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’ ABSTRACT

y Fire is one major cause of loss in lives and property. The fire department and other public
disaster relief teams own many satisficated fire distinguishing equipment, including fire engines and
other supporting vehicles. Although these vehicles can control fire effectively, its’ large size and
congested traffic makes it inconvenient for practice purposes. It often arrives at the scene too late
to control the fire, Other times it cannot enter the small roads. There has been use of Portable fire
engine or supporting fire engine, but there has been use limited. Though its size is snrall, these four

i -wheeled trucks need a large turning radius. This makes it useless in small road with sharp turns.

The thesis research project for three-wheeled fire engine aims to develop a small fire

engine by modifying three-wheeled truck which has many advantages, small size, small tuming

Y

radius, easy handing in small roads. The study on basic information about fire engines reveal many

problems and provide directions for a design to solve the problems, The conclusion may be drawn

as follow,

' 1. Problems related to the type and proportion of the truck. The four-wheeled fire engine is a

g large car with a large turning radius. This makes it inappropriate for narrow roads. A three-
wheeled fire engine had previously been developed to carry water and included a gun turret
nozzle. Because of the heavy load and high cg point, the truck tends to overturn when passing
sharp curves. This problem can be solved by modiﬁing the compact three-wheeled truck with
a smaller tuming radius, so that it may be used as a small fire engine. A water tank is not
necessary, instead water is pumped from other sources, such as fire hydrants, water carrier
trucks, and natural water resources.

* 2. Problems on operating the equipment on the fire engine. Lack of equipment and improper
installment of the equipment causes inefficient operation of equipment. This problem can be

solved by rearranging the ;:quipment .to meet the actual procedure of the fireman during their



operation. Installation should be done in a manner that allows easy access and storage of the
equipment.

Problems related to storage of the fire extinguishing equipment are mainly due to the unorderly
placement of the equipment, and lack of proper storage for some essential equipment. Some
equipment protrudes from the engine body where it may be easily damaged. This problem can
be solved by arranging the equipment in an orderly fashion, practical for use and effective
utilization of space.

Problems on seating of fireman include being seated too far from the equipment, the high level
of the fire engine causing difficulty in climbing up and down, and safety risks while travelling.
This problem can be solved by relocating the seat to suit the operation procedure, reducing the
level of the fire engine floor, redesigning certain parts of fire to prevent fireman from falling
off, and redesigning the rear seat into a leaning position to allow better vision and allow
effective use of space.

Problems on the structure include inadequate cushion on the truck body to absorb crushing
force from all sides, that is on the front, back, over and under. This can be dangerous if an
accident occurs or the truck turn over. This problem can be solved by improvement of design

to withstand greater force upon impact, and to have roll bars over the truck of the truck for

protection in case truck rolls over.

. Problems on material and production include inappropriate use of material such as use of metal

plate, complicated placement of equipment causing difficulties for maintenance, cleaning, and

rust. This problem can be solved by use of non-metal material, such as Aluminum or Stainless

steel.

From problem and suggested solutions above the design is proposed under the scope of

Topic. A Daihatsu AB 550 CC. three-wheeled truck was used as a prototype and modified to use

as a three-wheeled fire engine with a portable fire pump which does not have its own water tank

and monitor gun turret but uses water from other sources such as fire hydrants, water carriers, or
natural water sources. They will be made for the fire department and public disaster units for use in
the city area, or in communities with traffic congestion or small roads, whether night or day.
Modifications are made on the structure, the body, the passenger compartment and the carriage to
meet operation requirement with emphasis on rapid driving maneuver, safety and convenience for
the fireman and high efficiency during operation. All necessary equipment are provided and placed

in proper order to allow easy access for usage, storage and maintenance. More over they can be

produced locally.



- e —

E From the scope of topic above, the three-wheeled fire engine was designed to provide
imaximum efﬁcien;y and to be easily maneuvered. It is compact size, shortened front-back wheel
. Space, gives the car a shorter tumning radius, this enables it to turn sharp curves safely. The
t narrower body enables the fire engine to pass through small roadways. The short trunk economizes
E parking space and is easier to maneuver. The emergency lamp was strategically placed where it
} would be seen from a distance and included an electronic siren, ensuring rapid arrival at the scene
; of the fire. The fire engine was designed to provide maximum efficiency by seating the fireman
; according to the equipment that individual would be using, by installing the necessary fire

extinguishing equipment in an orderly fashion, easy for access, storage and. maintenance. Other
! extra equipment installed such as fire extinguisher and small oxygen tanks for individual fire
fighting. The new hose reel fire hose will be installed to replace the rubber coated nylon delivery
hose which has a shorter life span. The hose reel fire hose also saves water, and is more efficient
for use, that is, it is a fire hose with a nozzle that can be connected to the water pump, can spray
water directly from the car or can be dragged quickly to the scene of the fire without having to lay
i down the hose before connecting it to the nozzle. It is also easier to roll back into reels. The
portable fire pump was designed complete with rails so it would not have to be lifted manually out
! of and into there are too open and a locked storage cabinet for keeping small expensive equipment,

especially designed so that the equipment can easily be seen from outside. The entire design uses

domestic material, and can be manufactured domestically in semi-industrial system and industrial

system.

Conclusion, the research and design resulted in a small fire engine suitable for uses in the
area with small roads and traffic congestion. More essential equipment for fire extinguishing and
provided in proper order and location, suitable to the seating of the fireman and easily accessible
for usage as well as maintenance. This allows effective operation and preventive measures for

possible losses of some small, expensive equipment. They can be used in the government sector,

the fire department, and disaster uhits.

Suggestions made from the results of this thesis research are, future improvements may be
necessary by increasing or reducing the number of equipment, the side of the truck for proper
location of the equipment in order to provide greater efficiency and appropriate uses. The shape
and form of the truck can be changed, but should be kept as small as possible because of

increasing number of cars in the city and traffic congestion as well as the increasing population.
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! CENTERLINE OF DRIVERS
PLAN VIEW ) (iLU‘ltCH PEDAL “' e
. om fi J. semerca, | o
. BRAKE PEDAL
' : ey — T [
___._L_____‘
15° ) 20° MAX COMFORT ANGLE .
I e woman g S
i 99% HLE MAN 5 R
! u
t
A
* T LARGE MAN
!
rl i LOCATION OF

HIGH LINK

N

BALL OF FOOT

X S

4

Of

Qal

=
y Pt

0 SMALL WOMAN

ol 203mm
*

e 3 3

s § 2

b B 3 o =

o.
¥ d G |4
@ 83
) o H&
. H
X £100R
! BAAKE: RESISTANCE _ 10-50 LB (44.5-222.4N)
3 FAEE PLAY 1.2 (30mm)
. PEDAL TRAVEL __0.5-2.5° (13-64mm) DOUBLE FOA BOOTS.
HEIGHT ABOVE ACCELERATOR __ 1.2° (30nvn) POWER ASSIST

1 . 6" (91mm) FOOT
j ACCELERATOR: RESISTANCE __ 4-10L8 {17.8-44.5N)
. FAEE PLAY _5°

MAX TRAVEL __20°
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PORTABLE FOOT PEDAL | FOOT-BARS ON MACHINE TOOLS
o T e | |
g | . nonsxio FEET | :
©= | _ sURFACE' FLOOR : o
Nt el l—— 8, RE*
- LN ‘02"5512 " ml 5‘
NORMAL STANCE M
6" FOOY CUI 1" MIN [ Y.
152 AEQUIRED ' 25.4mm -
PEDAL-BAR FOR USE 8Y EITHER FOOT 9 o
- \
Tegrepaano . fo:] § &
5 STANDING . 85 -
OPERATOR N s I8 L -
- | Wy o s
@ (et 4 4 | Gaour | G2 .~,§ 102203
FOOT 102 ;: 102 "~ FOOT
356mm TOE srmome-f- L]

0.5° (13) Mt DISPLAGEMENT
1% (25.4) MIN WITH BOOTS
2.5° (84) MAX ANKLE MOVES
4" (102) MAX iF LEG MOVES

FOOT PUSH BUTTONS

L CRAIR
FLOOR m DIAMETER 0.5-2° (13-51mm) '
,—m 21 M| RESISTANCE: 4-20 L8 (17.8-88N}
‘ 12°{305) MIN 10 LB {44.5N) IF FOOT RESTS.
BICYCLE PEOALS
- BICYCLE BICYCLE TRICYCLE
setieh | {ADULTS) (YOUTHS) (TOODLERS)
w NON-SKID 7 ,
L _4(102mm) 3.5 (89mwn) 2.5" (G4man)
h
. AAD] W __ 3°(76mm) 25 (@amm) | 2 (Stmm)
§ SPROCKET WHEEL ~rl =]~ A _ 7(178mm) ¢ (152mm) ~ 4° (102nwn)
FOOT POSTURES '
30° SITTING &

99 PERCENTILE MAN
AND t PERCENTILE WOMAN -

NO, 2 TOE
EXTENOS
BEYOND THE
GREAT TOE
ON SOME
PEOPLE.

NO. 1 DIGIT IS THE GREAT TOE: 2, 3, 4, 5 ARE THE LESSER OR SMAU_YOES
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- 4 9ME

- OHC
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IMUNTTUBNGU 2 §U ULUUGIN
ANunIensTUangu 71.6 UodluAS
AngnnTUangu 68.0 HadLNNT
Binuasviadten Ll Multi-spherical
ITUUSTUNTAN NI DY stnaNNTaudIBh
ANNFIUNIIAN 9:2
ANUAUDA 12.5/400 (kg/cm/rpm)
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ANBULMSTTANEINH 5 WUU Ad

MWN 2.6.2.6 LFAMIVANNITIDIUNUDINEDA LW
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D | dwulvgidasazviau & 10-40 % 1 60-90 %
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