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Ociober 10, 2005
ATTN: Van's Aircraft Kit Aircraft Builders & Pilots,
RE: FAB BYPASS

The fitered airbox kits (FAB-320/360/540 or FAB-HORIZ) were designed to fiter all engine induclion air with a
minimum boss of manifold pressure. The filler fadilitates uniform aifiow through the carburetor or injection air body to
better equalize the mass flow o the individual cylinders. This contibutes to maxmizing power output and engirs
smoothness.

It is imperative to remember that, unless the individual aircraft operating limitations permit, experimental aircraft are
not permitted to fly into known icing conditions. Flight into forecast icing conditions is imited by the provisions of
FAR 91.527. Flight into icing conditions can be exiremely dangerous since the rate of ice accumulation in the
induction system and on the airframe are unprediciable and may change in seconds.

_, In case of blockage, the filter bypass feature would permit unfitered

air to bypass the filter and directly enter the carburetorfinjector air body throat. The enclosed BYPASS KIT kit has
been developed and tested by Van's Aircrall Inc. to accomplish the sbove ohjective.

FAB-320/350/540; R\'s using the verfical induction air box designed for either carburetors or vertical draft fuel
injection systems are provided with a provision for pilot-controlied altemate filtered air. The design intent was that
when a pilot encountered flight conditions where foreign materals, including snow and freezing rain, might be
u'lgestemmnhemdmnarsysm hem.ldactuateﬂ'beaﬂerm‘teajrdmr This would block the ram air inlet

e, admit warm air from the engine compariment

FAB-HORIZ: RV's using the horizontally mounted Bendix or Airflow Performance Systemn fuel injection units do not
have an altemate air door and operators should incorporate the FAB BYPASS. The addition of the FILTER
BYPASS kit simply provides a method to bypass a totally plugged fiter.

Should fiter blockage be encountered, the pilot must open the FILTER BYPASS door so thai the engine will
continue to draw sufficient induction air. The pilot must land the aircraft as soon as praciical afier opening the filter
bypass door so that the filter blockage can be deared and to reset the filter bypass door.

A visual mspection of the filler bypass door
must be done to verify that it has been properdy reset.

The FILTER BYPASS door isiESighedifonemergency use only and isiGNIBIbE Bpened;as part-of anyirouiine
 operations.

Van's Aircraht Inc. has developed and supplied this FILTER BYPASS for the purpose of enhancing safety should
inadvertent flight into severe and unusual operating conditions occur.  Pilots operating any aircraft equipped with a
Van's Aircraft Inc. FAB system with the FILTER BYPASS feature should also be aware of other flight hazards (such
as aiframe and propsller icing) which may result from operating in condiions severe encugh to cause fiter
blockage. Installation of the Filter Bypass systern should not be viewed as license to operate in conditions for which
the aircraft is not permitted, and/or not equipped to operate safely.

*  Van's Aircraft Inc. recommends that this advisory become a permanent part of the aircraft records.

*  Please contact Van's Aircraft for further information and availability of filtered airbox modification components.

Page 1of 1



BV AIRCRAFT

The FAB-320/360/540 filtered air box was designed to provide an inexpensive, efficient filtered air
induction system that minimizes both intake pressure loss and cowl frontal area. Testing has shown that
air filtration is excellent and very little manifold pressure is lost through the filter.

The FAB-320/360/540 draws high energy ram air from outside the cowl through an intake of

approximately the same area as the carburetor inlet
w. This deceleration produces high-pressure turbulent airflow. The air then
sses through an annular air filter. The large area of the filter helps reduce pressure losses compared

h a large filter is lower, helping

to conventional fiat filters. For a given flow of air, the vel
reduce pressure loss in the intake.

the airflow. In fact,

The FAB-320/360/540 air box is designed foruseinVER Conditionsionty.

The finished air box has two main parts. See Figure 1A for the 0-320 or Figure 1B for the O-360. A flat
aluminum top provides easy mounting to the carburetor, enables a simple alternate air gate, and allows
the filter to be properly mounted. A curved fiberglass scoop at the bottom of the air box was designed to
efficiently direct ram air around the filter.

instructions we have tried to provide fairly detailed coverage of the most common variations. However,
the installer should READ ALL OF THE INSTRUCTIONS, understand the installation BEFORE starting,
and think ahead to integrate and adapt the different procedures to their installation.

nd the part numbers may not apply to your

particular kit. For many, this set of instructions will only provide a starting point or ideas o help the
installer.

The air bex installation is much easier if the exhaust system is not on the engine. The objective is o
properly align the air box assembly with the cowl.

O The mount plate, Fig. 1, is different for the Facet/Precision carburetor and Ellison fuel injector. You
will need to cut an extra hole out of the plate when using a Facet carburetor. The extra hole allows
for the bowl drain to protrude into the mount plate. Use the template provided as a starting place for
the cut out. The carburetor drain plug may interfere with the mount plate. If the carburetor on your
engine has a profruding drain plug it must be replaced with the supplied plug.

Most of the MA4-5 carburetors for the 0-360/540 have a flashing area on the bottom at each side of
the drain plug boss. You can either file this area flush (Plug the ports in the carburetor to keep it
clean), or make a spacer the same thickness as the flashing that will allow the VA-131-C to lie flat
on the carburetor bottom.

0-320 ONLY

To allow the filter to sit flush on the mount plate the filter must be trimmed to fit over the accelerator
pump. Any gaps between the filter and pump are then filled with silicone rubber (RTV) or fuel tank
sealant. The sealant effectively replaces the rubber edge flange that was cut away (Fig. 1A). The
filter is first marked to help locate the proper place to cut the clearance hole. The five filter retainers
and the drain plug hold the filter to its oval shape. When the filter is aligned flush with the five
retainers and the drain plug cutout, mark it through the accelerator pump cutout. Remaove the filter
and carefully cut it with a single edge razor blade and metal cutting snips to fit over the accelerator
pump. Use the marks and carburetor bottorm as a guide. Make the hole slightly larger than the
pump. Install the mount plate to the carburetor. Coat the accelerator pump, and any areas of the
mount plate, that may contact the sealant, with a thin layer of parting agent. The parting agent (a
coat of automotive wax or grease works well) keeps the sealant from sticking to the carburetor,
pulling apart, and leaving a mess each time the filter is removed. Fill the cutout on the filter with

Fab-320/360/540 Air Box  TO0V78/05 1



RV AIRCEAFT l

enough sealant to completely fill any gaps between the accelerator pump and the filter. Also apply a
little sealant to the bottom of the accelerator pump to assure complete filling of any gap prone areas.
Making certain everything is aligned correctly, install the filter. With the carburetor, mount plate and

0320 filter in place on the bench, weight the carburetor down on the filter for a good seal. Wipe off any
excess sealant and allow at least 24 hours for drying. When dry, the filter can carefully be removed
from the mount plate. Be certain the sealant is well cured; a large mass can cure slowly. Use a
knife point or screwdriver blade to help lift the sealant from the carburetor. Wipe off any left over
grease or wax and cut away any excess sealant left on the filter. During final assembly fill all gaps
that would allow unfiltered air to enter between the carburetor and mount plate (especially around
the drain plug) with sealant. Make sure that all the sealant is really stuck to the filter to prevent any
pieces being sucked into the carburetor,

There are two carburetor locations on
Lycoming engines. One near the rear of the sump and one near the front The object here is to allow easy
removal of the cowl by allowing you to drop it straight down and clear the spinner.  Fig. 9 illustrates this and
shows why the air box can't be left long and still allow the cowl to drop down. Trim both the VA-130-
B or VA-131-B and the fiberglass air box to look like Fig. 9.

O Estimate where the rivets will go in the flange and Bolt the mount
plate to your carburetor. Clamp the top plate to the mount plate. and keep the neck
on the top plate pointed forward, Now install the lower cowl. Carburetor locati w s}

positions differ from one airplane to the next. Check to make certain that thw
. If not, remove the cowl, realign the neck and check again. If
e exhaust system is not installed, you may be able to reach inside the cowl and make the

adjustment. When the top plate neck is aligned with the cowl scoop inlet, carefully mark the top
plate so that after the clamps are removed realignment is possible. Remove the assembly and dirill
the top plate using the aligned mount plate as a template, and install the plate nuts and the VA-131-
D filter retainers (Fig. 2 & 3) to the top plate. Fabricate the retainers from the material supplied

0 Vertical alignment of the top plate can now be checked in much the same manner. Bolt together the
mount plate and the top plate, then install on the carburetor. Install the cowl, and check that the top
plate neck is vertically flush with the top of the cowl air scoop (Fig. 8). During this procedure it's a
good idea to also install the upper cowl to correct any sagging in the lower cowl. Any vertical
misalignment is corrected by bending the top plate. Flute or notch the flanges on the top plate and
bend it as close to the mount plate as possible (Fig. 3). The bend must be sharp to avoid gaps
when the carburetor heat door is open (ram air position). Note: The engine will sag later about 1/8"
50 you can temporarily put two washers between the mount plate and the carburetor o compensate.

O The filter must be compressed betw ir box in order to provide an air tight
seal (Fig 2). To compress the filter, % Screw
the mount plate to the lop plate and place the filter between the assembly and the air box.
Compre nd ied with the fit, drill and cleco the top plate to the air box.

Check that

the opening of the air box inlet matches the opening in the cowl air scoop. If it doesn't match, cut
the side of the fiberglass VA-130-A or VA-131-A at the point of the bend in the VA-130-B or VA-131-

B. Paosition the forward end so the heiﬁht of H? opening is correct. Drill the remaining holes. JEsey

You only need enﬁugh ﬂange hE|ght around est of the VA-130-A or VA-131-A to be able to
install the rivets at 1" spa : 1

o The carburetur heat door (VA-130-H) must be cut to fit the neck of the air box. Due to the varying
cross section of the neck, take care to fit the door in the same position that it will be installed (about
1 inch from the entrance of the air box).

0 Cut a hole for the carburetor heat intake, starting 1° from the air box entrance. The finished hole will
be the same shape as the door but slightly smaller. Use the door as a template, but cut about 1/16"
to 1/8" inside the line.

b Being careful to have the flat side of the hinge (VA-130-F) down, drill the hinge and top plate.
Reverse the other side of the hinge (flat side up) (Fig. 4) and install the hinge pin. Cleco the hinge
to the top plate.

Fab-320/360/540 Air Box 1041805 2
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0 Fit the door so that it just touches the air box floor when closed. Then cut the door to its final length
for mounting to the hinge. Cut a 8/16" by 3" spacer (VA-130-G) from left over door material to place
between the hinge and the door. The hinge, door, spacer, and arm (VA-122) may now be drilled
and clecoed together.

O After reviewing the fit of all the components, rivet the carburetor door assembly together. It may be
necessary to trim some of the rivets provided. Finally, rivet the top plate fo the air box.

The final project is to mate the ai

(4] the air SCOOp ONn the mwl

- nifics : - } ' e mwl scoop is
extEnded bac:k almnst tn the air bux usmg f berglass laid amund fr.:ram mnﬁd The gap is then
sealed with rubber engine baffle material to isolate engine vibration. This can be a faidy time
consuming procedure. However, the performance gained from a good joint makes the extra effort
worthwhile,

O [Install the completed air box and cowling. Measure the distance from the outside of the air scoop to
the front of the air box (Fig. 9). Remove the cowling. The cowl air scoop intake lip must be filed or
sanded down to avoid decreasing the intake area when the new fiberglass is laid. Taper the amount
of material removed, very little at the front of the lip and most of the fiberglass at the rear. Shape the
foam block (VA-130-1) to wedge tightly into the cowling behind the air scoop (Fig. 6). Secure the
block with two or three fingertip size globs of an adhesive that can later be removed. Bondo, an
automotive body filler, works well and can be chipped out when ready. Ideally, the block will be
wedged in tight enough to require very little adhesive. Mow cut the foam to the same depth as the
air box or just a little longer. When you put the cowl back it is OK if the foam contacts the air box.
Bore a large hole in the middle of the block and use the distance measured earlier to find the correct
location for the cut (Fig. 8). Install the upper and lower cowling. Shape the foam to provide a
smooth transition between the air scoop and the air box. A hacksaw blade works well for this. Allow
room for the thickness of the fiberglass (approximately 1/16") when shaping near the air box. Leave
the foam fiush with the inside of the scoop.

O Remove the cowling and apply three layers of fiberglass to the inside of the foam plug. Use 9 oz,
cloth cut so the fibers run 45 degrees off the aircraft centerline (Fig. 7). The 45° weave pattern will
permit the cloth to contour to the inlet shape more easily. An epoxy resin, not polyester, should be
used. Blow up a balloon inside the inlet to hold the cloth in place while the resin cures, Adter cure

int on 3 to 4 coats of resin until the weave has been filled. Another layer of fiberglass on the
inside of the cowl at the fillet will help secure the new inlet.

0 Chip out the adhesive and foam plug after the fiberglass has cured. The gap between the new
trailing edge of the air scoop and the air box should be cut to about 1/4 inch (Fig. 8). Trim the edge
to length with a cutting disk in a die grinder. The fiberglass must be finished so it is smooth. File
and sand the newly laid fiberglass until it blends well with the cowl and is smooth all the way to the
air box.

O MNow install the cowl seal (VA-130-J) around the air box inlet (Fig. 8). The seal is a strip of engine
baffle material used to provide a flexible junction between the cowl air scoop and the air box, Start
at the top of the box, drill and cleco the middle of the cowl seal to the middle of the top plate. The
cow| seal should overlap the air box about 1". Cut one piece to fit across the top with the ends
folded up, and another piece will wrap around from the top edge of the first piece all the way around
to the other top edge. Pop rivet the seal to the air box in the same order as they were drilled. The
seal must be notched where it overlaps the cowl scoop to allow easy installation of the lower cowl.
Experiment with cnly a few notches initially, adding only as many as are necessary to install the
cowl.

O When installing the air box on the carburetor for the final time, the %-20 screws that hold the
mounting plate on must be safetied with tab lock washers or safety wired in pairs. Don't forget
to remove the temporary washers that you put in above the mount plate to compensate for engine
droop. If the bolts vibrated loose they could be sucked into the engine with catastrophic results.

0 When you install the cable control be sure that the door cannot get stuck in the heat position and
that you put a little tension on the cable in the open position. This will keep things from rattling in
flight. Also a thin layer of tank sealant on the door where it contacts the top plate will help prevent
fretting of the two components.

Fab-320/360/540 Alr Box  1G/18/05 3
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FIG. 1B
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BILL OF MATERIALS

FILTER BYPASS DOOR INSTA

1 5610-18-31 PLASTIC WASHER 1 CTA-740 BLACK  CONTROL CABLE
8 AK-42H BLIND RIVET 1 K1000-08 MUTPLATE
2 AN4ZBAD3-35 RIVET (EXTRA} 1 K1000-3 MUTPLATE
2 AN426A03-4 RIVET 1 M521042-08 METAL LOCK NUT
2 AN4ZEAD3-4.5 RIWVET 1 MS21819WDGE3  ADEL CLAMP
1 ANBDO-BRSB SCREW 1 VA-1H2A AlR INLET
1 AN515-BRE SCREW 1 VA-192B FILTER BYPASS DOOR
1 ANS2E-10RT WASHER HEAD SCREW 1 DOC BYPASS WVERTICAL
1 AMNSE0-8 WasHER
[iCIWN
LEFT
FWD. P

— AIR BOX

 VA-1824
AIR INLET

_ VA-192B
FILTER BYPASS DOOR {

CT A-T40 BLACK
ROUTE TO CONTROL CABLE

PANEL

FIGURE 1: OVERVIEW

-

-

\ Step 10

1: Position the VA-1924 Air Inlet on the bottom of the Alr Box so that the opening is within the air filter (sees Figure

2. Use the WA-192B Filter Bypass Door to check that movermnent of the door does not create inlerference with the air box
drain, cowd or any other part of the engine installation, Cut & hole per the dimensions in Figure 2 to allow the air inlet to

lay flush against the air box.

girin

21 Match-Drill #30 tha VA-1924 Ajr Inlet to the botlom of the Air Box, Match-Dril #40 the nulplate attach holes in the
let to the air bax. Match-Drill #19 the screw hole for the nutplate to the air box.

o WACT92A

APPROX, AIR
FILTER LOCATION — — —

AlR BOX

FIGURE 2: AIR BOX TOP VIEW
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LLATION VERTICAL INDUCTION 22

;pf/ p 3 Machine countersink the two nutplate holes and air inlet attach holes match-dritlied in Step 2 (see Figure 3).

i Sﬂt_e’g' 4: Bend and crimp the fab as shown in Figure 3.

114
—' CRIMP END
./ CLOSED
116 " TOFORM
STORP
e, MACHINE
T AEZA COUNTERSINK —
THIS FACE

FIGURE 3: MAKING THE DOOR CATCH

gﬁg 5- Add a layer of fuel tank sealant to the maling face of the VA- 1924 Air Inlet. Cleco then rivet the air inlet and

._-‘x..,/'n’utplate to the Air Box per the callouts in Figure 4. —
- ~ 7 4 II(\\ S 7 .
N Ny o TN =
AN4PEADE-4 5, ff \ 5 PLACES i
2 PLACES % y,
, s

- AR BOX

K1000-08 —

FIGURE 4: AIR INLET INSTALL
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Step 1. Machine countersink the VA-1928 Filter Bypass Doer to make the hesd of the AMS09-8R8 Screw flush with the
indicated face in Figure 1.

Step 2: Install a washer and screw to form the hinge axis of the VA-192B Filter Bypass Doar as shown in Figure 1. Check
that the filter bypass door ratates freely (do not over tighten screw). Check that the filter bypass door enganes the daor
catch without prematurely catching on other possible obstructions - edges. It may be necessary to locally bend up the
edge of the door catch to allow the filter bypass door ta freely slide undemeath.

Step 3: Slip the ANB0S-8RE Scrow through the hole in the VA-1928 Filter Bypass Door as shown in Figure 1. Attach the
CT A-740 Black Control Cable to the filter bypass door by first wrapping the cable around the ANS09-8RB Screw three
times then clamping the cable against the filter bypass door with a washer and nul as shown in Figure 1.

. CTA740 BLACK

.~ AN515-8R8
MRS _— 5610-18-31
ANGSO-E —._ > g

L VAT92A

.~ AIR BOX

.-"-P---
e

MACHINE
.. COUNTERSINK

CPPOSITE FACE
FOR SCREW HEAD

AMNECO-BRE

FIGURE 1: DOOR SUBASSEMBLY

PagE P IRU.ALL'HEwsmM:D [DATE:'TD,.'?.-TDS |




Step 4! Posilion the CT A-740 Black Control Cable and adel clamp approximately as shown in Figure 2 so that the
VA-1328B Filter Bypass Door operates freely. Check that the position of the clamp will position the nutplate for the adel
clamp oulside the perimeter of the filler! Match-Drill #12 the hele in the flange of the ade! clamp into the Air Box.

Step 5. Attach the K1000-3 Nufplate temporarily to the Air Box with the ANS25-10R7 Screw. Using the nulplate as a drill

gulde match-drill #40 the atlach holes into the air box. Machine countersink these holes on the outside faca of the alr
box.

Step 6: Aftach the nutplate to the Air Box using the rivet callouts given in Figure 2.
Slep 7: Detach the CT A-T40 Black Cantrol Cable from the \WVA-1928 Filler Bypass Door. Routs the control cable from the

instrument panel to the Air Box, Reatlach the contral cable to the filter bypass door per Step 3. Faslen the adel camp to
the air box using the hardware shown in Figure 2. Check system for proper operation.

/ WA-1528
/ ~— AIR BOX
’ s

- MSZ1319WDG3

— LT A-740 BLACK

AN426AD34,
2PLACES ~

/ ROUTETO
' PAMEL

K1000-3 —

FIGURE 2: SECURING THE CONTROL CABLE




