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CYLINDER DEGLAZING

' The importance of cylinder wall deglazing cannot be overemphasized. The proper cylinder
finish will provide the quickest possible break-in and greatly reduce the possibilities of ring
or piston scuffing during break-in.

The glazed cylinder wall causes rings to “skate” on the highly polished finish and discourages
the minute amount of wear which is necessary to mate piston rings with the bore.

The interrupted “deglazed” finish contains minute hills and valleys which carry a film of
oil which will retard scuffing during break-in as well as produce the type of cylinder finish
piston rings can mate to very rapidly.

The finish produced by a 220-300 grit stone is most desirable. The cross hatch pattern
should intersect at approximately a 45° angle. Too flat an angle leads to ring spinning which

revents seating the ringsg. . L
GRS g thin At

J ’ \ Probably the most critical part of the deglazing operation is the proper cleaning after deglaz
/ ing. The residue of honing, if left in the engine, will rapidly destroy all moving parts. It is

recommended that engines be cleaned thoroughly with soap and water. Clean with soap and

water until the bore can be wiped with a clean white cloth without soiling the cloth. After

! clean up, oil the area to prevent rust formation. Waterless hand soap also serves as an

i i excellent cleaning agent. et J
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‘An air-cooled engine is operated over & considerable temperature ranse un- CORVAIR ROAD LOAD COOLIKG

der normal operation, From 20 miles an hour at road-load conditions to 3.SPEED TRANSMISSION
maximum speed. the evlinder-head temperature increases from about 300 to S
435 degreces. This represents the worst road-load cooling condition: the same 3100 POUND
temperaturc also prevails at lower gpeeds during full-throttle operation. The TEST WEIGHT Cn. HEADS (2345)
temperature characteristic curve of this engine follows guite closely after 100° AMBIENT 400
the indicated mean effective pressure curve. The peak for our enginc, occur- TEMPERATURE
ring at about 2, 600 RPM represents the worst cooling conditions we can obtain 350
: __ about 30 degrees hotter than at maximum speed. " The {oregoing state- S
menis related to the 80 HP engine as originally introduced and failed to men-
tion that oll temperaturc simultaneously soared to 280° F, which is higher 300 OYL pAREELS

(2345

than can be considered safe. Accdrding to Mackerle, oil temperatures
§ %:hould be maintained above 176° F to keep down friction loss and dilution by
gasoline, and should not exceed 230° F for continuous operation. Up to 230°
may be considered permissable for short bursts.

MEASURING CYLINDER HEAD TEMPERATURES

All Spyders and the 1965-66 Corsa models have cylinder head temperature
gauges operating from one cylinder head. Like many low-production parts,
these deviees are quite high priced should you choose to build your own from
the available stock parts. You can install the gauge, but it requires a sepa-
rate housing, and the marked lens must be mounted in the housing which you
fahricate. The harder part relates to yemoval of your gtandard cylinder
heads and machining an opening for the sender -- which must match the one
used in the Spyder head, so you'll need one of those for a sample. Perhaps
a simpler, though probably lees-accurate gauge to use is the one made by
STEWART-WARNER for the Corvair.

A Chevy dealer hulictin advised Spyder eylinder-head temperatures as: 200°
! to 300° at idle; 350° to 475° at 30 to 80 MPH cruise; and 460° to 575° from

3,000 to 5, 000 RPM at full-throttle. )

Ign. Switch

Overheat-warning switches are used on all Corvair engines, and these have p 7
changed as the factory has upped the horsepower produced by the engine. res- lemp
The unit used on the Spyder and 140HP engines operates at 575° F, but uses Bulb
a 3/8-24 thread instead of the 3/8-16 thread used on the other switches. 60~ (Z—
64 engines (if not originally supplied with nir conditioning, can have a switch acc. te rminal Dk BI
which operates somewhere close to this s75° temperature by installing Part
No. 1993574 (identified by grooves on the hex nut).

OIL TEMPERATURE MEASUREMENT _ Flasher

0il temperature can be measured with 2 sending unit coupled to a gauge. Al-
though all special oil pans include 2 boss for the addition of such a sender, —[g I
T

Brn or Blk. -

the hottom of the oil sump gives a false too-cool reading which cannot be Re|ay

rg relied on for accuracy. The b agure oil temperature in the

us, | Corvair -- as the oil leaves theC T —— 18 not € C because the
rear accessory COY ell = cooled oil directly to the main oil passages.

A second-best choice for early engines is to insert the temperature sender

in the right side of the block where the pressure sender was originally located. 2700 F

I this spot is used, an aluminum heat shield must be constructed for the 4

i i gender. Later blocks have 8 boas near the cooler. This boss can be drilled Oil Temp. 0il

and tapped for sender installation. Sender

I

If you merely want L0 be warned when oil temperature reaches the dangeT : Sw.
point, 10 will buy the system Ford uses with their 427's., The schematic
diagram shows how o wire the parts to work with your TEMP-PRESS warning
i light. When oil temperature rises above 270°+8° F, the instrument-panel

ig | warning light flashes on and off until temperature drops below that point. The
; low-pressure warning (2 to 6 psi) operates as it was intended to. Ford Parts
required are: oil-temp. relay C1TF10B840-A, oil-temp.flasher C3AZ9E296-A

F and oil-temp. sending unit C3AZ10B921-A. The sender will require some

i special mounting techniques. -

Hi- FAH‘S #o Lopg e

|By  PRESSURE SWITCH Avarlab /€

| Fe : 2 ) i
br- When your Corvair engine's oil pressure drops to 2 to 6 psi, the oil-pressure .
Ich warning light tells you that you have insufficient oil pressure. This inadeguate § '-

warning system is the primary reason for installing an oil-pressure gauge.

reut [FESTE—

jtq 1960-62 pressure switches failed frequently due to design and location in an ER

- area of extreme heat in the air-exhaust duct. .The switch wag improved and Ford oil-tem ; o -

‘ -temperature switch closes at 280° F, tlashin nel

0“92 relocated. Modify your 60-681 model to relocate the new gwitch into the top light in warning when wired as shown. B
of the oil-filter adapter. Us jx-point 1-1/1 . not pliers or a 12-

ine point socket or you will distort the switch causing quick failure.




pANS: STOCK OR SPECIAL?

ned sump covers should only be discussed after unde rstanding the

rineering facts of the matter. Fortunately, several authorities on engine
,netruction have written 2 considerable amount of material which we can
dy to improve our knowledge.

p. E. Irving, in his excellent book *"MOTORCYCLE ENGINEERING" has
this to say. (p 239) '

"wWhile oil is good at collecting heat, it is very bad at getting rid
of it again, because the layer directly in contact with a cool surface
increases its viscosity and stays there, acting as an insulator and
effectively preventing heat being dissipated from the hotter oil in
the interior. Ribbing a sump which contains a quantity of oll is
not very effective unless there are internal ribs also to transfer
as much heat as possible from ‘the body of the oil, but ribs placed
on areas against which hot oil is violently thrown by centrifugal
action can be made to radiate a lot of heat. In this connection,
the polishing of erankcases, though pleasing to the eye. may cost
as much as the whole of the machining and cuts down the heat-
radiating ability to a {raction of what it would be if the metal were
left “'as cast!”

In another part of the same book (p 183) Mr. Irving says,

A polished surface emits less heat by radiation than a black one.
Rate of heat emission ftom a polished surface is approximately
one-tenth that from the same surface covered with a thin film of
lamp btack, and the emissivity of a2 cast-aluminum surface is
increased about 10% by a thin coating of black paint. &

omment may be
quite conservative. ALCOA compares an as-cast surface with one which
his been Wepth of 1,7 thousandths. The black surface
is more than ten times better in heat-radiating ability than 2 plain cast
anrface. Remember these facts when you are tempted to start polishing

Note that a black surface is ten times as efficient as a lished one. The
| ALCOA Engincering Tandbook indicates that Irving's C

CRAGAR oil pans provide additional oil capacily. may give

ane! chroming various engine parts which could conceivably contribute to ground-clearance problems. Bafiles must be cut away 1o relo-
cooling cfficlonCy, - cate the ol pick up on the bottom. Polished suriace should be
# Tee P- (2. A {=0 eliminated and pan black anodized for maximum cooling effect.

Annther noted mechanical engineer, Mr. Julius Mackerle in his book
"AIR-COOLED MOTOR ENGINES" states that it is an error to assume
that using a greater quantity of oil will reduce oil temperature. He
further remarks that "'A finned sump does not aid cooling to any great ex-
tent as the oll does not {low down the cooled sump walls. Cooling is more
intense on the crankease walls, over which the oll flows in a thinfilm . . .
Best oil cooling is obtalned by a tube-type radiator. . . "

The reader should take note of the wards "thin film" as these are the key
o understanding the removal of heat from oil.

If vour chonse Lo use the steck Corvair oil pan, da not chrome plate it!
Additional heat-removial capability can be added by welding or hrazing
shoot-metal {ingers and/or halfles to extend into the hot oil to transmit

the heat to the radiating surface. The pan is black as received from the
factory. If vou have to refinish it, use a thin ‘coat of flat-black paint. The
stock pan has approximately 178 square inches of radiating surface.

I

§7//
TR

N

Should vou decide on one of the more exotic gpecial pans made of cast
aluminum you will find that there are several from ‘which you can choose.
Most of them offer similar features including the following ones.

1. 'leffles which slow oil in sloshing away from the pump pick up in
corners or on hard acceleration and deceleration. These baffles serve an
important function in conducting heat to the radiating surface of the pan,

i . pan baffles, © i
providing the pan is not polished. Some s have no ad s, oT ve:ryl OTTO PARTS finned oil pan and rocker covers are black ano- s
short baffles which should be lengthened to at least provide one centra dized to improve cooling efficiency. Pan has 314 square inches
baffle equivalent to that provided by the stock pan. In some instances it of cooling surtace area: covers add another 316 square inches.

|

15




e il

Three of the four ail coolers supplied for Corvairs trom 1960-2
(top), 1963 Spyder and 64 standard and high-performance (cen-
ter), and at the bottom is the 12-plate cooler for 64 Spyders.,

Doug Roe's Spyder-engined “Desert Ral' never exceeds 260° F
_ oil temperature 10 & one-hour race in 90 ambient temperature
I ¥ using Harnson "big car' ail cooler insalled as you see it here.

Body is cut away behind cooler for air flow. Hose is cool-air
intet for carburetor.

65 140-180-HP engines. 8-plate also on 95 and 110-HP 65's. .

OIL COOLERS

Like the cooling fans, the oil coolers have also been subject to considerable

change since the introduction of the Corvair engine in its original form. At
least four coolers have been supplied in the 1960-67 period. The original [
folded-fin aluminum oil cooler as used on 1960-62 models is the best on€
you can get. It dissipated about 160 BTU's per minute, keeping lubricating-
oil temperature at 280° F with the engine under full-throttle uperation in an
ambient temperature of 100° F. In 1963, the production-cconomy types in-
troduced a new-design 3-plate cooler on standard and 102 HP engines,

an 8-plate job on the Spyders. Experience showed that more cooling was
needed for the 164-inch engines introduced in 64, 50 those used the 8-plate
design on standard and 110 HP engines, and a 12-plate on the Spyders. The
65 Spyder and 140 HP engines all use the 12-plate models, lower-HP models
get the 8-plate. The 12-plate type is not as efficient as the original folded- @
fin cooler, according to all of the information which 1 have been able to glea {
from various sources. The original type is no longer sold by Chevrolet.

If you are going to race your Corvair in hill climbs or road races, then im-
proved cooling must be supplied by installing a large, remote-mounted cool
which is connected through _inch inside diamecter or larger hoses. The
hoses can be connected to the stock oil-cooler adapter manifold after it hus §&
been modified by heliarcing female pipe fit to it and opening [
up the holes. The reason for th i gite viscous w

cold and larg es ensure that the bearings ~supplied u
der warm-up conditions, The pressure—relief valve in the filter adapter
ST be Temoved and plugged, Otherwise, the restriction caused by the
cooler and filter combination will cause the relief valve to open and the oil
will by-pass the cooler. Before modifying the oiling system in any way,
study page 6A-6 of the 61 Corvair Shop Manual where lubrication-system
functioning and routing is thoroughly explained and diagrammed.

The best externally mounted oil cooler is the stock-car racer's mode! which
HARRISON Division of GM manufactures. Your Chevy dealer can get it for
you for about $125. The Part No, is.3157804. The mounting shown in Doug §
Roe's car is generally accepted as the best position as cool air can be ductef
to the cooler, and it is close to the engine so that the lines can be kept short

OIL FILTERS

The stock Corvair-oil filter is adeguate for most rond use, but when the
engine is being modified for competition, usc i Jurger filter. 1t will glve
added oil capacity as well as improved [iltering, - non-stock [ilter will
also be easier to mount remotely on Porsche/VW “installations where the
stock filter has to be cut off to get the engine into \he chassis. Perhaps
the casiest full-flow filters to adapt are those mude by Ford. Qil-filter
adapter Part No. C3AZ-6881A used on the 427 engines has threacded holes
for the oil-pressure and oil-temperature-wurning switches. Its large
openings are easily adapted to a plate-type adupter into which you can
mount your hose fittings. Gasket is COAE _GA636A: Filter is C1AZ-
6731A. Hoses to and from the oil filter st be 1/2-inch diameler mini-
mum. This inside diameter is abs sentic il starv:
h‘Wb Attaching the hoses at the engine cnd
is another problem, especially with the die-cast oil-filter aduplers used
after 1961, Adding threaded holes to attach 1/2-inch 1. D, hoses will
probably require heliarcing onto one of the 1960-61 permancm—moidud
adapters as these have more "meat" and are more casily moditicd. Do
not hesitate to reroute the passages in the adapter Lo permil getiing the
hoses in the correct position. You may want to bring the new hoses in
under the generator, or into the top of the adapter, depending on the rest
of the installation problems. Avoid interference with the fan belt and
generator. Arrange the hoses so that they do not have to be removed to

install a new fan belt.
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"56-17=3

47-21-14%
47-21-15
47=-21-16
47-21-17
47=-21-18
47-21-19
47-21=-20
47=-21-21

47-21-22

47-21-23
47-47-10
47-47-11
47=b7-12
47-47-13
47-47-14
47-51-8
48-1=3
48-11-4
48-3-1

 49-31=-2

53-6=2
SB=2 e

AIRWORTHINESS DIRECTIVES APPLYING T® REPUBLIC SEABEE RC-3 SERIAL §797 a1

i

Firewall Stud Bushings D-#.Apeply- \ 2
No Smoking Placard Dot A \
Elagvator Push-Full tube Rivets D-A-A- ﬁf
Elevator Control Cable Guide D.A/.A.
Radio Filters P~#.A. i
Fuel Strainer Drain p./-A 1

Bachfire Screen . A.A. _ 4
Mixture Control Support Brachket .2.4/-4 \
Control Clamps or Brass Ferrules P.#.A4 )
Oil Pressure Gauge Line Restrictor DA
‘Tip Float Struts 4 pPliec

Engine Mounting Bolt Lochk Washers C/W 10-28-58 by installation tabd washer:
Engine Cooling Fan C/W 7-12-70 by torquing and .041 S.5. wire

Float Strut Rework Previously C/W

Propeller Reverse Contpol Spring Previously C/ W by installation spring
Carburetor Anti-Swerl Vanes Prgviously C/W by installation 68014=20 vanes
Hartzell Hub Counterweight Previously C/W by installation 1/8" slug

Oil ScreenInspection C/W 10-21-66 by installation sinko float

Tailwheel Horns Previously C/W by installation horns

Elevator Trim Tab Bushing #Freviously c/w

Hydraulic Pump Handle Previously C/Ww by installation proper bolts

Fuel Fump Diapharams C/w 7-12-70 by replacement of pumps

Fuel Tania Placard Previously C/W by installation placard

Hartzel Propeller fdub Does not apply

Btrut Fitting Inspegfionv_gzynngih§pegﬁi0ﬂ_gggﬁ1§§_hrgz_Q{_ggch 6 months

29355
59-13~7
59-26=-1
60=26-2
62-4-2
63m22=3
64=27=2
66-5-4

Ve (%
7 -7~12

Propeller Valve Previously C/k Vew valvz 1s B 2‘?4;}16&«/')
Propeller Split Aings Previously C/W dub stamped "NV

Float Assembly C/w 6=22-70 by overhaul WO 4869

Hartzell Hub Spider Does not apply

Hagneto Lubrication Does not apply

Carburetor Float Valve and Srachket Screuws : g
One-Piece Primary and Main Venturi C/w 7=-12-70 by installation 464-226,

Float dAssembly, Valve & Brachet Screus C/w 6-22-70 see 66=5-4
Carburetor Supersedes 64=27-2 Cc/wW 6-22-70 by overhaul WO 4869
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Ecn/c/;j.c //?M;élo}u 7‘(‘57‘ Y= /PGSI‘;IVC EF/:“

v

C/W 6-22=70 see 64=27=2
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| Blade Angle & Tolerances () | T i T [ Alrcratt 5pec. NouSiL Hou
Alrcraft Model Engine HP | RPM| Propeller Blade Low High | Feather | Wi Gov. Spinner | Torque Approval Status
Pacific Airmotive (See American Turbine)
Pacific Propeller (See Piper PA-28-140)
Page LTP-101-600A | 600 | 1850 [HC-B3TN-3D  |T10282 18201 | (Rev) | 90205 | (Cwi. C-3085 | 100-125 |Conversion
Industries 5205 angie) -
Rockwell S-2R 14
m Grumma G184A
“», ;.3 [Partenavia Lyc. 10- 200 | 2700 | HC-C2YK-2C{U)F | FCT666A-4 | 142+ 2 | 18.5-215| 80-82 |- 60 |F-8-3A 83820 60-70 |A.S. A3IEU
L7 lp-gs, P6EB 360-A1B,-A1B6 {No reduction permitted) B210655
Partenavia Lyc. 210 | 2575 | HC-C2YK-2CUF | FCT666A 161 | 2023 | 8121 80-70 |Expenmental
PBECTC 75-360-C1A60 Harizell 8110-3 Vibration
Approval, 2/5/80
Parlenavia Allison HC-B3TF-7A | T10173-11R Harizell 8110-3 Vibration
PEBT 250-B178 Approval, /15778, Rav. 1/18/81
Pay's Air rfrc 400 | 2625 |HC-C3YR-1RF |FB475R 130%.1| 2931 78 |F4-1D 835-38 80-100 | Production
Service 0-720
Percivai Lyc. GO-480 | 280 [ 3400 |HC-82X20-18  [9333C-3 17 72 835-15 450 Hc-uxzmeﬁw
. B
HCAZXZO-1A[833363 | 17 ] 72 w515 | 450 |FEPS poos
Pegaso F.20 (See General Aviation and Halair) 3
Plaggio P.138-L Lyc. 260 | 3400 | HC-83X20- 18433 15 82-84 835115 450 HC-A3(X,V)20 are replacement
(Royal Gulf) (1%—435—029 2CL ?'ops per Hartzell
HC-A3X202L | L8433 15 8284 | 85 835115 | 450 |05 P-913 & PEEA
HC-A3V20-2L | VLE433 15 |- 6284 | 85 835115 450 | Hartzell 1600 Vibration
(No reduction permitted) Approval, 427161
Piaggio P.136L1  |Lyc. GO- 270 { 3400 | HC-83X20-2CL [L8433H 15 8284 |- 92 835115 450  |A.S. A-813.HC-A3(X,V)20 are
{Royal Guil) ' {No reduction permitted) rgplacement ?roga per
-818, 810 HC-A3X20-2L | L8433H 15 8264 | 85 835115 450 | 1-C.D.S. P-813 & PEEA.
HC-A3V20-2L | VLB433H 15 82-84 | 85 835118 450
Plaggio P.136L2  |Lyc. GSO- 340 | 3400 | HC-83X20-2CL |L9333C-5 18 8284 835115 450 |AS. A-813.HC-A3(X.V)20 are
(Royal Gull) A1AS to -6 replacemant %)mEo per Hartzell
HC-A3X20-2L | L9333C-5 18 82-64 835118 450 | -C.D.S. P-913 & PEEA
-6 :
HC-A3V20-2L \;Lss.:igc 18 82-84 835-115 450
510
P-148-D Lyc. GO- 270 | 3400 | HC-A3v20-1D | VB433N 1601 | 33-34 B4 AB37-17 450
{Holtmann) AECG-BMB
Plaggio Gi::)sa Lyc. Gsccg 340 | 3400 [ HC-83%20-2CL [19333CH 15 83 100 835115 450 | AS. TAAHC-A3(X.V)20 are
(Royal 1 10 -1 mgw Hartzell
HCAIOZL |LG3CH | 15 i) 835115 | 40 |-CDS _P‘m PREA
m HC-AIV20-2L |VLS3®CH | 15 %) 835118 | 450
0-1 H
Piaggio P.166 Lyc. 340 | 3400 | HC-A3VF-5AL |VL9333CH | 180.1 | (Rev. | 82-84 E 80-80 :
)( {Rayal Gull G50-480 -5 -1139=D ;
Piaggio P.168 Lyc. IGSO- HC-B3230-2BL 1L10151-8 Hartzedl 8110-3 Vibration :
540-A1H (Minimum Diameter 90.5%) Approval, 38/78
Piaggio P.166 L*c. 600 | 2000 (HC-BITN-3DL |LT10282 20=1 (Rav. 85-66 D-4033L 100-125 |AS. 7A4
LTP-101 95 112.5) ‘
(Pusher) !
Piagiico P1668,  |Lyc.IGSO- 380 | 3400 | HC-B3Z30-2BL [L10151 17 a2 118 B36-32SPRL| 600 |AS. 7A4 )
P 540-A1C Bl0-8
Pilatus PC-6, Lyc. GSO- 340 | 3400 | HC-83X20-18  [9333C 15 3% % (B3 836-15 450  |AS. TA15.HC-A3{X, V)20 are
S-H1, 4-H2 1A8 10 -5 taplacomant Flartzell
HGADZ0-1D_ (6333 16 3 » |83 Be15R | 450 | COS P13 R FoEA
to -
: HC-83X20-2C1 |9 ; 15 84-86 | 100 450 !
. o
: HC-A3X20-2 1933::210 15 84-86 | 103 450
| o
i HC-A3V20-2  |V9333C 15 B4-86 | 115 450
L 1o -2 |
|Pilatus PC-8/ l'gg. 350 | 3400 |HC-B3Z30-28 19349 15.0 87 836-22SPR| 600 |AS 7A15. Props |
350,-H1, -H2 540-A1A (No reduction parmitted) inten per Hartzell |
HC-BIW30-28 [ W9348 15.0 87 BI632SPR| 600 | 1-C0s i
' (No reduction permitied) i
Pilatus UAC 550 | 2200 |HC-B3TN-3C | TI0173CH | 150=.1] (Rev. | 855 | 121 C-3085P | 100-125 |AS.7A1S !
Turbo-Porter PT8A-20 02 1.5 i
PC-H/B1-H2 +.5) ;
Pilatus PC-8/ HC-BATN-3D | T10178C{H) C-3085P | 100-125 |STC SAS4SEA.,
B1-H2 Fairchild industries, Inc.,
20301 Century Bivd..
Germantown, MD 20767
Pilatus UAC 550 | 2200 |HC-BITN-3C | T10173 (Rev. | 855 | 121 C-3065P | 100-125 |AS.7A1S
PC-6/8-H2 PTBA-6A CH1o-2 -11.5)
Pitatus PC-&/ UAC 550 | 2200 [HC-B3TN-3D [ T10178CH (Rev. | 855 C-3085P | 100-125 |A.S.7A15 )
("\} B2-H2 PTEA-27 (Minimum Diameter 997) -10)
Pilatus AResearch 575 | 2000 [HC-BATN-C  [T10178C @ (Rev. 87 132 C-3043-1P | 100-125 A5 7A1S o
PC-&/C-H2 | TPE-331-250 of CHio -2 05) ;

@ (St 2) (Minimum in fight 5)
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