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Spring Cleaning Sat. May 23

It 15 that time of year again, and
as usual, we will try to get a crowd
together on Saturday May 23rd.
It the weather gods penmt, we
can finally finish our paint job at
the rear of oor hanger, and
hopefully we can also finish
installing the ceiling iIn  our
workshop.

Please reserve Saturday morming
May 23rd 9:00 AM, and bring a
paintbrush, a broom amd some
elbow grease along with your
usual enthusiasm!

Young Eagles June 13th

With summer fast appreaching
expect a call from Russ Robinson
our  new  Young Eagles
coordinatar. T am sare you  will
support Russ in continuing  our
fine tradition of hosting first rate
Young Eagles events.

July 1st NAM

As usual, we will be supporling
the MWational Aviation Museum’s
Canada Day celebrations with
both a static display and a flying
display. Curtis Hillier will be
looking for assistance for the
inside display. T will be looking
tor aircratt for our outdoor static
and flying display. This ix a [irst
rale shoswe, and a lot of fun, so
please pitch in and help make it
another  resounding  success.
Apparently not only will we have
the Snowbirds again, bui also an
aircraft  rom  the  Canadian
Warplane Heritage.

April highlights

The April meeting featurcd an
EAA Float Flying video which
introduced our members to both
the beauty of float [lying and
many of the special technigques
needed for that special corner of
aviation.

Workshop Eliguetie

One of the most  impressive
aspects of Oshkosh is always the
cleanliness of the site, a sure sign
that the EAAers don't linter signs
work, While we don’t have such a

Thursday

sign i our hanger, | expect all of
us to live up lo the spint of  (he
sign. It sure would be nice if
someone other than the executive
memboers actually disposed of a
full garbage bag.

If you use the lathe or mill, or
any of the other machines, ploase
clean up after yourself, It you
break a tool please replace it
And please don’t uwse improper
belts on the lathe or abuse it
Dick and T had to replace a worn
bearing caused by an improper
helt which cansed excessive side
loads.

We will be installing a coin box in
the machine shop to encourage
donations to defray the cost of
wizar and tear on the machines. A
dollar an hour for either the lathe
ot mill seems a real bargain o
TN,

The magnetic base and dial
indicator have disappeared. II
you borrowed these tools, please
return them ASAP.

Joe Broeders Fatal Crash

It iy with greal sadness that T
report the unfortunate loss of Joe
Broeders due to an  in-flight
siructural fatlure of his
Skyhopper homebuilt aircraft at
Smiths Falls on Friday May Lt

Those who participated  in our
hanger 13 wisit following our
March meeting will recall Joe as
the quict, unassuming craftsman
who was working on  several
prejects, mosl nolably a Mall scale
Supermarine Spitfire.

Our condolences go to Joe's wife
and family, The Ffamily have
requested that any denations in
remembrance be made to the Joe
Broeders Memorial Award
program  for flight traming  at
Smiths Falls,

May 21st Mg, at NAM:

Cur next meeting will feature an
enthusiastic FSS speaker who will
refresh our knowledge of weather
briefings, and flight plans.

I lock forward lo sceing you
bay 2lst at  the

MNational Aviation Muoscom, 5:00
Phd start.

Fly Safely friends,

Gary
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Why Vacuum Pumps Fail

by Mike Busch {

Modern dry vacuum pumps often Fail prematurely-
—always calastroptically and without warning--usually at
the worst passible time. Why do low-lime pumps self-
destruct, and what (i anything) can you do ahoul it? Read
on. This article originally appeared in The Avianon
Consumer,

Most small aircraft depend on ar-driven pyro
instruments powered by vacoum produced by an engine-
driven ar pump. The vacuum syslem is a simple one, and
iL stwruld be reliable and wrouble-free. T'oo often, thongh, 1
ign't.

Here's what happens in a typical single-engine
airplane vacuum system. Ambient air enters the system
through a central vacowmn filter, ensuring that the gyros
breathe only c¢lean air and are protected from dirl and
olher contaminants, The air passes through the gyro
ingrruments (where it spins the gyros), then through a
vacuum regulator, and finally do the suction iolel of an
engine-driven vacuum pump. ‘The pressure outler of the
pump usually  discharges  its air inte  the  engine
compartment. (Adrcrafl with pneumaltic deicers use  the
discharge air to inflate the boots. }

Heow Much Vacuwm?

Adr-driven gyro instruments are designed to operate
with a pressure differential of about 5 inches of mercury
(about 2.5 psi). The pump is designed to produce plenty of
airflow to spin the gyros even when the engine is idling on
the ground. At notmal flight RPMs, its capacity s
much greater than necessary {as much as 20 psi). To
mainlain relatively constant airflow through the gyros, the
regulator permils enough ambient air to leak into  the
systern  downsweamn  from  the pyros o limil e
pressure differential across the gyros to about 5 in. Hg,
The regulator s adjustable, and has its own foam aiv filter
to protect the pump from contamination.

The cockpit vacuum gauge is connected 1o read the
pressure differential across one of the gyro instruments
{usually, the atnude indicator). The pange normally has a
precn are between 47 and 52 in. Mg The
vacuum regulator s adjusted so that the cockpit gauge
reads about 5 in. He.

Muosl lwins and some singles (such as the Cessna
P210 and the Piper Malibu) use a redundant system with
twor cogine- driven vacuum pumps. These systems employ
dual regulators and a set of check valves 1o ensure that
instrument vacuum remains normal even if onme vacwwn
source fails,

When the system is operating normally Lhere s
almost no pressore drop across the central vacuum filter,
and only minor pressurs losses o the rest of the system.

The Toaed on the vacuum pump should not excesd 6.5 in,
Fig, in  single-cogine  aitcraft, (The max  for twins,
with their longer hose runy, is 7.0 in. Hy.)

Dy Vacuum Pumps

Since about 1970, our gyros have been powernal
by “dry" air pumps which use self-lubricating  graphite
vanes spinning inside of an eccentric aluminum cavity.
(Belore 1970, oil-lubricated "wer" pumps werz used; see
gidebar ) Because dry pumps doot uwse engine oil  for
lubrication, they don't require an oil separator, and provide
vil-lree discharge air for deice boots, But dry pumps have
one kg disadvaniage, and  that s their
singularly unauractive failure maode: they work Mawlessly
(e an unpredictable life span, then fail catastrophically and
without warning (usually in a preat poll of graphite dust).

The dominant manufacturer of dry air pumps 18
Adrborne, a  division  of Parker-Hannifin - Corporation
located in Elyria, Ohin. Airbome manulactures o wide
tange of air pumps, regulators, filters, check wvalves,
air manilolds, and  also control  valves for pneumatic
deicing systems. Most non-deiced  sirerafll use Ainrbome
20{}-series dry air pumps, while booted aircraft use the
larper dH)-series pumps.

The small 200-serics Airbome pumps list for
about 5400 and have a rated warranty life of | 00 hours.
Bul don't feel bad: the bigger 400-series pumps cost
$1.200 and are warranted for a paliry 400 hours! Graphite
and Flastic

All Airborne pumps are built with a  slotted
graphite hub and graphile vancs, The hub and vanes rotate
within a polished elliptical interior cavity  wilhin  the
alumiown pump housing, The vanes are free to slide in
and cut of the hob glots as they rotale withio the eccentric
cavity. Centrifugal force holds the vanes against the cavily
wall, providing the requisite air-tight seal.

The pump drive incomporates a [lrangible plastic
coupling that is designed to shear instantly if the pump's
rotational drag exceeds normal operating torque by any
significant amounl. This cnsures that a pump  failuee
cannot damage the engine’s accessory drive.

Backwards i5 Heel

The hub slots of Adrborne pumps are canted in the
direetion of rotation. For  this reason, Airborne  offers
ditferent pump models for clockwise and counterchrckwise
applications. The most common model numbers ame
ZHNCC and 441CC  (for counterclockwise rotation) and
ZI20W and A442CW  (for clockwise rotanion).
difficult to break the code,

Installing & wrong-dircelion pump s o sure
prescription  for  premature failure.  Most  Continental
engines regquire a clockwise pump, and maost Lycomings
require a counterclockwizse pump. Bot not always. In fact,
twing wilh counter- rotating props need one of each!

It's  niu
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Stgma-Tek ve. Atvhorne

For yvears, Alrhorne had the dry ate pump business
all to themselves. Dur in the  mid- 19805, Sigmu-Tek
inteduced a new air pump STCd as a direct replacement
for the popular Aithorone 2HCC and 212CW pumps.

The Sigma-Tek model 005 pump is identical in
principle to the Airborne pumps they replace. They use
similar free- sliding graphile vanes and a similar eccentric
cavity, Howewver, the Sigma-Tek pump uses an alumninum
(ot graphite) hub with orthogonal (oot canted) slots
Consequently, the Sigma-Tek pump can be used for both
clockwise and counterclockwise applications.

The Sigma-Tek (03 pump costs about the same as
the Airhorme 200-series unils, aml has a  compaable
warranty. Some folks are convinced rhat the Sigma-Tek
pump lasts longer, but we've seen no hard data 1o support
thiz contention. On the other hand, if you've had a bad mn
of luck with Atrborne 200-series pumps, it couldn’l hurl Lo
give the Sigma-Tek a try.

Why Pumpy Fuil

Horror stories abound of diy voacuwm pumps that
fail before their rime, sometimes just a [ew hours afler
installation. Owners who have been repeated victims of
such  premature  failures  often come  to believe
that abtaining rated life from a pump s o matier of luck,
voodoo, or karma.

This simply isn't so. Almost every case of
premuature dry vacuum pump lailure can be aced 1o one of
three causes: contamination,  overstress,  or fauliy
installation.

Dry air pumps  ae cailremely  vulnerable  to
contamination, partcularly by liquids, The graphite vanes
are designed to operate absolhately dry, and the introduction
af any liguid can guickly destroy a pump,

One of the most comman canses of promature dry
purnp failure is contamination by solvents used to wash
down the engine compartment afler maintenance. If solvent
overspray cnters the pump (usually throogh the discharge
port or the drive coupling), it will mix with the carbon dust
inthe pump L creale a slicky residue. Even a small
amount of this swiff can eause the brittle graphile pump
vanes to fractare in short order. Consequently, 1t is
absalutely cssential te cover the vacuwn pump  ax
its discharge twbe fusually with a plastic hag) helon
spraying salvenl.

Another common cause of pump lfailure 15 oil
contamination, (il can enter the vacoum pump in several
witys, One [requently-seen culprit is a leaky pad seal gasket
between the pump flange and the cngine accessory
case. Actually, any eongine compartment oil leak thart
allows o1l to get on the pump may (nd ils way inside
through the drive coupling. Alternatively, oil that gets on
the wvacuum regulator will quickly oil-soak the foam

garter filter and start being sncked inside the pump itselll I
even o tiny bit of oil gets inside a dry pump, it's history.

A dry pump can alse be destoyed by carbon
contaminaton. A dry pump normally ails suddenly when
a graphite vane or hub fractures, generating aclond of
carbon fragments. When the (ailed pump stops pumping,
residual vacuum upstream of the pump often cause soioe of
these graphite chunks to be sucked out of the pump and
lodire in the hoses or vacuwn regulator. I the system is
not meticulously cleaned of carbon before & replacement
pump is installed, the new pump may ngest these
fragments, This may tesull in Mailure of the new pump in
Just minutes or hours.

Chverwerked Pumps

Another cause of short pump life 15 oversiress,
Thisx may be caused by adicly ceotral vacowm filter, o
kinked air ling, or any ather ohstruction or construction
that causes the vacuum pump to work harder than 1t
should. Refer to Figure 3 for an example of this situation.

Here's a tvpical scenario. A= a tesull of
maintenance or old age, an air hose in the vacuum system
becomes constricled (due o kink or collapse). The pilot
notices that the cockpit vacuum gauge teads lower than
normal, and squawks this condition 1o his shop. The A& P
reacjusts the vacuwm regulator o bring the vacuum gavge
back to normal operating range, withoul trouhleshooting
the underlying cause.

The pilet is happy, and the mechanic is
happy...but the vacuum pump is now profoundly unhappy
because it now has to produce 130% of normal vacunm,
A pump thal is working o hard will run hot and will
ultimarely fail prematurely.

fnsralling Pumps Carractly

Installing a replacement vacuum pump is a guick
and easy procedure, but there are some important rules that
must be followed Lo ensure that the new pump can enjoy a
long, healthy life,

1, Make absolutely sure that a new Adrborne
purnp is the correet model for direction-of-rotation, A
wrong-direction pump looks identical, hul won'l luxl
long, (Sigma-Tek pumps don't care which way they rotare )

2. Never clamp a new vacuum pump in a vise
when installing the fittings. The ot aluminum pump
housing can easily be distorted, ruining the purmp.
Aathorne purnps come [Tom the factory with a red-and-
whire "ana-vise" decal, but overhaoled pumps typically
don't,

3. Mever use Uwead compound or Tellon lape
when assembling threaded  vacuum fittings. Any excess
sealanl could be ingested by the pump, causing its
destroction, Airborne recommends a spaning apphication of
silicone spray on the threads, but nothing more.

4. Mauke cerlain that the vocoum systemn is
scrupulously clean before installing & new pump,
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Abways blow oul the hoses with compressed air,
replace the cenrral vacuwm filler and the regulutor’s foam
garter  filter with new ones, and cheek the regulator seat
for rapped carbon fragments. Any contamination lell
over from the failure of the old pump can {and often
does) result in premature destroction of the new pamp.

Troubleshooting Tips

Troubleshooting the vacuum system 18 a Process
aften misundersteond by mechanics, Most shops lack the
proper test equipment, and rely on Lhe cockpit vacuum
pauge. Bul the cockpit gauge is a poor troubleshooling
taol. 1t shows only the pressure differential across the gyra
instruments; it does not show how hard the pump is
working.

Furthermore, it nol uncommon  for  cockplt
gauges (o be way out of calibration. For cxample, the
vacuum pauge on cne single-engine aircraft was found Lo
require 9 o g of vacuum Lo indicate 3.0 . Hgo on
the instrument, The vacuum pump, foreed W provide 10.5
in, He. instead of the normal 6.5, was being replaced every
300 to 400 hours, along wilh [requent gyro instrument
overhauls,

Proper vacuum system troubleshooting  roguires
special test equipment. Airborme’s Model 343 Pneumatic
Test Kit includes evervthing needad to troubleshoot both
vacuwn  and  pressure  systems  for  instruments amd
deice boots: 3 vacumm source, calibrated gauges, adjustable
regulators, and varions other special littings. For small
shups that cannot justify the expenditure to purchase this
test kit, Airhorne's eehnical service department has several
loaner kits that they can make available on short-term
loan.

Interestingly cnough, one of the most helpful
indicators of impending vacuum pump peoblems is the
little red-and-white "anti-vise” sucker that comes alfixed Lo
every new Airthorne dry pump. A& darkening sticker is
arelighle indication that the pump housing temperature is
hotter than it should be. This usually means that the pump
is working harder than it should, and is likely to fail
prematurely, 1t's a good &dea (o clheck the color of the
vacuum pump sticker at each oif change.

Dverbanl va, New

Soomer or later, you're going w face wacuwm
purnp replacement, You'll have Lo decide whether to buy a
new pump, an overhauled pump, or a do--yoursell pumgp
overhaul kit

The first thang you should koow is that Airbome’s
official posilion is that their pumps are nol Lo he
overhauled, In fact, Airhome stamps "Do Not Overhaul”
om the pump housing of each new dry air pump they make,

Nevertheless, overhauled dry  air pumps  am
available from RAPCD, Singer, and various other sources,
Typical discounl-house prices for overhauled 2(H}-serics
pumps range from 5175 lo 5225 exchange, with a HK-

May 1993

hour warranty, Owverhauled HKkserics pumps for booted
wirerafl sell Tor $550 to 5650 exchange. In addition, do-it-
yourself pump overhaul kils {containing a new hub, vanes,
drive coupling. and gasket) cost only about ST0 for 200
series pumps and $135 for 400-senies pumps. (These prices
come from Chief amd San-Yal ads in Trade-A-Plane.)

Overhauled vacuwm pumps have reccived reviews
that are decidedly mixed. We believe that it is not enough
simply o replace the hub, vanes, and drive coupling. 1t the
pump cavity is mot polished smooth, then the new
vanes won't last long. For that reason, we don't much care
for the do-it-vourself pump overhau] Kits, And if you opt
for an overhauled pump, be careful what overhauler you
choose. Ask whether he reconditions and polishes the
purnp cavity on his rebuilt pumps. {On a purely anecdotal
basis, we've had good luck with RAPCO rebuills, and poor
luck with Singer.)

Rebuilts Worthwhile?

Does it really muake sense o buy an overhauled
pump instead of a new one? Por the big 4(0-scrics pumps,
mayhe so. A RAPCO overhaul can be purchased for 5600
less than a new Adrborne. The author has a 4HNk-series
EAPCC rebuilt pump on one engine o his Cessna T310
that has rcached 1,000 hours and is sull going stromg.

For the smaller 200-suries pumps, the merits of
overhauled units is questionable, The same Trade-A-Plane
alds thal offer rebuilt pumps for $175 e §223 also oller
brand new Airbomne and Sigma-Tek pumps for  less
than $300. ‘The new pumps come with a 1,000-hour
warranly, while the rebuilts are warranted for only 400
hours, For the extra $75 1 $125, we'd be inclined o go
for a factory -new pump.

Wed stay away from the do-it-yourself overhaul
kits in any case,

Wer Punips

Back in the 196{s (when lLght plane IFR was
young), piston aircraft were delivered with so-called "wet”
vaguum pumps that vsed metal vanes and wers lubncaled
by engine oil. The principal manufacturer of wet vacuum
pumps was Garwin, These pumps were long-lasting,
reliuble, and wsually did not Fail suddenly; they wore oul
gradually, and evenlually required overhaul.

The discharge air from a wel punp contains an ol
mist, s0 these pumps require an oil separator in onder to
return most of the ofl e the engine sump, Even with an
il separator, a certwn amount of oil is discharged out the
breather (and wsoally onto the belly of the aireraft).

Consequently, wet pumps aren't great for abreraft
with deice boots, because the oil can cause the rubber Lo
deteriorate. Alsn, prossure-lype instrument systems  (like
the ones wsed in later-mode] Bonanzas and Barons) can't
use wet pumps because the gyro inswuments  would
become contaminated. with ol
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Liut if you have an older airplanc ihal uses a wel-
pump vacuum system, you might do well to hang onto
vour old Garwin pump and oil separator, rather than
converung to the newer-styls syslem. In our view, a little
oil on the belly is a small price to pay for a vacuum pump
that docsn'l [ail suddenly and without warning.

Fressure Syxiemsy

Although the accompanying article talks about
vacuum systems, some light airplanes (particularly later-
model Beecheraft) use a pressure system to power igure 4
illustrates the differences in hookup.

Pressure systems use precisely the same dry air
pumps and gyro insttuments as vacuum systems do. The
filters, regulator, and cockpil pauge are dilferent,

Pressure systems suffer from exactly the same
problems  as vacuuwm systems do, The dry pomps in
pressure systems are cqually vulnerable te contamination,
oversiress, and  faulty  installafion, And  the
troubleshouting techniques and equipment are essentially
the same,

Steenedlry Svsrems

Becanse dry vacuum pumps (ail suddenly, without
warning, and usually at the worst possible fime, backop
vacuun systems have become popular add-ons for single-
enging airplanas that fy serious IFR,

Some airplanes (such as the Cessna P20 and the
Piper Malibu) are factory-equipped with dual engine-driven
vacuum pumps, much like the system that twins use. The
disadvantage of this arrangement is thal hoth  puinps
are turning {and wearing out) all the ume. If one pump
fails, the probability of the other pump failing shortly
thereatter 15 decidedly non- trivial.

Several manufacwrers  (including  Adirbome
themselves) ol fer STC'] standby vacuum systems that use
a dry air pump driven hy an cleciric molor. These are
excellent systems, and have the advantage that the siandby
air pump runs only when needed, Such systems are rather
pricey, however,

Precise Flight offers a very inexpensive STC'
hackup wvacoum system that provides backup power o
vacuum-driven gyros hy wsing vacuum [tom the engine's
induction manitold. This system works well, bui has
several limitations, [Ldoes not provide adequate vacuum at
high threttle semings (such  as ooe might wse when
carrying a load of ice on approach) Furthermaore, the
Frecise Flipht  system should  pever  be  installed
on terbocharged aircraft (although it oficn is, ermoncously
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Place your ads by phone with Charles Gregoire
@ H28-T493

or e-mail to chg@noriel.ca

Deadline is first of the month.

Ads will run for three months with a renewal
option of two more months.

Canox Model 250 Arc Welding Unit

AC/DC Amps 76 33 30
Yolts 230 460 575
Sccondary AC/DMC Volts 30
Amps 250
Duaty Cyele 40%
5700 or best offer
Les Staples 613-831-2079 05798

Tim's "arts Bin

Cessna 140 exhaust system complete  $300.00
Cessna 140 engine haffles $50.00
MS24566-4B pulley NEW  $8.00ea.,

Large HF radio (ex Oiter ), good ham project
$25.00, Larpe Radar Screen (possible coffec
table???) $25.08, Beech 18 oil cooler, new
(pussible rad??) 350,00, 6 Gal. )-3 wing Tanks
{(Z) $200.00, Box of VW cogine Parts
{possible L/2 vw project) $50.00, Mew
autopilel , 12 voll trim servos and stuff
2500, Air Path and Pioneer 3 178 compass
cores $75.00/ea, Shark Fin pitot tube 24voli,
new in box $25.00, Beaver U/L Lotus float
rigging (spreader bars, cte.) $25.00,
Continental prop. spacer (O.E.M. alum)} $50.00
Tim Robinson 613-824-5044 03/98
757142136 B compuserve.com

Back issues of Sport Aviation for sale
July’84, Apr’86, May'86, Feb™89 to Dec’7
inclugive plus others.

Alex Clanner 613-B31-1850
ace @eompmore.net

(298

McCauley Metal Prop, 70-38 for a conlinental
Aas or CH5.

613-830-1476 G195

Jim Rohinson
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Garry's Parts Win

Dynafocal engine mount
Wheel pants $100.00
dl, break-in, 12 litres,
Wing Tip Mav Lighis
MNACA air inlets
Elevator trim assembly
Primer

Yalves, Fuel selector
YValve, Parking brake
Accelerometer (G-meter) 2.25 inch

0l cooler - Continental 6cyl.

CHT guage and probe

Lycoming, Accesory case, dual take-off adapter
for hydraulic and vacuum pumps.

Piston rings for Continental E-185 or 0-470,
Light weight starter & bracket for Lycoming
0320 or 0360,

Shell, Essa

Control wheel voke assembly from Piper
Tomahawk

Engine, YW 1600cc completely rebuilt
Garry Fancy (613)-836-2829

(+1/95

Articles Wanted

I am always inlerested in receiving submissions
for this, your Newsletter. You may bring
articles to the monthly meetings or mail
information {o the post office box or send me
an e-mail attachment at:

chg@nortel.ca 01/98

Mav 1995

EAA Chapter 245 Membership
Application

NEW.___

EXF Dawe: § f

CITYFTOWN:
FHONE:(....... ) e et H

AIRCRAFT &

OTHER AVIATION AFFILIATIONS,
COPA: RAAL
OTHER.

Anpual Dues; January Tst o Decomber 31, (porated wfler

Bfarchilst for new membersisubscribers).

Associate Member 53000 Mewsletter plus Chupter
Facitilies

Full Member: ¢ E5500 Mewslerter, hangar,

workshop, liedowns

Mewsletter subscriher CSMLO Newslemer

Mot Assovaee and full rerobers st ase be membes ol EAA'S

parent hody in Cshknsh W1, USA

Make cheque payable to
EAA Chapter 245 (Ottawa)

Mail to - PO Box 24149, 3000 Eagleson Road, RKanaty,
Cintario, K20 203

&
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