Oil Temperature Assembly for the Continentals

October ‘02, Scott acknowledges and “cures” the faultsSee page 7 for
the update Service Information Letter (SIL) and status!!

Mis-Matched Scott Oil Temp Assemblies The Path to Here:
Shortly after the story about the Cilcreen Assembly was
submitted, two ofthe Cessnal40.com members wrote em¢

noting that they had failures of the oil temp probe because PR
part mismatch angoor quality of the new parts. The two bot

had to replace their brand new oil temp assembli€xbit when ,=ij3:|:.
they could not stop the leaks. Bdibund that there are twa|
adapters, one wita flat surface to mate with the sensor -
provide aseal and the other with a conical taper for the sa
purpose, but each type of adapter needsetanatched with the
correspondingly-shaped sensdhe small figure shows the adapter, the all-important component which
internally provides a sealing surface for thatchingoil tempassembly. Mismatch the adapter and sensor
assembly and the results vary from an unstoppable leddstruction of the brand-new capillary units. It

took one ofthe members one new assembly and three assemblies for the other to get a combination of
parts that would work, some of the time. Each will reqoine more combination to make it all work
properly. Getting tired of the job is an understatement and manyosreapprehensive about taking the
sensor out at each oil change in order to check for debris on the screen.

Temfi sty

Failure Modes:

One member elected to use an existing adapter (prettiegatmet with a replacement screen assembly; he
re-installed the plane’s old sensor capillary unit without realizing that the interior seaifage did not

match theshape of the surface on the oldie. The existing adapter had the conical surface whereas the old
capillary unithad the flat sealing surface. The result is indicated in this segment of the superb picture he
took of the destroyed sensor. The force of the nut on this flat type sealbalasas to try to make it
conform to the conical surface; the leak never stopped, the seal was damagedaandlar portion of the

seal disc was sheared. He purchased a replacegzeme assembly (with the tapered seal surface) and said
this: “...the unit got came with the correct adapter, and does not leak. Considerable damage to my pride
and wallet, and, as | said, thew one is unreliable. | have flown for as much as 1.5 hours without the
gauge registering. No amount of tapping on the glasdredlit. It seems that given an opportunity to

cool down partially, it always starts working again”.

= : o At the time ofwriting this, “Jim” was using the
H third set of parts, each set sufferifrpm poor
1| workmanship. He bought new Scattits and
Ii || thought the new parts shoulevork together,
installed them and found they didt. He received a
mismatch of adapter/sensor and then anoswedr
where the adaptenas undulations in the conical

© sealing surface. Thaictures don't do the chatter

marks justice so you haveltmwk closely. Chatter
marks at thebottom of the hole don’'t matter,
- usually, but they matter a lot when that surfece
: . required to be flat, not wavy, in order to sedth
The seal edge has been damaged by a mismal {he sensor flangeunder pressure.  Note the
light/dark patterns which correspond to thigh and
low points of the chatter surface. View with “thousands of colors” on the monitor if possible.




Jim contacted Scott via a group confereoakt and summarizes the telecon
thusly:

“Neal: Finally, 1 talked to Scott's tech reps. They were aware of some
problem, but not exactly sure what was going on. They were very glad tisxdraar
me and saidt clarified the situation. They changed vendors and didn't realize there

i were incompatibility problems. Any gauge currentlyaodistributor's shelves may
be a mlsmatch The fix is that they have redesidinadain, (the reps thought that the engineers had gone
back with the flat-shouldered probe and non-flared adapter, but they weren't sure). Unfortundtehe ia
few weeks before they are pmoduction. They will send me ANOTHER new-design gauge, when they are
available, for free. | think the only thing we can say for ceitaiyour article at this time is to make sure
that the designof the probe matches the design of the adapter, since any combination may be

”

encountered...... .

Elat:

This is the type whickvill be referred to as the “flat” kind.
Most recall thisas “the original” design. The annular disceem=—— | !
shaped red section is highlighted for refereribe; left side

will be forced by the mating surface of the nutapply
pressure on the disc so the right side of that red piece is pressed against a flat surface tigtat evadegh
a leakfree oil seal.

This left figure shows the
piecef the assembly: note
how the sensor assembhas
a hex-headedhreaded part (a
nut) which, when screwed
into the adapter (dhe right)
will force the red sealing portion against the flat surface in the adapter to make the seal.

With a little artistic license, thiell assembly as it would go
into the screen assembly isdicated, but this time the
cutaway shows how the pieces fit togethealif the mating
surfaces are flat. Theontact face of the hex-headed nut
bearing on the flat annulus shown in red and dltger face of
the sealing portion is pressed haghinst the matching flat
surface in the adapter. If done this way, the willt usually
last 30 or 40 years with no trouble.

Conical mating surfaces:

This time, backing up a step to show the sensor inner parts “witlodles” allows a greater detail of the
shape of the sealing surfaces, no longer the flat annulus and the flat seat, but with matching outer and
cone shapes for the seal. To work, the “nut” of the oil temp assemistyhave a conical nose, the inner
and outer shapes of the sealing portion must match the anglesoktheand the seat in the adapter must
be conical at the same angle as well. The top figures #hswelationship. In the middle is the assembly
combination nesting. At the bottom, tb@mbination of the oil temp assembly and the adapter, showing
how, when the nut is tight, the four conical surfaces will provide the leak-free seal, again for 30 or 40
years.




j —

Pictures:

This is a drastically reduced image of guperb picture John :

Cooper sent ohis damaged, original sensor, along wi
what would haveeen the correct (flat seal surface) adapt

Not realizing theneed to observe and match sealing surface
in the adapter and the capillary sen$erreplaced the correct

adapter with an incorrect adapter having the congesll

surface and reinstalled the sensor, causing a leak ar

damaging the sensor.

Pictures of the two adapters, with the conical sealing
surface on the left and the flat sealing surface on the ri
An illusion suggests that the conical surface is larger in
diameter, but both surfaces are the same diameter and
the same as the peaks of the threads. Note, too, the
difference in surface finish quality. Items from Jim
Williams.

Confusion Reigns:

The left figure shows the duablapter set
sent to me by Jim to sélee two types he
had received with tworders, one with the
flat internal sealing surfac@n the right)
and onewith the conical sealing surface.
It allowed me taconfirm what he had said
about thepoor workmanship which leads
to a non-stoppable leak becauske
sealing surface of thanit on the left
undulatesbecause the machinist allowed
the tool tochatter. Scott is believed to be
checking with their vendor and thdesign
to find outwhy the wrong combinations
andwhy the poor workmanship. In his
discussion with them, it wasnot
established whether thault lay with a
poor spec (the surface flatness not called
out) or print, or poor workmanship.

Originally, the planes were issued with oil temperature assemblies m&tebgster. A split resulted in

the present different companies of Scott and Rochester.

Many buy their replacementsviddidheparts

catalogs, and the listings in allthiem are incorrect. In Aircraft Spruce’s catalog, the Rochester lists the



mounting hole (correct at 2-1/16"), but states that the unit comes with a “1/2” NPT adapter nut”.oBelow
that page, the optionatapters are listed, one with 5/8-18 internal and external threads (Continental) and
the other with 1/2 NPT anaf8-18 threads (Lycoming?), with you left to guess which threads are internal
andwhich external. The adapter for our engines requires the 5/8-18 internal and external type. The Scott
listing leaves off the size of hole the unit will fit, but ddissthe female capillary adapter fitting as 5/16

18 (yes, five sixteenths, a diameter/thread combination that does noarekistould fit nothing). On a
previous page, the correct adapter is listed, with its use to “shorten long cafibasj. Its threads are
correct, though the interior sealing surface, conicflatris not noted, nor is that feature noted in any of
the catalogs. In the Wag-Aero catalog.....well, let's skip the details and statehastlite errors and
omissions. The message? Take care wienorder and make sure you have an adapter which will work
with the shape of the new gage/sensor set.

This is a segment of the picture from John Cooper/
received", and beautifully shows the unit and the
damage done when this "flat" unit was secured in a
tapered adapter. A moon-shaped sliver of the seal w
removed along with the sensor.

It will happen:

The capillary bulb of the sensor and tiny tube leading from it to the gauge is filled géthh aWhen

heated by the hot oil passing over the bulb, the gas expands and that pressure appears in the thbe and
Bourdontube in the gauge. An increase in pressure causes the curved Bourdon tube to change shape and
that movement is coupled to theedle of the meter. One molecule of gas at a time, all the senders will

fail eventually, so pay attention if it seeg@ur engine is running cooler than last year....it isn’t, but the

first symptom of a progressive failure of the gage/probe is this one.

| have never seen a specification listing the expected accuracy of the meter, so don't expbetteruttran
a plus or minus two percent when checking the unit in boiling wafit at sea level....compensate at
higher altitudes). And, always check the system, even just out of the box!!



Where To Get Them:
Oil Pressure Gage for the 120/140/140A Cessnas

The Scott RN 2100 is made for 2-1/16 to 2pa8el holes, the size that are in the panels of our planes,
comes with five feet of capillarjubing, a mounting bracket, attaching nuts, and washers. Its

temperature range covers the 100 to %Gpan. The most common has no lighting provisions.

Stewart-Warner has 2-1/16 dia case that means it won't go in 2-1/16 hole), comes with mounting
brackets, and six feet of tubing. It covers 140 to 325 degrees F.

From Univair, the Scott is shipped with the AN 900-10 gasket, a bulb adapter with 5/8-18 NF thread
(correct for Continental), and the Scott 2677 panel hole adapters. See below.

Univair: the Stewart-Warner is furnished with a 1/2 inch (sidppter nut (wrong size, suspect they
mean 1/2 NPT for Lycoming), and a lighting kit and mounting brackets.

Wag Aero: the Scott is shipped with bracket and bulb adapter (wrong type for Contineintl,1/2
NPT, for Lycoming)

Van Dusen: the Scott is shipped with the correct 5/8-18 NF bulb adapter and mounting bracket, but
does not come with the AN 900-10 gasket.

Aircraft Spruce of Corona CA: the Scddtshipped with the correct 5/8-18 NF bulb adapter and the
mounting bracket.

The AN 900-10 gasket and 5/8-18 NF bulb adajex available independently from Aircraft Spruce of
Corona CA. The adapter is usually on a different page.

The Scott 2677 kitconsisting of two annular adapters, convert the unit to fit in holes 2-1/8 to 2-3/4
dia. Univair ships this kit with Scott RN 2100 meter"

Oil Temp Gage
Scott RN 2100, about $35 (1992), $66 in 2000, is the one that fits.
5/8-18 Female x 5/8-18 Male for the Continental
Wagaero has 5/8 x 1/2-NPT for the Franklin and Lycoming

The adapter isequired The nut on the capillary end of the assembly screws into the adapige. the
adapter, there is a surface against which the flange of the capillary bulb is pressed thenakal.
Although the 5/8-18 threads of the capillary end nut will screw directly intoitleereen housing, there is
no surface within against which the capillary end flange can be pressed to make a seah oo the nut
into the housing, but to do so is to violate the assembly per Cessna.

Beware. There are capillary flanges which are “flat”----the surface perpendicularcentieeline of the bulb
and there are flanges which are conical. Whatever the flange sapelapter surface which mates with it
must be the same shape or damage will result, as will leaks.

The AN 900-10 is a crush washer which provides the seal between the adapter and the oil screen housing.

POST CURE:

Every vendor should be shipping the Kit noted in the Scott serviceudiieh follows in this article. No
one should accept piece parts as wastihimal listing and procurement noted earlier on this page. When
you get the kit, use all of the parts, and discard the old adapter and the sensor and gauge.
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The Bourdon-tube mechanism works on the principle of the party hooter. The inpt
pressure end is fixed; when pressure is applied, the tube "uncurls" and that mo

applied to the arm of the sector gear causes the sector gear to rotate around the||
that makes the indicator arm move.

This figure is better than most of Scott's and it comes from the newest gfarigl CD. Note the flat
surface areas for sealing between the adapter and the sensor. This is the only figure | know of #igch has
dimensions, but is incorrect that the 5/8-18 internal threads and the 5/8-18 external threads should have

the same diameters. Sigh. | present it here because of the dimensions, especially that of Hasyneter
diameter, a number often misleading in the catalogs.
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The “Cure” by Scott:

In September of 2002, Scott finally got all the signatures and agreements from the FAAdistlitheors

and the maker (Citabria) neededrelease the correction data about the oil temp sensor faults. It took 22
months from the time Jim and John started the feedback to Scott, ignored as usual, becaugel®cuait
believe that errofsad been made and did not look in their bin of returns to verify, though the proof was
there

There were two faults; 1) the sealing surface of the adapter was wavy, instead faheinfgature caused
by poor workmanship at the making vendor and poor or no QC at Scott for that featuihe; s2pling
surface was changed by the vendor on the oil temp sbnsdat was not documented by Scott nor the
repercussions of real usage assessed.

Scott gave “unofficial” permission to their vendor to change the desitpe afealing surface of the sensor
to the adapter for the small Continental engines; C-75/85/90, and O-200 (the adapter is needed on all the
small Continental and Lycoming engines, though different adapters for each).

Although Scott never nailed down the culprit act, it developed that sorae@uett had given permission

to the vendor, but neither the vendor Scott had written it down so it was, in effect, a bootleg,
unauthorized change whi@tcott initially and continuously denied existed because they had no record, and
because they refused in the first months of our input to go look at the product.

When | got involved, one of the first callsnade was to “customer service” at Scott, and from the abrupt
and uncaring lady there, hear: “oh, that's oot problem, that is Engineering’s problem”. Customer
Service; right. So efficient was she, that | hadcall back in because she would not hook me up to
Engineering. To prove her point, no one from “customer serégef got involved and that department is
most likely still ignorant of the changes and cures.

The engineering manager with whom | interfaced all those months refused to biedievevas anything
wrongfor too many months, and so had not looked at the product being returned from the field nor had
anyone gone downstairs and looked at the pevduct still being shipped to see if there was anything
wrong. He kept insisting: “we fixed that problem two yesge” but what he was talking about and what

we were talking about was different. He ignored the inputs about faults from Jim and John.

To get some attention, | created a report which was developed around pictures actdah@arts from
John and Jim, and submitted that to the engineering chief,véiten (after a few goadings over many
weeks, actually) he started to get some faith and changed from “impossible” to “maybe thesagbealbe
know something”. Then, he started looking. And, he found.

If anyonehas the fortitude to read the notes | made along the way, not vetted....let me know...more than
twenty pages.

The only one who offered assistance altimggyway was Clark of the Cessnal40 web site; | was afraid to
get him involved because he might get a tender of ad from Scott someday ahdlmnyould have
blackballed him and the site forevermore.

The Scott philosophy is disturbing; note thahe of us, not me, not John or Jim, were reimbursed for
the cost of this correction, though all who hear of it instantly recognize the jeopardw&ddthave been

in if one of the oil leaks of their incorrect parts would hasased an accident or loss of a plane or owner.
As has proved true on other cases, the leaks probably did cause downings which werelgstesdd@iSB

as “carb heat”, the only reason they seem to sign off on.

Scott did not even sahanks to any who might have saved their corporate skins. If there is yet a loss,
they are still on the hook with all those bad partsthe distribution system and the lack of awareness by
the buyers of the hazards.



Although the faults could affect all the thousanti€ontinental engines, the “correction” went to just the
Scott distributors, with 10 copies of the Service Information Letter to each, so no cargan@ation, no
company such as Continental will ever see a copy nor will any of the plane magazines ever see it.

Like a land mine, the problem and hazard will lie there....

The actual cure:

The following is the Service Information Letter issued by Scott and available on their web site.

tyco / Scol Scott

Technofogies, Inc. | Aviatiom

SERVICE INFORMATION LETTER

Scofl Aviadion, Z25 Eree Street, Lancasier NY 14088-8502 USA
Tel: T16-683-5100 « Fax: T18-881-1088 « Vendor Code: 53655

ENGINE INDICATING - ATA SYSTEM 77

PN 13340-00 OIL TEMPERATURE GAUGE
(FORMERLY REFERRED TO AS RN-Z100 DIL TEMPERATURE GAUGE)

REPLACEMENT PROCEDURES

1.

BACKGROLND

This Service Informabon Letter (SIL) contains imporant information about the oil temperature gauge and
its replacement. It is important to read this SIL. Scoit Aviation has received reparts of oil leakage from
the il tamperature gauge connection to the engine. This leakage i believed to be tha result of the
replacement of only part of the gauge assembly during maintenance. This SIL gives guidance on the
installation of replacement ol temperature gauge assemblies.

You are authorized o make copias of this SIL and give them to other persons. If you copy this SIL, you
must copy all of the SIL.

EFFECTIVITY

A, Adrcraft
This SIL applies to all makes and models of aircraft that have a Scott P/ 13240-00 Oil Temperature
Gauge installed. A Scolt oil temperature gauge can be approved for installabon in an aircraft in one of
the two ways that follow:
(1) Scott Aviation holds Parts Manufacturer Approval (PMA) to manufaciure and sall the P/N 13340-
00 ail temperature gauge for installation on American Champion Alrcraft bypes TECA TGCAA,
TECAB, TGCBC, BRKCAB, & 8GCBC.
(2) The Scott PN 13340-00 ol temperature gauge may be installed on other aircraft wherse such

installation has been approved by the cognizant ainsvorthiness authority through a procedure
acceplable to the cognizant airvorthiness authority (FAA Form 337, Supplemental Type Certificate

(STC), ete.).



B. il Temparature Gauwge

This SIL applies to all Scott P/IM 13340-00 oil temperatire gauges_ A typical ofl tamperature gauge is
illustrated in Figura 1.

3. WARNINGS AND CAUTIONS

WARNING: FAILURE TO FOLLOW THE INSTRUCTIONS IN THIS SIL CAN CAUSE DAMAGE TO THE
GAUGE, LOSS OF ENGINE LUBRICATION, AND RESULT IN LOSS OF AIRCRAFT AND
INJURY OR DEATH TO PERSONS.

CAUTION: DO NOT DISASSEMBLE THE GAUGE. DISASSEMBLY OF THE GAUGE WILL CAUSE
DAMAGE TO THE GAUGE.

4. DESCGRIPTION

This SIL identifies a potential problem that can be caused by improper replacement of Scott Aviation il
Temperature Gawges PN 13240-00. Scolt has learned of occurrences whera the gauge sensor was
damaged and engne oil leaked due to the incomect installation of the gauge.

Rev: none SIL'??'O1
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4. DESGRIPTION [Contnuwed)
A, BACKGROUMND

Two differant typas of oil temperature sensors have been supplied on the 13340-00 gauge. The
garlier type, manufactured before 1898, had a flat flange at right angles to the sensor as shown in
Figura 2. The current type, manufactured during 1988 and later, has a conical shaped flange on the
sansor as shown in Figura 3.

The sealing operation is accomplished by three paris: a steel compression nut that is caplive on the
capillary assembly, the copper flange of the sensor, and the steel adapter that is connected to the
engine. The soft copper of the sensor bulb lange is squeazed betwesan the hard stesl of tha
comprassion nut and the adapber and conforms to the surfaces to provide a positive metal to meatal
seal against ol leakage. For the connection to seal, the surfaces of the three parts must mate.

B. PROBLEM

The current design of the gauge has conical maling surfaces as shown in Figure 3. The compression
nut and the sensor are assembled at the time of manufacture and cannot be separated. The adapter
must be a separate part to accomplish the installation.

If the wrong adapter is installed, the mating surfaces may not seal. For example, if a new gauge is
purchased, but the already installed flai-faced adapter is not removed and replaced by the new
adapter, then the conical mating surface of the sensor and the compression nut will not seal with the
old flat-faced adapter. Installation of a new gauge with a conical lange and compression nut into an
old adapter with a flat surface can result in damage to the sensor and loss of engine oil.

3. RECOMMEMDATION

When installing a replacement gauge, it is critical that the compression nut, sensor bulbk and adapter
making up the complete oil temperature gauge be installed together. Make sure to remove the existing
adapter from the engine, then install all three new paris.

Refer to the engine manufacturer's manual or maintenances instructions for the cormect gasket if a gasket
is required. If you find an od lzak at the adapter o compression nut joint and a mismatch is suspected,
replace the entire gauge assembly (including the adapter).

Rev: nona SIL'T?'D1

20020801 Page 2 of 4

10
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Y Technofogies, Inc. | Aviatiom

SENSORIGAUGE
ASSEMBLY

(1
@
BRACKET
Figure 1
Complete Scolt Oil Temperature Gauge
tyco / Scott Scott
q Technofogies, Inc. | Aviation
T, —GASKET (NOT SUPFLIED Y
-y ASSEMBLED
ll"x GASKET

%, (NOT SUPPLIED)"

-1 DHEASSEMEBLED

*EASKET, IF REQUIRED, MUST BE SEFARATELY SPECIFIED.

Figure 2
Square Type Flange
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GASKET
" [NOT SUPPLIED)

; LY
S — b1l 1] DISASSEMBLED

*GASKET, IF REQUIRED, MUST BE SEPARATELY SPECIFEED.

Figure 3
Current Gonical-Type Flange

Rev: none SIL'77'01
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C. Toget a copy of SIL 77-01 or the revision status of a publication, contact the Scolt Technical
Publications Department.

Telephone: 1-F16-683-5100
Fax: 1-716-681-1089
E-mail: tachpubs@tycoint. com

Publications Index: log onto www scottaviation.com; click on Aviation/Government Products, dick
on Aviation Product Information, click on Technical Product Information
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Instruction Sheet in the Kit:

The next figure is the “instruction sheet” which is now packaged in each kit for the oil temp sensor
assembly. Miss thedmonition about never leaving the existing adapter in place when changing the oil
temp sensor and you leave yourself open to a possible leak.

Seott Aviation
tqcﬂ Scott Scott A T:r'r.:i,:l {_'urr.pun:,.'
Technologres, Inc. | Aviation 223 Erie Street

Lancaser, ™Y, LUSA 14086
Telephone: (716) 683-5 100
Fax: (716) 6811085

INSTRUCTION SHEET

REPLACEMENT OF 13340-00 OIL TEMPERATURE GAUGE

This Instruction Sheat applies to the installation of replacement Scott PIN 13340.00 Ol Temperature Gauges.
This Instruction Sheet supplements, but does not replace the aircrafl andfor engine manufacturar's instructions.

WARNING: FAILURE TO INSTALL THE GAUGE SENSOR AS INSTRUCTED HEREIN MAY RESULT IN
DAMAGE TO THE GAUGE ASSEMBLY AND/OR LEAKAGE OF OIL WHICH COULD RESULT IN
INJURY OR DEATH TO PERSONS.

Whan remaving the exisling oil temperature gauge and installing a new replacement Scolt oil femperature
gavge, consult and follow the applicable engine manufaciurer's instrecions or aircralt manufacturer's
nstructions.

Make sure that all the components of the new replacement Scotl B/N 13340-00 gauge are present. Refer o the
figure below.

When installing a replacement gauge, it is crifical that all the components of the orginal gauge be replaces,
Make sure 1o remove the existing edaptar. When installing the replacement adapler, refer 1o the aircraftlengine
maintenance instructions for the appropriate gaske! if required. Torgua the new adapter to the enginelaircraft
manufacturer's specifications, but not less than 12 10 1516 f (16.3 1o 20.3 Nsm).

Carefully insert the od temperature bull into the adapber. After insertion of the bulb, torque the compression nut
to the engine/sireralt manufaciurer's specifications, but not less than 12 to 1516 ft (16.3 to 203 Mam).

MNever attempt o install the sensor directly inlo an engine without the adapter,

13



Mever attempt lo install the sensor directly inlo an engine without the adapter,

(8101102

Neal

f—h

. ——GASKET (NOT SUPPLIED)"

ASSEMBLED

-IGASKET

DISASSEMELED

"GASKET, IF REQUIRED, MUST BE SEPRRATELY SPECIFIED.

(NOT SUPPLIED)

Filed as: Oil Temperature Assy Scott July ‘05 Revisehlily 27, 2005

Neal F. Wright

COUGARNFW@AOL.COM
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