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BY TONY BINGELIS. 8509 GREENFLrNT LANE. AUSTIN, TEXAS 78759 

A GYRO INSTRUMENT SYSTEM? {YOUR OPTIONS) 

p U'l7ING GYRO INSTRUMENTS in a fun airplane -
(Volksplane, EAA Aero Sport or whatever) makes just 
about as much sense as installing cruise control in a dune 
buggy. Besides being total~y unnecessary for every day 
sport flying, I can think of two other 'good reasons for not 
having any gyro instruments - cost and weight. (Extra 
work? - doesn't count.) 

The added weight may no_t be too great a penalty except 
for small low powered aircraft. For them, a complete gyro 
installation becomes nothing more tha.n a ludicrous em
bellishment. I estimate that a b~ic vacuum system with 
three gyro instruments will weight about 10 to 12 pounds 
and will cost at le·a~t $100 per pound to boot. That is a lot 
of extra weight and extra bucks to have deadheading most 
of your flights. Well, so much for gyro instruments in fun 
airplanes. But what if your airplane is used primarily for 
transportation and for fairly long flights where the weath 
er could change two or three times before you reach your 
destination? No argument h~re. Doing without gyro in
struments for that kind of flying is like doing without wa
ter on a trek through the desert. Even the installation of 
the lowly Turn/Bank Indicator alone could well save your 
·hide someday . . . or at least keep you from spiraling in 
without so much as a needle and ball to keep your airspeed 
company. Of course, with the addition of a Directional 
Gyro and Artificial Horizon to supplement a Turn/Bank 
Indicator, you'd have everything possible working for you 
cross country or IFR flying. Those three instruments con
stitute what is often termed a 'full panel'. 

Current practice is to install a vacuum driven Direc
tional Gyro, Artificial Horizon and an electric Turn/Bank 
Indicator or a Turn Coordinator. Then, in the event of a 
vacuum system failure, yoi: would still have the old Nee
dle Ball and Airspeed survival capability. However, there 
is no law saying that all three instruments can't be vac
u11m-type gyros if you prefer. If you do settle on vacu11m 
driven gyros your vacu11m source will have to be either a 
Vacuum Pump or a Venturi. Take a peek at figures 1 
through 5 to see how and where the following vacuum 
system essentials are installed in the systems illustrated. 

Gyro Instrument System Components 

1. A Directional Gyro 
2 . An Artificial Horizon 
3. A Tum/Bank Indicator (use of an electric T/B or Tum 

Coordinator is highly recommended in.stead of a vac
uum instrument.) 

4 . A Central Air Filter with a .3 micron filtering capa-
bility. . 

5. A Vacuum Regulator (sometimes called a suction re-
lief valve). 

6. A Vacuum Gage 
a . A single port type or preferably 
b. A two port type (differential measuring) 

7. A vacuum source 
a . A Venturi Tube (2", 4" or a Super Venturi ) or 
b . A Vacuum Pump (either a "Wet" Pump or a "Dry" 

Pump) 
8. Fittings 

a . Airborne Free-Flow type or 
b. Standard AN <Hose or Flared types) or 
c. Nylo-Seal type 

9. Hoses. clear plastic or rubberized (thick wall type l 
Optional Items: 
1. A Needle Valve (only if a vacuum Turn/Bank Indicator 

is installed). 
2. An Oil Separator (only if a wet type Vacuum Pump is 

installed). (No~: It is most unlikely that very many 
builders would opt to install all-electric gyros because 
of the outrageous cost of these units. So, back to the 
vacuum driven gyro instruments, eh? Now, which will 
it be? A Venturi System or an engine driven Vacuum 
Pump System?) 

,. 
The Venturi System 

This is the most trouble-free system for your vacuum 
driven gyro instruments. A Venturi is a reliable source of 
suction that will probably never fail in flight ... unles s 
it becomes iced o·ver, or some hapless bird flys headlong 
into the Venturi. A Venturi is also the most economical 
means for driving the gyro instrument rotors you can 
install. But, unfortunately,_ it is quite. a large unit and it 
must be mounted externally in the slipstream. This makes 
the Venturi a high drag protuberance that is repugnant 
to the senses of most homebuilders. You will, therefore, 
seldom see a Venturi, particularly a large one, on a high 
performance aircraft. T-18 owners will tell you that John 
Thorp, designer of the remarkable T-18, once calculated 
that a Venturi could cause a 5 to 7 mph reduction in 
airspeed. 

A"Super Venturi" protruding from the side of a sleek 
homebuilt is very definitely an eye sore in addition to 
being a dra g producing liability. Most builders, therefore , 
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A GYRO INSTRUMENT SYSTEM? (YOUR OPTIONS) 

p u·1·r1NG GYRO INSTRUMENTS in a fun airplane -
(Volksplane, EAA Aero Sport or whatever) makes just 
about as much sense as installing cruise control in a dune 
buggy. Besides being totally unnecessary for every day 
sport flying, I can think of two other good reasons for not 
having any gyro instruments - cost and weight. (Extra 
work? - doesn't count.) 

The added weight may not be too great a penalty except 
for sma ll low powered aircraft. For them, a complete gyro 
installation becomes nothing more than a ludicrous em
bellishment. I estimate that a b~ic vacuum system with 
three gyro instruments will weigp~about 10 to 12 pounds 
and will cost at le·ast $100 per pound to boot. That is a lot 
of extra weight and extra bucks t6 have deadheading most 
of your flights. Well, so much for gyro instruments in fun 
airplanes. But what if your airplane is used primarily for 
transportation and for fairly long flights where the weath 
er could change two or three ·times before you reach your 
destination? No argument here. Doing without gyro in
struments for that kind of flying is like doing without wa
ter on a trek through the desert. Even the installation of 
the lowly Tum/Bank Indicator alone could well save your 

.. hide someday . . . or at l~ t keep you from spiraling in 
without so much as a needle and ball to keep your airspeed 
company. Of course, with the addition of a Directional 
Gyro and Artificial Horizon to supplement a Tum/Bank 
Indicator, you'd have everything possible working for you 
cross country or IFR flying. Those three instruments con
stitute what is often termed a 'full panel'. 

Current practice is to install a vacuum driven Direc
tional Gyro, Artificial Horizon and an electric Tum/Bank 
Indicator or a Turn Coordinator. Then, in the event of a 
vacuum system failure, yo& would still have the old Nee
dle Ball and Airspeed survival capability. However, there 
is no law saying that all three instruments can't be vac
u11m-type gyros if you prefer. If you do settle on vacuum 
driven gyros your vacu11m source will have to be either a. 
Vacuum Pump or a Venturi. Take a peek at figures 1 
through 5 to see how and where the following vacuum 
system essentials are installed in the systems illustrated. 

Gyro Instrument System Components 

1. A Directional Gyro 
2. An Artificial Horizon 
3. A Tum/Bank Indicator (use of an electric T/B or Turn 

Coordinator is highly recommended instead of a vac-
uum instrument.) 

• 

4. A Central Air Filter with a .3 micron filtering capa-
bility. . 

5. A Vacuum Regulator (sometimes called a suction re-
lief valve). 

6. A Vacuum Gage 
a . A single port type or preferably 
b. A two port type (differential measuring) 

7. A vacuum source 
a . A Venturi Tube (2", 4" or a Super Venturi ) or 
b. A Vacuum Pump (either a "Wet" Pump or a "Dry" 

Pump) 
8. Fittings 

a . Airborne Free-Flow type or 
b. Standard AN <Hose or Flared types> or 
c. Nylo-Seal type 

9. Hoses, clear plastic or rubberized (thiek wall typel 
Optional Items: 
1. A Needle Valve (only if a vacuum Tum/Bank Indicator 

is installed). 
2. An Oil Separator (only if a wet type Vacuum Pump is 

installed). (No~: It is most unlikely that very many 
builders would opt to install all-electric gyros because 
of the outrageous cost of these units. So, back to the 
vacuum driven gyro instruments, eh? Now, which will 
it be? A Venturi System or an engine driven Vacuum 
Pump System?) 

• The Venturi System 

This is the most trouble-free system for your vacuum 
driven gyro instruments. A Venturi is a reliable source of 
suction that will probably never fail in flight ... unless 
it becomes iced o·ver, or some hapless bird flys headlong 
into the Venturi. A Venturi is also the most economical 
means for driving the gyro instrument rotors you can 
install. But, unfortunately,_ it is quite a large unit and it 
must be mounted externally in the slipstream. This makes 
the Venturi a high drag protuberance that is repugnant 
to the senses of most homebuilders. You will, therefore, 
seldom see -a Venturi, particularly a large one, on a high 
performance aircraft. T-18 owners will tell you that John 
Thorp, designer of the remarkable T-18, once calculated 
that a Venturi could cause a 5 to 7 mph reduction in 
airspeed. 

A"Super Venturi" protruding from the side of a sleek 
homebuilt is very definitely an eye sore in addition to 
being a drag producing liability . -Most builders, therefore, 
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PLUG 

. 
TURN.iBANK INDICATOR 

' . . • FUSELAGE 
SIDE "'--- INSTRUMENT PANEL:...;· . ____ ., 

• FIGURE I . 
TURN/BANK VENTURI INSTAUATION 

( SCHEMATIC) . 

would rather not install a Venturi bea11se of that and not 
because a Venturi is inefficie~t. However~ ·u s~ and 
~II-weather flying is not too important to ·you, ~ Venturi 
vacuum system is a good economical choice for driving 
your gyro instruments . 

There is a Venturi size to fit most requirements. The 
smallest is the 2" Venturi. Oddly enough. a 2" V,entwi is 
not indicative of its physical dimension but rather atneas
ure of its suction producing capacity, 2" Hg.~. ·am8:ll . 
Ven~ p~vides exactly en~ugh suction to drive th~ gyro 
in a Tum/Bank Indicator. Since the small 2" Venturi an 
produce no more than 2" Hg, n~ Suction Reglllator or 
Needle Valve is required. For that matter, a Vacuum 
Gage is not needed for the ~ml! reason. Figure 1 shows 
how simple a Tum/Bank installation can be. And since its 
gyro won't tumble, the instrument is a very dependable 
ace-in-the-hole for anyone caught accidentally in the 
clouds. . 

A 4" Venturi develops 4" Hg o( suction within a horn 
that is about 10" long. It will provide just enough suction 
to drive a Directional Gyro and a 'l'urniBank Indi~tor or 
it can be used to operate a single Artificial Horizon. · · 

The Super Venturi has a bigger hom and is, the~fore, 
capable of driving all three gyros. 

• 

Installation Not" For A Venturi Sy.tern 

The beat chance of getting a good flow of air through 
a Venturi is to mount it on the left side of the n1se1age. 
This arrangement applies to any coi:iventional aircraft 

· powered by a standard aircraft engine whose prop turns 
clockwise (aa viewed from the cockpit). The opposite side 
of the fuselage would be selected for moat VW powered 
aircraft as theirs rotates in the opposite direction. 

Locate the Venturi on the left side of the fuselage in 
an area of undisturbed airflow. Do not, for example, mount 
it immediately aft of a cowling that has a gill-like outlet, 
or mount 1t under the fuselage too close to the deflected 
28 JUNE 198-4 
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air outlet typical of many aircraft. If 1ou must mount it 
near one of these locations you may have to block the 
Venturi away from th~ fuselage so t~at th~ undisturbed . . . 
slipstream can enter it: 

Although a Venturi &ystelD; -wi~l provide you wi~ a 
relatively low cost 3:nd siniple installation, it is not re~m
mended for e_xtensive lF~R operatjona. For one thini, a 
·venturi is designed to ptj>duce th~ nee~ sucµon at 
approxim~tely 100 mph. Sin~ ~n~ cari vary greatly 
~e gyro rotors will_.be subject to. varying speeds ~ging 
from too slow to exce545ive. Furthe, mJre, flown in icing 
conditions, your Venturi. will quickly acquire· the appear
ance of an ice cream ~ne and cease functioning as a 
vacu11m source. A Venturi system is, h9wever., good 
enough for incidental instrument· work and under-the-
hood _practice. · · 

Basic Precautions For Vacuum Syst$c,a ln.tallers 
. 

Always handle your gyro instruments care~ly. They 
are very shock sensitive and can.be e.,aily damaged. 

Gyro instruments, like ·.most other aircraft instru
ments, are normally secure4 to the panel with b~s in
stn1ment screws. One important difference. The screws 
used to attach the DirectioQal Gyro and the Artificial . . . 
Horizon must be no longer than 1/2" -or internal damage 
may be done to the instn1m4'nt. At any rate, read the 
printed. information norinully fo~d on gyro instniments 
and abide by'the instructi9na. .. 
· Before you begin handling the fnstx11ments for instal
lation be sure to plug or cover all openings with duct tape. 
Don't open the ports until you are ready to make the 
connections. 

Torque your plumbing fittings snugly but not exces
sively ... about 25 inch pounds would be right. Better yet, 
install each fitting finger tight and then tighten it with a 
wrench no more than one and a half turns to reach the 
proper alignment needed. Don't use any thread lubricant, 

. . . . . . . . . .. .. . 
'• . .. . . .. . . 

' 

-



Installation Notes 
~ _. .. - • Actually, the installation of two or three gyros is rela

tively uncomplicated. What can make it somewhat compli
cated is the typical lack of space behind most homebuilt 
instrument p~els. This is especially true of those aircraft 
that have a fuel tank up front. If during the early stages 
of construction you can decide that you will install gyros, 
you may stave off installation difficulties by moving the 
instrument panel ba~k away fro~ the fuel tank to provide 
the necessary minim11m space needed by the longest in
strument (Directional Gyro). The space required is approx
imately 8" to 81h" '(check the instniment you will use and 
allow for the fittings). 
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. .. -
Teflon tape, etc. - especially if a Dry Vacuum Pump is 
installed. 

Avoid making sharp bends in hoses as kinks might 
develop that could shut off or restrict the flow of air to the 
gyros. 

• • 
-

Hoses, Unes and Fittings 

Do not use lines- in your vacuum system smaller than 
1/4" for the Tum/Bank nor smaller than 3/8" for the other 
instruments_. Instrument manufacturers prefer the use of 
even larger lines as they allow their instruments to per
form with greater efficfency. For this same reason, the 
fittings you use should not unduly restrict the inside 
diameter . 

Nylo-seal plastic fittings are adequate for simple VFR 
installations but the Airborne Low-Loss fittings (manufac
tured by Airborne) are considered the best in the business. 
I can't .say much for the ~e of standard AN fittings and 
aluminum tubing. Their installation is difficult when used 
with flared fittings because the tubing has to be precisely 
cut and bent just so. Furthermore, vibration may cause 
such an installation to develop cracks and leak. 
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Teflon tape, etc. - especially if a Dry Vacuum Pump is 
installed. 

Avoid making sharp bends in hoses as kinks might 
· develop that could shut off or restrict the flow of air to the 
gyros. 

•• 

DIRECTIONAL GYRO 

Installation Notes 

Actually, the installation of two or three gyros is rela
tively uncomplicated. What can make it somewhat compli
cated is the typical lack of space behind most homebuilt 
instrument P8:llels. This is especially true of those aircraft 
that have a fuel tank up front. If during the early stages 
of construction you can decide that you will install gyros, 
you may stave off installation _difficulties by moving the 
instrument panel back away from the fuel tank to provide 
the necessary minim11m space needed by the longest in
strument (Directional Gyro). The space required is approx
imately 8" to 81h" '(check the instrument you will use and 
allow for the fittings). 

Hoses, Unes and Fittings 

Do not use lines- in your vacuum system smaller than 
1/4" for the Tum/Bank nor smaller than 3/8" for the other 
instruments_. Instrument manufacturers prefer the use of 
even larger lines as they allow their instruments to per
form with greater efficiency. For this same reason, the 
fittings you use should not unduly restrict the inside 
diameter . 

Nylo-seal plastic fittings are adequate for simple VFR 
installations but the Air~rne Low-Loss fittings (manufac
tured by Airborne) are considered the best in the business. 
I can't .say much for the. ~e of standard AN fittings and 
aluminum tubing. Their installation is difficult when used 
with flared fittings because the tubing has to be precisely 
cut and bent just so. Furthermore, vibration may cause 
such an installation to develop cracks and leak. 
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The vacuum t'ump 

Before you install that engine driven Vacuum Pump 
be sure it is the correct model for your engine. Pump 
rotation ·can be either clockwise ("cw") after the model 
n11mber or counter clockwise ("cc"). Some p,1mps ·can ro
tate in either direction. Direction of rotation is established 
as viewing the engine drive pad or by looking at the pump 

Pumps, its installation is quite similar. Place a Pump 
Mounting Pad G~ket in place over the studs and then 
coat the Vacuum Pump driv? _splines lightly with a high 
temperature grease - Dow S1l1con #30, for example. After 
the pump is secured in place, start the engine and che<-'· ..... 
~ see that there ARE sisns of oil in the air discharge. n 
l8 ~ Wet ~p and i~ _reli?9 on engf~e oil for proper lubri
cation. ~1le. the engine 1s running, hold a piece of paper 
over the air discharge port to get some idea of the amount 
of oil being passed . . . about 4 ounces per hour is consid
ered normal. With a Wet Pump· you will have to install 
an Oil Separator and ·a return oil line ·_to the crankcase. 
The other Oil Separator outlet is connected ~ a vent line 
that expells the Vacuum Pump air overboard. 

from its anti-drive end. 
Be sure the Pump-Drive Oil Seal is in the engine and 

that it is in good shape. If oil leaks into a dry Vacuum 
Pump damage will result. 

FIiters 

Place a mounting pad gasket in position oyer the 
c-r-ankcase studs and then install the Vacu,im Pump. Be 
sure all ports and fittings are open and caps are removed. 
Then before making any plumbing connections, start the 
e~gine and check to be sure there is no oil in the discharge 
air. Dry pumps can be damaged if oil leaks past an engine
drive oil seal and enters the pump. For this reason you 
should be very careful to assure yourself that all lines 
installed are perfectly clean and free of oil or solvents. 

Gyro instruments are very sensitive to contaminants 
and dirt. For this reason gyro instruments have to be 

Should you have one of the older (better?) Wet Vacuum 

· protected by filters! A Vacuum Tum/Bank Indicator has 
its own Filter which screws into the top port in the instru-
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NOTES-
_... 
. RTIACIAL HORIZON 

• SOME NSTRUMENT CASES HAVE THE •OOll.Et" PORT MARKED "\AOJUM ... . . . 
e MOUNT INLET FILTER ANYPl.ACE 8EHIN> ft£ INSTRUMENT PANEL. · 

• F ~CE 8E:HIND TtiE MHEL IS A PR08LENI. USE 90• '"~BORNE" FITTINGS 
IN THE INSTRUMENT CASES. 

• IF' VACUUM GAGE HAS TWO PORTS, CONNECT VENT PORT 10 FlLTEREO AIR. 

PLASTIC . 
HOSE 318" 1.0 • . 

VACUUM REG . • . ... 

~iR.__ __ ~-::: :..::_): .. ~ f:. . . . . ,. 
,:'.. • • • • • + 

'\t. i . ·. . : ~- . __,.,,. 

PLASTIC HOSE 

. 
CLAMP OR--'. . 
SAFETY WIRE 

(TYPICAL) 

I 

CAY 
'-.. VACUUM 

---....PUMP 

VACUUM REGULATOR 
(INSTA& j fD ON F1REWAU..) 

INLET FILTER · 
(CENTRAL) 

.. 
AIR 

F1RCWA1 1' . ~ 
" 
' . 

. . . 

AIR 

BOARD VENT 
(ALUMINUM TUBE) 

ment. Th~. Fijter ia a flat mushroom-like gadget the size . 
of a silver dollar. 

The other iu•tr,1menta ~ normally protected by the 
i_pstallation of a large Cen~ Air._filter. These tilters can 
eff~ve.ly fil~ out cont..ei;ninapta and particles in the air 
too small fc:i_r . the naked eye to' ~~ .•. about .3 mioons, 
and tha~'a -~y.! Air ~ten f.tJ:e Ceuttal Filter ~d flows on 

,. into the gyro ins~ !,Arri'!nt ~eta becauee of the suctiop -
'created by the Vacu,,tn Pu.nip or Venturi. '_ 

Mount the Cetibal Filter any place inside the aircraft 
where: the ~ i:a fairly ci,an~ Should you or your passenger .. 

· smoke, be a4~ that smo~e ~i .th~ dick~na with gyro · 
· rotors. -Jf smoking. ia_permitted in your airpiane and you _ 
are gyro equipped, it may l>e necessary to changf! the . 
·Filter more o~n than. the· cnatomary each 100 hours ~ 
operation. Any tjmP- you eee a v&C1.1um pressure drop on. 
the gage, think of the Filter - it could be dirty. 

Vacuum Regu(atlng Valw (Suction Regulator) 
. . ' ' . 

The ,m!)St comm.ob type of Suction Re1~tator ia one that_ 
ia installed at the firewall &om insiile the aircraft. It must 
~ adjµsted to allow just enough·~ ~ enter the ayatem. 
This ia get).erally accepted to be 5.3" Hg, plue or min111.l" 
Hg<• range o( 4.6" to.5.4 Hg ia O.K.). .-. 

If a vacu11m driven Turn/Bank Indicator is insta)led, 
you will also have to have a Neeqle Valve (Restrictor 
Valve) to. further reduce the p~ to the T/B aa it only 
requin,s 1.8" Hg to perform its best. Soi;ne V •cu11m Reg
ulators have a bleed-through orifice that can also provide 

. . 

MOUNTING 
.HNAI i<ET 

• 

~ 
~ 

~ VACUUM 
~ GAGE 

INSTRUMENT MNa 

(JO.INT IN ANY CONVENIENT LDCATION) 
/ 

/ 

• 

FIGURE 5. 

' 

TYPICA1 VACUUM SYS J EM 
(DRY PUMP) 

the required red~ced vacu,irn to the Tum/Bank Indicator 
~ .. all thi·s is one Vacu,im Regulator. 

Suction Gage 

-Any complete gyro instriArnf!nt system should have a 
V acu,irn Gage to permit th~ system vacuum to be adjusted 
,to the proper ievel and ~ ID:Oni~ it. Some gages have but 
one port whi~ ~n be connected by a line to any of the 
·gyro inatn,rnents. If the gage h48 two ports it is designed 
to measure the preaaure. diff4'rential across a gyro instru
ment. A drop· in pre~lµ'.e in · the Differential Pt-essure 
Gage is an indication ofa clogged or dirty Filter. A simple 
one ·port suction gage· will not alert you to this problem as 
it only meaiures the suction pressure in the system 
whether Qr not ~ere is any n.ow through the gyro instru
menta. See Figures 2, 4 and 5 for examples of both types. 

• 

Summary 
. 

I think you will ~ that the installation of a vaCt.111m 
system ia not 80 cc;,mplicated after all. · 

Be careful that no contaminanta are allowed to enter 
the system duri.q _installation and watch out for kinked 
hoses. Uae eemceable or new ii>st:r,1ments and follow the 
man1uacturer's instructions and you just may get your 
moneys worth~ 

(For more details on IFR instt •)IDP.ntation see the July 
1.975 issue of SPORT AVIATION, "IFR Certification of 
Homebuilt&".) 

SPORT AVIATION 31 



• 

NOTES- . 
' ---. RTIFlCIAL HORIZON 

e SOME ffiTRUMENT CASES HAVE THE ''oon.£'(' PORT MARKED ""'°"'M". 
' ' . . 

e MOU.NT INLET FILTER AN'tPlACE 8EHIN> Tt£ INSTRUMENT MNEL. · 

• F S~CE BEHIND TtiE MHEL IS A PR08LENI, USE 90• "~BORNE" FrrTINGS 
IN THE INSTRUMENT CASES • 

• IF' VACUUM GA.GE HAS TWO PORTS, CONNECT VENT PORT TO FlLTERED AIR. 

PLASTIC . 
HOS£ 318" 1.0 • . 

VACUUM R£G. -~~~-
GARTER ~ :· .. ·.::::\ 
FlLTER ---F'. ·: . ·. . . -~: 

~-:... . ·. . . • ............ 
'\l_i • •• • : ~- . ,,...,.,. • 

.. 
PLASTIC HOSE 5/8 1.0. · 

CLAMP OR~ 
SAFETY WIRE . · · 

(TYPICAL) 

VACUUM R£GULATOR 
(INSTAli ED ON FlREWAU..) 

INLET F1LT£R · 
(CENTRAL.) 

. 
AIR 

AN FlTTING • 
flR(WAt I . "-.... 
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OR't' 
'VACUUM 

PUMP 

" .. 

. . . 

AIR 

BOARO VENT 
{ALUMINUM TUBE) 

ment. Th~. Filter is a Oat mushroom-like gadget the size . 
of a silver dollar. 

The other itJ•tiiiments. we normally protected by the 
ipstallation of a large Ce11t:ral Air __ Filter. These filters can 
eff~ve_ly fil~ out contaJ;Dinan~ and particles in the air 
too small fci_r . the oak~ eye to ee~ ... about .3 microns, 
and that's .~Y! Air ~re ~e Ceutlal Filter ~d flows on 
. into the gyro insb ,,ni~nt ~eta bea,11ae of the suctiop .. 
·~~ated by the Vac:tl•ltn P1unp or Venturi. ·. 

Mount tlie Centi al Filter any pJace inst.de the ~ 
wltere: ihe air*- fairly dean~ Should you or your passenger · .. 

.. smoke, be a~viaed that IJD()ke ~aei th~ dickene with gy_n> . . 
· rotors. ·lf smoking ia_pe,mi~ in your ai.rpiane and you _ 
are ~ equip~ it may J>e necessary to cbang4! the ' 
'Filter more o~n than. the-cwrt'.omary eadi 100 hours ~ 
OP<'ration. Any time you aee a vacuum pressure drop ·on. 
the gage, think or the Filter - it could be dirty. 

Vacuum Regu(atlng Valve (Suction Regulator) 
. . . . . 

The~~ comml)n type of Suction ~tor is one that. 
i.9 installed at the firewall from insid.e the aircraft. It must 
~ adj'1Ste<i to allow just enough· air t<> enter the ayate~ 
This is getJ,erally accepted to be 6.3" Hg, plus or minus .1" 
Hg <, range o( 4.6" to.5.4 Hg ii O.K.). .-

If a vacuum driven Turn/Bank Indicator is insta)]ed, 
you will also have to have a Needle Valve (Restrictor 
Valve) to_ further reduce the p~ io the T/B as it only 
req~s .1.8" Hg to perfo,m ita ~ - So111e V41-cu,,m Reg
ulators have a bleed-through orifice that can also provide 

. . 

MOUNTING 
.rtKaA i<ET 

~ 
~ 

VACUUM 
GAGE 

INSTRUMENT Pli\Na 

(t.OJNT IN ANY CONVENIENT LOCATION) 
/ 

/ 

R 

AGURE 5. 

' 
TYPICA1 VACUUM SYS I EM 

(ORY PUMP) 

the required redQced vaet111m to the Turn/Bank Indicator 
~ . . all this is one Vacu,im Regulator. 

Suction Gage 

-Any complete gy,o inst(umP.nt system should have a 
V &CttlJm Gage to p.:1 mit th~ system vacu11m t.o be adjusted 
-~ the proper ievel and~ mom~ it. Some gages have but 
one port whi~ (:&D be connected by a line to any of the 
·gyro. instr,tmP.ilta. If ihe gage has two ports it is designed 
to. measure the pre88Ul'f!_ 4ifferential across a gyro instru
ment. A chop· in pre$8\µ'.e in· the Differential Pressure 
Gage is an indica_tion of a clogged or dirty Filter. A simple 
one ·-port suction gage· will not alert· you to this problem as 
it only meaiures ihe · suction p~ure in the system 
whether c;,r not ~ere is (Ulj tlow through the gyro instru
ments. See Figures 2, 4 and 5 for examples of both types . 

• 

Summary 
. 

I think.you will~ that the installation of a vacu11m 
system is not ao CQmplicated after all. · 

8Ei careful that DO contaminants are allowed to enter 
the system during _installation an4, watch out for kinked 
hoses. Use serviceable or new inst:t ,imenta and follow the 
man1Jfacturer's instructions and you just may get your 
moneys worth, 

(For more details on IFR instJ: ,,mP.ntation see the July 
1975 issue of SPORT AVIATION, "IFR Certification of 
Homebuilt&".) 
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