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Abstract 
Hartnell governor is a spring controlled or 

loaded type which comprises of two bell cranks 
which are pivoted. The reason for this governor is 
to keep up mean speed of the motor with in explicit 
cutoff points at whatever point there is a variation 
in load. The principle issue of Hartnell governor is, 
it is insensitive between two speeds because of the 
contact among axle and sleeve at consistent tallness 
of sleeve. The distinction between the greatest and 
least speed is called alteration speed. 

The target of this undertaking is to adjust 
the construction plan of Hartnell governor and to 
improve the sensitiveness inside modification 
speeds by diminishing the grating among sleeve 
and shaft and furthermore examine the changed 
design of the governor. Ball bearings of appropriate 
size are organized among sleeve and shaft to limit 
the contact without modifying different 
components of the governor. Stress focus zones for 
failure are dissected utilizing solidworks and ansys 
virtual products for better comprehension of the 
proposition. 

In this proposal, governor sensitiveness is 
expanded by diminishing the grating between the 
shaft and sleeve by adjusted plan. Charts were 
plotted between alteration speed and contact 
friction, estimated the stress at various bits of the 
governor and furthermore altered the design of 
governor to diminish the stress concentration. 

Key Words: Hartnell governor, 
sensitiveness, alteration of speed, friction, solid 
works, ansys etc. 
 
I. Introduction 
Hartnell governor is a spring controlled centrifugal 
governor, in which a spring controls the 
development of the ball and thus the sleeve. Above 
fig shows a Hartnell governor. It comprises of an 
edge packaging, in which a pre-compacted helical 
spring is housed. The packaging and spring can 
pivot about the axle hub. The spring applies a 
descending power on the sleeve through a 
customizable collar. The spring power can be 
changed by a nut gave. Two chime wrench 
switches are rotated at O, O' to the casing, each 
conveying a ball toward one side a roller at another 
end. The roller finds a way into the notches of the 
sleeve. The sleeve goes here and there relying upon 
the lead representative's speed. At the point when 
the speed of the lead representative motor builds, 

the ball will in general fly outward from the pivot 
of the governor, yet the ball's development is 
obliged. The chime wrench switch proceeds 
onward a turn, roller end of switch lifts the sleeve 
upward against the spring power. This development 
moved to the choke valve through an appropriate 
instrument, the outcome is low fuel supply and 
diminishing rate. At the point when rates 
diminishes the sleeves moves descending, and 
choke open to more fuel supply which brings about 
speeding up. A Hartnell governor is a spring loaded 
governor as demonstrated in Fig It comprises of 
two bell crank levers rotated at the focuses O, O' to 
the casing. The edge is joined to the lead 
representative shaft and subsequently turns with it. 
Each switch conveys a ball toward the finish of the 
vertical arm OA and a roller toward the finish of 
the even arm OR. A helical spring in pressure gives 
equivalent descending powers on the two rollers 
through a collar on the sleeve.  
 

  
Fig 1.1 Hartnell governor 

 
 

Fig: 1.2 Position of governor for max 
and min speeds 
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II. MODELLING OF HARTNELL 
GOVERNOR 

 
 

Fig. 2.1 Frame 
 

 
Fig. 2.2Bell crank lever 

 

 
Fig. 2.3 Sleeve 

 

 
Fig. 2.4 Fly ball 

 

 

 
Fig. 2.5 Assembly of Hartnell governor 

 
Fig. 2.6 Hartnell governor after modification 

III. ANALYSIS 
Material Data Required For Dynamic Analysis: 
Max. centrifugal force = 175.7 N. 
Mass of each fly ball = 0.96 kg 
Mass of the sleeve    = 3 kg 
Maximum spring force (at 60 mm governor height) 
=  158.948 N 
Maximum frictional force =  15 N 
Stainless Properties 
 

 
 

 
 

Fig 3.1 Maximum Forces and fixed constrain on 
governor (with bearing) 

 

Yield strength 1.72339e+008 N/m2 

Tensile strength 
5.13613e+008  
N/ m2 

Elastic modulus 2e+011 N/ m2 
Poisson's ratio 0.28 

Mass density 7800 kg/m3 

Shear modulus 7.7e+010 N/m2 
Thermal expansion coefficient 1.1e-005 /Kelvin 
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7.4 After meshing (with bearing) 

IV.RESULTS AND COMPARISON 

 
4.1 Displacement diagram for existing governor 

(without bearing) 

 
4.2 Stress diagram for existing governor 

(without bearing) 

 
4.3 Displacement diagram for modified 

governor (with bearing) 

 
4.4 Stress diagram for modified governor (with 

bearing) 

Type 
Stress 

N/ mm2 
FOS 

Stress without bearing 58.47 2.94 

Stress with bearing 63.79 2.73 
In the Hartnell governor without bearing 

and with bearing, the developed stresses are less 
than yield stress. So the factor of safety is greater 
than unity which indicates that the design is safe. 
As a result, in both the assembly, when the 
governor subjected to maximum loads at maximum 
speed the developed stresses is less and that stress 
is less than the yield stress. So the factor of safety 
is more than unity which indicates that the design is 
safe. 
V.CONCLUSION 
Sensitiveness of the governor can be increased by 
decreasing friction between spindle and sleeve. 
Based on the results and graph alteration speed is 
directly proportional to reduced friction. From that 
sensitivity increases with the decreasing of 
alteration of speeds. 

The newly modified governor has reduced 
the friction and alteration speeds compared to the 
governor without bearing. The factors of safety for 
the both are greater than 1 that means design is 
safe. 

Based on the results modified governor is 
safe in design from that sensitivity increases with 
the decreasing of alteration of speeds. 

The modified designed are more suitable 
for domestic generators and diesel power plants 
because it reduced the alteration speeds and 
improve sensitivity of governor. 
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