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INSTRUCTIONS FOR OPERATION AND CARE 

alarmed if you find your radiator has "sprung" a leak. As soon as possible it . 
should be soldered, as a leaky radiator is not only a source of some annoyance 
by reason of frequent refilling, but a seam, once opened up, is likely to get. 
larger, resulting in sudden loss of water with disastrous results. . 

It is not a good plan to put coni meal, bran or other substances in a radiator 
to stop a leak. It clogs up the tubes, thereby decreasing the radiating efficiency. 
Make a permanent . repair at the first opportunity. 

FAN BELT 

The fan belt is a "V" shaped endless belt. With this type greater belt sur· 
face is gained, permitting it to run much looser than would be the case with a 
flat belt. This not only means that the belt will work better and give longer 
service, but relieves the fan bearings of considerable strain. - The purpose of a 
fan belt is to revolve the fan at engine speeds without undue slipping. There
fore, the belt should be just tight enough to do this. A tight belt soon stretches. 
damaging the fiber of the belt and necessitating early renewal. I 
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Fig. 7'-Fan Belt Adjullrtment. 

To tighten the fan belt, remove set 
screw A (Fig. 7) and turn the adjust
able flange (B) in the same direction 
as the hands of a clock, from right to 
left, thus bringing it nearer the station
ary flange (C) which will cause the belt 
to ride higher in the groove. Be sure 
to insert the set screw and lock it with 
the nut when it is in line with the 
groove in the stationary flange (C). 
There are two holes in this flange and 
the groove is directly in line with one 
of these holes and directly opposite 
the other one. This groove can be lo
cated when the lock screw is removed. 

USING THE TRACTOR IN 
FREEZING WEATHER 

In freezing weather the oil in. the 
oil basin will congeal, or become stiff, 
so that it will not flow properly to the 
bearings. As a precaution, if the 
tractor is not to be operated for some 
time, or over night, the oil shouJd be 
removed and kept in a warm place un
til the tractor is again to be used. 

As soon as the temperature begins to approach the freezing point, an anti
freezing solution should be placed in the radiator. Wood alcohol or denatured 
alcohol is best for that purpose. 

The following table may be used In estimating the quantity of alcohol re
quired for different temperatures: 

Wood Alcohol 
10 per cent. ....... 18 degr. F. Above 
20 percent. . . . . . .. 5 degr. F. Above 
30 per cent. . . .. . .. 9 degr. F. Below 
40 per cent. ....... 23 degr. F. Below 
50 per cent ........ 36 degr. F. Below 
Page Ten 

Dena.tured Alcohol 
10 per cent ........ 24 degr. F. Abov(' 
20 per cent. . . . . . .. 16 degr. F. Above 
30 per cent........ 7 degr. F. Above 
40 per cent. . . . . . .. 2 degr. F. Below 
50 per cent. .. .. ... S degr. F. Below 
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Since' alcohol evaporates more (Iuickly than the water, it is well when refilling 
the radiator to make up the loss by adding a solution of equal parts of alcohol 
and water. The capacity of the cooling system is 36 quarts. 

The use of powerful chemicals, while sometimes cheaper in first cost, is very 
likely to cause damage later, costing more in repair bills than the amount saved, 
as they attack the metal. 

To drain the :Model ")1" cooling system, take out the two drain plugs !n the 
bottom of the radiator and in addition remove the two plugs on the left sIde of 
the cylinder block at the bottom of the water jackets. 

Draining the radiator is not enough. 
Be sure to remove both plugs on the left side of the cylinder block, also, see 

that all the water runs out. Use a wire or stick to agitate the sediment or dirt 
and watch draining until all the water runs out. After draining, and after you 
have made sure that all water is out, start the motor and allow it to run for a 
minute or two. This heats the water passages und the water jackets will be 
absolutely dry. Do not run the motor long enough to overheat it. 

THE VALVES AND VALVE SETTING 

The valve mechanism used 011 the Model "M' ,. Tractor is recognized as the 
simplest type of engineering practice. It is absolutely free from adjustments and 
once the valve is properly fitted, no other attention is necessary except the grind
ing of the valves when this operation becomes necessary. 

To keep the valves in a state of continued efficiency, it is only necessary to 
give attention to a few simple rules. 

Keep all valve lifters clean and free from dirt. 
Remove all pits and carbon deposits from valve seats when loss of compres

sion or poor running indicates the necessity. 
After grinding an old valve or installing a new one the greatest care should ... 

be taken to see that there is sufficient clearance between the end of the valve 
stem and the valve lifter. This clearance cun be increased by grinding slightly 
the end of the valve stem. When the valve is seated tightly there should be a 
clearance between the valve stem and valve lifter of' approximately .008 of an 
inch which is about the thickness of two ordinary sheets of letter paper .. This 
clearance will be slightly less as the motor heats and the valve stems expand. 

Too much stress cannot be laid upon the necessity of keeping the motor clean. 
The dust which surrounds a tractor when working in the fields contains grit which, 
when wet with oil, forms a cutting compound that wears and scratches, leaving 
an irregular surface. This in time is sure to give trouble, so make it a rule to 
regularly clean all working parts. The slight inconvenience to yourself will be 
more than offset by the saving in repair bills later on. 

CARBONIZED VALVES 

As the motive power is obtained by burning or exploding a highly compressed 
gas mixture, it follows that a certain amount of carbon will be deposited on the 
valve seats, piston heads and combustion chamber. The amount of this deposit 
depends upon the severity of service and the quality and quantity of gasoline 
and lubricating oil used. . 

Small particles of burnt carbon will lodge under a valve, especially the ex
haust, holding it open. As this exposes the vulve seats to the heat generated by 
the explosion, small pits or burned spots ,,,ill in time cause the surface to be so 
roughened as to prevent the proper seating of the valves. This will cause n 
leakage of gases resulting' in loss of power and uneven running of the motor. 
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GRINDING VALVES 

When this occurs, grinding the valves is the only remedy. To determine which 
valves need attention, insert the starting crank and turn the motor over slowly, 
and note whether the same degree of resistance is met with in each cylinder. 
The ones offering the least resistance are those whose valves "leak. " (Note: 
Except piston rings leaking, see page 15.) , 

The grinding of a valve is not a difficult operation when undertaken with 
patience. First, it is necessary to remove the valve from its seat. 

I ,I 
I 

Valve Spring Compressor 

Fig. 8--Removlng Valve Spring and Valve. 

can be extracted. The valve can then be lifted _out. 

Remove the cylinder 
head as follows: Loosen 
gasoline tank straps and 
remove tank. Disconnect 
the upper radiator hose 
connection. Remove eacb 
of the nuts which hold 
the cylinder head to the 
cylinder casting and lift 
the head off. 

Remove the exhaust and 
intake manifolds together 
with carburetor and valve 
cover plate. 

To remove the valves a 
valve spring compressor, 
similar to the one shown 
in (Fig. 8), can be used 
as the valve spring must 
'be compressed in order 
that the valve lock key 

Remove each valve separately, using care not to mix them in any way, as they 
must go back into the same valve holes. 

Secure a light coil spring and 
place it around the valve stem 
before replacing it for grinding. 
TJ se a good grade of grinding 
material, the best being none too 
good if a satisfactory job is to 
he done. Smear the compound 
thinly on the beveled edge of 
the valve head and with a 
brace and a screw dri ver of 
good size, rotate the valve back 
and forth. (See Figure 9.) 

DO NOT TURN VALVE 
THROUGH A CO l\I P LET E 
CIRCLE, as this will cause the 
compound to cut ridges on the 
surfaces. After rotating the 
valve back and forth a few 
moments, release the pressure 
on the brace. This will cause 
the coil spring to act, lifting 
the valve off the scat. Turn 

l'(/r;c TICelt-e 

FI~. D-GrJndlnc Valve •• 
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the valve slightly before again reseating for fUl'ther grinding. Continue this 
method uBtil the entire contact surfaces on both valve and valve seat are polished 
~nd show no dark spots. 

After the surfaces have become apparently properly ground, test the seats for 
evenness as follows: With a pencil mark lines on the beveled edge of the valve 
head about % inch apart and res eat the valve. Give it one-half turn to the right 
and then to the left, using a little e:dra pressure on the brace. If the valve has 
been ground accurately, each one of· the pencil marks will be wiped away, but, 
on the other hand, if one line, or a part of one, remains untouched, there is an 
uneven spot and the valve must be reground until it seats accurately. 

The secret of good valve grinding comes only 
with experience; however, if care is taken to 
properly rotate the valve back and forth with a 
reciprocating motion and at the same time turn
ing the valve so that at the end of several such 
movements the valve has been turned through a 
complete circle, a good job will result. 

After having secured a good finish and accurate 
seat, remove with clean cotton waste every atom 
of grinding compound from the valve head, valve 
seat and combustion chamber. Wash with gaso
line or kerosene and then flush the valve guides. 
BE SURE ABOUT THIS, as it requires only a 
small particle of abrasive to cause trouble. 

While you have the valve out, examine the 
stem, removing every particle of carbon and grit. Fig. lo-PolI.hlD.g yalYe .tem •. 
Do not use a file for this purpose; but a fine 
grade of emery cloth. A good way to do this without the liability of getting the 
valve stem out of round is to clamp the valve head between wooden blocks or 
copper jaws (See Figure 10), then with a strip of emery cloth about % inch wide 
wrap it around the stem (me and one-half turns. Grasp the free ends of the 
cloth and pull back and forth at the same time causing it to slide up and down 
the stem. 

REMOVING CARBON DEPOSITS 

Before finally replacing the valves, it is a good plan to scrape off all carbon 
deposit from the combustion chamber; however~ care must be exercised not to 
scratch the surfaces of the valve seats. Do not leave any projection of carbon, 
as they heat quickly and cause preignition. 

At the same time remove the carbon deposits from each piston head. Scrape 
clean, but use care not to scratch the surfaces, as this will provide a "pocket" 
to catch carbon more easily. Brush out all the particles of carbon, and finally 
wash with clean kero.sene. 

Before replacing the cylinder head examine carefully the copper asbestos 
gasket. If any weak spots appear, it is better to replace the gasket than to try 
to use the old one, as much depends upon a good fitting gasket. In replacing the 
cylinder head nuts, run each one down until the head just touches the boss on 
the cylinder head, then-and be sure about this-TIGHTE~ EACH OXE 
EVENLY A LITTLE AT A TIME UNTIL FIXALLY ALL ARE TIGHT. Xo 
one nut should be drawn down tight until all lire ~('t snug. 

VALVE TIMING 

The retiming of the motor valves is an operation requiring experienre and 
should be entrusted to a person thoroughly competent to do such work. 

PI/!Ir: '/'II ;I'tl( n 
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