
The Homeboilt Glass Cockpit 
The future can be here now: electronic 
instrument display in your homebuilt. 
BV PAUL LAMAR 

c 'urmit Hght-aircmft iHsimmenta-
tiott is right OMt of the ekd:romc dark 
ages* W>vilcini*t it be mos if we In the 
bomcNiidi^ coraraunity couM aflbni 
n **^Ms cockpit? " The glass ccxikpit 
Is what the commef^ial, military and 
busin£^ aviation worjd is coming to 
in cockpit Iji^trurnentaiion. It consists 
of one or more cathode isty tubes 
(OOl) coandcted to a coniptitcr 
displaying mos-t of the inibrtnation a 
pilot needs. Glass cockpits can redwx 
a pilot's kload drasticallj; prcsvlde 
much better navigatloiii imforiBation 
and allow more time to look for other 
akbsiiriie traffic 

The .reoenit r i ^ in the popuiarily of 
the mass-produced personal oomputer 
has pvcn us iowHcost components 
suitable for use in an affordable glass 
cockpit. 

What is possibie with a homebuilt 
glass cockpit? One of the first feattwei 
m be dcvdopcd may be a compoter-
controUed n a \ ^ m receivtsr that 
constantly scans the in-rangc VORs, 
deitermlĵ es the bearing amd identljfica-
tion, looks up the W>R'$ latitude/ 
longitude and then «̂ le«!ates the air­
craft's petition try triangulalion^ 

Lamar iostruinents' date aeqiakiHon 
computer mM be httegrst^ iii(o a 
knv-cost l^^fdafie nav^tloii aod 

Grourtdspeed is then cakulated. This 
device would also display the frequen-
des, identification arwl bearing of all 
VORs in itm^ on the CKT. 

l b ooiistruet this device we m t ^ d to use an etistiiig, off-the-shelf, low-
cosi portable navcowi tpanscdver and 
mount it on an H M XT-coppatible 
pidgin CMd. It must be interfaced 
with the computer data buss to transfer 
VOR iiiformaiion to the computer 
and cause the computer to ootitrol the 
rKieption frequency, will also 
remove the roiundant LCD display 
and teeyboaid. The instrument-paneJ-
m o u n ^ CRT will displs^ the fre* 
quiency in Mm 

Why go tO' all that trouble, you 
ask. My lomn ahcady does all of ttiat. 
It k true yio«r k>ran already does t h ) ^ 
thuij^. But those with soft wait loran 
libraries also know thM this and other 
s o f t w ^ hiformatiqn about airports 
cost as mudi as S30O0. Further,, this is 
about aU a loran ean d a It cannot do 
the myriad of other thiogs a pereonaJ 
eompwter and a navcom rtceiwr can 
d a For escatnple, it cannc« be updated 
with airport and VOR infonmsttoft by 
simply slipping in a new fkjppy disk 

A $100, fh^isdi CEf mounfed In m 
kslnnneBt p u d eoMid dkplay eteary-
thlni froiB tiieckHsIs to ctemiicgt to 
itav^Hos displays. 

68 KiTPUNES 

Here we are talking about a com-
plete^ general-purpose^ IBM XT-
oooipatible computer that could shcfw, 
by means of a moving-raap display 
md suitable softwarts^ the position of 
the airciaft relative to local airports, VOK% TCAs, ARSAs and just about 
aiiything dse. The computer csould 
prepare a flight plm (and maybe 
someday file it for you by hij^-speed 
data link, directly with t l^ FAA). It 
couM display MEA (minlmura enrmite 
altitude) and ohMruction infonnation 
that was idative to your current pcKi-
tion. You eouM evea take the com­
puter out of your airplane and run 
your business with it if you don't 
mind powering it from a car batter>'. 

This computer could also use loran 
ittfCHtmatioiL Some brands of loran 
recdiwrs arc Steady eqitippesd wth an 

compito- interface ports. 
However, an integrated bran receivex 
on a |riiig-in caid vk<ouJd be a more 
stiai^tforward way of using loran 
information. It csould compare 
amkble htm informatfctti with 
available VOU. data and deteroiine 
with greater ^curacy and confidenoe 
j'Our true position and groundspeed. 
In the absence of loran VOR infor­
mation, it could automatically dead 
reckon for a while. This cockpit com­
puter could use NDB information 
too. Each type of navigation receiver 
ooirfd be on a separate optional card. 

Off-the-sbeif plug-in IBM XT 
compatible cards are available that 
can control servo motors that could 
fly the airplane to a chosen ckstina-
tion with a spedfied flight i^rofile 
This feature becomes a nav-cpupled 
autopilot (In time of war we could 
p n ^ our 401,000 Cessna I72s Into use 
as cruise missiles The Soviets would 
be bdpiess.) 

This computer could also monitor 
all CHTK ECtR, turbine inlet temper­
atures (TITs), manifold pressure* 
altitude, ^ p c e d , outside air temper-
atwre and a nipiad of oihar parameteis 



by means of existing, off-the-shelf, 
IBM X1-compatiblE plug-in cards 
and sensors This coyld ikeep the pilot 
cdmplctely informed on whal Is going 
on and warn of an>' impending disas­
ters, it could also display suggested 
eraefgency procedures and check lists 
in case something did go wrong. 

One of the easy thin^ t l^ glass 
cockpit could do is calculate winds 
aloft- V^tsuldn't it be great if all 
Ughtplanes had accurate winds-aloft 
infturmation they could pass t/o the 
FAA flight service c-emers? 

Another possible feature (probably 
far in the future judging by the 
giaci&l speed at which the FAA 
updates its ground equipment) is a 
ground-to-air data link with a paper 
priniottt of IFK controller instruc­
tions. The airborne computer coMld 
acknowledge receipt of the Informa­
tion and/or the pilot could read it 
back> Tlie pilot w^ould have a hard 
copy of controller instructioris and 
clearances instead of having to scrtb-
ble them down frantically m-i read 
them back. 

What about the cost? Wfeare talk-
m less than S20O0 worth of aircraft 
equipment and maybe less than $500 
for the hard copy feature alone: tiol 
mnch^ in light of the S40i»OOOor more 
for present completdy equipped 
avionics pacfcaps in lightplanes. "Die 
currant ATC voice commumeation 
method is archaic if not downright 
dangeroits. It mewer ceas^ to amaze 
me that the system works at all. Much 
of what the controllers do now could 
be automated with incteased safety, 
Aiui m the event of an accident, a 
computer record of the commands 
setit to m aijTCiaft would be availabia 

The computer hardware and soft' 
ware to do this is available right now 
at low cost. A $200 plug in card called 
a modem (MOkiulator/DEModulator; 
a device used to hook computers to 
telephorte lines), hooked bctv^^en the 
aircraft computer and the aisdio out­
put of a isa\'Com receiver could do the 
trick. A smal prinier would record 
the data. 

Telephone lines have ronghly the 
same bandwidth as ground-to-air 
voice radios. Therefore a modem is 
ideal for this purpose If the navcom 
Teceivrr is computer-controUad, it 
could switch c o m frequencies auto­
matically as the aircraft is passed off 
frotn one ATC center to ano'her. The 
same type of modem connected in 
place of the microphone on the ground 
transmitter could serve the ATC cmter. 

Unfort-unately, given the FAA's past 
performance, it is not Okely to take 
the low^cost, off-the-shelf approach 
and use these standard ma^-produced 
modems. The FAA will, instead* 
probably come up with some very 
exotic, h i^<os t , non-standard hard-
waie to achieve, this function if 
and when the FAA decides to d o it. 
Don't hold your breath o n this one. 

One of the possibtiities we don't 
think we will try to implement is an 
aircraft attitude display as used in 
ootEimeicial airiine glass cockpits. The 
low-cost vacuum attitude gyro d o ^ a 
pretty good Job and is simple and 
reKablcL l b achieve tlie satne thing 
electronically woiildn*t be practical 
because electric gyros with electronic 
output data are far more expensive 
($5000) than the mass-produced 
vacuum gyro. 

On the other hand, we may decide 
to experiment with feeding the com­
puter slip/sMd, rate of climb (and/or 
altitude af]jd/or airspeed) and compass 
informatioi) to infer and display atti­
tude, [f airspeed is increasing, the 
altitude is decreasing and the oompass 
is precessiiig, the aircraft is obviously 
In a descending turn. This is a tech­
nique similar to a partlal-paoei scan 
after a vacuum Mime es<Qept the com­
puter is figuring out what is ^ i n g on . 

The possibilities are sdmost 
unlimited. All of this can be done 
with just one five-Inch CRT on the 
instrument panel plus the computer 
and maybe a very small printer for 
grouod'to-air communicationsi. By 
the way, a fivie^indi CRT with l2^volt 
power supply costs less than $100. 
A small printer mechanism, retjioved 
from a calculator, should cc^t less 
than S20. 

My company, Lamar Instruments^ 
would love to produce and sell at 
reasonably cost a cofiipletely inte­
grated glass cockpit for iise m light-
planes. But we wioke up from this 
dream and cotinted tlie number of 
new lightplanes being sold t o d a y . . . 
and fignred the cost of deveiopinga 
glass cockp i t . . . and we fell out of 
bed. I suspect some existing anionics 
manufacturers fed the same way. The 
cost of developing the software alone 
would be horrendous. 

Clearly, what is called for is a 
cooperative effort from the home-
building communiiy and maybe the 
established aviomcs manufacturers to 

achieve this aim. 
For our part, we intend to make 

available tow -̂cost components and 
softv^are based on standard IBM XT 
personal oomputer oomponents with 
a standard, easy-Eo-learn oomputcr 
programming language that will help 
the homebmlding community achie '̂e 
the ^ a l of a low-cost glass cockpit 
We cannot achieve this oursclvxis. V>fc 
jfoel if we ape completely open about 
what we have deve^lop^ so far, in the 
tradition and spirit of the open per­
sonal computer, other people will Join 
in and contribute software and hard­
ware designs. 

Our hope is that other people will 
also write articles for this magazine, 
devdop and sell hardware and sofi-
ware products of thdr owi, or send 
Iheir information directly to Lamar 
Instruments. will credit them for 
their contributions in our next artkle 
on this subject. 

Want to participate? Please, only 
commented source code written In 
QBASIC or 80S8 assembly language 
for computer programs should be 
sent. To make this work, we must 
standaidiz-e on a computer buss struc­
ture design, a graphics standard and a 
standard programing computer 
language This make It possibk 
for many people^ working Indepen­
dently, to come up with compatible 
components and softwarei Since there 
ape 10 million IBM XT-compatible 
computers In use and hundreds of 
compatible plug-in cards, wt chose 
that b u s structure for the homebuilt 
glass cockpit. chose the EC5A 
monochrome standard for ^ p h i c s . 
This is supported by Microsoft's 
QSASIC and is a good compromise 
between a h i ^ resolution display and 
cost. 

The BASIC computer programing 
language Is taught, starting in gram­
mar school Surely some of us older 
pilots and engineers can learn i t Bor 
those computer l a n g u ^ snobs who 
mi^^t look down their nose at 
BASIC, we ask them to tafce another 
look. BASIC has been impro^'ed 
dramatically in the last few years in 
speed of execlitiont modularity and 
IcNs^evcl haidwait access. Vik there­
fore chose MkroSoft's QEASIC as the 
standard programming language O 
FOR MORE INFORMATION or to 
partidpate in the de&ign of a "giass 
cockpif for homebuilts, contact 
Lameff- Instruments^ 2107 Artesiu 
Elvd^ miotido Beach CA 90278. 
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