnatlon. The l&t source 1s 
controlled by a rheostat In order to provide selectlvrty m accommodating 
day or night external llghtlng condltlons. Two elements with a swltchug 
mechanism are provided so that ln the event one element should fall, the 
other can be energized. 

The entxe presentation 1s obtalned by the careful placement of 
standard au-driven and electronx Instruments In a black box, us lng 
transparent murors to gain the desired effect. 
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FLIGHT TESTS 

The Flitogage (Model 2) was installed In the TDEC Boeing 247D, 
Alrplane N 11, for flqht testing and evaluation. See Fig. 3. The flight 
tests were concerned prlmsrlly with pllots' reactlons to the lnstrumen- 
tatlon system as presented and no attempt was made to check the accuracy 
of each separate Instrument. 

The flqght tests were performed by four TDEC pllots. Due to the 
llmlted amount of funds and time available for the proJect, each pilot Was 
allowed 30 minutes of contact flight to become fsmlllar with the Flltegage. 
A simulated instrument flqht then was made to record each pllot's re- 
actlons during three phases of flying, lncludlng, constant altitude 
maneuvering, recovery from unusual attitudes, and a simulated ILS approach. 
The results of these tests are shown In Table I. 

TABLE I 

RECORD OF PILOTS' REACTIONS TO THE FLITEGAGE 
UNDER INSTRUMENT FLIGHT CONDITIONS 

Phase Reactlons Reported by Each of Four Pilots 

1 2 3 4 

Constant Altitude Maneuvering 

Straight and level flight NOrmal Normal Normal 
Left and r&t standard rate turns: 

Varlatlon In air speed 10 mph 5 mph 5 mph 
Vmmtlon In altitude 300 feet 300 feet 200 feet 
Varlatlon In vertxal speed 1200 fpm 900 fpm 
Turn indicator coordlnatlon Normal 

Recovery From Unusual Attitudes 

Forty-five-degree clmblng turn Normal 
Forty-fave-degree spiral Normal 
Steep climb Normal 

Simulated ILS Approach 

Locallzer - degree of departure 15' 
Glade slope - degree of 

departure 1“ 
Attitude of alrcraft NOITlal 
ADF bracketing to station Normal 

Normal 

Normal 
Normal 
Normal 

0.30” 
Normal 
Normal 

700 fpm 
Normal 

Normal 
Normal 
Normal 

1" 

0.30’ 
Normal 
Normal 

Noriual 

5 mph 
100 feet 
500 fpm 
Normal 

Normal 
Normal 
Normal 

1" 

0.30” 
Normal 
Normal 
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Each pllot then repeated the same flight with standard instru- 
ments. The results of these tests are given In Table II. 

TABLE II 

RECORD OF PILOTS' REACTIONS TO STANDARD INSTRUMENTATION 

Phase Reactions Reported by Each of Four Pilots 

Vsriatlon In air speed 
Vsrlatlon in altitude 

Constant Altitude Maneuvering 

Vsrlation in vertical speed 

Straight and level flight 

Turn lndxator coordlnatlon 

Rqht and left standard rate turns 
10 mph 

1 

5 mph 

2 

150 feet 50 feet 

Normal 

600 fpm 

Normal 

500 fpm 
Normal Normal 

Recovery From Unusual Attitudes 

Forty-five-degree climbing turn 
Forty-five-degree spiral 
Steep climb 

Simulated ILS Approach 

Locallzer - degree of 
departure 

Glide slope - degree of 
departure 

Attitude of alrcraft 
ADF bracketing to station 

Normal 
Normal 
Normd 

Normal Normal Normal 
Normal Normal Normal 
NOITWJ Normal Normal 

lo l0 l0 1= 

o.30° o.30° l0 o.05° 
Normal Normal Normal Normal 
Normal Normal Normal Normal 

3 4 

Normal Normal 

15 mph 15 mph 
300 feet 200 feet 
1500 fpm 100 fpm 
Normal Normal 

The pilots submitted reports of their reactions to the lndivldual 
component instruments of the Flitegage. These reports are summarized =n 
Table III. 



1notxment 

ILS 

fur Speed 

kltlzleter 

Vertxal 
Speed 

f?DF 

Good 

Good 

Good 

Hard to 
read 

Hard to 
read 

5 

TABLE III 

Reactione Seported by Each of flour Alots 

Incorrectly 
presented 

Poor for day 
operatmns 

2 

Very good 

Good, but 
difficult to 
8ee at times 

Better than 
standard 

Diffxult to 
read 

Poor scale 
lndlcatlons 

Below par 

Poor for 
day, good 
at night 

3 

Very good 

Very ;onci 

Good, 
especially 
ghde slope 
snd hormon 
together 

Dlfflcult to 
read 

Poor; ShOiLd 

be vertxally 
presented 

poor scale 
lndlcatlons 

Incorrectly 
presented 

Fall- 

Insufflc1ent 
for day, 
excellent at 
cqht 

4 

Very good 
with ILS 
&de slnpc 

Insufflclent 
lubber lmes, 
eye stram 
develops 

very poor 

Very poor 

Very poor 

Very poor 

Poor durmg 
day fllgM 
but good 
at night 
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As 1ndxated in the flight records and. pilots' reports, consider- 

able detail 1s lacking vo workmanship and ~ndlvldual instrument pEUe=h- 

t1on. All pilots were favorably unpressed by the dIrectIonal gyro, horizon, 
and. visual course 1na1cat1on. The other instruments were obJectlonable 
because of xtsufflcient light, small numerals, and other causes that could 
be readily corrected, The glide slope lndxator, whxh was superlmposed 
over the horxon, definitely made glide slope maintenance easy. The 
locallzer oourse also was easy to malntaln because of Its close proxlmlty 
to the dlrectlon indicator. Instrument llghtlng was InsufficIent for 
bright dayllght flylng, but It could be Improved by proper palntlng and 
numeral spacing. The llghtlng was very good during nlghht operation, and 
the system is adaptable to red and other colors through the use of filters. 
Notwlthstandlng the lnferlor clarity and leglblllty of many of the compo- 
nent Instruments, all pllots were able to make safe and acceptable sunu- 
lated ILS approaches. 

CONCLUSIONS ANJJ RECOMMENDATIONS 

Although the flight testing of the experImental Crane Alweather 
Flltegage was llmxted, the system of lnstrumentat1on appears to have con- 
alderable merit for several reasons. By lncludlng the va"loUS separate 
flight instruments into one compact unit, (1) pIlot fatigue 1s reduced 
because of the fewer number of eye flxatlons, (2) the recessed window 
presentation ellmlnates wlndshleld images during n&t flying, (3) overall 
Instrument panel space 1s considerably less than that required for separate 
Instruments (l-4 square Inches as compared to 17- 3 square Inches respectively 
in this particular lnstallatlon). Also, the transposltlon of the separate 
Instruments, accomplished largely by the use of modlfled standard lnstru- 
ments through proper physical locatlon and optxal means, may prove to be 
less costly than an equvalent transposltlon and/or superposItIon of 
Instruments by electronx means. 

Further study of the Flltegage has been made. It 1s believed 
that certain modlflcatlons in design of the Instrument would be desirable, 
and in keeping with the general philosophy of the flltegage, a suggested 
panel layout 1s Illustrated In Fig. 4. The Instrument would contau' 

1. A dlrectlonal gyro of conventIona type, except that the dlrectlon of 
rotation 1s opposite to that of the standard ax-driven gyro. 

2. An attitude udxator, whxh 1s a mlnlature "auplane" that banks, 
climbs, and dives with respect to a flxed horizontal lubber line. A small 
disc provides angle of bank lndxatlons In 15‘ Increments. 

3. A muuaturlzed standard turn lndxator. 
4. A sweep-tme course devlatlon lndxator with flag alarms. 
5. A VOR TO-FROM lndlcator. 
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6. An altuneter with a drum-type vertxal scale. 
7. An air speed lndxator with a drum-type vertical scale. 
8. A vertical speed lndlcator with a drum-type vertical scale. 

In such a presentation the mlnlature "airplane" (attitude mndl- 
cator) 18 flown "TO" the dealred magnetic heading, altitude, au- speed, 
vertical speed Indicator, and course lndlcator. 
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FtG 4 A SUGGESTED M03~FlCATlON OF THE CRANE ALWEATHER FLlTEGAGt 


