Alternator Considerations
Changing from a generator to an alternator on the C-85/90 or O-200 Engines

Considerations:

The greatest advantage of the alternator is its abilirovide a significant output (about 14 amps) while
the engine is at idle, antlat means you will not deplete the battery on the ground, as is the typical case
with a generator. It is incredible how rapidie idling alternator refills the discharge of the start effort. In
these days of wanting as many alerting visual aids as posadnig, fly with the leading edge landing/taxi
lights on all the time thengine is running and that would be a significant load with a generator but
reasonable with the alternator. With the generator, it was alingstsating when in the landing pattern at
night to have the lights dim just when you needed them most and that problem goes awtne with
alternator. Is it worth it? | have yet to hear of an owner who took afftamator to put a generator back

on! The cost varies; if you can findsgstem from a newer Cessna, you will avoid rtleev partscost of

$600 to $1000, less installation. One shortcoming; unlike a generator, the alternator mustiberfiedo

start the process of producingautput. That means, with a dead battery, you are non-electrical regardless
of what you do until you get the battery recharged.

Philosophy:

If you would like to know what makes an alternator work and which of the major types you needhe use,
Zeftronicssite has much the best information, going from the explanation to showing the innards of the
regulator and the various hookups and thédliswed by troubleshooting methods and sequences. Cessna
“evolved” the design as the planes progressed, starting without OVP’s (OverVoltageProtectionofs part
the circuit and then adopting them arablding shielding on all the wires. On the site
www.AMTONLINE.com is another outline of wh& look for and how to troubleshoot typical alternator
system woes, including the wiggling ammeter fault. Downloading the guidelines from bothkositiest

you know what to avoid at installation, what to expect, and howotect problems if any crop up is
recommended.

Most usethe same alternator and regulator and circuit as the 150/17x planes, thus making approval a lot
easier. The alternative STC-ed types and brarelpresented in Aircraft Spruce. Some come as packages

of alternator, regulator (with OVP), filter, and circuit breaker. The rebuilt “Ford” design altemsatbron

the 150 costs about $450 because you have no same-type core ($150 for the cdrestamidow the Ford
alternator presentation, they get a bit tongue tied in explaining that the electromeadiegnietdr made by

Ford is no longer available (that is good, because the transistorized type offers better life andatpatier

and then suggest one by Electrosystems and offer the Zeftronics on a different page. tBme of
International club members offers an STC...Fred Lagno...and his ad is in the Newsletter.

Take a look; Zeftronics.com, Electrosystems.com, and the www.AMTonline.com sites.

337 or STC and 337:

The easy way or the harder way. The 337 alone, if acceptable to all concerned, allows mor@latitade
components can hased. Discuss which path is to be followed with the A&l first and get some 337
samples to learn whatiisvolved. STC's allow no latitude as to which equipment can be added (such as
alert or warning lightsand the last step of them is turning in the 337. But make sure that the selected
route is okay with your A&l and FSDO before you START!!

New coupler:

Make sure the new installation includesnew two-piece
rubber coupler set for the drive shaft of the gen/a
Available from Spruce (see later chastiggested to ensure
good coupling, and becaugeis the subject of a service
letter. Because the cup which holds the rubber piecel:
often worn badly, get a new one of those, t@ep from
Spruce. Therés a service letter from Cessna about tl|*
“new cure” coupler. SB 95-3A. If you woulke more |-
information about this feature, see tfnerator article. [
Order the parts before you start the exchange. %




The Gears:

They did this one right. The coupler and the gsad on the generator is the same which can be used for
the alternator. Make sure you protect the gear and the special nut! In a letter to John Hall tdeelsjsond
guery as tovhether the gear and assembly could take the higher torque requirements, the answer from
Continental to him states that the answer is yes, that the gearing and coopléhtpke the torque for the

C engines and the O-200. Thanks to John Hall!  Never send the gear with the core.

Tools:

Have a good magnet handy because it is very likely youdwdlb one or more of the nuts or washers into
the unit. Happen® everybody. Awkward things to install. Easy with the mag and tach drive housing
off! Not quite so easy with just the tach drive off and more difficult with the tach drive housing still on.

Crimpers today areeadily available for $20 at good auto supply stores, as are wire strippers. The “good
ones” are so much bettir the results than the cheaper, poorer crimpers and strippers meant only for
hooking up trailer lights that scrimping here is fooli§the good strippers mean you don't get scraped or
nicked wires and so no failures frdranding fatigue, and the crimpers mean you get connections good for
another 50 years.

Soldering is not an acceptable option for terminalplanes. No airplane
manufacturer uses that method. Solder is netla but is classified as a
“supercooled liquid” which means it yields over time to pressung stress;
moreover, it is resistive Crimps are the best connection. Only the best
design of terminals, such as frofMP should be used, because they include
metallic support for the insulation. The metal crimp barrel ofithee goes all the way between the two
black lines.

Ampacity:

Ampacity; 60 and 50 amp alternators are the most common, but the one used on so manyhis0's is
“60” amp type based on the Ford design. The ampacity of the Ford-built alternator is often d&&n as
amps”, but it is really a 60 amp unit. The Jasco kit, if your A&X will let you use it, is 40 amps.

There are quita few significant differences in the plane versus car alternator so don’t take a shortcut; the
article with the details appearedliight Plane Maintenance.l have found that warnings do little good so
here are some of the detailsThe Ford alternator off a car is NOT the same as the one for the airplanes,
with these features, at least, different. The Ford for the plane engines is madetie opposite direction
(which affects coolingthe bearings are lifetime lubricated, the fan turns the opposite direction, the hold
togethetolts are different and the brushes are different (composition changed for altitude effects). Yes, |
know that FBO’s in Oklahoma put auto alternators on their training planes.

Regulators and OVP’s (Over Voltage Protection):

One of the mysteries of Cessnas is why they needed to add the OVP circuit when all theahidlazason

the road for decades have never needed it. However, some STC and 337 write-ups require tbeginalhe
OVP’s used byCessna came in a little unsupported package which included a filter capacitor (which dried
out over time andnduced false alarms and shutdowns galore), a relay, the overvoltage sensor, and an
indicator light for the panel which most Cessna owners have never seen lighted.

Thousands and thousands of the OMRuits were based such that the sensor, when it sensed an
overvoltage, tripped relay or an SCR so that the field current was interrupted, causing the alternator to
stop its output. To reset @nCessna with the split master switch, the pilot had to carefully manipulate
the “correct” half of the Master switch to Off and the®to (lord help you if you flipped off both halves

of the switch!). Many early 150/17>lanes had an automatic resetting circuit breaker in the field circuit
which was not explainebly Cessna and often misrepresented in their circuits in the pilot's operating
manuals. A fuller explanation of it is presented later.

The newest OVP versions are basedising an SCR instead of a relay and better filtering so as to avoid
false alarms. Somef the external OVP’s work this way: the voltage is sensed, really fast glitches



ignored, but when a pulse of a high enough voltage and ducatioes along, the circuit reacts by putting

a dead short in the field lirmausing the field circuit breaker to pop. Others have other methods to simply
open the field circuit. Nobody seems to get the joke of having a secondarytoirsiitt down the circuit

(the regulator) whicks supposed to protect against overvoltages in the first place. Today you can buy a
slightly higher cost regulator with a built-in OVP; it lowers the field current until the overvoltage goes
away. If there is a choice, opt for the regulator with the built in OVP.

A feature ofteroverlooked is that Cessna, after the adoption of the alternator, has depended on the split
master switch with one side controlling the battery solenoid and the other the field circuit of the generator
the alternator. That “second side” permitted the reset of the OVP without shocking the system by
simultaneously also turning off amh the master. The double pole single throw master switches used on
the 120/140/140Aplanes would not permit a reset without also recycling the entire electrical system by
opening the master solenoid. That effect is a very bad idea anid tvhly | advocate the combination
swithc/circuit breaker for thiéeld, so you can leave the Master switch alone when resetting the alernator.
If you turn the master off while the alternator is alting, you will be lucky if you only have taduy

fuses for youradios and transponder. Unless the battery is left in the system to absorb the alternator
output, the alternator voltage goes up rapidly and drastically.

In a letter fromClifford Ives, the Cessna Service Engineer, ‘67 through ‘71 planes did not have the OVP
but after 1971, all did. On the early planes with the OVP, it looks like an ove@iapdtick and later,
they added a large capacitor to prevent the many false shutdowns.

Overvoltage, No Alternator Alert Lights:

If you want to see an exercise éonfusion, go to the Usenet and search under the “overvoltage” title.
Many! pilots believed they knew what the lights mean but found they mean diffleirsgg on different
years of planes; most had never seen them lit and had no ideg iorked. Some found that they could
test by shutting off the alt switch and bamk with the master on, others found that they should go on at
startup and then go out. If you buy a system which includes an alert light, tdyardryo find out how it

is supposed to work.  http://groups.google.com/groups?hl=en&lr=&ie=UTF-8&group=rec.aviation

is the URL to find the alert light comments; when that page comes up, fill in ‘altdightor They are
“illuminating” to read and scary to find so few pilots who know what they ddnandto make them do it.
Searching for “overvoltage light” gives you the first 10 of 1,030. Cessna went from “High Vottage”
“Low Voltage” labels for the lights.

Shielded or not:

Cessna, in their progression through different modetbeofl50, kept adding filters and shielded wires,
ending upwith all the wiring in the alternator circuit shielded, including the size 8 output wire. Whether
that was to diminish the noise which affectedltheans and other low frequency electronics of the era, it
seems not necessary today with the typical VHF radios and GPS'’s. If yoa havan or a low frequency
direction finding system, then you wouteé well served to use shielding. All sizes, including the size 8,
are available from Spruce in shields. On a later page is a diagram of the newer system, with shields.

Grounds:

Follow the later Cessna pattern in grounding the engine to the fingitlala flexible cable (often made of
shielding alone). Too often, the engine appé&atsave a very robust ground cable/braid, it being attached
to the lower left mounting bolt, fromind rear...neat, except all it does is connect the bolt to the bolt and
nothing else since the bolt is insulated from the plane wéthimbber mount. There is a ground post on
the alternator to which the cable cancbanected. Alternatively, there is a vertical stud at the lower left
rear of the engine, often empty but sometimes dsedn alternate 150 muffler brace. The ground cable
needs to be at least as large, ampacity wise, as the alternator output cable.

Cooling ducts or not:

If the alternator you use is rigged with an inlet duct for cooling air, use it by connacB@AT tube to it
and to a flange attached to the upper left baffling. SCATsane very usable flanges are on page 120 of
the 2003 Spruce catalog. Size is determined by the inlet duct of the alternator.



http://groups.google.com/groups?hl=en&lr=&ie=UTF-8&group=rec.aviation

Things you need to change:
1. Ammeter to a 60-0-60 (Spruce)

2. Wire for the 60 amps. It doesn’'t matter if you intend to never use the unit fothanr80 amps...you
must use the correct wire for the full output. The later 150's used shielded wire, available from Spruce.

3. Some regulators provide an indicator light circuit like the cars vghiotv that the alternator is not yet
providing an output....wire can be 22 gage for it and for the OVP alert light, if you have one.

4. Some circuits call for an OVP which comes in diffepattkages, but a common feature is the use of a
warning light. We like the mil-spec type indicator lamp which allows you to check the bplessing its
front; there is no way to check many of the Cessna-type circuit OVP lidits. use of the mil-spec
checkable lamp requires another wire to powaranfrse. If you use a regulator which permits testing the
light, then nothing else is needed. One of the major STC's recaineditmeter, a great option and
advantage in that it also indicates the “health” of the battery befartip. Some take advantage of the
opportunity and utilize a single meter which indicates both voltage and amperes.

5. Some regulators have a built-in OVP portion, prob#i#yeasiest solution because you need only wire
to the indicator light, (not the same light as before...this one gtartto the fact that the alternator needs
to be reset by turning off and back on the field C/B = circuit breaker (usuallWjre to the light can be
22 gage

6. Circuit breakers. Fuses should not be used for the alternator installatiolwmakedimitations of the

fuse and fuseholder manufacturers so plan on using circuit breakers. A circuit bredderreset in flight,
whereas a fuse cannot and you can get a switchable circuit breaker of 50 amps size. Thestyles dod

the field circuit and for the total output give you some choices. The small breaker isleatgypf styles,

but | like the switch type because it allows you to reset when you want to, wtierdgge that cannot be
pulled or manipulated until it pops is not my style. The output C/B is more limited with the ohly 60
know of being the non-switchable, non-pullable type. Consequently, | chose the largest switchable unit,
50 Amps, so the two are a matched set, placed together. Nogeuhaave to add the size wire which is
correct for the 60 amps, regardless of whether you ever use that much current,doutgblave to use a
circuit breaker of 60 amps.

Part of your writeupn the 337 is to measure the “normal current” of the plane and that sum should be
less than 80 percent of the ampacity of yoew system. Do make the measurements, do list them, and
do the math yourself. A high priced FBO here was off Bgceor of ten in his “estimation” of the current

of the radios and made other expensive mistakes besides.

If you follow the AC 43 .13 rules, and you must because yogaing to state you did on the 337 and/or
the STC input...you are supposed to measure and tabuldtetiséant” current requirements, those things
always on such as the radio (s), solenoid, dggypstrobe (s), and so on, excluding things like the landing
lights, unless you leave it/them on all thime. That sum is supposed to be no more than 80 percent of
the sustaining capacity; that capacity is determined by the circuit breaker you utilize, not th&Dohthe
alternator unless you use a 60 amp circuit breakkually, that 80 percent rule means you can be happy
with a C/B smaller than the 60 amp size.

7. Oftenoverlooked by mechs and owners are the requirements for diodes. There is a service bulletin to
hook a diode across the coil of the battery solenoid for all Cessnas {aigewise, and cost about 25
cents) and one at the field control switch or the new switchable c/b for the Biett. diodes serve to kill

the impulse of the coils of the solenoid and the field from getting to therzusreating havoc on the
radios.

8. The installation will affect the compass so put that on your list to recalibrate after the installation.

9. On some installations/STC'’s, a capacitor is called out for hookup near the reyialadois capacitors
(filters to Cessna) were used, dependingthe year and the make of the alternator. Do not simply re-use



the generator filter which is ahe firewall now. Some kits have immense capacitor filters to smooth the
output, and others need a filter in the field circuit.

10. Noted before, you will need a regulator and there are several ednicbhe used. See Spruce. The
original units came with the same regulator as cars of the era, which means they netdydedhich wear
out, but most new ones are based on solid state technology and work better and last longer.

11. Makers ofntercoms and radios deny it vehemently, but some alternators induce noise (a whine) even
though there is nothing wrong with them. You won't know until youthenunits and the easiest fix is a

filter in the line to the avionics (this is where your avionics mastéch circuit is handy since it isolates

the units). Don't fight it, just go to the Radio Shack Avionics section and get the temAimg filter for

$16 or the 20 Amp unit and install it. On one plane with Narco’s, one repeated no howl but the other
had a power supply which amplified it and fed it into the audio.

12. The wire sized for the alternator (8 gauge for the 60 amp unit is rafRl ammps when routed
individually) is not as limber as wires of that size of old because ofigheer twist of the strands and
stiffer insulation. Something often overlooked but which makes life selier is to use two or three
wires of smaller gage whose ampacity together is the same as the big one. Amnd was) put either two

or three wires into the same lug/terminal which will be crimped. Legally. Hrtdss-sectional area of the
several wires adds up to the same as the big wire, and it shgald select properly, crimp and go. From

this chart from the AC43 new release, you can see that three size 12's or two size 10’s are the g¢quivalent
a size 8.

Nominal
Wire | Conductor . — .
gauge| areain 1;': 43 13 ]sttsl?thf;edam?acitms E:nrl:.t'n?_
; ; auge of | Rowed singly, | Eowed in a
Circular Milst | e not in  bundle | bundle
24 475 a8 73 Gl
22 TS5 10 55 33
20 1,216 12 41 23
18 1,900
:IIE %gg? 13. The original wire from the generator to the Wwas sized so as to be able
' to handle the 35 amp generatod it runs from the output terminal of the
12 5874 generator to the first fuse of the string of fuses (the Gen fusethahdame
10 9,354 size wire is daisy-chained to the other fuses and théretammeter. The new
B 16,983 8 or 8-equivalent wire terminates at the new circuit breakdbiscuss what
B 26,814 wire is run from the other side of the circuit breaked to what. Discuss this
4 42615 | with your A&X! Review the sketches later in the

file.

Special, the auto resetting circuit breaker:

Many of the 150’s and planes built at the same time as those are likely ta
Texas Instruments CA-X auto resetting circuit breakénengenerator field and
then the alternator field circuit. Cessfanged the symbol for them from yeg
to year, increased their ampacity, and sometimes identified what they dag
more often did not. If you buy a used Cessna alternator package fro
dismantler, make sure you get all of it, includihg resettable circuit breaker i
the plane had it (many do not know what they are and edffigrthem away
from the harness or neglect to remove them from their hiding place in aomiche==""7

thefront side of the instrument panel). They look like this. Most of the first

ones were CA-2, meaning they carried 2 arbps,later ones were of greater

ampacity. If you get on&ith the alternator and harness from a 150/170/172, they will be okay.
Expecting that you will find theviring diagram for whatever used harness you get from a dismantler, pay
attention to the ampacity of the CA part because Cespgeaded to the CA-5 amp unit on later
installations. They are still available from Texas Instruments and many dealers.




Hookups, right and wrong:

ANV = T P To Battery
Generator

output ~" The typical original hookup
with the generator output to
the first fuse holder and
through that fuse to the bus
and then to the ammeter

New number 8 wire
from alternator to a
butt splice to the
original wire

with the alternator output to th
first fuse holder and through
that fuse to the bus and then
the ammeter

To Battery

fr
From alternato

One of the optional correct
ways to hook up the

New Circuit alternator output to the bus

Breaker

The top figure is how our planes were made, with the samasiéype of wire from the generator to the
generator output fuse holder also being the bus with periodically stiyipedoldered to the top terminals
of the other fuses and that same wire continuing to the ammeter.

The second figure is how, too often, the alternator output is connected to the busjewth ¢huge” wire
butt spliced to the original wire as thoutie remaining old wire was now eligible to carry the increased
current.

The third shows one of the ways to correctly accommodate the new wire and the higher currémé from
alternator.

Be aware that, if the wire is hooked up to the wrong side of the ammeter, there will be no positive
movement of the ammeter needle, but all the current to the bus will shmgatsve, all the time. One of

our brethren was ordered to buy three new ammeters because “they were all bad” because of that hookup.
With a sketch sent to him showing right from wrong, it was hallelujah time.

Stuff to buy or borrow:

STC? ornot about $85

Alternator (maybe three Packets available..most use the Ford-made for planes) If you don't have a plane-
approved core to send in for exchange, note that you pay more for the unit.

Regulator with or without OVP




Indicator light (s) depending on the circuit and wiring diagram and regulator you purchase

Diode (s) as required by the circuit you select

Circuit breakers Alternator output (see text) and one for the field (five amps)

Wires...use two or three in parallel for the biggie if you like the ease of installation and 22 gage for the
indicator lights and 18 for the field circuit and regulator wires (shielded or not as required)

Wire terminals, buy the best, with metal which extends to crimp over the wire insulation for support.

Gasket, a combo for the alternator and the tach drive housing (an extra is nice just in case)

New nuts, new washers for remounting both items (Careful, the threads on the alternator tarenivféds
not aircraft fineness but automotive type (10-24 versus 10-32 and so on)

Wire markers

Sta-straps (same as Ty-wraps) or approved harness lacing (or spot tie cord)

Crimpers and wire strippers

A resource to crimp the big lugs; an electrician is sometimes the best source for a crimper large enough.

The new drive line rubber cushions and holder (Spruce). See the service note for support.

SCAT tube and collar for a cooling vent if required

Circuits:
This is the circuit of the “first” Cessna 150 with the alternator.

Ce=sna 150 &lternator Cireuit circa ‘&7

C G11501-0201 Altematar

Filter Wire shialding not shown for
Ca110101 E!|HI.'iljl'. E'..A-E'f i.=..lhn:

*— =l f-resatting circuit breaker.
F 5 A =

':? 0 e
Capacitor 4 MFED at
] 10077 violts

glr =
L Figld Contral Switch, half

&0 A 5_;’.‘:. of the split master switch
CA-2
2 Amp
Hus h To Ammaer

Mote... no Indicator lamp is showwn, and no [ tenminal on the regulator is notad. There was
no overyvoliage protection an this year's planes and 50 no O%P indicator either,

The “I" terminal of the regulator is not ever marked on the first diageardsthere is no OVP circuit to be
concerned withNote the 4 MFD capacitor does not correct any noise being created and passed along to
the alternator output; its purpose is to keep thefit8d current smooth. The red filter shown on the
alternator is never defined as to size.

Fred Lagno’s circuit on his STC (Barnstormers Inc) uses a voltmeter to monitor the gooditless of
system, and his point is thaiioids the complexity of the OVP’s and their problems and gives you the
status of not just the alternator output, but the battery before firittgeupngine.  With the voltmeter and
the ammeter, you can confirm operation as wasgltroubleshoot if that becomes necessary; handy to keep
tabs on the “aging” of the battery. Again, if you are sure of approwakider the single meter which
shows both the voltage and the amps.



From Electrosystems for the VR600 regulator C/B 60-0-60 Ammete

Field
Control

Lgp g

F S A | The original diagram, note the jumper
4 between terminals S and A.
VR-600 ‘
REV DESCRIPTION
D REVISED WIRING PATH FOR "A" WIRE

RECOMMENDED INTERFACE WIRING

VR 600 VOLTAGE REGULATOR

FIELD CONTROL
SWITCH

ALT OUT
INDICATOR

FS A I

VR 600 I

RECOMMENDED INTERFACE WIRING
VR 600 VOLTAGE REGULATOR WITH OVP OS60 INSTALLED

- AIRCRAFT BUS

OVERVOLTAGE FIELD CONTROL _»
SENSOR SWITCH

ALT OUT
INDICATOR

Typical Diagrams:
These three diagrams are 20? years beyond that of the first diagram from the ‘67 150muahnbas

changed. The top figure of the three shows the diagram | got wittegfaéator and rebuilt alternator |
bought from Electrodelta via Spruce. From the first time it was fired up, the alternator worked fine but




there was the “twitch” of the ammeter needle and the frustrliikgring of all the lights, including those
of the radio and dimming of the radio lights when it was keyed....the symptoms maderafes. Writing
to Electrodelta yielded “the change” which had not, of course, been forwarded to prior custtméns.
next two diagrams, | highlighted the wiring change which was the reason faawheersion; the red wire
was added and the jumper between terminals SAanil the
original diagram was removedWhat a difference!!! Not a

GENERATOR ATTACHING PARTS twitch in the ammeter since the change was made.
FOR_CONT. C85, C90 & 0-200

The Parts String of the Alternator:

From a new catalog from Aircraft-Spruce, this tablgalfts
for the generator. Every few years, you are supposed to
replace the two item five rubber shock absortzerd their
container, item 4, is oftetbo worn to keep and so should

REE PN ITEM PRICE | also bereplaced. The prices are higher now of course and
*2 d52068 O Seal 5440 [ order two of the item 5(Yes, Spruce has been told over and
:': ;:g;ﬁ :l'_ﬂ Couplng 513150 | over that the starter gasket is in the wrong place. Tke)t

[ oe FoEEd4 EE;-I:;; a ‘EE there to confuse customers.) Note the cbshe special nut;
o6 =A0407 Hlpa-:.-s A $52.25 therel_s a reason, it is special, and you won't be_able to use
yr 531336 Gisar 5215-1]1] anythmg else b_eg:ause)f clearances..._the price from
¥8 530412 Siobad Nut s1457 | Continental? be sitting when you ask for it. The cotterikey
& 5019 Gian. Gasked s3ap | One of the mosimportant items in the parts stack so double
A0 3521TE . Starter Gkl $3.35 | and triple check its installation.

Removal and Re-installation:

Battery disconnected first. Remove the wires but label the wires of the generator before reheming
just in case, and put the nuts back on the generator terminals to firetduteads. Remove the regulator,
marking those wires as to which terminal they attach (some are individttalthed and some are attached
via a formed block). This is “just in case” too.

Bite the bullet and remove the tach drive housing ne%bu will be buying a new gasket which is a
combination gasket for both the gen/alt and the tach drive housing, so take it afb stomakes the
removal and installatioaf the new alternator so much easier, and that fact is attested to by many on the
web sites.

Fill up the temporarily empty holes in the engine with hcigan rags (one of our brethren found that his
oil pressure at startup problem was because otiee (fmall paper towels he used was wrapped around the
oil pump standpipe...for years). Make sure no dams the prop or some of the hole filler will get
chewed. Even better is to use the gasket as a pattern and make a cover for the hole from cardboard.

It is a temptation to make tightlyrapped and/or tightly strapped bundles of wires for neatness. Note that
the current rating for the size 8 wire is for it being not bundled, but essentially run alone.

Weight and Balance:

The alternator weight must be known for W&B, as must the weight and moment of the generator you
are taking off...there are four sizes of generators which were used...and remembé40AtheCG datum is
different than that of the 120/140's!

Cigngrtor (gheible 12, 14 and 15 senes only) Weght (Th
Deleo-Remy Mo, 1101876 (CHC P'H A40435) 12+ 15 a. 10
Deloo-Reamy Mo, 1101890 (CMC P 53411010 12 v, 20 a. 10
Deloo-Remy Mo, TLOTET? (CHC PN 5301200 12 v, 25 . 14
Deloo-Remy Mo, 110 1R9E (CHC PN 536035) 12 v, 35 4. 16

Things not to think about:

In many of the circuits | have seen fiternators, the small fuse or c/b for the field circuit is hooked to
the big circuit breaker at the “output” side. Okay as long as everything works, but nthe thdternator

Out” lightis powered by the field breaker, too. That means, if the big breaker pops or the little breaker




pops, the light you are depending on to tell you that interesting faot’'t work!!! By design, bad
design. There are those who have “inadvertemhgked the field breaker to the bus and their ALT OUT
light will work when the alt quits.If you need confirmation that the better hookup is acceptable, the
Cessna later year diagramsisow the field breaker is hooked independently to the bus, not through the
output circuit breaker.

Switching and why:

Cessna split switches anetorious for developing a resistance with time and some water, and that causes
things like alternator shutdowns via the OVP’s or the twitching amraateflickering lights. If you read

the recommended alternator source site information, you will note that all make thehpoietven two
tenths of an ohm of resistance in fleéd power circuit will cause problems of shutdown or the infamous
wiggling ammeter. My suggestion is to avoid udimg Cessna split switch and avoid utilizing the half

of the existing master switakhich now controls the field circuit for the generator...use a separate switch
for the field control and reset.

To Generator
Field/Regulator  1¢ Batter

Solenoid

To Generator
Field/Regulator

To Battery
Solenoi

Field Breaker,
Switch type

On the left, showing a typical Master Switch, double pole, single throw as on all tiy
120/140/140A's. The dotted line means both halves are ganged (like your master)j|
make or break together. On the right, one of the many alternate hookups, showin
switch type circuit breaker which allows resetting the alternator if you have an OVH
either type...without shutting off the battery.

Two tenths of an ohm is hard to find with@uvery good digital meter and some intense hunting. If you
have the symptoms, first take off each terminal of the system in turn and clean it and take thdapeends
and clean those connections.

I wish | could recommend an Alt Out light circuit which is part of the packages available bubk &ure
what some of them do or how. Incredible thatRaelio Shack voltage display, consisting of a stack of 5
LED’s which indicate under, on, and over voltage for just under ten ddlaust a part of all the systems
for planes. If you want that presentation, the RS part phtgsthe cigar lighter socket. Alternatively,
there are a couple of bus sensors which indicate undervotagbhe Barnstormer STC owner makes clear,
the voltmeter which is part of his package great monitor. With it and the ammeter, you have all the
information you want regarding the health apeération of the electrical system. Consider that if you are
going the 337 route.

Final Admonishment:

If you elect to use an STC, then you must do what it says with the parts it calls oagy# ghielded, so
will it be. The other things describedadetter way in this note cannot be used unless the A&X agrees.
One must buy the STC to see what it says, so its limitations are ndtrfaliyn. The one owned by Fred
Lagno (Barnstormers Inc) and advertised in the Newsletterebastly been updated according to a message
by Fred in the International site but not a hint as to what was done to chaBygiitg your planning, be
sure and discuss with your A&X what will be acceptable.

Bus:

“Bus” means: Common Carrier. An electrical bus is a common carfrss means kiss. If you read the
Zeftronics information otheir regulators, you will see that some in the organization know how to spell
bus and others do not. Thaiso list the maximum field current as 5.0 amps on the first page and as 3.5
maximum on the other pages. Beware.
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Cessna Newer Design:

Here is a much more recent Cesdizgram with the indicator lamp, the OVP, and the two capacitors and
shielded wires. The itesh capacitor, when it dries out, will cause OVP alerts so it should be replaced if
you use a system from a dismantler. The infan@essna “split master switch” is shown here and | hope
none of you feel obligated to use it. | cannot state how or when the indicator light works litechaisged

over the years. See yiou can make it indicate something before depending on it; otherwise, you are
carrying ballast. Note that this circuit uses the auto-resetting Klixon circuit breaker in the field circuit.

Indicator, I —rwl =t
@l [
|
|
i |
OR il
BLK ALT" | TehaT

This is the next generation of the alternator for a 150, with the shielded v
called out, the OVP added along with the Indicator lamp, and the relatively
(500 MFED) capacitor as item 4 to prevent spurious overvoltage shutdowi:

337 Examples:

| see request after request for “the 337's” to emudatehough they are magic, but the are not. Their
creation is simple and straightforward. The following examples show what should not lthdeaereated

by expensive “professionals”) and what should be done and werddgeople just like us. Realize that
the FAA at the FSDO is not obligated to confirm anything and often does not check anything.

The front side of a 337 is for the identification of the plane, location, owneA&Kdsignoff and, maybe,
a tiny description of the work (...changed engine or...?) and the FAA blessing stamp.

The back side is where tigpod information issupposedo be.
deviations.

There are many variations and many

What works? A sketch of the wiring changes, a list of the pads, and the parts removed, and any tests
that were done to confirm conformance. And, of course, mention that the work was done per AC43.13b.

This is example One:

Read carefully because it was a biqg lie, and nearly killed the owner.

Replace the original generator with a Cessna 150 alternator.
Remove Delco-Remy generator, 12 volt, 12 amp.

Remove Delco-Remy regulator, 12 volt.

Install:

Part Name

Part Number

Alternator, 12 Volt, 60 Amps

C611501-0204

Regulator 12 Volt

C611001-0101 (actual was 02(

1)
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Filter capacitor 0770038-2 (AMFD at 10d
volts)

Diode assembly S1629-1

Noise Filter AMFD at 100 volts

Circuit Breaker (bus 35 amp.)

Circuit Breaker (Field 5 amp)

Wire, 8 gauge shielded

Aircraft Power Required AMmps

Battery solenoid 0.8

navigation lights 5.6

Turn and Slip 0.2

Instrument lights 0.3

Compass light 0.08

Nav Receiver 0.45

Comm Receive 0.65

Comm Transmit 4.5

Anti-collision light 2.5

Electric clock Negligible

Full Maximum Load 15.08

The following items were found to have the same specifications or part numbers between Continental
engines C-85 and O-200A; generator armature drive to crankshaft ratio 2.035/1, generator driveature
direction CCW, Max Continuous torque for mounting pad for generator 60 iMHos,static torque for
mounting pad for generator 600 in-lbdax overhang moment for mounting pad for generator 100 in-lbs.
Generator drive gear, bolted ¢tamshaft, P/N 530535. Generator Mounting studs 5/16 X 1-3/8ths P/N
21463.

ME: Sounds efficient, truthful, and precise, right? Here is reality.

There was no “electric” clock

There were two radios, tube type and a tube receiver was usually 4 plus amps and transmit was 8 plus.
There are three instrument lights, each requiring 0.3 for a sum of 1.0 amp

Turn and slip was about 2 amps

He had no compass light.

THE CIRCUIT BREAKER ACTUALLY INSTALLED WAS 30 AMPS!!

There was only one filter capacitor, though two are listed.

There was no shielding on the 8 gauge wire.

Of the items listed, the true usage listings are for the battery solenoid, the nav lights, and the strobe light.
There was no electrical sketch given to the owner nor one attached to the 337.

There was no actual current measurement made by the FBO or mech.

There was no weight and balance effect mentioned, though reyitb@ FAA rules (and “assumed” to be
in the right place...see the fine print at the top of the 337 form page two)

AFTER two electrical failures while clouds on instruments, and some troubleshooting by amateurs, it
was determined théhe ACTUAL LOAD WAS 34 AMPS !l Guaranteed to fail the 30 Amp C/B!

Let's see. He bought what he thought was a 60 amp systemhat he got was a 30 amp system, for a
price that would equate today of about $3,000, by the f#EX’ in the area. And yes, his circuit was the
one where the big 8? new winas butt spliced to the original size 12 wire at the bus. That trick is not
sanctioned anywhere.

Yes, the FAAacceptance stamp is on the front; they simply record and pass along and have no
responsibility of “checking” or verifying workmanship or procedurBgsponsibility is the FBO’s and the
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installing mechanic’s; the 337 was most likely done in the office, based on mefmmigr incorrect jobs
or guesses, without ever seeing the airplane.

Example two, page two:

Removed 25 amp generator and related components. Installed 60 amp alternator C-611501308U8G

cable MIL W1684D3 3,000 volt High Temp wire braid shield, ALT to Ckt BKR.

CKT BKR 40 amp Wood 109-240-101

Regulator C-611001-020PJug and harness Assy 1250211-4; Filter 070038-2; 60 amp ammeter USBear
Aeronautics; Fuse: Field ckt 2 amp; Master switch split section BAT & AEdrm 337 and ckt diagrams
filed herewith per AC 43.12-1&2. Tach 944

(author..Yes, that is all but they invoked AC 43, so that makes it all d@30 volt shielded wire would
be HUGE...300 volt wire meant.)

Example Three:
And here is the 337 submitted by John Hale of the pioneers of changing to the alternator and the one
who advised so many by way of presenting his efforts in the International 120-140 Assn. Newsletter.

He/they did an actual load check, listed the weights and moments, and showed afsketcleg of the
alternator. The wiring diagram was included. Tlamdwritten note at the bottom states that a copy of the
authorization to use the alternator from Continental was part of the package.

NOTICE

Weigh! and balurce or oparafing limstation changen thall b svered s the apgrapente prrall sl

bn oliwrofion mae® be campabille wib all greso, ri gligvotion o ouwre conbaued confeemily wih e
pppieobly pregrthienm regereneni

b HMEEES O WERE ACIEFUASED [ mare apace b regquited, afieh gdbiieaal shee i Iheanily arith g
craf sodunslity mad regitentiza mevk oad dale seck reerpishid )
pensan L& NTIEH 4@

Bar mwwernc @l lousd on
pad an per mgles apess
L in La.

£ =f 0 alternator 1.0% in
M. of sdtecnatocll. & 1Ba
Hiswng aff akpar GF.4% in
LTT4T FI-TY

5.3 II%‘-‘ £ _.,-'.._..'.H'_..-‘.

Bepliced 13 wep urm‘.\ll.u: wolgking %.3 Ebs. &E stmtlom =2% in. [macallsd &0 amp
Ford altwrrseisr Coasna pate oo. CEL1SO01-03F 5/H COFFION] ar pawme posiclon ws LEhing
L1.4 Lbm.

Heoxlmim rwied somant for ped 1234 im Dbe. me por oyps dercificars o, EFXA-1T
Homent on ped Por this dmecelliion 48 42.68% dn, Dha, Well under sl .
Inntslled seu wolcages regulacor PON QEREVDIL-CLIOE ALN wivieg & dreoalloien
pErforned in accordance wigh &GN, 1Y & FiR 13

Losd check pevloresd dad [ound 1o be less then 5% of total oweput.
Weight & balesce conputed msd rwoorded Lo alofrecs log beak
Referencas: ACLY, 11 1A

Al 33
TEEFIN-LY Teledyne Gatlacslil Melors.

Latn From Tewdge g Gyuticinta) Wleton 5 Fran Fihe,
Batvnn Supeiofa - Cajied 48, daty My &, (973, Afridue g

Neat, concise, correct, and complete.
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Tidbits:

A lot of people mis-understand the purpose of the diode shown to thetledt ©VP; it is to dampen the
surges caused by the shutdown of the fieident. The regulator shuts off and turns on various widths (in
time, the voltage is always the bus voltage) of current to the field to control the\mitagé/current, so

the field isbeing shut down many times a second. Without the diode, the circuitry inside the OVP is at
risk, and you wouldikely get many false OVP indications and shutdowns. It looks “backwards” but it is
only used to shunt “backwards” pulses, not the constant voltage at the OVP. Use it.

Note, too, that the “customary” large capacitor which e@sected to the Field terminal of the regulators
used with the generators of our engines is not used in conjumdtiothe new-style electronic alternators,

the VR600 being of that type. The older Cessnas alfiéhnators often had a large capacitor hooked to the

S terminal just as for the generator. For a couple of years, they used a big capacitor at termiraal S and
huge one inline from the output to the bus. Later still another capacitor was in paraltabw@WP. Do

not assume, with the new circuits and electronic regulators, that to “add a couple” capazitpysdsthing

to do. Also, do not mix the combination of parts for the various designs of the different makers.

The | terminal and the OVP:

Up until ‘72, Cessndid not use the | (Indicator) terminal, but after ‘72, Cessnhas used and now use the |
terminal when th®©VP package was installed. When considering the | terminal, think “idiot light” as it
was on cars of a greater vintage. Recall that the light was on when the switch went on, but agnt off
soon as the engine and alternator started. When running, thiggiidieing on meant that your alternator
was no longer working.

The OVP package has a voltagmsor in it, set to trip at 16 or 16.2 volts (and compensated on the new
onesfor temperature). If the voltage exceeds the trip point for the preset duration, a “latch” circuit is
enabled, and that causes the device through which the field current heetotoed to open, so there is no
field current to the alternator. At that time, the OVP light on the pamlld be illuminated. The Cessnas
using alternators were made with a split masteitch, half of it being to add a ground to the battery
solenoid, closing it, and the other half as the alternaatrol by shutting off or turning on the Field
current path before the regulator. When the OVP ciisuihcluded on the plane, it is re-activated
following an OVP shutdown of the alternator by turning the alternator half of the rsasten off and

back on. That releases the latch and the device which broke the cirasiite@llow current to flow again

to the regulator and through it to the field.

Cessna says (on some planes) that one can test that the OVP lamp is “good” byoturthiagmaster,
turning off the alternator half of the circuit and then turning it on again. The Cessnaswatstelis made
such that both sides can be turned on as one, so the alternator half can be turned off and affedtingut
the battery solenoid half, and so that turning off the solenoid half forces the alternator half to go with it.

A caution. NEVER turn off the whole master switch when the alternator is creating an o&ipst!'turn

off the electronics, stop the engine and then turtheffMaster and ignition. Be careful because leaving

the electronics on when ydurn off the master without first turning off the alternator field can cause
damage to the electronics because the “cusiglt’, the battery, needs to stay connected to absorb the
energy.

No matter how many times this is stated, there are those who defy good reason atadtimsisihknowin

that the existing wirérom the generator to the bus is adequate for a 60 amp alternator installation. It is
NOT!. The wire that came on the planes to serve as the bus and the generator to lisisizabli? and |f

you look back at the FAA’s AC43 table in this article, you will see that size 12 is good foduatop

on a continuous basis if run independently by itself and not tightly bundled. The wire from the altefnator

the bus must be capable of the whole 60 amps!! No exceptions, no “figuring” that alathpsewill

never be used...they will...and so the little wire ought to be enough. Itis not. Be safe, use the cofrect size.
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Neal F. Wright
cougarnfw@aol.com revised 20 July ‘05 title: Alternator Considerations

If you have suggestions for improvement, by all means send the information to meldsion in the
next version.
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