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Abstract— An automated Electrical pole installation system 

is used to install electrical poles with more effective, 

economical and very less installation time. Implementation 

area of this system is in urban and rural electrical power 

supply system. Existing system is not able to install 

economically, requires more labors and more time to install 

one electric pole. Our system actually is a portable device, 

which work effectively to install electric pole in specific 

place with minimum labors and very less installation time. 

This is a real time system. This will provide an additional 

facility of digging hole for the electric pole, lifting and 

placing electric pole with in same device and in more 

economical cost. This will provide better results compare 

with other type of electric pole installation. 
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I. INTRODUCTION 

Transmission of power is the important process where the 

produced power will be transmitted to the desired 

destination in order to transmit the power the electrical wire 

is required as well as electric pole also. Since electrical wire 

should be held up in the air to transmit the power in order to 

hold the electric cables in the air there is a need of electric 

pole. The pole should non-conductor and it should be 20 to 

25 feet of height from the ground. Thereby obviously weight 

if the pole is increased and installation process is 

challenging in this sequence. Since over weight of the pole 

installation is time consuming and requires more man power 

if we fallow the conventional methods show in Fig.1. In 

order to overcome this difficulty we are introducing the set 

up called “Electric pole installer” where installation process 

become easier. We can come across all the difficulties 

which arises in this way and electric pole installer not only 

fit to electric poles itself by moving a step forward it can be 

used to install the telephone poles, fencing poles and other 

purposes. 

 
Fig. 1: Electric pole installation during earlier days 

From the begining days the installation of pole has 

been done by manual process where digging the ground and 

lifting the pole is done using traditional apparatus and ropes. 

They used to tie the rope at one end of the pole and pull. 

Pole installation requires a digged hole of 4 to 5 feet depth 

and diameter about 2 feet, digging process by manual 

method is time consuming, physical strain process and also 

hazardous to life while installing pole since accidents may 

occur. Now days the installation process is done by using 

crane and tractor to position the electric pole, but these 

methods are failed to dig the ground and installation of pole 

in a single system, and also they cannot install the pole in 

congested areas due to huge structure of vehicle. Electric 

pole installer not only install pole but it digs the ground 

using soil auger where digging become more easy and 

efficient as compare to conventional methods. In the soil 

auger also we can see the modification in design is taking 

place day by day 

II. LITERATURE REVIEW 

According to Roger.C.Montepio[1] land preparation for 

planting includes deep plowing, harrowing, and ground 

boring. During its boring operation, an auger carries three 

distinct actions: cutting, displacement and transportation of 

soil. A soil auger with appropriate blade attachments will 

then be most advantageous, especially in unprepared areas. 

Not only will it provide proper and uniform soil depth for 

the seedling but at the same time pulverize the dislodged 

earthen material. Its time and cost saving features would 

eventually result in increased operational efficiency and land 

productivity. Design of auger planter assembly mainly differ 

in(1) types of soil auger blades,(2) method and types of 

power transmission, (3)shaft connection. Of these 

components, the soil auger blade design is the primary 

important factor in the performance of the assembly. This 

makes the auger a versatile implement that may be used as a 

planter for a wide range of crops as well as preparing holes 

for fencing and deep root preparation. 

Auger blade design parameters include blade 

diameter, helical pitch length, shape and angle of the cutting 

lip, shaft tip, and longitudinal shape the blade. However, 

there is a dearth of information on the adoptability of soil 

auger blade design to different soil types and conditions. 

Previous studies were conducted on auger blade design 

parameters, soil auger assembly with primary and subsidiary 

auger blade (Maki 2004)[2]; auger assembly with leading 

end of the blade, configured sickle shape (Gordon 2007)[3]; 

auger blade with increasing diameter from the leading 

end(Wen 2007)[4]; and auger blade performance of varies 

auger shapes. Maki (2004) developed a soil auger assembly 

having a main auger and a subsidiary auger. This design was 

made to provide cutting auger the possibility of reducing the 

torque requirement for easier control when operated 

manually. the speed of two cutting device is set to fixed 

speed ratio such that the torque generated by the cutting 

action of the main cutting blade in one direction 

substantially balances the torque generated by the cutting 

action of the subsidiary cutting blade in the opposite 
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direction. Wen(2007) design an auger assembly that is easily 

disassembled and stored, and can drill holes to any depth. 

The assembly includes one or more augers, cutting blades, 

handles, extension rods, working shafts, bevelled tips, and 

connection rods. The cutting blade was wound spirally on 

the working shaft with increase in diameter from the leading 

end. The extension rod was in tegrated with handle and the 

connection rod can be connected via slotted screw threads 

having a hexagonal thickened part. 

Gordon(2007) designed an auger that includes a 

central shaft and single helical flight having its leading edge 

to configured to have a sickle blade shape with a cutting 

edge show in Fig.2. The sickle shape on the bottom end was 

found to cut exceptionally very well through heavy roots, 

provided improved performance in denser soils, and was 

very effective in breaking through rocky ground. Montipio 

and Resurrreccion (2007) developed 4 different designs of 

auger blades. Each had different configuration in terms of 

the longitudinal shape and pitch length of the blades. The 

pitch of design A increased while the diameter of the blade 

was held constant at 25.40cm. For design B the pitch 

increased while the diameter varies from 20.40cm at the 

bottom to 25.40cm at the top of the blade, while design C 

had 25.40 cm from the bottom and 20.40cm at the top. This 

design was an inverse of design B. On the other hand, only 

design D has equal pitch and constant diameter at 25.40cm 

which was based from the most common designs of 

commercial auger blades. Out of the 4 designs tested design 

A&B found better results. The other designs were found 

poor in soil penetration and experience frequent stoppage 

during drilling operation because of greater soil resistance at 

the bottom of the blade. Designs A&B observed better 

performance than the others because of their increase in 

pitch length from the leading end that gave less soil cutting 

resistance, cut the soil into smaller chips and gave smooth 

and quick transport of cut soil particle away from the bottom 

of drilled hole. In addition design B had greater advantage 

of drilling penetration because of its less soil surface bearing 

area that gave less driving force and frictional force. 

 
Fig. 2: The experimental soil auger 

Several modifications had been made in the design 

of the cutting lip to improve its penetration capability and 

reduce the side cutting pressure. Each modification 

underwent tests to assess its functionality and efficiency. 

Finally, six designs of the cutting lips were made. All 

designs were reconfigured with flat lip which had an angle 

of inclination of about 3degree to 4 degree with respect to 

horizontal position projsecting downwards. However, the 

levels of lip rake angle and number of lips were varied. 

These included 3 different rake angles (15,30 & 45 degree) 

both single lip and double lip. The levels of lip rake angle 

was based on the mold board plow cutting shear angle of 40 

degree by Boydas et al., 2007 and 41.5 degree by Shrestha 

et al.,(2001). Varying the levels of lip rake angle (forward 

vertical inclination) could further improve its penetration 

capability. The conventional methods have many problems 

while installing the electric poles some of them are, requires 

more man power, More time consuming, Its very difficult to 

dig the ground upto 4-5 feets, We may not get the proper 

installation, Recent technologies used to install the poles are 

inefficient and they cannot be installed at conjusted areas, 

Damage of the pole may occur while installing manually, Its 

hazardous to life because accidents may happen while 

installing, Installation cost is more. 

III. FABRICATION AND EXPERIMENTAL DATA 

In our Electric pole installer main consists of Auger, linear 

actuators, couplings, Pole gripper, Body, DC Geared motor, 

Couplings, Toggle Switches, Pole gripper and mounting 

plates. 

A. Auger 

Auger is the main part of electric pole installer and it is 

designed under the literature survey of auger and soil. An 

auger is a drilling device, or drill bit, that usually includes a 

rotating helical screw blade called a “flighting” to act as a 

screw conveyor to remove the drilled out material. The 

rotation of blade causes the material to move out of the hole 

being drilled. An auger used for digging post holes is called 

an earth auger, handheld power earth drill, soil auger, or 

mechanized post hole digger this kind of auger can be 

manually turned, hand held device, or powered by an 

electric motor or internal combustion engine, possibly. 

Attached to tractor (Being provided with powered by the 

tractor engines power take-off).Hand held auger can also be 

used for making holes for garden planting 

 
Fig. 3: Surface Digging Auger 

B. Electric Linear Actuator 

A linear actuator is an actuator is an actuator that creates 

motion in a straight line, in contrast to the circular motion of 

a conventional electric motor. Linear actuators are used in 

Machine tools and industrial machinery, in computer 

peripherals such as disc drives and printers, in valves and 

dampers, and in many other places where linear motion is 

required. Hydraulic or pneumatic cylinders inherently 

produced linear motion. Many other mechanisms are used to 

generate linear motion from a rotating motor. Specifications 

(in mm) are, Outer diameter of the actuator is 22, Inner 

diameter of the actuator is 10, Length of the actuator is 200, 
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Stroke length of the actuator is 180, and Lead screw used is 

M10. 

 
Fig. 4: Roller screw actuation with travelling screw (rotating 

nut) 

Mechanical linear actuators typically operate by 

conversion of rotary motion into linear motion. Conversion 

is commonly made via few simple types of mechanism. In 

Screw type Lead screw, screw jack, Ball screw and roller 

screw actuators all operate on the principle of the simple 

machine known as the screw. By rotating the actuators nut, 

the screw shaft moves in a line. And in Wheel and axle type 

Hoist, winch, rack and pinion, chain drive, belt drive, rigid 

chain and rigid belt actuators operate on the principle of the 

wheel and axle. A rotating wheel moves a cable, rack, chain 

or belt to produce linear motion. 

C. Couplings 

A beam coupling, is also known as helical coupling, is a 

flexible coupling for transmitting torque between two shafts 

while allowing for angular misalignment, parallel offset and 

even axial motion, of one shaft relative to other. This design 

utilizes a single piece of material and becomes flexible by 

removal of material along a spiral path resulting in a curved 

flexible beam of helical shape. Since it is made from a 

single piece of material, the beam style coupling doesn`t 

exhibit the backlash found in some multi piece couplings. 

Another advantage of being an all machined coupling is the 

possibility to incorporate features into the final product 

while still keeps the single piece integrity. Specifications (in 

mm) are Outer diameter of coupling shaft is 20, Inner 

diameter at one end  is 10, Inner diameter at other end 

is 6, Length of the coupling is 20, Tapped hole at either side 

is M5. 

 
Fig. 5: Beam/Helical coupling 

D. Mounting Plates 

Mounting plates are designed as per the structure of the 

motor used in the actuator for proper mounting. A material 

selection criterion for mounting plates is an important step 

in design procedure and mechanical properties are the very 

important consideration. Some of selection criteria for 

materials are  Weight of material , Fatigue, Specific 

strength, Fracture toughness and crack growth, Corrosion 

and embrittlement, Environmental stability, Availability and 

productablity, Material costs.  

E. Body 

Body is made up of mild steel which is having two plates 

they are about 6mm thick, 680mm length , 300mm height. 

Another two smaller plates attached to the larger plates 

having length of 200mm and thickness 12mm. 

F. DC Geared Motor: 

The input of a dc motor is current or voltage and its output is 

torque. A geared dc motor has a gear assembly attached to 

the motor the speed of the motor counted in terms of 

rotation of shaft per minute and is termed as rpm. The gear 

assembly helps is increasing the torque and reducing the 

speed using the correct combination of gears in a gear 

motor, its speed can be reduced the speed of the vehicle but 

increase its torque is known as gear reduction. This insight 

will explore all the minor and major details that make the 

gear head and hence the working of dc geared motor. A 

Geared motor having 12 volt dc voltage, running at a speed 

of 100rpm and a torque of 12kgcm. At this first sight, the 

external structure of dc geared motor looks as a straight 

expansion over the simple dc ones. 

 
Fig. 6: External structure of geared motor. 

The lateral view of the motor shows the outer 

protrudes of the gear head. A nut is placed near the shaft 

which helps in mounting the motor to the other parts of the 

assembly. Also an internal threaded hole is there on the shaft 

to allow attachments or extensions such as wheel to be 

attached to the motor. 

G. Pole Gripper 

Pole gripper is used to hold the pole and it carries the pole 

from horizontal position to vertical position. Pole gripper 

consists of jaw and cam mechanism is used to grip the pole 

and 100rpm geared motor is used to move the jaw by 

rotating cam attached to it. Spring is attached to the jaw 

from retraction motion to original position. 

 
Fig. 7: Pole Gripper 
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H. Toggle Switches 

The most familiar form of switch is a manually operated 

electromechanical device with one or more sets of electrical 

contacts, which are connected to external circuits. Each set 

of contacts can be in one of two states: “closed” meaning the 

contacts are touching and electricity can flow between them, 

or “open”, meaning the contacts are separated and switch is 

non-conducting the mechanism actuating the transition 

between these two states (open or closed) can be either a 

“Toggle” (flip switch for continuous “on” or “off”) or 

“momentary” (push for “on” or push for “off”) type. A 

switch may be directly manipulated by a human as a control 

signal to a system such as computer keyboard button, or to 

control power flow in a circuit, such as a light switch 

automatically operated switches can be used to control the 

motions of machines, for example, to indicate that garage 

door has reached its full open position or that a machine tool 

is in a position to accept another work piece. Switches may 

be operated by process variables such as pressure, 

temperature, flow, current, voltage and force acting as 

sensors in a process and used to automatically control a 

system. 

IV. WORKING 

In this system Electric Pole Installer works on the principle 

of electrical linear actuators. Electric pole installer mainly 

consist of auger and linear actuators, electric pole installer 

digs the ground using the auger up to 100mm depth using 12 

volt DC geared motor having speed of 60 rpm. The working 

surface should be a loosely packed soil and having 28-30% 

of moisture content in it. Auger is mounted at the one end of 

the system and pole gripper at the other end on the different 

channel blocks. These channels are used to mount the pole 

gripper and auger, the channels are guided by the guide 

ways those are useful to move the pole gripper and auger in 

up and down direction. Auger link is a part of machine 

which has relative motion with respect to another machine 

parts. A link may consists of one or more resistant bodies 

and have no motion relative to each other. For example 

piston, piston rod and cross head of a steam engine 

constitute one unit and hence called one link. In this 

apparatus moving links or used to carry the electric poles to 

the place where it is to be installed. It is operated by using 

dc geared motor and actuator. The characteristics of links 

are, it should have relative motion and it must be a resistant 

body.The pole gripper is having the mechanism of CAM in 

order to grip the pole. We have used jaws and spring for 

gripping purpose. The CAM rotates by the 12 volts DC 

geared motor of having speed of 10 rpm. After gripping of 

the pole the linear actuator helps to transverse the pole from 

horizontal to vertical position and then the pole will be 

placed in the pre drilled hole. We have used three linear 

actuator two of them are used for up and down motion of 

auger and pole gripper respectively, another one is used to 

transverse the pole from horizontal to vertical position. The 

whole system is mounted on the platform and bearing used 

for swiveling of the system and platform is attached with 

wheels for carrying purpose. In our pole installer we use 

Coupling to connect two shafts permanently, shaft couplings 

are used for the following purpose is,  

1) for the connections of shafts units that are manufactured 

separately such as motor, pump, turbine and generator 

etc. 

2) To provide for disconnection for repairs are alterations. 

3) To provide for the misalignment of the shafts & to get 

the required length of the shaft. 

We are using 4 couplings which are made up of 

mild steel. 3 couplings have 20mm length, 20mm diameter 

and having bore 10mm diameter at one end and 6mm 

diameter at other end having length 10mm at either side. 

Another coupling having length of 80mm, bore of 20mm 

diameter, 60mm length at one end and having bore of 10mm 

diameter, 20mm length at another end. 

 
Fig. 8: Assembled view of electric pole installer. 

Actuator is used to lift the pole to the place where it 

is to be installed. An actuator is a type of motor that is 

responsible for moving or controlling a mechanism or 

system. It is operated by a source of energy, typically 

electric current, hydraulic fluid pressure or pneumatic 

pressure and converts that energy into motion. In electric 

pole installer we are using electric actuator. An electric 

actuator is powered by a motor that converts electrical 

energy into mechanical torque. The electrical energy is used 

to actuate equipment such as multi turn walls. It is one of the 

cleanest and most readily available forms of actuator 

because it does not involve oil. The electrical actuator 

consists of outer cylinder which is made up of PVC pipe and 

inner rod is power screw. A Linear actuator works on 

electricity supplied to it, DC motor needs 12v DC current 

hence we used adapter to reduce the voltage by 240v AC 

current to 12v DC and that current will be supplied to the 

toggle switches. We have used SPDT (Single pole double 

throw switches) and DPDT (Double pole double throw 

switch) switch. 

SPDT switches are used to turn “on” and “off” the 

actuators and DPDT switches are used supply the current to 

the motors for “clockwise” and “anti-clockwise” motion of 

the motor. These switches are placed in a single control box. 

The motors are connected in parallel circuit since the 

voltage remains constant and current fluctuates as per the 

usage of motors. 

V. RESULTS & DISCUSSION 

An Electric pole installer is a portable device to install more 

number of electric poles in minimum time limits. We 

conducted small poles installation with using our portable 

Electric pole installer. It successfully installed small poles in 

less than 20 minutes, which very less comparer to manual 

installation of electric poles. Below table.1 gives a clear 

difference between manual and our portable electric pole 

installer. 
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Sl.No Objectives Conventional 
Electric Pole 

Installer 

1. 

Total time 

required to 

install one 

pole 

Two and half 

hours 

15-20 mins 

(approximately) 

2 

Cost to 

install one 

pole 

367/- per pole 

(according to 

SR of GOK) 

------------ 

3 

Total men 

required to 

install one 

pole 

6-8 Members 

(Depends 

upon size of 

the pole) 

2 Members 

4 

No. Of 

poles 

installed 

per 

hour 

------------- 4 poles 

Table 1: Comparison between 

Above table show that an electric pole installer 

needs very less time to install poles, need very less humans 

to install and become more economical. It needs only two 

men to operate and control our device. It reduces labor cost 

and time required to install. We can easily install 4 poles per 

hour. Overall efficiency increases and cost is very 

drastically reduces. 
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