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Abstract - Many people in India choose four wheeler wooden carts in order to sell their goods through different places. 
These type of carts lead to high risk of pushing by consuming more amount of energy. Which becomes tedious in summer 
and rainy seasons. So, In order to overcome such problems a new foldable carriage bicycle may be used for easy transport of 
goods. Foldable carriage is designed and fabricated on a bicycle. 
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I. INTRODUCTION 
 
Today, vending is an important source of 
employment for a large number of urban poor people, 
as it requires low skills and small financial inputs. 
Broadly defined, a street vendor is a person who 
offers goods or services for sale to the public without 
having a permanent built-up structure but with a 
temporary static structure or mobile stall (or head-
load). Street vendors occupy space on the pavements 
or other public/private areas, or could be mobile, and 
move from place to place carrying their goods on 
Four Wheeler Wooden Carts or baskets on their 
heads.  
 
The total number of street vendors in the country is 
estimated at around 1crore. Some studies estimate 
that street vendors constitute approximately 2% of the 
population of a metropolis. The street vendors market 
many goods - such as vegetables, fruits, household 
goods and food items etc.., who have no other 
channels of marketing the products that they produce. 
Most of the street vendors are using Four Wheeler 
Wooden Carts for marketing their products. They will 
sale the goods by placing goods on the wooden carts. 
They have to move the market place along the streets 
by pushing the cart. Men of all ages push (or pull) 
carts made from wood, fitted with four large fixed 
wheels. Maneuvering the carts is a laborious task 
without the aid of a steering axle; accomplished by 
pushing the cart for a distance, then picking up one 
end, swiveling to the desired direction, and resetting a 
course for a continued distance before repeating. This 
continues as long as it takes to sell the entire contents 
of each cart’s valuables. With perishable product to 
be sold, time is definitely of the essence. 
 
Carts move about residential and business 
neighborhoods regardless of the size of street or area 
of town; an impressive feat given the load some carts 
carry and the shoddy state of disrepair most find 
themselves. By sun-up, a walk of the streets by locals 
or tourists will yield multiple eager merchants already 

stocked with the day’s freshest finds. Women of the 
house can enjoy a fresh pick of produce from carts 
which move slowly past the front door of local 
homes. Cart sellers announce themselves with a loud, 
harrowing call. It’s all that is needed to bring 
customers in need of vegetables, fruit and dairy 
directly to the cart. 
 
The goal of the cart salesman is to be completely sold 
out by Noon. If that happens, they have enough time 
to catch a short nap before restocking their cart for 
the afternoon/evening sales push. If not, they’ll 
continue to move their cart under the heat of the day, 
rain of the monsoon or chill of the winter. By using 
the pushing carts person gets tired with in short 
period of time and vendors have to push the carts 
from home to market place. It will take much time. 
So wastage of valuable business time occurs. In case 
of street vendor who sells the goods by moving from 
one street to other street, at that time they have to 
spend much time even in non-domestic areas. Some 
of the vendors  using the bicycle to the business. 
Generally they carry the goods by keeping those 
goods in a bag and they will sell the goods by passing 
through the streets but they can carry only less 
number of products. Because, generally bicycle have 
the less carriage space, however by using the bicycle 
we can reduce the wastage of valuable time of 
business.  In this present project work get the solution 
for the above problems. By using foldable carriage 
bicycle vendor can place the goods on the foldable 
carriage and after reaching the market place open the 
carriage, place the goods on the carriage and sell the 
products easily. When the vendor wants to move 
from one street to other street, vendor can move 
easily without folding the carriage. 
 
II. LITERATURE REVIEW 
 
Hsiu-Lu and Hsu [1] are design the foldable bicycle 
carriage. A foldable bicycle carriage including a base 
frame, a support frame, two upper folders, two lower 
folders, a drag link, a wheel shaft, two wheels, a base 
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board and a cover plate.  Each of the upper and lower 
folders includes a frame seat for securing the upper 
and lower folders respectively under a rear edge of 
the support frame and on a rear edge of the base 
frame. The upper and lower folders can be inward 
folded to reduce the volume of the entire frame body 
of the carriage so as to facilitate the storage and 
transferring. 
Franys Chen [2] is invented Folding Cart. According 
to the invention, a cart includes a frame body having 
rear and front portions. The front portion has a 
bottom transverse tube portion with two ends being 
connected to the side fence members and bottom 
transverse tube portion is detachable from the frame 
body. A pair of rear wheels is attached to the bottom 
side of the rear portion. A U-shaped tube has two arm 
portions which extend in between and respectively 
pivoted to the side fence members, and an upper 
transverse handle portion is connected to the arm 
portions. The arm portions of the U-shaped tube are 
pivoted to the framing tubes. A seat member which is 
made of sheetins is suspended from the U-shaped 
tube. 
Lee Eckroth [3] invented the foldable carriage 
trailer. An improved foldable bicycle trailer including 
a foldable frame. Pair of wheels is permanently 
mounted in a rotatable manner to the foldable frame. 
The foldable frame with the wheels can fold up for 
storage. 
Yun-Chuan Chang and Chuan Fu Kao [4] 
invented the Folding Structure of Scooter. A folding 
structure of scooter mainly comprises of a front and a 
rear footboards and a hollow sleeve panel. sleeving 
the front and the rear footboards into the sleeve panel 
and then insert the bolts to screw the through holes on 
the sleeve panel and the sliding grooves on the front 
and the rear footboards to make the front and the rear 
footboards expandable to be pulled outwards for the 
user to step on to slide and contractible inside the 
sleeve panel to reduce the volume for facilitating 
carriage, shipping and storage. 
 
According to the available literature weight of the 
carriage is more and the carriage is not directly fixed 
to the bicycle. Due to this, length of the assembly of 
carriage and bicycle will increase. In the present 
work, the foldable carriage is divided into small trays 
and joined with hinges. Which is foldable. 
 
III. DESIGN AND FABRICATION 
 
3.1 Mechanism of the Foldable Carriage Bicycle:  
A foldable carriage bicycle including Lower 
Supporting Frame, Supporting Tubes with wheels and 
Upper Foldable Carriage. Lower supporting frame 
has U-Shape frame with rectangular plate which is 
fixed on the bicycle carriage. T-Shape supporting 
tubes are connected to the sides of the U-Shape frame 
by the hinges. One fixed tube is welded to the base of 
the U-Shape frame. Upper foldable carriage has seven 

trays. Among these seven trays one tray is fixed on 
lower supporting frame and one tray is fixed 
vertically on the tray which is fixed on the lower 
supporting frame. Remaining five trays are foldable 
and joined by the hinges. In that, three trays are 
connecting adjacently to the fixed tray and two trays 
are connected to the side trays by hinges.  
Initially open the lower supporting frame and inserts 
the supporting tubes to the lower supporting frame, 
then open the upper foldable carriage. 
 
3.2 Design Software 
NX-CAD 
NX 10 package is modeling, drafting, etc. It contains 
five sub-sections a) Opening an NX 10 session, b) 
Printing, saving, and closing part files, c) getting 
acquainted with the NX 10 user interface d) Using 
layers and e) Understanding important commands and 
dialogs NX for Design is an integrated solution that 
helps you develop innovative new products. With 
leading-edge design tools and technologies, NX 
streamlines and accelerates the product development 
process. Unlike CAD-only solutions and closed 
enterprise solutions, NX delivers the highest 
integration between development disciplines in an 
open, collaborative environment. 
 
ADVANTAGES of NX 10 
NX design tools are superior in power, versatility and 
productivity. You can work faster and more 
efficiently in the full range of design tasks, from 2D 
layout through 3D modeling, assembly design, 
drafting and documentation. With breakthrough 
technologies, efficient interaction and streamlined 
workflows, NX design tools help you accomplish 
design tasks much more quickly than with other CAD 
systems. 
 
3.3 Modeling 
Bicycle Modeling 
Bicycle is modeled by using NX-CAD with Standard 
dimension of the HERO JET GOLD  Bicycle. 
 
Modeling of Lower Supporting Frame 
Components 
U-Shape Frame 
U-Shaped frame was designed in NX-CAD with 
required dimensions as shown in the  
Fig.1. Holes are created in rectangular plate to fix to 
the bicycle carriage by using bolts and nuts.  
  

 
Fig. 1 Drafted view of the U-Shape frame 
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T-Shape Frame 
T-Shaped frame was designed in NX-CAD with 
required dimensions as shown in the  
Fig.2 Square tube was added at the end of the T-
Shaped frame to hold supporting tubes. 
 

 
Fig. 2 Drafted view of the T-Shape Frame 

 
Corner Supporting Tube 
It is join to the end of the T-Shaped frame with 
hinges. . Square tube was added at the end of the 
Corner supporting tube to hold supporting tubes 

 
Fig. 3 Drafted view of the 

 
Supporting Tube with Wheels 
Components 
Square tube with wheels 
A Square tube is modeled with required dimensions 
as shown in Fig 5 and a wheel is modeled and 
assemble at the bottom of square tube. 
 

 
Fig. 5 Drafted view of the Supporting Tube with wheels 

 
Supporting Bar 
A rectangular bar is modeled and having two holes at 
the ends. This bar connects the front supporting tube 
and back supporting tube with bolts and nuts. 

 
Fig. 4 Drafted view of the Supporting Bar 

 
Assembly of Lower Supporting Frame. 
 

 
Fig.9 NX Model Assembly of Foldable Supporting Frame 

 
Assembly of Supporting Tube with Wheels 
 

 
Fig. 10 nx model of Assembly of Supporting Tube with Wheels 
 
Lower Supporting Frame is assemble on the bicycle 
carriage then Supporting tubes with wheels are 
assemble to the lower supporting frame.  
 
By using the advanced simulation in NX-CAD 
Software simulate the assembly. This shows the 
balancing of assembly on bicycle.  
 
Modeling  of the upper foldable carriage 
Upper foldable carriage has seven trays. Each tray is 
modeled with dimensions given in table 1.One tray is 
fixed on lower supporting frame and one tray is fixed 
vertically on the tray which is fixed on the lower 
supporting frame. Remaining five trays are foldable 
and joined by the hinges. In that, three trays are 
connecting adjacently to the fixed tray and two trays 
are connected to the side trays by hinges. Four hooks 
are fixed four corners to hold the carriage to be 
closed. A cover plate is modeled and two lock 
systems are modeled and fixed in front and back side 
of the equipment. 
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TABLE.1 Dimensions of the Upper Foldable Carriage 

 

 
Fig.7 Designed model of Upper Foldable Carriage 

 
3.3 Description & Fabrication of Foldable 
Carriage Bicycle 
 
Lower Supporting Frame 
A U-Shaped frame designed with one inch square 
tube. A sheet of 450×300mm welded on the frame of 
U-Shaped frame, supporting tube of 500mm length 
welded on the backside of the U-shaped frame. Two 
T-Shaped frames made with the one inch square tube 
and two tubes of 400mm length are joined to the two 
T-Shaped frames by using the hinges. 
 
Then the T-Shaped frames are joined to the U-shaped 
frame by using hinges on both sides. Four tubes, 
which can hold the one inch square tubes will be 
attached to the four free ends by welding operation. 
 

 
Fig.10 Fabricated Model of Foldable Supporting Frame 

 
Supporting Tubes with Wheels 
Four wheels are attached to the four ends of the 
square tubes of lengths 700, 700, 730 and 730(mm). 
Square rods of 700mm length are inserted at the front 

side. Remaining two tubes are inserted to the 
backside of the frame. Back side tubes are having 
higher length because of carriage of cycle has an 
inclination. One smaller and one longer tube is joined 
by the bar by using nuts and bolts as shown in the 
figure below. 
 

 
Fig.11 Supporting Tubes with Wheels 

 
Upper Foldable Carriage  
In the fabrication of the upper foldable carriage, we 
have used easily available material zinc sheet 24mm 
size. It have the lesser weight compared with other 
sheets. 
 
For the fabrication of  trays of the foldable carriage, 
cut the sheet with dimension as above with giving 
50mm extra each side. After cutting, remove 
50×50mm square plate at  each corner. Mark a line at 
the 20mm from the edge and another line at 50mm 
from the edge with marker. After marking, the sheet 
is bent by bending machine with angle of 90 degrees. 
Corners of the trays are welded by using gas welding 
except for the cover tray. 20mm bent portion for the 
cover tray will be folded inside for the cover tray. 
 
Fixed vertical tray is fixed vertically on one adjacent 
side of the horizontally fixed tray. Three adjacent 
trays were connected adjacently to the fixed tray by 
hinges. Corner plates are connected adjacently to the 
side adjacent plates by using hinges. Four hooks are 
placed to the two sides of the fixed vertical tray and 
back adjacent tray to hold the side plates. Two lock 
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systems are fixed to the cover plate as shown in the 
figure below. 

Total arrangement of assembly is shown in the figure 
below. 

 
Fig. 6 NX model of Upper Foldable Carriage when it is folded. 

 

 
Fig.8 Fabricated model of upper foldable Carriage 

 
Finally fix the lower supporting frame on the bicycle carriage by using bolts and nuts with washers. After that 
we will fix the foldable carriage on the lower supporting frame. 
 

 
Fig.12 NX Model of the Foldable Carriage Bicycle when Upper Foldable Carriage is closed, Lower Supporting Frame opened and 

Supporting Tube with wheels are placed 
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Fig.13 Fabricated Model of the Foldable Carriage Bicycle when it is folded.

 

 
Fig.14 Fabricated Model of the Foldable Carriage Bicycle when it is open 

 
IV. ADVANTAGES 
 
Advantages of the Foldable Bicycle Carriage as 
follows 
 
 Seller can move through small streets.  
 Easily move to the market place from the home. 
 Pushing of the cart is not required. 
 It is also helpful in the rainy seasons. 
 Easy to move from one street to other street. 
 Easy to fabricate. 
 Cost of the foldable carriage bicycle is lesser 

compared with pushing cart. 
 
 
 
 

CONCLUSION 
 
By using the foldable carriage bicycle, seller can 
move the market place by cycling with less effort and 
less time. Seller can move through small streets. The 
weight and cost of this foldable carriage bicycle is 
lesser compared with pushing carts.  
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