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Leary

I Lubricating oils. Chemistry much more
fuels, unknown.

complicated thom

Properties lub . oil should have for internal corob. engine.
11) Chemically inert
2)

+ Small viscosity change with temperatuse# 3.The most importion.!

it Viscosity is the resistance to flow.
+

Viscosity

in

seconds

(

sabte

)
(

Saybolt

)

Saybolt

J

Why+
1000 AMABBM

1

pane

°F

maffinfin base oil (Pa)

west
coast ail

West coast onl

2100

(asphaltbace)

*F

# 3 is important.
140°F. but wheningets forbotter,vil

gets thinner, film of oil on whichall

bearrings are floating metal comes in
contact, friction, heat, exponsion , mess.

one

Castor oil the best known so far, Not a "oniniral" (ie.
mined ) oil. Used by racing cars Butit isnot chemically inert



enough forms sludge. Likeall regetable oils, hometer onparts thom
mineraloils.

0, paraffin 100Arbitrarily call asphalt

arbitrary formula : Viscosityof oil x =

A is asphalt,
Bis

paraffin (??)

coefiof
Priction

You want the thinnest oil that will keep film. Summer&
winter changes. Paraffin oil contains wax, which is usually rermered,but Presi'n cold.
t

4-*- •100A - B

Bearings
Journal beaning-ok if it can pimp-enough

minimum clearance to keepitShear
when there isno oil hove.

nodliness - starting

T M.N
P

coef. of Priction = dragging
load

enough oil indo

M =

forcy (or
forceof

friction)

phu
of

N = APM otshaft
load anP= bearing
viscosity

fp= farveof Priction = IN
So bearing has nothingto dowithheat.

Ball &rather1 (Safe bad is inversely plop. APMY
beatings increase friction Bremendously.-Neverure'um intessyou have to.we am

+ Babt't bearing melts when lubrication fails, things reattles you stop engine, nothingharmed Friction : no lub; 1; mineral oil, &; vegetable al # : busing up mahasreg optoomuch sludge. Ball -1; roller, at; plain bearing - 3:
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Leary

-
wmp. attached to throttle,so whenit opens it

Thron's gasinto air temporarity..
+ is idling, puciion gets so smallgasirnottoWhen engine
sroked, so there to get rich mixture ? Am pripe from
to above throttle, with appropriate valves. - idlingorifice.

Hem about
pressureon tromk? such as much

1 richer.

Putin "air-But this carb. fails to atomize

blered " - pipe ferm air to you pipe just below nootle, this...
gees.

atomizes.
Ok for auto, but richermixtureas

plame goesup gets.
you get samme suction no matter what air dremity is -soitwill.

you in, but air density being Pess, mixture will be
So puta valve up in pipe , manualcontrol. ThereThis

only works up to 25,000 #.
Or else control amantof fuel -by proting air

...connection onto tank, adjusting pressure
onit...

+
stop

2

Ionly-air

Motthe
Choke -in cold weather start with the widespen

the flow ofair with chale to enrich mixture. -
(arburetors vaporize very incompletely. Momifold is hell.

ofpuddle of fel, about 50%, itis blown in blobs into cylindung
hot walls vaporize them & it is ok, if thereis no more them

Sometimes put jacket around mainpipe, from exhaust
ohne it, heatit milf to speed exoporation - but only use it at
beginning, do not keepit up, orair will get to thin...

50 %⁰.

forPregion of venturi is cool evaporation. Ifit gets.Foo
cool, & diris humid,&qventon thorat will ice up stop moter.
To avoid this court has been revamped.

Injection carb. ↓ donnara ft carb....

-
+

"gers line

air goes

nozzle or

:)
the this ventur
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-4-4

++

+

pressure

in

venpuri

determines . I speed.
fuel pump

~impeller

O superchanger

similarL
- veins,

which make for
slower

expansion.

cooterair
this

gets to
engine

.

14/
Carburetors a big specialized field.
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--by night I must-lie in

gorrage mechomic looks atit. AF

1

Leary Dec. 10

Carburetors. Details in book - gonnalprinciples here.+

Purpose- a) Vaporize fuel 6) Mix our&gas. properly.
leam
.065 .

rich
12

1

Offen hand controlof mixturein plane.
When idling engine, mustrin rich.

d

H

7 T
I go residual, full Morthe, is 4%⁰ of incoming change. Whm.Yo
thatthe is closed, bess frech mixture,or beaming you competup to
20.%⁰ residual. When idling throttleis closed, so mixture must

_be richer...

flame
Jutama

speed

sange

Function #1₁ - Supply richer mixture at idlingr
EOF
A,69

confair
condair intet

·08

2.001)8

20

E/A

60
pontiratio
( (ohetthe's opening)

maximum 51085
app.

11 jou
K

1

You enrich mixture at full .



poner output to get max. florm speed.

:Function # 2 . Arich mixture at full power.
#3 . Must supply best economy mixture in cruising remge.

Generally son mixtin a little richer thom fests show, for safety.
Joo beam mixtrenixture pops

back. Also have an exhaust valves- too hot. Too
rich mixture deposits combom all over, 8 waster gas. -Also flame

spred is low in team mixture. - it may be still burning when new
mixture comes in ignite it, flashback (back Bre)..If heat is notall comerted into work, cylinders get hot,
must be cooked. -8 team mixture is not coolfing.

1

I Why thotle ? Whynotjust change F vectio ? Because you
camot : hange it enough. (Diesel can run on . Il mixture)

-nocche this an elementary carb.
-But as tank bowl full mixture would get+ Air).

leaner.
-+ Use 2 tanks, with float valve in lover one, to solve.

But ifyou increase speed, gas is still same, air double. SoJunkin.
to engine

fuelpump
+

WJ.L+
Not ressure of Puel, but suction of air at jet sucks out

fuel. Venturi is "V ". Pressure drops there, oddly with you
ger partial vacuum, so normal air pressure on

top.
gars pushes it

Step on gears open thothers air resteringthather air rester in gas notquiteso fast, mixture would be temply too tean. So invent accelerating
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Harr, Dee. 8
Top measure .
Frentspor -

30%, heading to trailingedge
24 " wide; its center 3" fromPrent.

Front spor happensto comeon station monk, back not.
+ Seep reher at t..., for measurements.

Pladius measurement not used willwing isis
finished.

+

+

1
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Aeromechanics class.

1

Station
0

datum lime

botterm

station

1220

No. 10, 142

Bo Hom_

station

J &

station

Top

Sone datem lines one inthe between botter & tops but
most are underneath both.

Figures quizen in decimals ofinch. Straight line distance

from heading trailing edge of wingis the chard.to

NACA figures basedone I" chord. Change decimals

to nearest 64 ". - by decimal equivalent table.



Air lines long subsidized by ger...gov.mail contracts.
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with air
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Harn, Nov. 17

85 % pull from top, 15.07⁰push from bulan
Ci.e., 85%/ thinning of upper air, 150⁰ = Thickening

+

(falsobessman laver air)
obsolete +
militung
weapon?

scrapped-...
whynot
obsolete

Willcontinue using wood, which has some

steel. Allengines have dual ignition systems,forsafety.
Orelinates for Clark - x wing

Top
10350
.0545
·0650

Stations

peace, ~
sime capital?) .0125

0250
· 0500
· 0750

$ 1000

1500
.2000

3000
4000
5000
6000

·

,7000
8000

.9000
1.0000
+

Pradius

J

Bottom
0350

10193
0146

.009 J

.0063
0042
0015

1.0003
0 0

>

0.0
0.0
0

0 0

0 0

0

0

00

, 0150

1

·0790
·0885

·0960
1068

+1136
·1/70

ohil
Z2501

. 0915

strength
weight

. 0735

. 0522
· 0280

0012 |

( to prevent forFitof ning's bringpointed



500 .

804
875
880

9010°

88
8906

.01

529°

SC 9 '/
S
SLI

9 °+ 9

+

T
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+

15.000

18.000
21.000

+

Stations !
0

3750

+

17500
1.5000
2.2500
3.000
4.5000
6.0000
9.000

12.000

Hamn Nov. 17

30" chard, Clark Y
Botter
1.0500

+11

m/
00

mys

7"

2+
13

4½22

6

24.000
27.000 27
30.000 30

9
|12

18
21
24

1

•

O

.5790
.4380
.2790
·1890 7/16

·1260¹48
0450 364

0090 164

0

0
0

las

o

Flotte

732

0

U

(2)

Top1.0500 1124

1,6350
21.9500 184

23$2,37 00
2.6550 2 3/31/12

2.8800 27/8

3.2040 313414

3.4080 31/32/22

radius 4500→
Width of pencil mork ismide enough so

disregard 100's , & even bigger.

3.5100 3
k 64

3.4200 3 27

3.15.60 3 €
2.4450 27
.2.2050 2.
1.5660 17

33.8400
1.03602

he com

Ž



allset
in banks-
inlyingmotors

¦

+Further classification by

[ ][ ]

+

Upright

8

+

v - type

3

by cylindur arrangement.
moter

opposed cylinder in

& inverted maters

qu
X type w - type

B B
radial. 3,5,7, __9

cylinders All neven no. 5, to maintain
4 - cycte principle - this is impossible with even no,at

-glinders 1,35, then -2,401 , ohin (I do notgetit)
Diesel ignites not - depindson compression tohear

..principle Expanding geres takes up heat._Compressinggers
emits heat - &Diesel compresses itsillitister mnoughto
burn.

H - type

Dierel,will burneren, milk (casein burning) Anything
that will oxidize maybe burnedin adiesel.

2 cycles
more common in diesel.

1



Sweeney Nov. 12

t Maxim- carly experimenter. Plich English mom. Steam
engine, with 48,obo gas jets. Weighed &tons. Ist steel tube
fuselage - 105 wingspam. Successin this

-then he
grasp

quit.
1

Langley,
U. A la.

sec. of Smithsonian inst. Aerodynamic researehat
400 you. flights with models, 1890. $50, and

big Momley built engine -thefrom Congress to build
tradial Engine Ang Liquid cooked.4U

i

omme.

Crankshaft iswhat turns reciprocating motion to circular.
Radial cremkshaft is something special. Later the French

moter.built
continued.rotary -went at with worldwar, radial

Longhy-Mankey failure, 1898, press ridicute, hed.
190s, Wright bros.
1900-14, all motors too heavy. World War retended

ariation 10-15 years
+

to 150,000

Learned about properties of "air foils ", ormingtops.
1906 - alloy, corression resisting steel discommed. Very high
rensile strength 250,000 16. indh, apposed to

Huminum come along & otheralloys - magresion.
figher compression ratios & lighter moters possible. Fuels,
bearings, valves, minute details perfected -increasing power

persg.
tin ecestirn.

by
50 %.

Exhaust turbine superchargers
altitude with them. I'n it are 3 temp.
normal, & sub-zer , along
necessarm for this.

ca

Dicsit. Originally built to burncoal dustDiesfil

Precess

get
zones -white hear

gru rod - good material
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How the gasoline engine works
Internal combustion engine.
Cylinder with piston, connected to crankshaft.

-Välue hers
gees into cylinder, electric spark ignites it, it

drives piston down, moving cremk. For
solid . 2ways1)2 spoke cyche battle blacke gass or liquid fel,not

alve

·+·

then to ahamber.uppur
crankcanil airtight, change from card to evemkcasy,

Never completely successful. upper chamber
perfectly exhausted. Much fuel itrexhausted.

Advantages - 1) Simplicity of design 2) We com operate Diesel on

it,using solid fuel."( "smallsize pourplants"use them onthem onlyvereday.

dir

no valves

purtameter

cremkcase

Quoboard motors, small generators, etc..use them.
2) 4 stroke cycle ,

D)is
ir O Ho -cycle

T
D) Ť

valves in holes, with rocker arms

4) Bisten left opens, allows Then pisten quesupsgers.
values clowed. Chorge is ignited when pistem at "t ? dread
center, Exhaust (right) value

·1. pushes out burnt gases. Only fires

when
opens,

up.

bujh

piston coes back up
other time pistar comesevery

Superior to 2 cycte. E.C.of fuel. Fullpower. I'n matripte

linder motor, they five alternately (whyademhshaft ?)
com't axhe be
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gets

++1

+
+

oct. no

+

+

1

ko

Li• 1

&
Cracked gasoline notundin airplomes. Low

super changers masks.it polymerize.

So extrae
bad....

cc if thiy18

Leary, fec. 3

cc..a
10

affer 1-2 om infecting &contusion

3

pressen 88.temp.
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Leany Dec. 3

impossible. Puntome to octam is gasoline, heavier stuffis
donot knen justwhat gasoline is . You
West coastails better gersoling.east lubricants,

other things. So you
getother series, no.

Jon.sc.summer, demandis for gesuline, in winter for
fuel. So crack molecules by high pressure &temp., togetmore
gasoline, double gersoline yield - slightlydifferentproperties- it
won't store, butwill sevent, gunning engine. Better inother
respects...

How do you specify rypesof gasoline? By briling pt.

+

+

100 is

1
How

H
350

temp 300
F. 250

200

20

2

Gas.b

Casolinea

30 40 50 60 70 80 90 100
ce distilled

lett
a is best for cold weather, Low andpoint, easy starter in cold.

a will give vaper
lock'6.". summer traffic. o

raperiers in intakepipe. So take high endpt.
Up high, volatile gas is een worse, rape lock comes due toup

Toner pressure.
vapu

High right and pt. is bad- fuel must be volatilived before

:going into Eylinders. If you have momifold Reading cylinders,= misture for each cylinder,+you may have tremble questing
not so much in radials but more if fuel

as liquid. goes intointo momifold



MAMAAAAN

Inocking. Octome no ! is measure of knocking, nothingScate 0-100lelse.
Compression ratics of 4-8 will handle 0-100.

Iso- octome ( 2-2-3) minthyl pertame) ( $1.00 purgal.)
Heptane - normal structure

Ifit takes 70% pure isu.oct. + 30-4⁰ pire hept. to get.
sam krock as any sample ofgas , sample is out no13. 70.

Today they 120.of oct. no.
100

ostane nor

oet, no
}}

|

gos
line off
incipientknock.

Compression nation

inler temp

Tak z

Get
app ectome no. by takingit off the scale.+

Notegood method.

with 730% oct. no.

Plaising pumpof momifold
knock more (bum too

gas

ges, b... maken.
gos.a

The more

So was with better oct. no. aut

300 °F. The coval test temp, Mighertha

test rump. might not be bestat working

gherthan walthoms usual working tump

Addition of tetra ethyl lead. This raises octare no.
Tends to comrade
offset corrosion, but at

ports; 12 cc. purgal unal amount, & advantages
more than 15, trouble,

Add tetra bramiche to

of conivstion, recently.becomes.

gans
soon mone).

tetra ethyl head, vaporizes depusio...
you add, hess effective it
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Dr.press.I

-Assignment Ch. 5 &12
t Pour distribution

Exboust valve opens when piston is atka ,ideally, but
acrally about 60° before bottom center. Takes time for
value.to

open, that's why, & back state mustnot be retenched.

L.L. 7

te+

Suction

topcenter ++

ito.

Leary, Dec. 3
themp& tough

To

pomur every

meams only every 120⁰
kun minne VMA TASKE

180 180

rid ofget

180

120

stoke

€
O

2

compression

DA

(36)1)
Cromia

MŲ
720

fall in

MAAR 4 cyl, eng.

180

poner lapses, go to 6 cylincher engine...
-1Pressme

Homorphic pressure

C 360
angre

120

4
1 = 1

pressure during suction stroko

so purín. 8.cylinders to

But opening

ÀN
120

fill

valve

a
wany

ofpover.
gaps,

1.

early

distribution



SoF forque or pressure variation is hessene , a smoother

-ingine. -& c., ad inf!

Value overlap. Idreal enogine has only !open at time. But
high speed engine knows internal of"value overtop"; time whes.2 oreat once. cause
epron

in

4. cele
atmosphine pressure

pushes itin, & itmust
have time.

ex

Interpressure must be

getexhaust will

similarly, ex. vake, at endofex.
stroke, sliwuld be a litthe longer than

andof stroke .
open

greater than exhaust por during overlap,else
back into Fresh.

Fuels
koupAvailable supplies will last 100 from, latest estimate theykeep

? viss,or going up. Hydrogenation of coal yield perton 5gals, gars. + coke.
world ? Then Shale. Coal good for sood 62 %0,prevar, U.S. ofyears.

world's oil, Pussia 24dro crude oil1. Gasoline not a single compound. All hychocombons & Methome - CHF;
C₂tts, ethane; C₂H8 - wake; C4H₁0(4110propome bytame

3 youpime; (5- H₁₂-Pentom

Co H₁y- hexome y C7 H₁ - heprome ; C8 H154 octame ; thelottin
parating series. - CnH₂n +2 ."Aromatic Series

¡monyisonurs.
Napthime series - CnH₂n...

Also, each compound hasCn.H₂n -6
Octane - Normal

sepornrated, 8 distingershed.263 ° F ; -129,

H-
C

1

-U

CC- H

H H H H H

But rearrange molecules, get different qualities of octare
Onu Normal octome knocks, iso-octome doesnot.

Boiling points are all different - this tels are

248-34.5, + 37.8, 95, 160, 210 for
ponorfin series. But not all beptome will boilothař 2101, purity
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SWEENEY

120,000

ore

120,000
550 x 10

Only

21.818 -HP.
+

In radial moter, master commeeting rad hous.
hotes, in which other commeeting rods come, withkuckte

-bearing fasterings. nickbed allayafavor

lbsof workin 10 seconds

one ohrow this necessary.

(
Or stagger the cylinches.

Then :2. wels to Amen.

P

In 2 piston (or 2 _zew, the "V " engine) just
have one master, & one kobling rudt.

·P
ear

a...

P

14

2

☺☺ U

O

1

1 1



2 notes from RD - silver & Mog.
i

Cremkcase Aluminum alloy!!" in 2ponts, or more in

high

strength

,

with

ribs &

radial..
Cylinchers anchored to

stop partof case.
Upper partof ease is.Tall, lower part only hole's oil&

Magnalium - non flammable, unlike
+protects toe's.

Bottleneck in crankcases today, due toJBosferm ismadeof

mg. shortage
Hoe vacuum developed , Magmalium, aircraft bosonedit..

Wheels, you,ofit. Some om ounce whinenon possible.
Don chemical & its goldmine patenis.13.

*

+

gessiss

-teh teh.- it, asit is
Her.



|·Sweeney, Dec, I
Piston, cylindur, valves all taken care of.

Cremkshaft,& mucharel of linking piston voel.
Some shafts whole, others, in radial engives, come:7! Threus"

+·Piston fastened to them by rod.
+ BeBearings. Those in middle are

from solid piece of nickel steel.
obsen.

-shell

_

manybe in

commen .non

shaft

·bolt

as
different

confermeight plotnes. The eccentricity is the
May be.

fistens.
-same or

obson.

aport.
as

journal bearings. Shaft farged
Counter weights to balomme

replaced.

Bronze lined with Babbitt between shell&shaft. Melts

whenhot, gives shaftplay. Babbitt is the bearing.
on the inds ofshatt, ball bearings instead. Rubbing

Babbit vs. steel genwates lilthe heat, make an anti- friction
compination, with lubrication, Babbitt nears

2away 1st

289⁰ eficiency of must gas moters...
Other method of reducing friction - reface surfaces in

contact with ball bearings.. Or. rother bearings- ball move

Shell has to be double because aitof

myhigh viscosity is ved,&

who bearing burns out, itcombe

In radial engine, the car is one piece.
apartat outside
2 are

Throw will come
winnen ones at outsiche is gourmed

Keyed together, aspline shaft.
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+
Radial

Preason for splines isso shafta
all pistons.

Pour = Workx time

shaff

+ H.P.= foot lbs

How determine hp of engine?...
If you push a wall, work =0, as distommeis 0.

Unit of work is the foot pound -moring
Poner = Work x time

Coime & BeteRetesays
Horseponun= 33,000 f . lbs per550

746

33000

shaft

master
conmeeting too

33000 x no.of min.

+
+shaft, 2 spring balomus

30

Pastened with melhopins.

aport to receive...

Work = force x distance

lb. 1ft.

.comom come

minute
fee.

watts of ebest. (per what ?)

Prony Brake -fevice to measure hip.
for Irevolution

circumference 3 ft.

Belt.around...

3020
10
X-3
-50 x 2000 PPM

60,000.


