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Tractor Maintenance 

1 

An understanding of how the parts of an engine react to 
heat, carbon, lubrication, etc. gives mechanic more 

confidence in diagnosing trouble and making repairs 

1 
purpose of helping the course mechanic 
or serviceman to make any diagnosis with 
confidence and then proceed to handle I 
the necessary adjustments or overhaul. It , 
also emphasizes that if proper adjustments 
are made periodically, the tractor always J 
will be available for eight hours of work, ' 
and the life of the machine will be pro^ 
longed. 

The first part of this series covers trac- > 
tor engines. The second part, which will ' 

(First of two articles) 
In its manual, "Tractor Maintenance 

and Tune Up", International Harvester 
Co. observes that it takes only a fairly 
competent mechanic to make repairs or 
adjustments on almost any piece of ma-
chinery when the need or the trouble spot 
is pointed out to him. But a man who 
can detect what and where the trouble-
is, and then correct it, is doubly valuable. 
The manual has been prepared with the 



appear in October Golfdom, will cover 
the hydraulic system. Editor. 

A s a matter of general information, it 
should be kept in mind that when an 

engine is started, especially in cold weath-
er, some fuel enters the combustion cham-
ber in liquid form. During the first few 
minutes of operation, the liquid fuel 
mixes with the oil on the cylinder walls 
and is forced past the piston rings into 
the crankcase, thus diluting the crank-
case oil. 

Combustion is liable to be erratic dur-
ing this initial period. Cold cylinder walls 
condense some of the fuel out of the fuel-
air mixture, thus adding more liquid fuel 
to the crankcase. 

For every gallon of fuel burned in an 
engine, about one gallon of water is pro-
duced. Contamination from water and 
other combustion products is exaggerated 
during low temperature operations be-
cause of the cold cylinder walls and in-
complete combustion. These contaminat-
ing products remain in the crankcase un-
til the oil temperature becomes high 
enough to evaporate them. (Oil temper-
ature must reach approximately 140 deg. 
F. to keep water vapor from condensing.) 

Can Block Screen, Passages 
Sludge formed by the mixture of wa-

ter, oil and contaminants tends to settle 
to the bottom of the oil pan and if it col-

lects in sufficient quantity, it can block 
the oil pump screen or plug the oil pas-
sages. Crankcase and valve compartments 
are ventilated to aid in removing the wa-
ter vapor. The crankcase breather must 
be clean to allow the vapor and other 
blowby products to escape and to reduce 
the sludge accumulation. 

Engine Corrosion — The rusting of 
metal parts may result from the presence 
of water in the crankcase. Water alone 
causes rusting and in combination with 
blowby products may form acids which 
attack other metals such as copper or 
cadmium alloy. Water forms as the re-
sult of condensation of water vapor in 
the blowby products and in the air en-
tering the crankcase, from low crankcase 
temperatures caused by worn-out ther-
mostats, and from long periods of engine 
idling. 

Engine Varnish — Unburned fuel that 
enters the crankcase in blowby gases con-
tributes to the formation of varnish on 
engine parts. Deposits may then form 
on pistons and cause rings to stick. Simi-
lar deposits on valve stems result in slug-
gish valve action and "sticking" valves. 

High speeds and temperatures and in-
creased compression ratios with more pow-
er put new demands on engine valves. Im-

(Continued on page 62) 
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N E W M O D E L S . . . 

LO-BLO 
the A IR-BROOM® 

save time, 
labor, money 
muscle ! 

New 4, 6, 8 and 
10 HP Models 

SEND FOR N E W ILLUSTRATED 
FOLDER A N D PRICE LIST. 

N E W S E L F P R O P E L L E D M O D E L - 10 HP Kohler K-241 Engine, Rope 
Star t . F o r w a r d a n d Reverse—var iab le speed f rom 0 to 3V i mph a t constant 
eng ine speed . D u a l Fans—Magnes ium heat t r e a t e d . 8 curved blades 13V i " O . D . 
Tires: Rear 1 4 " O . D . x 4 . 4 0 w i d e — p n e u m a t i c . Front 6 " x 2 " zero pressure. 
W i n d V e l o c i t y — 1 5 0 m p h — 4 0 0 0 cu. f t . V o l u m e . Stel l i te Exhause V a l v e . W e i g h t 
2 1 5 lbs. 

Have us arrange a demonstration: ATWATER " STRONG CO. A T W A T E R , O H I O 
( A . C . 2 1 6 ) 7 - 2 3 4 4 

Tractor Maintenance 
(Continued from page 36 ) 

proved design has raised the engine's 
power output without increasing the en-
gine's weight and bulk. A few years ago, 
the average tractor engine compression 
ratio was 4 to 1; now it often exceeds 
7.7 to 1. Diesel tractors go as high as 23 
to 1. 

A complete cycle — intake, compression, 
firing and exhaust — takes place in less 
than 1 / 5 second at only moderate engine 
speed. A few thousandths variation from 
the specified "valve lash" can change valve 
timing, result in valve failure and loss of 
power. 

High Combustion Heat 
Exhaust valves and seats are exposed to 

combustion temperatures of as high as 
4 ,000 degs. F and normally operate at 
Cherry Red heat. The exhaust valve tem-
perature at high engine load ranges from 
1,200 to 1,400 degs. F. A valve weighs 
about 5 ounces and must keep its true 
form in order to make a complete seal. 

Considering the magnitude of these 

temperatures and the fact that exhaust 
gases are highly corrosive, it is apparent 
that the exhaust valve operates under ex-
tremely severe conditions. 

Intake valve operation is similar to that 
of the exhaust valve. But because of the 
low temperature of the incoming charge, . 
the intake v«lve temperature is much low-
er than that of the exhaust valve. It fol-
lows that the cooling system plays an im-
portant part in valve life. It should be 
kept in mind that "shutting off" a tractor 
without a short idling period can lead 
to short valve life. 

Failure by burning nearly always is the 
result of incomplete valve sealing. This 
permits high temperature gas leakage be-
tween the valve and seat, and both face 
and seat are subjected to extreme tem-
perature in the area surrounding the leak. 
Improper valve lash frequently is the 
cause of valves burning. 

Carbon Causes Trouble 
Carbon prevents heat dissipation. Clean 

metal is a good heat conductor but carbon 
insulates and retains heat, increasing com-
bustion chamber temperatures and causing 



Convert to RAIN BIRD'S completely automatic sprinkling system. 

MAKE T H E FINAL MOVE THAT MAKES T H E DIFFERENCE ! 
Here's why more and more clubs 
are making the big change to 
Rain Bird's completely automatic 
system: 

DIRECT CONTROL —Rain Bird Rain-
Clox does the sprinkling where, when 
and how you want it. Has the most 
flexible of all 14-day cycles . . . 
sprinkle as briefly as a minute, as 
long as an hour. Set the cycle that's 
best for each area . . . then forget it. 
All settings are easily made with de-
pendable switches and dials. No loose 
pins or pegs to get lost or broken. 
PROPER SPRINKLING — Rain Bird 
sprinklers are scientifically engi-
neered to provide the precise amount 
of sprinkling needed. No "missed" 
spo ts . . . no run-off. And no trouble! 

(Above) Completely automatic Rain Bird system at new Belvedere Country Club, 
Hot Springs, Arkansas. 
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THE WORLD'S MOST C O M P L E T E 
L I N E OF T I M E - P R O V E N 

T U R F SPRINKLING E Q U I P M E N T . 
fiafjv&Bfm 
SUREST AID TO IRRIGATION 

Rain Bird Rain-Clox 
r e m o t e s p r i n k l i n g 
contro l ler . C o m p l e t e -
ly a u t o m a t i c . J u s t 
set i t and f o r g e t i t . 

Rotor Pop-up in open 
posi t ion. Green v inyl w 
covered top . N u m e r - w 
ous models . 1 

For comple te e n g i n e e r i n g informa-
t i o n , con tac t your local Rain Bird 
dealer or w r i t e d i r e c t ( in the East 
and M i d w e s t ) Rainy S p r i n k l e r Sales, 
Division L. R. Ne lson M f g . Co., Inc. , 
6 0 9 West Lake S t . , P e o r i a 5, I l l inois; 
( in the West ) Rain Bi rd Spr inkler 
M f g . Corp. , P.O. Box 3 7 , Glendora, 
Cal i forn ia . 

valve warping and burning. Unburned 
carbon residue forms a gum on the valve 
stems and causes them to stick in their 
guides. Hard carbon deposits can become 
white hot and cause pre-ignition and det-
onation. Carbon formation can be mini-
mized by proper fuel, correct mixture, 
proper engine temperatures and periodic 
valve adjustment. Additives in lubricating 
oils help keep carbon soft and harmless. 

Correct tappet clearance gives quiet en-
gine operation and long valve life. Insuffi-
cient clearance causes the valve to stay 
open too long, resulting in lost power and 
valve failure. Too much clearance upsets 
timing and reduces valve lift, preventing 
maximum intake and exhaust. 

Test for Valve or Ring Trouble 
Low compression readings, of course, 

indicate valve or ring trouble. There's an 
easy way to determine whether the read-
ing stems from valves or rings. If the 
compression tester shows a low reading, 
squirt a teaspoonful of heavy oil (SAE-
40 to SAE-50) into the combustion 
chambers of the affected cylinders. Crank 
the engine several times to distribute the 
oil and repeat the compression test. 

If the trouble is in the rings, there will 
be a definite increase in compression. The 
oil temporarily seals any leakage past the 
rings. If about the same readings are ob-
tained, the rings are sealing and the 
valves are leaking. 

Before testing compression, the engine 
should be brought to normal operating 
temperature. During the check, both 
throttle plate and choke valve must be 
wide open and all spark plugs should be 
removed. If, during the test, pressure re-
mains the same for several strokes and 
then increases on succeeding strokes, a 
sticking valve may be the culprit. 

The practice of checking an engine using 
air pressure is not recommended since it 
can be misleading and even dangerous. 
Stick to the compression tester and you 
won't get in trouble. 

Like A Lawn Sprinkler 
The engine's lubrication system is sim-

ilar to that of a lawn sprinkling system. 
Oil is pumped through oil passages to the 
various points such as crankshaft, cam-
shaft, main and connecting rod bearings, 
where it escapes to be sprayed around in 
the engine to cool and lubricate. About 



% u f c o 
Complete turf irrigation supplies 
and service under one local roof! 

PLASTIC Sprinkler 
P I P E * ^ ^ ' HEADS 
M a d e e x p r e s s l y f o r 
heavy-duty requirements 
of turf irrigation; rust-
proof , cor ros ion- res is t -
ant. 

Rugged and e f f i c i e n t . . . 
providing years of eco-
nomical and trouble-free 
operation. 
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Automatic 
CONTROLLER 
Simple to operate, com-
p a c t , c o m p l e t e t i m i n g 
f lex ib i l i ty . Designed to 
meet any r e q u i r e m e n t . . . 
any budget. 

COMPLETE ACCESSORIES 
AND PARTS 

Design and Installation Service 
Fully Guaranteed LOCALLY 

T i l i c o See yourTur fco Distributor listed in the Yellow Pages, 
or write to Turfco Industries, 1340 N. Northlake Way, 
Seatt le, Washington. 
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G o o d g r o s s m e a n s g o o d g o l f • L o c k e - O e v e r e 
M o w e r s a n d T r a c t o r s i n s u r e w e l l - k e p t f a i r w a y s , 
a p p r o a c h e s , g r e e n s • Q u a l i f i e d d e a l e r s 
insure s e r v i c e 

REEL 
P r e s t i g e L o c k e R E E L 
t r i m s a s i t m o w s • 
P e r f e c t " o n c e - o v e r " 
c u t t i n g • L o w e s t 
m a i n t e n a n c e • H i g h -
est t r a d e - i n 

ROTARY 
R u g g e d m o d e l s ¡ n 
e n g i n e e r e d s i z e s u p 
t o 6 0 " • H i l l - h u g -
g i n g , c l e a n - c u t t i n g 
units r u n b y t h e h o u r 

TRACTORS and Attachments 
L o n g e r w h e e l - b a s e T R A C T O R • 1 0 h p • 
F r o m I t o 1 0 m p h • I n s t a n t r e v e r s e • 
H u n d r e d s o f uses o n G o l f C o u r s e 

FREE BOOKLET! WRITE N O W TO: 
c g ^ P O W E R M O W E R S 

- D E v i R i - J Locke Manufacturing Companies, Inc. 
1 2 0 2 1?th Street— Racine, Wisconsin 

the same thing happens in a lawn sprin-
kling system. If no leaks develop, every-
thing works satisfactorily in both systems. 

The flow of oil through the main, con-
necting rod and camshaft journals is res-
tricted by the running clearance between 
bearings and their respective journals. The 
smaller the clearance the smaller the k 

volume of oil pumped through the bear-
ing. The oil that escapes through the 
clearance sprays the inside of the crank-
case and lubricates other moving parts 
such as camshaft lobes, cam followers 
and cylinder walls. The oil then returns 
by gravity to the crankcase where it is 
re-circnlated. 

Normal wear can knock the lubrication 
system out of adjustment. When this oc-
curs, some parts of the engine may be 
overlubricated, causing increased oil con-
sumption, or in case of lack of lubrication, 
excessive wear. Excessive running clear-
ance of connecting rod bearings can cause 
too much oil to be thrown into the cylinder 
and the oil control ring is flooded and 
can't control the oil. Thus, too much oil 
is consumed, plugs are fouled, valves 



all your TURF PROBLEMS! 

—with products of proven effectiveness 
in modern turf management. 

W E SHIP DIRECT 

a specialized line of 

• L I Q U I D F E R T I L I Z E R S • F U N G I C I D E S 

• H E R B I C I D E S • I N S E C T I C I D E S 

• W E T T I N G A G E N T S 

PROVEN SATISFACTION since 1939 

write for FREE 1964 catalogue! 

Amer ican Liquid Fertilizer Co., Inc., a n d Rokeby Chemical Co. 
M a r i e t t a , Ohio • P. O . Box 2 6 7 • Phone: FR 3 - 1 3 9 4 

stick and perhaps power is lost. 
The oil filter should be changed regu-

larly. The screen and oil pump should be 
checked for plugging and cleaned at the 
first indication of low oil pressure. 

Operation Has Influence 
Engine operation has an influence on 

the scuffing and scoring of pistons, rings 
and cylinders. "Lugging" an engine for 
sustained periods reduces its life and ag-
gravates the scuffing problem. (Lugging 
is operating with wide-open throttle at 
low rpm). Lugging results in: 

1. The drawing of a maximum fuel 
charge into each cylinder, resulting 
in more heat being generated in the 
combustion chamber; 

2. The flow of coolant through the 
engine is at a minimum because the 
water pump is operating at reduced 
speeds; 

3. The flow of air through the radiator 
is at a minimum for the amount on 
horsepower developed by the en-
gine. The speed of the engine is 
low and the fan is not turning at 
sufficient speed to pull enough air 

ONLY STOLONS PROVIDE UNIFORM — 
True Putting Greens! 

(10-20-30 Even 40 years later) 

• Washington (C-50) • Cohansey (C-7) 
• Congressional (C-19) 

• Arlington (C-l) • Toronto (C-15) 
W E S H I P A N Y W H E R E I N THE U N I T E D STATES 

( 2 4 h o u r A i r F r e i g h t Is A v a i l a b l e ) 
Phone: Area Code 313 531-0361 
HIRAM F. GODWIN & SON 

2 2 3 6 6 G r a n d R i v e r A v e . , D e t r o i t 1 9 , M i c h . 
A R e l i a b l e S o u r c e o f S u p p l y Since 1 9 2 0 
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With Lighter . . . Brighter 
Carefree (Tir , 
Colors By GWU 

DiFini 's fairway f inery enl ivens 
Autumn days w i th outdoor knits, 
clever fabrics, happy designs . . . 
in the widest selection ever. . . 

Shirts, Sweaters 
and Knits by 

DIFINI KNITWEAR, LTD. 

For her, spanking-new stretch slacks, 
knit slacks, knit shorts, sweaters -
just right for green and clubhouse.. . 
For him, action-cut sweaters, golfer 
slacks, knit shirts, for perfect form 
and perfect fun. 

The Choice Of Professionals 
Available At Better Professional Shops 

Everywhere 

Dr. Jan Steele-Perkins (I) accepts t rophy from 
Frank Strafaci , fol lowing Bahamas' 13 to 11 vic-
tory over a Flor ida Metropol i tan Amateur G A team 
in recent matches p layed in Nassau. This is the 

first t ime the competition was held. 

through the radiator; 
4. Due to the above condition there is 

a great tendency for detonation to 
occur. Detonation results in an add-
ed increase in temperature and pres-
sure of combustion chamber gases, 
causing much higher piston, ring 
and cylinder wall temperatures; 

5. The oil throw-off from connecting 
rod bearings and the flow of oil 
through the engine are reduced to 
a slower rpm. Since oil acts as a 
coolant as well as a lubricant, its 
reduction cuts down on the protec-
tion of these parts. 

Kerosene is not detrimental to the lub-
ricating quality of an engine oil. What 
is more, it is a big help in getting an en-
gine started when the thermometer drops. 

Illinois Short Course 
A short course in turf management will 

be offered for the first time by the Uni-
versity of Illinois, Urbana, this winter. It 
will run from Feb. 1 through Mar. 12, 
1965. The student will have the choice 
of ten subjects and certificates will be 
awarded to those who complete the 
course. The estimated cost of the six 
weeks is from $215 to $270, including 
tuition, fees, housing and meals. Inquiries 
should be sent to Short Course Supervisor, 
104 Mumford Hall ,College of Agricul-
ture, U. of Illinois, Urbana. 




