
I t’s like anything else—if you know how, it’s not a big deal. If you decide on your 
own that you can just go ahead and do it without paying your dues, you’ll pay 
other things—like a big check to somebody else to fi x your mistakes. There are 

many things you can do while you’re planning your instrument setup and, indeed, 
while you’re still building your airplane that will help make the process easier, less 
expensive and, best of all, result in a safer, more useful installation.

But, fi rst things fi rst. What do you need to do to get your EFIS certifi ed for IFR? 
If you get a certifi ed EFIS, like the Chelton, you’re way ahead of the game. But if 
your EFIS is not certifi cated, you’ll need to check with your local FAA FSDO, FAA 
MIDO, DAR (Designated Airworthiness Representative), or ABDAR (Amateur-Built 
Designated Airworthiness Representative) and see what they’ll sign off. 

You’ll not believe the answers we got when we asked a number of vendors and 
avionics shops at EAA AirVenture 2005 what answers they and their customers got. 
Some of the answers were, “no problem.” One of the answers was, “no way.” Why? 
The regs don’t cover EFIS systems, so you can’t use one. The most unique answer 
was that yes, you can use an EFIS, but the regs require a airspeed, altimeter, attitude 
indicator. You can use the EFIS as any one of these, but only as one. All the rest 
have to be separate instruments. Can you believe it?

How About TSO?
A related question is, does the EFIS have to be TSO’d if you’re going to use it for 
IFR? You can guess how consistent those answers were! We heard from one knowl-
edgeable source that transponders do not have to be TSO’d, they only have to meet 
the requirements of the TSO—so you could build your own transponder, if you 
wanted to. However, GPS receivers and installations have to be TSO’d, even for 
experimental aircraft. (This same source stated that GPS RAIM requirements —for 
four good satellites with certain geometries— don’t consider the capabilities of 12 

channel GPS receivers, so the regula-
tions are way behind the technology.) 
Clearly there’s a difference of opinion 
in the industry, a matter that’s not 
helped by the highly variable approval 
process.

Steamed Gauges
Most pilots appreciate that EFIS sys-
tems achieve tremendous consoli-
dation of information; it’s all there, 
right in front of you, in what should 
be a logical presentation. But the cau-
tious types—and shouldn’t we all be, 
at some point?—know that anything 
manmade can fail, and to put too 
many critical fl ight instruments into 
one box invites trouble. Historically, 
the applicable concept is that no sin-
gle failures should deprive you of your 
ability to control the airplane. If you 
lose your vacuum system, for example, 
the electrical system will power your 
turn and slip, or better, turn coordina-
tor, and you will be able to control the 
plane fl ying “partial panel”—it’s high 
workload fl ying, but doable. If you lose 
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Planning your EFIS-equipped panel requires considerable forethought regarding failure modes and ergonomics. This theoretical Sportsman 2+2 panel 
includes EFIS displays from two manufacturers that rely upon different data inputs. A third attitude reference in the form of an electric ADI creates 
suitable redundancy. A fault-tolerant dual-bus electrical system should be considered mandatory.

You’re hot for an all-glass cockpit. 
What do you need to consider while you’re still building?
           BY ED WISCHMEYER



the electrical system, you’ll still have 
the vacuum-powered attitude indica-
tor and directional gyro, and you’ll 
survive without the turn coordinator.

For example, consider any of the 
new-production aircraft with glass 
panels. Those have dual electrical sys-
tems, so if one electrical system dies, 
you’re not out of business. And, if the 
EFIS dies, backup fl ight information is 
provided by the mechanical attitude 
indicator, airspeed and altimeter, and 
the magnetic compass. It has come to 
light that many pilots, as they grow ac-
customed to fl ying on the glass, fi nd 
it even harder to fl y on just the steam 
gauges when called upon to do so; it’s 
turning out to be nearly as diffi cult a 
task as an instrument-rated pilot fl y-
ing on just needle/ball/airspeed. (But 

that’s a training issue...)
If you decide that you want to go all electric with dual systems, there are mul-

tiple options. The Eggenfellner Subaru crowd have developed such an electrical 
system design, and you should fi nd other electrical system designs out there. “Lots 
of things you do for certifi cation you would also do for safety in an uncertifi ed 
system,” said Tim Coons of Sagem. His point is that just because we’re not bound 
by the same certifi cation requirements as production aircraft regarding electrical-
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Even smaller panels, such as this virtual Van’s RV-8, can have high-end EFIS units. Again, simple 
“steam gauges” back up the electronic displays.

DIY Panel: EFIS continued

This RV-10 panel, created by AeroCraft Avionics (a division of Lancair Avionics), has the critical backup fl ight instruments right in front of the pilot 
rather than shipped off to some far corner of the panel; it’s a smart design that will likely be safer in the event of a main-tube failure. This panel uses 
a pair of Grand Rapids displays.



system design, we shouldn’t ignore some of the requirements.
Moreover, our conventional engines will almost all have a spare accessory pad 

for a backup alternator to provide true redundancy. (The GAMI Supplenator is a 
great example of forward thinking in this regard, using a small but powerful alter-
nator driven from a free AN pad on the engine. It feeds its own regulator/power-
management system and provides main, avionics and essential buses.)

Points of Failure
However, you don’t necessarily need a full dual electrical system, you just need to 
eliminate single points of failure. The Dynon attitude indicator has a great design 
in which there are two separate power input connectors, and the unit will get 
power from which ever one has power. And if both die? There’s an optional inter-
nal battery, good for two hours. Many systems have 30 minutes of battery power 
(coming from a regulation), but if you are in instrument meteorological condi-
tions, that 30 minutes is not necessarily long enough to get you on the ground or 
even to VFR conditions.

But we’re still not through with single points of failure. Many EFIS systems 
will connect their components with “daisy chained” connections, where a sensor 
may talk to Box A, which in turn talks to Box B, which in turn talks to Box C. If 
one of those boxes quits working, or if one of those cables quits working, or if a 
connection quits working, everything downstream of the failed component will 
not get the data from that sensor. It’s important to talk to the designers of the 
EFIS system you’re considering so that you fully understand which parts of the 
sensor chain are critical to all functions in the box, and which, if any, can suffer 
failure without the display either going blank or (worse) providing inaccurate or 
misleading information.

Department of Redundancy Department
So now, once you’ve chosen your system, determined that you can get it certifi ed, 
and that you don’t have single points of failure in your airplane, then what? Well, 
back up a second...

A single point of failure means that you will lose a required functionality if just 
one of the right kind of problem occurs. That might not be enough for safety, how-
ever, because of what’s called “common failure mode” problems.

Suppose that the backup to your EFIS is a mini-EFIS, either from the same or 
different vendors. Most of the current EFIS systems use three little solid state gy-
ros, and three accelerometers, and a little microprocessor programmed by some 
really smart engineers. However, the normal operating environment specifi cations 
for these systems include a maximum rotation rate, and if the aircraft rotates too 

Aerotronics created this Lancair IV-P panel using exclusively glass gauges, but created a fault-
tolerant system by using displays from different manufacturers, combining Chelton for the main 
displays, along with Dynon and Honeywell (Bendix/King).



you recover from an unusual attitude with it? Can you perform an ILS with your 
backup gyro? Having the instrumentation may make you legal, but if you can’t 
use it, you won’t be safe. (You see the same thing in some VFR panels which have 
a turn coordinator for inadvertent IMC encounters, but the VFR pilot can’t safely 
fl y partial panel.)

On to the Installation
So, now you’ve chosen your EFIS system, have taken care of single points of 
failure and common failure modes, and you’ve checked that your system will get 
approved. How do your actually install it?

The fi rst step is to mount the components, and this isn’t too hard. First, consider 
the panel mount instruments. Traditional mechanical attitude indicators come 
in two varieties, for vertical panels and for panels tilted back 8 degrees. If your 
EFIS has the gyros mounted internally, make sure that your EFIS can be set to 
match the instrument panel tilt. Paul Dunscomb, Dynon design engineer, showed 
me the user-programmable setting on their system, which allows for such an 
installation.

On homebuilt EFIS systems, some mount directly to the panel, some mount 
in racks like traditional avionics. Both work fi ne, but you have to know which is 
which before you start cutting metal.

On some EFIS systems, the gyros are remotely mounted. For example, Crossbow 
is a vendor of remotely mounted solid state gyros used by several EFIS vendors. 
Make sure that the gyros are mounted with proper alignment to the airframe, 
in all three axes. Do those gyros need to be near the c.g. of the airplane? We got 
answers both ways...so it’s worth a call to the EFIS vendor or a shop that has suc-
cessfully installed such a system to fi nd out if your particular system is sensitive to 
the mounting location.

rapidly, the gyro can lose track of 
which way is up. If your primary and 
backup systems are both susceptible 
to this failure mode, and you inadver-
tently perform a high roll rate maneu-
ver, you can lose attitude both sensors 
because of this common failure mode. 
Greg Toman of Grand Rapids Technol-
ogy refers to the solution as “dissimilar 
redundancy,” in that it’s good plan-
ning to have a redundant system that 
works differently than the primary sys-
tem. If both primary and backup sys-
tems are subject to the same potential 
trip-ups, you really haven’t gained full 
redundancy.

Suppose you handle that problem—
are you good to go? Maybe. Think 
about the practical issues; how you’d 
actually fl y your planned setup. If 
your backup instrument is a two-inch 
“peanut gyro,” is that adequate? Well, 
adequate for what? Maybe it’s good 
enough for maintaining level fl ight 
and doing gentle maneuvers, but can 
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Are you up to the task? While modern digital avionics are capable and, believe it or not, actually a bit simpler to wire than the old analog stuff, there’s 
still an incredible amount of work behind the panel. This is detail-oriented work that you should consider leaving to the pros.

DIY Panel: EFIS continued



Some systems will have a remotely 
mounted magnetometer to measure 
the earth’s magnetic fi eld, and that 
sensor will need to be mounted in an 
area that is electrically quiet. In gen-
eral, this means that the magnetom-
eter is mounted away from anything 
else electrical, including wires. One 
customer ran the magnetometer wires 
right next to the wingtip strobe wires, 
and wondered why the magnetometer 
didn’t work. The strobes didn’t seem to 
mind, though...

Running Some Wire
Now you’re ready to start wiring, and 
here’s where the rubber skids off the 
road. Avionics wiring is as much like 
electronic hobby shop wiring as air-
craft woodworking is like home supply 
store woodworking—not hardly at all.

Avionics wiring is really not all 
that hard—you need the right materi-
als (wiring and connectors), the right 
tools, a meticulous mindset, and the 
right knowledge. The show stopper is 
that these are all in short supply, and if 
you miswire your avionics, they won’t 
work any better than crossed cables in 
your fl ight controls.

First, you need the right materials. 
Greg Richter of Blue Mountain Avion-
ics told us that this means the $12 con-
nectors instead of the $2 connectors, 
stranded wire, and not the automotive 
kind, machined, not stamped, gold 
plated pins, and everything else. Trou-
ble is, these parts are not necessarily 
as available as are inferior, unsuitable 
parts, and the vendor may not know 
if they’re selling you the good stuff 
or not. Why the fancy parts? To keep 
vibration and corrosion from disabling 
the system(s), that’s why.

Next, you need the right tools, 
and those are specialized tools. In the 
avionics world, for example, a $300  
crimper is a cheap tool that will prob-
ably do the job okay if you know what 
you’re doing. Although this sounds 
drastic, consider the difference be-
tween a hundred dollar air drill (okay 
but hard to start) compared with a 
good air drill at nearly twice the price, 
or the difference between an air ham-
mer and a rivet gun. You just need the 
right tools. One vendor told me that 
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some of the more common problems 
are over-crimping wires, thereby cut-
ting the wires, leading to intermittent 
connections.

You’ll also need a meticulous mind-
set. One story we heard was that metal 
aircraft builders are, in general, used 
to the meticulous, repetitious work 
of setting rivet after river, whereas 
composite builders are used to assem-
bling large chunks of airframe, and do 
not have that required mindset. It’s 
one wire after another, each carefully 
placed, crimed, and double-checked. 
Nothing broad-brush here.

Lastly, you’ll need the right knowl-
edge. One story is that a builder doing 
his own installation bought the cor-
rect crimping tool, with all the bells, 
whistles, and shims for adjustment. 
However, the tool came without an 
instruction book, and the crimper 
was never adjusted for the wire gaug-
es used. The result was that every 
connection was over-crimped. (And 
that’s only slightly better than every 
one being under crimped!)

The best advice seems to come from 
a vendor who said that if you already 
have the tools, or if you’re into ham 
radio or exotic stereos, go ahead. 
Otherwise, your best bet is to buy 
a harness ready made, or to hire out 
the work. Adjust your budget so that 
you can afford a reliable installation. 
As Gary Wirrell of Aerotronics put it, 
“buy low, install high. Your system is 
only as good as the installation.” The 
overwhelming impression we got is 
that if you have to ask about wiring it 
yourself, you’ll be way, way, way ahead 
farming it out.

One of the more forward thinking 
solutions to EFIS installations comes 
from Direct To Avionics, to be an-
nounced by the time this article is 
in print. Kirk Hammersmith told us 
of the SV-10 system, based upon the 
Chelton Sport EFIS, but also including 
a complete soup to nuts installation 
package—mounting bracket for the 
AHRS, and instructions on where to 
install it, and a complete wiring har-
ness for the RV-10, including not just 
the EFIS system but also connectors 

for an SL-30 navcomm, TruTrak autopilot, data link, and the other most com-
monly requested accessories. Yes, you’ll pay a bit for Direct To’s experience and 
for having someone else make the cables, but we tend to think it’s worth the 
investment. All it takes is one or two broken or misrouted wires to cause system-
wide grief.

The Bottom Line
So what’s the bottom line, EFIS-wise? The EFIS world is new and exciting, but the 
FAA and its designated representatives are way behind. It’s like this whole arena 
is waiting for the days of the wild west to arrive to bring law and order. Check the 
legalities before you sign those really big checks. EFIS systems are pricey, and if you 
can’t get it signed off, it’s too small to be useful as a boat anchor. Know how your 
EFIS system works, in detail, as well as your aircraft’s electrical system. Use this 
knowledge to avoid both single points of failure and common mode failures. Get 
the knowledge you need for a safe and reliable installation. If you’re going to use 
your EFIS for IFR, you will be betting your life, and the lives of your passengers, on 
the reliability of the total system.

Do your homework and avoid the shortcuts. As my dad used to tell me, “you 
can’t bluff the physical world.” �
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As you begin to plan the overall layout of the panel, you’ll need accurate dimensions; most EFIS 
manufacturers will provide plans and drawings for your consideration.

DIY Panel: EFIS continued



CONTACT INFORMATION

AeroCraft Avionics
541/923-2244
www.lancairavionics.com

Aerotronics
406/259-5006
www.aerotronics.com

Blue Mountain Avionics
423/496-3510
www.bluemountainavionics.com

Direct-To Avionics (Chelton)
541/504-8300
www.direct2avionics.com

Dynon Avionics
425/402-0433
www.dynonavionics.com

Grand Rapids Technologies
616/583-8000
www.grtavionics.com

OP Technologies
503/690-0800
www.optechnologies.com

Panel Planner
703/642-1177
www.onemileup.com
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For more details visit www.raf2000.com 

ROTARY AIR FORCE MARKETING INC.
Box 1236, 1107-9th Street West
Kindersley, SK. Canada S0L 1S0

TEL: 306-463-6030  
FAX: 306-463-6032  

Email: info@raf2000.com

Brochure  • • • • • • • • • • • • • • • • • • • • Free
Info pack  • • • • • • • • • • • • • • • • • $12 USD
Info pack & video NTSC (110v) • • • $28 USD
Info pack & video PAL(220v)  • • • • $40 USD

Tax deductible
Crop dusting
Predator control
Windmill inspection
Stock count & inspection 
Arial photography & mapping
Power, pipe & fence inspection

A 2 Place Cross Country Gyroplane!

Painless • Safer • Quieter

800-888-6910 • www.OregonAero.com

• Aircraft Interior Upgrades
• Painless, Quieter Headset Upgrades
• ShockBlockers™ Insole Inserts
• The High-G™ Safety Seat

VISA and MasterCard accepted. We welcome U.S. Government IMPAC cards.

Painless, Safer Seat Cushions 
for Any Homebuilt Aircraft

Free
Catalog

Lancair Legacy


