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Abstract - Ordinarily all the excavators are appended with 

either haggles dependent on their motivation of 

comprehending their necessities. The wheeled excavators are 

made for the development field which the prerequisites not 

exactly the followed excavator so these wheeled excavators are 

can be moved all alone as they are helped with wheels. The 

followed excavator is utilized with the end goal of hard core 

one. The followed excavators are shipped to one spot to 

another with the assistance of the hard core trucks. They have 

to stack the excavator on the truck and they have to ship it to 

the necessary spot and afterward it is should have been 

emptied from the truck and the connections are to be fitted 

alongside the excavators as per the need of the prerequisites. 

Consequently the extra truck compensation is to be paid to the 

truck Venders.  

Our undertaking assists with defeating the wages and the 

truck transportation our task is applied here. Our undertaking 

is to help the excavator with the extra haggles it tends to be 

lifted up when it isn't fundamental. For that we utilize the 

fundamental pressure driven line which controls the water 

driven engine to push the extra wheels. So it will be a 

productive one. The extra wheels are appended with the 

pressure driven lifting framework so it tends to be effortlessly 

lifted here and there when it is required. 

Key Words: Hydraulic system, Hydraulic motor, Three-

way valve, dead axle, wheels, DC Motor. 

1. INTRODUCTION 
 
Our project is to assist the excavator with the wheels for 
reducing the working wages of the excavator. Normally the 
excavators are not driven in the road surface as they will 
damage the road by the tracks. Ordinarily they are run by the 
tracks with the help of the hydraulic motors. So accordingly 
the excavators will not be transported as such the other hard 
core vehicles. The hard core trucks are used to transport the 
transport the excavators from one place to another place. 
The hard core truck wages are normally very high when 
compared to the normal trucks. The hard core tucks are used 
to transfer the excavator from one place to the other. So for 
that the transportation fee or fair is collected as per the hard 
core truck facilities. 

The excavator is to be lifted in the hard core truck and it 
should be placed in the correct placement as per the 
placement facilities. Then the truck is moved to the required 
place to deliver the excavator, then the excavator is unloaded 
from the truck and the required attachments are fitted in the 
excavator for the required work. The time consumption to 
load and unload the excavator is also calculated and distance 
travelling allowance is also added with the transportation 
cost. 

To overcome this extra wages and the time consumption that 
is done to unload and load the truck our project is 
implemented in the excavator. The excavator is fitted with 
the hydraulic system as like the supporting leg in the back 
hook loader and then the dead axle is fitted along with the 
hydraulic system. Then the wheels are powered with the 
hydraulic motor and the hydraulic motor is constructed with 
the dead axle. Normally the excavator runs through the 
hydraulic motor so we also use the same hydraulic motor for 
the movement. The three-way valve is used to change the 
direction of the connection. Now the excavator can move in 
the roads without any additional trucks and its wages. 

1.1 Excavator 
 
Excavators (pressure driven) are substantial development 
gear comprising of a blast, scoop (or stick), container and 
taxi on a turning stage known as the "house". The house sits 
on an undercarriage with tracks or wheels. They are a 
characteristic movement from the steam scoops and 
frequently erroneously called power scoops. All 
development and elements of water driven excavator are 
practiced using pressure driven liquid, with pressure driven 
chambers and water driven engines. Because of the straight 
activation of water powered chambers, their method of 
activity is on a very basic level not quite the same as link 
worked excavators which use winches and steel ropes to 
achieve the developments. 
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Fig -1: Excavator. 

1.2 Terminology  
 
Excavators are likewise called diggers, JCB (an exclusive 
name, in a case of a conventional trademark), mechanical 
scoops, or 360-degree excavators (once in a while condensed 
essentially to "360"). Followed excavators are in some cases 
called "track scrapers" by similarity to the excavator. In the 
UK, wheeled excavators are here and there known as "elastic 
ducks." 
 

1.3 Excavator attachments 
 
Excavator abilities have extended a long ways past 
uncovering assignments with basins. With the approach of 
water driven fueled connections, for example, a breaker, a 
catch or a wood screw, the excavator is as often as possible 
utilized in numerous applications other than uncovering. 
Numerous excavators include a brisk coupler for 
disentangled connection mounting, expanding the machine's 
use on the place of work. Excavators are typically utilized 
together with loaders and bulldozers. Generally wheeled, 
smaller and some medium-sized (11 to 18-ton) excavators 
have a refill (or dozer) cutting edge. This is an even 
bulldozer-like edge connected to the undercarriage and is 
utilized for leveling and pushing evacuated material go into 
an opening. 

1.4 Excavator attachments 
 
Excavator abilities have extended a long ways past 
uncovering assignments with basins. With the approach of 
water driven fueled connections, for example, a breaker, a 
catch or a wood screw, the excavator is as often as possible 
utilized in numerous applications other than uncovering. 
Numerous excavators include a brisk coupler for 
disentangled connection mounting, expanding the machine's 
use on the place of work. Excavators are typically utilized 
together with loaders and bulldozers. Generally wheeled, 
smaller and some medium-sized (11 to 18-ton) excavators 
have a refill (or dozer) cutting edge. This is an even 
bulldozer-like edge connected to the undercarriage and is 
utilized for leveling and pushing evacuated material go into 
an opening. 

1.5 Excavator assists with wheels 
 
Regularly all the excavators are connected with either 
haggles dependent on their motivation of tackling their 
necessities. The wheeled excavators are made for the 
development field which the necessities not exactly the 
followed excavator so these wheeled excavators are can be 
shipped all alone as they are helped with wheels. The 
followed excavators are utilized with the end goal of hard 
core one. They can be utilized in the uneven surfaces like in 
woodland zones, lopsided overwhelming stacked 
developments and so forth. They are helped with the tracks 
rather than wheels. As it is helped with the tracks they can't 
have the option to go on the typical street surface on the off 
chance that it is gone in the street surface the street surface 
will be harmed and the tracks will likewise get wear or 
harmed because of the street surface. So the followed 
excavators are shipped to one spot to another with the 
assistance of the substantial trucks. They have to stack the 
excavator on the truck and they have to move it to the 
necessary spot and afterward it is should have been emptied 
from the truck and the connections are to be fitted alongside 
the excavators as indicated by the need of the prerequisites. 
Thus the extra truck compensation is to be paid to the truck 
Venders. So as to conquer the wages and the truck 
transportation our task is applied here. Our venture is to 
help the excavator with the extra haggles it very well may be 
lifted up when it isn't essential. For that we utilize the 
principle pressure driven line which controls the water 
driven engine to impel the extra wheels. With the goal that it 
will be a proficient one. The extra wheels are connected with 
the water powered lifting framework so it tends to be 
handily lifted all over when it is required. 

2. INSTRUMENTATION 
 
2.1 Hydraulic motor 
 
Oil driven engines are rotating actuators that convert 
pressure driven, or liquid vitality into mechanical force. They 
work pair with a pressure driven siphon, which changes over 
mechanical force into liquid or water driven force. Water 
driven engines give the power and supply the movement to 
move an outside burden.  

Three basic sorts of water powered engines are utilized 
regularly today rigging, vane and cylinder engines with an 
assortment of styles accessible among them. Likewise, a few 
different assortments exist that are less normally utilized, 
including rotor or roller (orbital or roller star) engines. 
Water powered engines can be either fixed-or variable-
relocation, and work either bidirectional or unit-
directionally. Fixed-relocation engines drive a heap at a 
steady speed while a consistent information stream is given. 
Variable removal engines can offer shifting stream rates by 
changing the dislodging. Fixed-relocation engines give 
consistent torque; variable-removal structures give variable 
torque and speed. Torque or the turning and curving 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 07 Issue: 04 | Apr 2020                  www.irjet.net                                                                     p-ISSN: 2395-0072 

 

© 2020, IRJET      |       Impact Factor value: 7.529      |       ISO 9001:2008 Certified Journal       |     Page 6560 

exertion of the power of the engine, is communicated in. - lb 
or ft-lb (Nm). Three unique kinds of torque exist. Breakaway 
torque is ordinarily used to characterize the base torque 
required to turn over an engine with no heap. This torque 
depends on the interior contact in the engine and depicts the 
underlying "breakaway" power required to turn over the 
engine. Running torque creates enough torque to keep the 
engine or engine and burden running. Beginning torque is 
the base torque required to turn over an engine under 
burden and is a mix of vitality required to defeat the power 
of the heap and interior engine grating. The proportion of 
genuine torque to hypothetical torque gives you the 
mechanical proficiency of a water driven engine. 

 

Fig -2: Hydraulic motor. 

2.1.1 Characteristics of hydraulic motor 
 
Appraised Flow: Servo valves are evaluated at 1,000 psi 
drop, while Proportional Valves are evaluated at 150 psi 
valve drop. The stream under a no-heap condition, QNL will 
fluctuate with supply pressure. 

Recurrence Response: Servo or Proportional Valve 
recurrence reaction will shift with signal abundance, supply 
pressure, and inner valve structure parameters. The 
commonplace reaction differs with supply pressure as 
communicated by the adjustment in recurrence of the 90° 
stage point, as appeared in figure 3. Note that Direct Drive 
Valve reaction is autonomous of framework pressure. 

Step Response: Servo or Proportional Valve step reaction 
will differ with plentiful, supply pressure and inward valve 
plan parameters. See singular arrangement inventories for 
particulars. Full plentiful step reactions will regularly show a 
straight line parcel which speaks to stream immersion of the 
pilot organizes.  

Stream Load Characteristics: Control stream to the heap will 
change with different blends of burden pressure drop and 
electrical info. 

Interior Leakage: There are two wellsprings of inward 
spillage; first, move through the water powered enhancer 
(known as "tare stream") which is moderately steady, and 
second, stream around the spool which differs with its 
position. 

2.2 Dead axle 
 
A dead hub, additionally called a sluggish hub, isn't a piece of 
the drive train, yet is rather free-turning. The back pivot of a 
front-wheel drive vehicle is typically a dead hub. Numerous 
trucks and trailers utilize dead axles for carefully load-
bearing purposes. A dead hub found preceding a drive pivot 
is known as a pusher hub. A label pivot is a dead hub 
arranged behind a drive hub. Dead axles are likewise found 
on semi-trailers, ranch hardware, and certain overwhelming 
development apparatus serving a similar capacity. On certain 
vehicles, (for example, engine mentors), the label pivot might 
be steerable. In certain plans the wheels on an apathetic hub 
possibly come into contact with ground when the heap is 
critical, in this manner sparing superfluous tire wear. 

 

Fig -3: Dead axle. 

2.2.1 Working of dead axle 
 
A dead hub is a pivot that isn't associated with the motor, 
which means it doesn't turn under its own capacity. Its 
wheels turn just when the vehicle is moving, brought about 
by the drive pivot. Dead axles exist basically for load-bearing 
purposes. They help to circulate the heaviness of the vehicle, 
which is the reason numerous huge trucks have different 
dead axles. 

2.3 Hydraulic hoses 
 
A hose is explicitly intended to pass on pressure driven 
liquid to or among water driven segments, valves, actuators, 
and devices. It is commonly adaptable, regularly 
strengthened, and for the most part built with a few layers of 
fortification since water driven frameworks much of the time 
work at high or high weights. Water driven hose is utilized in 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 07 Issue: 04 | Apr 2020                  www.irjet.net                                                                     p-ISSN: 2395-0072 

 

© 2020, IRJET      |       Impact Factor value: 7.529      |       ISO 9001:2008 Certified Journal       |     Page 6561 

an assortment of mechanical pressure driven frameworks. 
Measurements, execution determinations, development 
alternatives, and highlights are significant parameters to 
consider while scanning for water powered hose. Water 
powered hose gives an essential way to moving liquid 
starting with one segment then onto the next, and 
simultaneously it supplies an intrinsic adaptability to 
fashioners. 

 

Fig -4: Hydraulic hoses. 

2.3.1 Properties of hydraulic hoses 

Size - In request to choose the correct hose size for 
substitution, it is essential to quantify within and outside 
hose breadths precisely utilizing exactness designed caliper, 
just as the length of the hose. Hosed is especially significant 
when hose bolster clasps are utilized or when hoses are 
steered through bulkheads. Check singular hose 
determination tables for ODs in providers' indexes. When 
supplanting a hose get together, constantly cut the new hose 
a similar length as the one being expelled. 

Temperature - All hoses are appraised with a most extreme 
working temperature running from 200° to 300° F 
dependent on the liquid temperature. Introduction to 
constant high temperatures can prompt hoses losing their 
adaptability. Inability to utilize water driven oil with the 
correct thickness to hold up under high temperatures can 
quicken this issue. Continuously follow the hose producer's 
suggestions. Surpassing these temperature proposals can 
diminish hose life by as much as 80%. Contingent upon 
materials utilized, worthy temperatures may extend from - 
65° F (Myrtle and winterized elastic mixes) to 400° F (PTFE). 
Outside temperatures become a factor when hoses are 
presented to a turbo complex or some other warmth source 

Materials - It is obligatory to counsel a similarity outline to 
watch that the cylinder compound is good with the liquid 
utilized in the framework. Raised temperature, liquid 
defilement, and focus will influence the concoction similarity 
of the cylinder and liquid. Most water driven hoses are 
perfect with oil based oils. Note that new promptly 
biodegradable or green liquids may introduce an issue for 
certain hoses. 

Weight capacities Hose working weight should consistently 
be picked with the goal that it is more noteworthy than or 

equivalent to the most extreme framework pressure, 
including pressure spikes. Hose closes - The coupling - to - 
hose mechanical interface must be perfect with the hose 
chose. The best possible mating string end must be picked so 
association of the mating parts will bring about release free 
fixing. 

2.4 Hydraulic cylinders 

A water driven chamber (likewise called a straight pressure 
driven engine) is a mechanical actuator that is utilized to 
give a unidirectional power through a unidirectional stroke. 
It has numerous applications, prominently in development 
hardware (building vehicles), fabricating apparatus, and 
structural designing. Water powered chambers get their 
capacity from pressurized pressure driven liquid, which is 
normally oil. The water driven chamber comprises of a 
chamber barrel, in which a cylinder associated with a 
cylinder pole moves to and fro. The barrel is shut toward one 
side by the chamber base (likewise called the top) and the 
opposite end by the chamber head (additionally called the 
organ) where the cylinder pole leaves the chamber. The 
cylinder has sliding rings and seals. The cylinder partitions 
within the chamber into two chambers, the base chamber 
(top end) and the cylinder bar side chamber (bar end/head 
end). Ribs, trunnions, clevises, and hauls are regular 
chamber mounting alternatives.  

 

Fig -5: Hydraulic cylinders 

2.4.1 Cylinder barrel 

The fundamental capacity of the chamber body is to hold 
chamber pressure. The chamber barrel is generally 
produced using sharpened tubes. Honed tubes are delivered 
from Suitable To Hone Steel Cold Drawn Seamless Tubes 
(CDS tubes) or Drawn Over Mandrel (DOM) tubes. 
Sharpened tubing is prepared to use for water powered 
chambers moving along without any more ID handling. The 
surface completion of the chamber barrel is regularly 4 to 16 
miniaturized scale inch. Sharpening procedure and Skiving 
and Roller shining (SRB) process are the two primary kinds 
of procedures for assembling chamber tube. The cylinder 
responds in the chamber. The chamber barrel has highlights 
of smooth inside surface, high exactness resilience, tough 
being used and so on. 
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2.4.2 Cylinder base or cap 

The principle capacity of the top is to encase the weight 
chamber toward one side. The top is associated with the 
body by methods for welding, stringing, jolts, or tie pole. 
Tops likewise proceed as chamber mounting parts [cap 
spine, top trunnion, top clevis]. Top size is resolved 
dependent on the bowing pressure. A static seal/O-ring is 
utilized in the middle of top and barrel (with the exception of 
welded development). 

2.4.3 Cylinder head 

The primary capacity of the head is to encase the weight 
chamber from the opposite end. The head contains a 
coordinated bar fixing course of action or the choice to 
acknowledge a seal organ. The head is associated with the 
body by methods for stringing, jolts, or tie bar. A static 
seal/O-ring is utilized in the middle of head and barrel. 

2.4.3 Piston 

The principle capacity of the cylinder is to isolate the weight 
zones inside the barrel. The cylinder is machined with 
depressions to fit elastomeric or metal seals and bearing 
components. These seals can be single acting or twofold 
acting. The distinction in pressure between the different 
sides of the cylinder makes the chamber expand and 
withdraw. The cylinder is connected with the cylinder pole 
by methods for strings, screws, or nuts to move the direct 

movement. 

2.4.4 Piston rod 

The cylinder bar is commonly a hard chrome covered bit of 
cold-moved steel which appends to the cylinder and reaches 
out from the chamber through the pole end head. In twofold 
pole end chambers, the actuator has a bar stretching out 
from the two sides of the cylinder and out the two parts of 
the bargains. The cylinder bar interfaces the pressure driven 
actuator to the machine segment accomplishing the work. 
This association can be as a machine string or a mounting 
connection. The cylinder pole is exceptionally ground and 
cleaned in order to give a solid seal and forestall spillage. 

2.4.5 Seal gland 

The chamber head is fitted with seals to keep the 
pressurized oil from spilling past the interface between the 
pole and the head. This zone is known as the seal organ. The 
benefit of a seal organ is simple evacuation and seal 
substitution. The seal organ contains an essential seal, an 
optional seal/cradle seal, bearing components, 
wiper/scrubber and static seal. In some cases, especially in 
little pressure driven chambers, the pole organ and the 
bearing components are produced using a solitary essential 
machined part. 

 

2.4.6 Seals 

The seals are considered / structured according to the 
chamber working weight, chamber speed, working 
temperature, working medium and application. Cylinder 
seals are dynamic seals, and they can be single acting or 
twofold acting. As a rule, Elastomeric seals produced using 
nitride elastic, Polyurethane or different materials are best 
in lower temperature conditions, while seals made of 
Fluorocarbon Vinton are better for higher temperatures. 
Metallic seals are additionally accessible and normally utilize 
cast iron for the seal material. Bar seals are dynamic seals 
and for the most part is single acting. The mixes of bar seals 
are nitride elastic, Polyurethane, or Fluorocarbon Vinton. 
Wipers/scrubbers are utilized to take out contaminants, for 
example, dampness, earth, and residue, which can make 
broad harm chamber dividers, poles, seals and different 
segments. The basic compound for wipers is polyurethane. 

 

Fig -6: Cut sectional view 

2.5 Three way valve 

Three, four and five-way ball valves are called multi-port 
valves. The three-way ball valve is the most widely 
recognized multi-port ball valve. A three-way ball valve has 
three ports or openings that are associated with funneling or 
tubing for gas or liquid stream (media) to go through. These 
ports are normally depicted as one channel and two outlet 
ports or one outlet and two bay ports relying on the stream 
course through the valve. Three-way ball valves are well 
known on the grounds that they are an affordable and basic 
method for giving both shut off and stream course control in 
a solitary valve body. Controlling move through a three-way 
valve is finished with a mix of how the funneling is set up, 
the handle revolution of the valve ball and the stream way 
through the valve ball (the ball bore or porting). 

 

Fig -7: Three-way valve 
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Most flat sort L design stream valves will have handles that 
are constrained to 180 degrees of turn. This accommodates 
three stream alternatives:  

 Left stream 
 Right stream  
 Cut off or close off stream  

Once more, this sort of L-design stream three-way ball valve 
is generally portrayed as a three position valve. 

3. LITERATURE REVIEW 

Eugeniusz et al 2010 inspected the disappointment brought 
about by cracked shaft of the can wheel. To investigate the 
disappointment discrete model has been created and 
utilizing FEM method examination has been done. At the 
broke area Macroscopic and infinitesimal picture has been 
taken dissect the tiny qualities so such disappointment of 
shaft can be forestalled in future 

Jovancic et al. 2011 analyze Load-Bearing limit of container 
wheel excavator and found that the power applied during 
exhuming activity are required to discover these powers for 
better structure of hardware, excavator parts and for 
direction arranging. 

Miodrag et al. 2011 inspected the disappointment of can 
wheel brought about by remaining worries in welded joints 
utilizing FEM approach. The outcomes are contrasted and 
the numerical–exploratory outcome and uncovered that the 
mix of working (dynamic) and lingering (static) stress can be 
over the breaking point lines of changed Goodman's. 

Babu and Venu et al.2014 advanced the excavator container 
utilizing limited component strategy. They create and basin 
for PC-09 and Zaxis-8-1 utilizing strong works and imported 
in ANSYS for transient investigation. They adjusted a few 
parameters and proposed an ideal plan. 

R M Dhawale, S R Whag Excavators are intended for 
excavating rocks and soils. It consists of four link members: 
the bucket, the stick, the boom and the revolving super 
structure. Thus it is very much necessary for the designers to 
provide not only a equipment of maximum reliability but 
also of minimum weight and cost, keeping design safe under 
all loading conditions. 

Babu and Venu et al.2014 optimized the excavator bucket 
using finite element method. They develop and bucket for 
PC-09 and Zaxis-8-1 using solid works and imported in 
ANSYS for transient analysis. They modified some 
parameters and proposed an optimum design. 

Kalpak et al 2015 The Excavator bucket tooth have to bear 
heavy loads of materials like soil, rock and subjected to 
abrasion wear due to the abrasive nature of soil particles. Its 
tooth got damaged due to abrasive wear and impact load. 
This paper deals with review of Excavators bucket tooth 
analysis to find out its actual failure. 

J.  Koivo (1994), presented the kinematics of specific 
construction machines as excavators (backhoes and 
loaders). A systematic procedure is presented to assign 
Cartesian coordinate frames for the links (joints) of an 
excavator. If the lengths of the actuators or the joint variable 
angles are given, the position and orientation (pose) of the 
bucket are determined by the forward kinematic equations. 
If the position and orientation of the bucket are specified, the 
joint variable angles corresponding to this bucket pose and 
the lengths of the actuators are calculated from the 
backward (inverse) kinematic equations. the corresponding 
velocity relations are derived for the hydraulically driven 
excavator (backhoe and loader). The kinematic equations 
presented establish the foundation for automatic computer 
control of this type of construction machine 

4. METHODOLOGY 

4.1 Real time excavator’s working process 

 

Fig -8: Normal excavator working 

4.2 With the assist of the additional wheels 

 

Fig -9: Excavator assisted with wheels working 
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4.3 Working methodology 

1. The hydraulic cylinder is used to lift the additional 
wheel setup and firmly hold it until it is disengaged. 

2. The dead axle is used to attach the hydraulic motor 
with it for the transmission purpose.  

3. The valve is used to transfer the main hydraulic 
power to the additional wheels  

4. The power from the engine is diverted to the 
additional setup with the help of the valve, and then 
the hydraulic motor is used for the propulsion of the 
wheels. 

5. The hydraulic cylinders lift the additional setup 
whenever it is needed. 

 4.4 Assembling methodology 

1. The working of our project is a simple one that the 
assist of wheels along with the track of the 
excavator.  

2. Assemble the hydraulic system for the lifting of 
wheels in the chassis frame as like the supporting 
leg fittings in the back hoe loader. 

3. Take two dead axles, attach the hydraulic motor to 
the one of the dead axle 

4. Connect the hydraulic motor with the wheels for the 
movement. 

5. Connect the hydraulic motor with the main 
hydraulic tube which is responsible for the 
transmission of the track  

6. We connect our additional hydraulic line with the 
main line with the help of the valve. 

7. Attach the dead axles with the hydraulic lifting 
system. 

 

5. LAYOUT 
 

 
Fig -10: Layout of the project 

6. RESULTS & DISCUSSION 
 
Subsequently the outcome is that the ordinary excavator is 
helped with the wheels so the excavator can have the option 
to go in both the lopsided landscape places and furthermore 
in the street surfaces with the assistance of the helped 
wheels. In the lopsided spots the extra wheels will be in the 
perfect position, if the excavator is expected to go in the 
street surfaces the extra wheels are lifted down with the 
assistance of the pressure driven chambers. At that point the 
three-way valve is utilized to redirect the pressure driven 
capacity to the extra wheel arrangement. The pressure 
driven force runs the water powered engine and afterward 
the water driven engine pushes the wheels. 

 
7.  CONCLUSION 

Subsequently the outcome is that the ordinary excavator is 
helped with the wheels so the excavator can have the option 
to go in both the lopsided landscape places and furthermore 
in the street surfaces with the assistance of the helped 
wheels. In the lopsided spots the extra wheels will be in the 
perfect position, if the excavator is expected to go in the 
street surfaces the extra wheels are lifted down with the 
assistance of the pressure driven chambers. At that point the 
three-way valve is utilized to redirect the pressure driven 
capacity to the extra wheel arrangement. The pressure 
driven force runs the water powered engine and afterward 
the water driven engine pushes the wheels. 
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