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Avoid Accidents 

Most accidents, whether they occur in indus

try, on the farm, at home, or on the highway, are 

caused by the failure of some individual to follow 

simple and fundamental safety rules or precautions. 

For this reason most accidents ca~ be prevented 

by recognizing the real cause and doing something 

about it before the accident occurs. 

Regardless of the care used in the design and 

construction of any · type of equipment , there are 

many conditions that cannot be completely safe

guarded against 'without interfering with reason

able accessibility and efficient operation. 

A careful operator is the best insurance against 

an accident. The complete observance of one 

simple rule would prevent many thousand serious 

injuries each year: 

Never attempt to clean, oil, or adjust 

a machine while it is in motion! 

-National Safety Council 
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MOWING machines can be repaired or reconditioned readily be
cause parts are easy to obtain and most parts are easily replaced. 

Probably no other machine will yield as large a return for proper 
operation, adjustment, and repair as the mower. Machines kept in 
good repair and adjustment will do much better work with less draft 
and less danger of field breakdowns and costly delays , 

Mowers can generally be completely reconditioned with tools 
available on the farm. 

Common Mower Troubles and Their Causes 

The following chart lists the ·common mower troubles, their 
cause, and remedy. The most common troubles are excessive draft , 
side draft, broken knife, broken knifehead or pitman, lost motion, 
uneven cutting, grass choking on the cutter bar, arid heating of the 
pitman and crankshaft boxes. 

Excessive Draft 

Cause 
Cutter bar not in alignment. 

Dull , broken , nicked, or loose 
sections and guard plates. 

Knife or sickle bent. 

Remedy 

The outer end of the cutter bar 
should lead the inner end. If 
brace or drag bars are bent, · 
straighten. · See pages 8 to 11. 

Replace nicked or broken sections 
arid guard plates-sharpen dull 
sickle · with correct bevel on 
sections. Check for kinks in 
knife bar before replacing and 
straighten. 
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Excessive Draft-Continued 

Cause · 
Knife out of register or does 

not center in the gu~rd at 
end of each stroke. 

Knife clips not properly ad
justed. 

Guard lips bent down. , 

Guard or ledger plates worn . 

Knife head and guides worn . 

Cutter bar tilted down. 

Not enough tension on lifting 
spring. 

Mower tongue carried too low. 

Lack of lubrication. 
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Remedy 
May be caused by the following ; 

Cutter bar out of alignment; in
correct length of pitman; drag 
bar bent; brace bar bent; · drag 
bar or brace bar too short or too 
long; too , much looseness in pit
man connections. :Remove cause. 

Knife clips or holders must hold 
knife down to prod uce a shear 
cut but must not bind. Badly 
worn wearing plates permit front 
end of section to rise. 

Guard lips have same adjustment as 
any new guard. 

Replace 
plates. 

. placed 
anvil. 

worn guard or ledger 
Guard plates may be re

m the field with a repair 

Knife head should be replaced. 
Knife head guide should be re
placed, or on some mowers front 
guide may be reversed. 

Cutter bar should run level if pos
sible. Tilting bar places strain 
on pitman connections as well as 
wear on cutting parts . Soles 
should be adju sted to keep guards 
from operating too dose to 
ground. 

Increase tension on spring. Inner 
shoe must float but follow ground. 

Front end of pole or horse drawn 
mower should be about 32 inches 
from ground , measuring from 
und ernea th. 

Lubricate. 



Side Draft 

Cause Remedy 
Cutter bar not in alignment. See Excessive Draft. 

Knives dull or improperly Sharpen knives with correct bevel. 
sharpened . 

Knife off register. See Excessive Draft .. 

Knife . clips not properly ad- See Excessive Draft. 
justed. -

Guard or ledger plates worn. See Ex ·cessive Draft. 

Wearing plates worn. See Excessive Draft. 

Lifting spring or cutter bar not See Excessive Draft. 
properly adjusted. 

Drive wheel ratchets, dogs or Replace broken or worn parts. 
pawls badly worn, out of 
place, or springs broken or 
drive pin sheared. 

Knife, Knife Head, or Pitman Breakage 

Cause . Remedy 
Worn knife head, guides and 

knife head wearing plates. 
See that knife head and guides fit 

Wrong style of knife or knife 
head. 

Knife off register. 

Knife clips not properly ad
justed. 

Sections loose on knife bar. 

Cutter bar not in alignment. 

' Guards loose or out of line. 

Guard plates loose. 

Sections dull, broken or loose. 

Pitman bearings loose. 

Warped or twisted pitman . 

tight, but do not bind . 

Replace with correct knife head. 

See Excessive Draft. 

See Excessive Draft . 

Tighten sections. 

See Excessive Draft. 

Tighten and lineup guards . 

Tighten guard plates. 

Sharpen and tighten sections. -

E liminate looseness. 

Replace wood pitman. Recheck 
register when replaced. 
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Uneven Cutting 

Cause Remedy 
Knife off · register . See Excessive Draft. 

Knives dull, improperly sharp- See Excessive Draft. 
ened, nicked or broken. 

Wrong kind of knife section . 

Guard or ledger plates worn. 

Wearing plates badly worn. 

Clips not properly adjusted. 

Guards out of alignment . 

Outer ·and inner shoe not evenly 
adjusted. 

Lost motion. 

Lifting mechanism not prop
erly adjusted. _ 

Use corr ect'kind. See page 20. 

See Excessive Draft. 

See Excessive Draft. 

See Excess ive Draft. 

Line up by bending to bring m 
alignment. 

Ad ju st to equal height. 

Check causes under Lost Motion. 

Check lifting mechanism so that 
both inner and outer shoes touch , 
the ground. 

Choking of the Cutter Bar 

Cause Remedy 
Lagging of cutter bar. See Excessive Draft. 

Knife off register. See Excess ive Draft. 

Knife clips not properly ad- See Excessive Draft. 
justed. 

Knife . guides or knife head See Excessive Draft . 
badly worn. 

Wearing plates badly worn. See Excessive Draft. 

Wearing plates not properly Adj ust. 
adjusted. 

Guard plates worn. , See Excess ive Draft. 

Guards out of · alignment or Align or tigliten. 
loose . 

Cutter bar tilted too much. Tilt less. 

Guard lips bent down. See Excessive Draft. 
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Lost Motion 

Cause Remedy 
Drive wheel ratchets, dogs or Replace worn parts. · 

pawls badly worn . 

Clutch worn or not in adjust- Replace or adjust clutch. 
ment. 

Gears or gear bearings worn . Replace worn parts. 

Bushings worn. Replace. 

Heating of Pitman and Crankshaft Boxes 

Cause Remedy 
Wrist pin crooked in . flywheel . 

Wrist pin worn out of round. 

Poor lubrication. 

Replace with new pin . 

Replace with new pin . 

Lubricate. 

Replace wooden pitinan. Pitman warped or crooked. 

Pitman-box bolt too ·tight . 
• 

Bolts should be tight enough so 
there is no lost motion , but not 
tight enough to bind. 

Cutter bar in need of repair or 
adjustment. 

Crankshaft sprung. 

Repair and adj ust. 

Remove and straighten or replace. 

Excessive Neckweight 

Cause Remedy 
Mower carried too low. Front end of pole on horse-drawn 

mower should be about 32 inches 
from ground measuring from un
derneath. 

Seat spring improperly set. · Some mowers provide adjustment 
on the seat to place weight of 
operator farther back. 

Improper lifting spring adjust- Screw bolts into ends of spring to 
ment. increase tension - inner shoe must 

float but follow ground . 
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Rapid wear of slip clutch caused 
by one of the following: 

Tension on slip clutch too Tighten tension on slip clutch. 
loose. 

Careless operation. Throw out clutch quickly when an 
obstructiop is hit. 
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The Cutter Bar Assembly 
To check the cutter bar for alignment take the following steps : 

1. Place the mower on a level floor or on level ground. 

2. Raise tongue to proper working height-if horse drawn, 
30-32 inches, or attach tractor mower to tractor for check
ing. 

3. Block wheels to prevent movement. 

4. Set bar level with tilting lever . 

5. Drop cutter bar and pull the outer shoe backward to re
move lost motion play at hinge pins. 

6. Tie a cord or piece of string about ' 10 feet long to pitman 
oil cap, or pitman box or bearing . Se.e Figure 1, A, B , C. 

7. Pull the cord along the top of cutter bar so it lines up 
with the pitman or over the middle of the knife head. Cord 
may pass over or under the yoke depending on make of 
mower . It may be necessary to hold cord slack so that it 
will not touch any part of mower between the end of the 
cutter bar an~ pitman box. A light weight on the center of 
the cord will prevent a breeze from blowing the cord out 
of alignment ~hen held loose. 

8. Be sure outer end of cutter bar is as far back as it will go. 

9. Compare the direction of the cord with that of the line of 
rivets or the back of the knife bar. (Do not compare with 
back of cutter bar; it is tapered .) If the cord and the line 
of rivets are parallel, the cutter bar has no lead or lag. 
The outer end of the bar should lead the inner end slightly. 
A lead of ¼ inch for each foot of length is satisfactory in 
most makes of machines, and is the proper alignment to 
secure. 



0 

0 

0 

Figure 1. Method of checking the alignment of the cutter bar. Note 
the position of the outer end of the cutter bar in relation to the 
cord running parallel to the pitman rod. A shows lag of cutter 
bar; B shows lead of the cutter bar when in correct alignment; 
C shows neither lag or lead. Avoid A and C. The essential fac
tors of cutter bar alignment are cutter bar lead, the register of 
the knives, and the angle of the pitman. 
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Co rrecting Knife Bar Lead · 

The cause of incorrect lead should be-de_termined before making 
an attempt to correct the knife bar lead. 

Move the end of the cutter bar forward and backward, noting 
where the play occurs. The play may occur at the hinge pins or the 
shoe bolts. If there is little or no play and there is insufficient lead, 
then it is evident that the lead adjustment is wrong or some parts are 
sprung. The parts commonly found sprung are the brace, push or 
drag bars. They can be straightened by heating. 

The cutter bar that has worked loose from the inner shoe can 
best be remedied by brazing the two together. If the mower has 
operated with the bar loose or if it is impossib le to keep the bolts 
tight, then the best solution is brazing or new parts. The bar may 
also be heated and expanded to fit tight in the shoe groove. New 
bolts will not hold because the edges of the channel in the inner shoe 
that carries the cutter bar load have been worn by the loose operation. 

Fi gu r e 2. Several ma k es o f mow er s ha ve an ec cen t ric bu sh ing wh ich 
prov ides adj ustment for r estor ing the lead. 



Some mowers provide adjustments for correcting lead caused 
by worn hinge pins and yoke pin shoes. An eccentric bushing on 
some mowers is placed between the yoke of the mower and the rear . 
hinge pin. By rotating this bushing the outer end of the cutter bar 
is pushed forward to increase the lead . 

Worn hinge pins in mowers that do not provide for an adjust
ment may be reamed out and larger pins inserted. 

Sprung push bar and drag bars are caused by running against 
some obstruction. · 

To adjust, the sprung parts must be straightened and brought 
back to their original position. 

The amount of lead or lag is determined according to the pre
vious suggestions. The amount · of correction can be easily deter
mined : For example , if the bar has a lag of one inch and it should 
lead 1 ½ inches, then the outer end of the bar should be moved for
ward 2½ inches. 

Remove the bar from the mower and lay it on a smooth floor. 
The bar should be carefully outlined with a pencil or chalk. Extend 
a line from the yoke end the length of the cutter bar face ( see Figure 
3) . Then measure ahead from the end of the line the amount the 
cutter bar should be moved forward to restore the correct lead. 
From this point draw a line to the bend .of the yoke. This will give 
a pattern for obtaining the correct bend of the brace or push bar . 

The push bar should be heated to a cherry red and straightened 
until the bend fits the pattern marked on the floor . The bar should 
be allowed to cool slowly. 

The mower should be reassembled and rechecked for lead. The 
correct angle of the pitman and register of the knife should be 
checked. 

The · same method may be used on tractor mowers where the 
large bar carr.ying the load of the cutter bar is sometimes called the 
drag bar. 

t-- -- ----, Length of cutter bar ~-- - - ~ 

Amount to correct leori 

Figure 3. Using this plan for a pattern, sprung push, brace, or drag 
bars may be returned to their original shape. The solid line 
shows the amount of correction required. 
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Don'ts for Cutter Bar Alignment 
Do not try to correct cutter bar alignment by changing the length 

of . the drag bar and brace bar. Changing these lengths will set the 
outer end of the cutter bar ahead but it will not change the relation
ship between the pitman and cut.ter bar. It will throw the ang le of 
pitman and knife register out of adjustme nt . 

Do not try to measure the lead of the cutter bar by measuring 
from the tongue or from the wheels of the mower. Neither method 
provides useful measurements for correcting the angle o"f pitman 
or straight line operation. 

The Angle of Pitman 
The pitman should operate at right ang les to the crank pin and 

parallel to the face of the flywheel. Stra in on the cutter bar when 
mowing causes the yoke to spring backward. This is the reason 
for giving the cutter bar a lead. The lead also must be taken into 
account when checking the angle of pitman. The ang le of the pitman 
when the cutt er bar has the necessary lead should be slightly more 
than a right ang le or slightly ahead of its workin g position. 

Figure 4. The angle of pitman is 
checked by placing a straight • 
edge along the face of the pit
man wheel and comparing it to 
the pitman. The cutter bar end 
of the pitman should be slightly 
ahead of the wheel end. 

Checking the Angle of Pitman 
To check the angle of pitman, pull back on the outer end of the 

cutter bar to remove all play. The tong ue should be rai sed to a height 
of 30 to 32 inches for a hor se drawn mower, and on a tractor mower 
to the working height when attached to the tractor. The crankwheel 
is then turned to the outer end of the stroke and a straight edge placed 
against the face of the crankwheel. A straight edge the length of the 
pitman is preferred. The face of the crankwheel should .be free 
from any dirt when making this check. The knife-head end of the 
pitman should have a lead of from ½ to ¼ inch. 
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Register or Centering of Knife 

An important adjustment of the knife is known as register. 
When each section of .the knife at the end of its in-and-out strokes 
does not center on its corresponding guard, the knife does not regis
ter properly. The result is a poor job of cutting and frequent clog
ging of the knife. 

RIG HT WRONG 

Figure 5. The knife sections at the left center on their respective 
guards while those on the right do not. Always check register 
when replacing a new pitman. 

Causes of failure to register:' 

► Wear at the hinge pins, causing misalignment. 

► Wear at the pitman crank-pin bushing; this may be in . the 
bushing, or pin, or both. 

► Loose pitman strap or connections. 

► Changes in the length of pitman. 

► Bent drag and push bars. 

Correcting register : 

1. Make sure that the pitman is the correct length designed 
• for your mower. 

2. Replace worn parts. 

3. Be sure to check new pitmans for correct length. 

Most mowers have some means of adj ustmen t that will move 
the cutter bar assembly either by short ening or lengthening · the drag 
or push bar. This may be accomplished by changing washers on the 
push bar, or by a screw thread adjustment. When no provision is 
made for changing the length of the bars, the pitman should be 
shortened or lengthened as needed . 
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Figure 6. To adjust register, the cutter bar should be moved straight 
out or in by shifting the washers at B and then making a compen
sating adjustment at A · which is usually a screw adjustment. 

Wearing Plates 
The wearing plates are placed along the cutter bar under the 

knife clips to take the knife thrust and keep the knife sections lying 
flat on the guard plates. 

Badly worn wearing plates 
If these wearing plates are badly worn, the rear edge of the 

knife bar drops down, the tip will be raised from the ledger p~ate 
and prevent the knife sections from lying flat on the guard plates. 
The knife sections must lie flat on the guard plates for easy cutting. 
The guards should not be adjusted when the wearing plates are 
badly worn. New wearing plates will be needed. 
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To adju st the wearing plates : 
1. Put in a new straight knife . or ·one having had little wear. 
2. Loosen guard bolts holding the wearing plates. 
3. Move wearing plates forward to take up side play of the 

knife. Holes in wearing plates are slotted or extra large 
to aliow for such adjustments. 

4. Make sure that all plates are in line. 
5. Tighten bolts and check ease of operation by turning crank

wheel. The knife must work free without binding. 



The Guards 
Guard plates should be in alignment irrespective of the points. 

The alignment of the guards may best be checked by using a new 
knife and checking each guard to see whether some guards are bent 
up or down. Another way of checking is to sight along the top of 
the guard plates. 

If a number of guards are bent up the knife is forced up, mak
ing it impossible to obtain good shearing action on the other guards. 
If a guard is too low only that guard fails to cut properly. 

When the guards are properly adjusted, the point of the average 
pocketknife blade will not go between the guard and the point of the 
section. The usual clearance is 1/ 64 of an inch. 

Guards bent up or down may be straightened by striking the 
thick part with a heavy hammer. Pay no attention to the alignment 
of the points. 

Guard lips should never be bent down. · 
Guard wings should be kept in alignment or the guatds are 

almost certain to loosen. On guards with the wings worn it is best 
to replace them, because as one guard works loose adjacent ones con
tinue to loosen, thus wearing the wings and making more guards 
unfit for use. 

KNIFE CLIP MUST FIT 
DOWN SNUG. 

PLATE 

KNIFE SECTION MUST 
HAVE SMALL CLEARANCE 

ON GUARD PLATE . 

KNIFE SECTION 

RIGHT 

WRONG 
Figure 7. The proper adjustment of the knife clip and a worn 

wearing plate. 
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Figure 8. Two types of guards: 
Left, standard guard. Right, 
rook or heavyduty guard. 

SAFETY HITCH RELEASE 
OR FRAME CLUTCH 

INNER SOLE~ ..._,.,.,._-" 

~IFE HEAD 
GUIDE-REAR 

Figure 9. Important parts of cutter bar that require 
periodic inspection. 

SHOE 

HEAD 
-FRONT 



The wings of the guards should meet each other square ly and 
make a firm contact . If they meet loosely or if there is a gap they 
can be swedged to fit t ightly. 

The guard bolts should be tig htened securel y . W hile tighteni ng, 
the bolt head should be tapped severa l t imes while st rain is kept on 
the wrenc h. 

A specia l guard called a pea guard is ava ilable that allows the 
sect ion to pro trud e about ¼ inch ahead of the guard . It is effect ive 
for mowing lodged and heav ily matted materials or rank growth. 

Precautions : 
► Do not use the wrong model gua rd. 
► Do not operate a mower with l9ose guards. - Loose guards 

permit adjacent guards to loosen and wear the shoulder -on 
the cutter bar , making it d ifficult to hold r eplaced guards 
tight . 

F igure 10. Guard plates ·may be removed without taking the guard off 
the cutter bar by using a repair block . 
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A 

REPAIR 

BLOCK 

GUARD PLATE RIVETING POST 

RIVETING POSTS 

WHEN SHEARING 
SECTIONS KNIFE 
BACK SETS ON 
THIS EDGE 

RIVET 

SEAT FOR REMOVING 
GUARD PLATES 

ES AT "A" AND 
TO RIVET 

WRIST PIN TO 
FLYWHEEL 

Figure 11. Two types of mower repair blocks commonly available. 
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Top: Repair b'lock for replacing guard plates . Lower: Combina
tion block for replacing guard plates , knife sections, and pitman 
pin. 



' Replacing Guard or Ledger Plates 
These plates should be replaced when the notched or serrated 

edges become smooth or dull. Replacements can be made without 
removing the guards from the bar if proper tools are available. 

The tools needed are : 
► A special guard repair block preferred or a heavy chunk of 

iron with a half inch hole through it. 
► Medium sized cold chisel. 
► Starting punch. 
► Long drift punch for driving out rivets. 
► Flat punch for riveting. 
► Brace. 
► Countersink. 

When replacing the guard plates, without removing the guards , 
the hole on the under side of the guard should be countersunk to take 
the head of a rivet. The riveting is done on the top side. Be certain 
that the rivet is properly swelled in the hole before the riveting is 
completed . Excess metal should be removed with a chisel to make 
the plate surface smooth. 

Knife Clips, or Holders 
Knife clips sh_ould fit tightly without binding. They may be bent 

down with a hammer. The knife should be pulled out so that the 
end is just beyond the first outer clip. Strike the clip a blow with a 
hammer. Shove the knife end back under the clip and check for 
clearance which should be about 1/ 16 inch or less without binding 
the knife. This same procedure is followed for adjusting all of 
the clips. 

, .. 
Figure 12. Aligning guards, adjusting knife clips and wearing plates. 

When setting the knife clip down, pull knife from under the clip 
and check each time. Guards are adjusted by striking them on 
the thick portion. 
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Knife Head and Guides 
Replacement of the worn knife head, wearing plates, and guides 

will eliminate much hammering and make an easier operating mower. 
Worn parts are common causes of pitman, knife, and knife head 
breakage. · 

Wearing plates are replaceable. .Some have shim s for extra 
adj ustment. The knife head guides are repla ceable. Some front 
guides are reversible or may be bent down. 

Check the knife head to see if the side flanges are worn or if 
the ball is worn out of round. 

For best results all parts shou ld be replaced at the same time . 

The Knife 
The knife should be kept stra ight and properly sharpened. 
The knife should be checked for straightn ess each time it is re

moved from the mower. It can be stra ight ened on a flat Glock or 
anvil. Long bends can easily be stra ight ened by laying the knife 
on a flat surface and holding the knife down at the bend with one 
hand and pulling up with the other. 

The sections should be checked to see if they are bent up or 
down. Badly bent sections shcfuld be replaced . Sections can be bent 
up or down by clamping the knife bar in a vise and using a monkey 
wrench or any other adjustable wrench. In this way the sections 
can be easily straightened ·. 

20 

Note: Smooth sections work best in grasses or heavy fine growth. 
Under-serrated sections will work best in coarse stemmed 
crops such as alfalfa and clovers. This is especially true 
where there are excessive moisture or lodged conditions . 

Figure 13. The original angle 
should be maintained when 
sharpening a dull section. 



Sharpening the Knife 
When sharpening the knife, the same angle and bevel should be 

maintained on the new sections as on the old. ' 
► Replace pointed sections. 
► Sharpen back to corner. 
► Straighten the knife bar. 

Carboru ndum files especially made for sharpe ning mower sec
_ tions have proved satisfactory. They work best when wet and used 
so that the sharpening is done over a handy bucket of water . A 
water grindstone will do good work but it is slower. An emery wheel 
should be driven . with an electric motor or gasoline engine. Power 
grinders should run to give a surface speed to the grinding wheel 
of 4,000 to 5,000 feet per minute for best results. 1 

Figure 14. Straightening the knife. A straight knife makes a smooth 
cut and does not bind. 
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Removing Sections 

The simplest way to remove old sections is to shear off the rivets 
in a vise or on any straight piece of solid iron by striking the back 
of the section over the rivet with a hammer. One should be careful 
when shearing the rivet -so that the hammer will not carry through 
and strike the edge of the knife bar. Striking the edge of the knife 
bar will dent the flat surface so that the sections will not be flat to 
the knife bar. In case this occurs, the surface should be filed flat. 

When replacing sections, the rivet should be struck to swell it 
to a tight fit in the hole. The head should be rounded so that it ·is 

Figure 15. Removing sections. Remove alternate sections ; then re
move remaining old sections and replace. Avoid striking the edge 
of the knife bar. 

Figure 16. Proper use of hammer 
when riveting. A swelling the 
rivet. B rounding the rivet and 
driving edges down tight against 
the section. 

A B 

RIGHT WRONG 

A B 

C 

WRONG 

Figure 17. Right and wrong shapes of finished rivet heads. 
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high in the middle. The finished rivet should appear the same as the 
head of an unused rivet. 

A rivet set is useful for this work and a worthwhile investment. 

Power Transmission Mechanism 
Pitman rod 

The older type of pitman rod has two adj ustment s for wear, the 
swivel at the crankw heel and the ball and socket connection at the 
knife head. 

The ball and socket joint shou ld be just tight enough to prevent 
end play, but not tight enough to cause it to bind. Binding causes 
extra wear at the joint and the knife head and may cause breakage 
of th e kn ife head or bar. · 

If the ball and socket joint has become elongated it should be 
replaced. · 

The adjustment at the pitman box should be tight enough to 
prevent play. If badly worn it shou ld be replaced. 

Warped pitman rods and enlarged rivet holes cause the knife to 
be out of register. 

When replacing a pitman rod be sur e that the new one is of 
the correct length and registers cor rectly. 

Pitman box 

The pitman box bushing shou ld be replaced when play develops. 
It can be loosened by sawing through the bushing with a hack saw, 
then driven out. 

New bushings can best be rep laced with the aid of a vice. If 
a large enough vise is not available, a ½-inch bolt of proper length 
with large washers on each end may be used to force the bushing in . 
It can be driven in if a ,block of wood is used to protect the bushing . 
But some bushings fit rather tight and this method may injure the 
bushing. 

The lubrication hole m the bushing shou ld be in line with the 
grease fitt ing in the box. 

Pitman pin 

If pitman boxes wear out rapid ly or if a new. box fits loosely, 
the crank pin should be replaced. 

To replace the pitman pin it usually is necessary to remove the 
crankwh eel from the mowe r. This can be accomplished by taking 
the ~rankshaft out ;· readily removed by unscrewing the bevel pinion 
on some mowers. Some tr actor mowers have a sprocket which 
screws on the end of the crankshaft. 

23 

. , 



The simplest method is to lock the bevel gear and turn the crank 
wheel in the same direction in which it operates. This will unscrew 
the shaft. Usually it is necessary to . use a wrench on the pitman 
wheel for leverage to start the shaft turning. 

The pinion can be held from turning by locking the bevel ring 
gear with a block of wood through the spokes. 

On some tractor mowers, the power take-off shaft may be held 
with a wrench while the crank wheel is turned. It can then be re
moved, making it possible to take the crankwheel to the shop for 
this job. 

On crankwheels where it is possible to saw the pin flush with 
the face of the wheel, the pin can be driven out easily. Where it is 
impossible to saw the pin flush with the wheel, the burred or riveted 

B 

C 

Figure 18. Removing the crank or pitman pin. 
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end should be chipped off with a cold chisel and the rivet driven out 
from the rear end. If .a large drill is available this end of the rivet 
can be drilled out. ( See Figure 18.) 

A new pin should be either pressed or driven in. If driven in, 
care must be exercised to protect the threads. A few washers put 
under the nut will keep the end of the pin from extend ing through 
nut. The new pin can then be driven in. Us·e a block of wood as a 
hammer for additional protection. 

The end of the pin should then be riveted. On some pins it is 
necessary to cross cut with a chisel before a good rivet can be made. 

---- - BUSHINGS ----~ 

BAR 

SCREW DRIVER 

OR PUNCH 

Figure 19. Top: removing the crankshaft bushing. Bottom: replacing 
the crankshaft bushing. 

Crankshaft bushings 
In some cases, bushings come out easily; if not, they can be 

driven out with a shaft or pipe as shown in Figure 19. 
A new bushing may be set in by driving it on the shaft with 

the old bushing. (See Figure 19.) 
The same procedure can be used as for countershaft bushings, 

except in this case it is a good practice to hold a sledge against the 
casting to avoid breakage. · 
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Adjusting the Bevel Gear Thrust Bearing 
The large bevel gear may be adjusted on some mower s by means 

of a thrust nut at the end of the countershaft . Tight ening sets the 
gear to mesh .deeper . 

On other mowers the adjustment is made by adding washers 
either to the cotintershaft or crankshaft. Check for end play on 
both shafts before making changes. Generally the gear on the 
countershil,ft has the most end play. 

Figure 20. Sawing a bushing with a hack saw blade when it is impos
sible to use the saw frame. Saw a groove in the wood strip and 
then hold the blade and wood strip together as shown. 

Figure 21. Adjust bevel gears to 
mesh fairly deep, but do not al
low them to bind. 

Adjusting the Clutch 
The clutch shifter rod should be adjusted so the clutch fork does 

not bind on either side of the groove . _ 
Worn or rounded clutch facings may be filed or ground square. 

They can be built up by'brazing or replaced with new parts . 
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The Lifting Spring 
The lifting spring should carry most of the _weight of the cutter 

bar so that the bar will not drag too heavily. The usual adjustment 
is to put enough tension on the spring that the outer shoe will follow 
the contour of the ground. The linkage through which this spring 
works should be kept well oiled. 

"Sway Back" Cutter Bars 
Lack of adequate tension on the lifting spring will cause long 

cutter bars to become "sway back" due to the weight and downward 
pull in the center while operating. Another contributing factor is 
the dropping of the bar from the raised position without the proper 
spring tension. 

A slight curve, however, is built into the longer cutter bars and 
must not be confused with the .excessive curve or "sway back" re
sulting from improper adjustment. 

The cutter bars should be straightened to conform to the pattern 
of a new cutter bar. 

The Lifting Linkage 
The cutter bar should leave the ground at both ends at the 

same time. Adjustment is provided on most mowers to restore the 
correct raising . Shortening the adju sJ:ing link will cause the outer 
end to rise fast er. 

The Lifting. Petal 
The amount of lift is adjustable on most mowers by various 

means . TI:ie most common of them is a bolt or set screw in the cast
ing to which the foot lever is attached. 

The Drive Wheels · 
The "dogs" or pawls sometimes slip out of place. They may be 

held in place by drilling holes in the round end of the pawl and in 
the pawl plate and inserting rivets. 

Broken steel rims are best repaired by riveting a strip of steel 
inside the rim. If welded it should be reinforced with . a piece of 
steel. 

End play can be taken up by the take-up washer or by adding 
new washers. Excessive end play permits the pawls to lean out thus 
causing point wear instead of face wear. 
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Using Horse mowers on a Tractor 
Attaching horse mowers to tractors requires the correct attach

ment for draw bar height, othe~wise it will throw the cutter bar out 
of correct operating position. The tongue should be the same height 
as it is when used with a horse. An offset iron is usually required 
because tractor drawbars are usually lower. · 

The draft bar to the yoke should be attached to the tongue, 
preferably through a heavy spring, in order to take the strain off the 
cutter bar. 

Tractor Mower Safety Clutches 
Tractor mowers always have s,ome means of preventing breakage 

when the knife catches an obstruction in the cutter bar. The usual 
device is a slip clutch in the power take-off line. The clutch is made 
adjustable. 

All tractor mowers have a hitch release to prevent the frame . or 
cutter bar from bending if a solid obstruction is hit. The tension 
on the hitch release should be just enough to hold the cutter bar in 
position for all common operat ing conditions. The tension shou ld be 
adjusted so that a man can . break the release -with a good hard pull at 
the outer end of the cutter bar. · This hitch should be oiled and 
tripped each year before starti"ng field operations. 

Lubrication 
Good lubrication lengthens the life of machines by preventing 

wear. A good SAE 30 or 40 motor oil is satisfactory for, oil holes 
or oil cups. Oil cups should be packed with clean wool. As a gen
eral rule, oiling should be done at least once every hour. 

In dusty fields the oiling of knife clips, knife head, and wear 
plates may cause more wear than without oiling . The best practice 
can only be determined by field conditions. 

Enclosed gears should be lubricated according to manufacturers' 
recommendations. 

After the season's use, and before it is stored, the mower should 
be cleaned and oiled as if it were to be ready for use. All exposed 
wearing surface s such as knife, wear plates, etc., should be covered 
with a heavy grease or ru st proof compound. 

Important : K_eep the instruction books for your particular 
machines where they will be handy for references on adjust
ments and repairs. 
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