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\% Lesson 1 The Forklift Truck

The first lift trucks, introduced in the 1920s. were simple pieces of motorized equip-
ment designed to move pallet loads from one point to another point, Todav. sophisticated
lift trucks are available in a combination of designs, weight capacities and lifting heights
and with a variety of safety and ergonomic features. '

Perhaps the only universal characteristics of todayv's diverse selection of lift trucks are
the forks can be used to lift loads and the tires can be used to move them,

A forklift (Figure 1-1) is an industrial vehicle used to lift and move heavy quantities
of an item. A forklift has a power operated forked platform in front that can be inserted
under loads to lift and move them. Hydraulic systems are used in most forklifts although

some companies have developed electric actuator controlled lifts. They are particularly

Figure 1-1 A forklift

useful in warehouses, storerooms, construction sites and loading docks. Forklifts are used
both indoor and outdoor. on factory floors or in large cooling units. Forklifts typically run
on cither normal internal combustion engines or on electric motors. The specific fuel used
in non clectric lifts can be liquid propane. natural gas or regular/diesel gasoline.

Referring to Figure 1-2. it shows what a common forklift truck consists of.

Generally,a forklift truck consists of three parts: power equipment, chassis system
and working device. The power equipment can provide power for the truck. The chassis
system lets the truck travel. The working device is usually composed of mast,chain, slid-
ing carriage, fork and hydraulic cylinder,

-2.
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18 17 16 13 14
1—Lifting hydraulic cylinder 2—Tilt eylinder 3—Multi-way directional valve
4—~Gearshift control lever 5—Steering wheel 6—Radiator
7—Balance weight 8 —Hydraulic pump 9 Steering axle
10—Steering booster 11— Engine 12— Clutch or torque converter
13—Gear box 14— Handbrake 15— Transaxle
16—Mast 17—Sliding framework 18—Fork

Figure 1-2 The main components of a forklift truck

This lesson provides a briel introduction to some common types of lift trucks.

Counterbalanced lift trucks

The most common type of lift truck, also known as a forklift. is the counterbalanced
lift truck (Figure 1-3).

A weight located in the rear of one of these trucks counterbalances the weight of the
load, ensuring the truck doesn’t tip forward. Such trucks vary in lifting capacity from
about 1/2 ton to 60 ton or more and lifting height from 2 m to 6 m. Lifting velocities vary
from 7 m/min to 30 m/min, and traveling speed from 14 km/h to 30 km/h, or more.

Counterbalanced lift trucks are powered either by internal combustion engines or elec-
tric motors. More than 60% of the counterbalanced lift trucks sold in North America dur-
ing 2006 were of the internal combustion type. Internal combustion trucks run on a variety
of fuels, including gasoline, diesel, and liquid propane gas (I.PG) and compressed natural
gas (CNG). "* LPG is the most common fuel for indoor trucks. Larger lift trucks for out-
door use are typically gasoline-powered or diesel-powered.

v &%
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Figure 1-3 Counterbalanced lift trucks

Compared to electric trucks. internal combustion trucks are quicker and easier to refu
el, but they must be refueled multiple times per shift. While they also produce noise and
air-polluting emissions

Electric trucks get their power from large. heavy lead-acid batteries, which provide
much of their counterweight. These trucks are only suitable for indoor use. While they
cost more than internal combustion trucks, electric trucks are less expensive to operate,
Electric trucks are quiet. produce no emissions and can usually run a full eight-hour shift
on one battery charge,

Five companies now dominate the counterbalanced forklilt market in terms of world-
wide sales. They are;

. Toyota Industries Corporation
. KION Group

. Jungheinrich

[ 5 B %

NACCO Industries, Inc. with Yale and Hyster Brands

5. Crown Equipment

Narrow-aisle lift trucks

At 12 feet wide. standard storage aisles allow a counterbalanced lift truck to turn in
the aisle and put away a load. Narrow aisles (Figure 1-4 ) are typically only 8 feet wide
and some narrow aisles are only 5.5 to 6 feet wide requiring specialized lift trucks that
can put away loads without turning or that are small enough to make tight turns,

Three of the most common narrow-aisle trucks are reach trucks. turret trucks and or
der pickers,

1. Reach trucks

Reach trucks (Figure 1-5) are the original narrow-aisle lift truck, These trucks are

o 4
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(a) Sit-on reach truck (b) Stand-on reach truck

(¢) Side drive reach truck (d) Pedestrian reach truck

Figure 1-5  Narrow-aisle reach trucks

small enough to turn in narrow aisles because they don’t need a large counterweight. In-
stead. outrigger arms extend in front of the trucks to provide stability. The outrigger
arms, however. can prevent the trucks, depending on storage configuration, from getting

close enough to the storage rack to deposit and retrieve loads. To overcome this, a reach

« 5w
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truck is designed with a telescoping mechanism — called a pantograph — that allows the
forks to reach into storage locations.

Operator training for reach trucks may take longer than for other trucks because of
the complexity of the controls.

2. Turret trucks

The lift truck often chosen for work in very narrow aisles is the turret truck (Figure
1-6). These trucks have pivoting forks that turn 90 degrees on either side and traverse
from side to side.

To put away a load, an operator drives down the aisle with the load facing forward
and then stops at the designated storage location. The forks pivot to the appropriate side
and lift the load to the desired height. Then the forks traverse to their full extension, de-
positing the load. The forks return to their original position before forward travel re-
sumes,

Turret trucks can be completely operator guided or can run on a wire guidance
system — an attractive option in very narrow aisles. In man-up trucks, the operator com-
partment rises with the load. In man-down trucks, operators remain at floor level.

3. Order pickers

While reach trucks and turret trucks are used for storing and retrieving pallet loads,
order pickers (Figure 1-7) are used for handling individual items or cases. An order pick-
er, also known as a stock picker or an order selector, lifts the operator on a platform along
with the forks, The operator picks items from bulk storage locations and places them di-

rectly onto a pallet on the forks of the truck.

Figure 1-6 Turret truck Figure 1-7 Order picker

Order pickers can safely move forward while in an elevated position. They can be

completely operator-guided or can run on wire guidance systems.



Low lift pallet trucks (pallet jacks)
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The simplest and least expensive lift trucks are non-powered pallet trucks, also

known as hand pallet trucks (Figure 1-8) or hand pallet jacks,

Figure 1-8 Low lift pallet trucks

Non-powered pallet trucks use a lifting device — usually hydraulic — to raise pallets

just a few inches off the floor. Operators then grab the truck’s handle and pull the load

behind them.

ﬂ;New Words and _gxpressions

fork

forklift truck

chassis

internal combustion engine
tilt cylinder

gearshift control lever
radiator

balance weight

steering axle

engine

clutch or torque converter
gear box

mast

lifting capacity

counterweight

T

b f

JEf
AT
RS AN
AR H AR
V- i

% o)
KB

B a2 A 2R
WEE
HHEEE S
V- E




FHOMBEWKIF Professional English for Port Machineries

g Notes

[1] Today. sophisticated lift trucks are available in a combination of designs, weight

capacities and lifting heights and with a variety of safety and ergonomic features.
AR E ERER N EEME LAARMRITHE I BA S/E
SMANL TR A

[2] More than 60% of the counterbalanced lift trucks sold in North America during

! Exercises
L

2006 were of the internal combustion type. Internal combustion trucks run on a
variety of fuels, including gasoline, diesel, and liquid propane gas (LLPG) and
compressed natural gas (CNG). b3 2006 4858 40 o5 = 4 60 % 2t 8k
PULBRHESD ST 0. PR ML S % B R R AT A [R] L A2 45 P S8 Th IR N BE X
(LPG)HIE4F KRR (CNG),

l.

1.
2
3.

I.

1.

3.
- 8 L

Answer the following questions in English.

What is the most common type of lift truck?
What are the three of the most common narrow-aisle trucks?

What is simplest and least expensive lift trucks?

Translate the following English sentences into Chinese,

Counterbalanced lift trucks are powered either by internal combustion engines or e-
lectric motors. More than 60% of the counterbalanced lift trucks sold in North A-
merica during 2006 were of the internal combustion type. Internal combustion
trucks run on a variety of fuels, including gasoline, diesel, and liquid propane gas
(LLPG) and compressed natural gas (CNG). LPG is the most common fuel for in-
door trucks, Larger lift trucks for outdoor use are typically gasoline-powered or

diesel-powered.

. To put away a load. an operator drives down the aisle with the load facing forward

and then stops at the designated storage location. The forks pivot to the appropri-
ate side and lift the load to the desired height., Then the forks traverse to their full
extension, depositing the load. The forks return to their original position before
forward travel resumes,

While reach trucks and turret trucks are used for storing and retrieving pallet
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loads. order pickers are used for handling individual items or cases. An order pick-
er. also known as a stock picker or an order selector. lifts the operator on a plat-
form along with the forks. The operator picks items from bulk storage locations

and places them directly onto a pallet on the forks of the truck.

Il. Recite the following passages,

Generally,a forklift truck consists of three parts: power equipment, chassis sys-
tem and working device, Power equipment can provide power for the truck. Chassis
system lets the truck travel. Working device is usually composed of mast,chain, slid-
ing carriage, fork and hydraulic cylinder. It is working device that makes the truck
works.

Three of the most common narrow-aisle trucks are reach trucks, turret trucks

and order pickers,

Reading Material

An Introduction to a Forklift

A forklift truck (also called a lift truck, a fork truck. a forklift) is a powered indus-
trial truck used to lift and transport materials,

The modern forklift was developed in the 1960s by various companies including the
transmission manufacturing company Clark and the hoist company Yale & Towne Manu-
facturing. The forklift has since become an indispensable piece of equipment in manufac-
turing and warehousing operations.

The middle nineteenth century through the early twentieth century saw the develop-
ments that led to today’s modern forklifts. The Pennsylvania Railroad in 1906 introduced
battery powered platform trucks for moving luggage at their Altoona. Pennsylvania train
station. World War 1 saw the development of different types of material handling equip-
ment in the United Kingdom by Ransomes, Sims and Jef(ries of Ipswich. This was in part
due to the labor shortages caused by the war, In 1917 Clark in the United States began de-
veloping and using powered tractor and powered lift tractors in their factories.

Continuing development and expanded use of the forklift continued through the 1920s
and 1930s. World War 11, like World War 1 before, spurred the use of forklift trucks in
the war effort. Following the war. more efficient methods for storing products in ware-
houses were being implemented. Warehouses needed more maneuverable forklift trucks

that could reach greater heights. New forklift models were made that filled this need. In

L
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1956 Toyota introduced its first lift truck model, the Model [LA, in Japan and sold its first
forklift in the United States in 1967,

The following is a list, in no particular order, of the more common forklift truck
types:

Hand pallet truck — no power system of any kind.

Walkie low lift truck powered pallet truck, usually electrically powered.

Rider low lift truck — usually electrically powered.

Towing tractor — maybe internal combustion engine or electric powered.

Walkie stacker — usually electrically powered.

Rider stacker — usually electrically powered.

Reach truck — variant on a rider stacker forklift, designed for small aisles, usually
electrically powered, named because the forks can extend to reach the load. There are two
variants, moving carriage, which are common in North America, and moving mast which
are common in the rest of the world. and generally regarded as safer.

Electric counterbalanced truck —— comes in stand on end control, stand on center con-
trol, and sit down center control, which is the most numerous,

Internal combustion engine powered counterbalanced forklift — comes in stand on end
control. stand on center control, and sit down center control, which is the most numer-
ous. Engines may be diesel, kerosene, gasoline, natural gas, butane. or propane fueled.
and may be either two stroke spark ignition, four stroke spark ignition (common). two
stroke compression ignition, and four stroke compression ignition (common). North
American engines come with advanced emission control systems. Forklifts built in coun-
tries like Iran or Russia will typically have no emission control systems.

Electric Forklifts — powered by lead-acid batteries, several types of forklifts are elec-
tric: cushion tire forklifts, scissor lifts, order pickers, stackers, reach trucks and pallet
jacks. Electric forklifts are primarily used indoors on flat, even surfaces. Electric forklift
batteries last 6 consecutive hours or throughout an 8-hour shift with 2~3 breaks. Batter-
ies prevent the emission of harmful fumes and are recommended for facilities in food-pro-
cessing and healthcare sectors,

Sideloader — comes in stand on end control, and sit down end control, which is the
most numerous. It may be electrically powered, or have an internal combustion engine.
Engines may be diesel, kerosene, gasoline, natural gas, butane, or propane fueled, and
may be two stroke spark ignition, four stroke spark ignition (common), two stroke com-
pression ignition, and four stroke compression ignition (common). North American en-
gines come with advanced emission control systems. Forklifts built in countries like Iran or
Russia will typically have no emission control systems. Some sideloaders have hybrid driv-
etrains.

Telescopic handler — comes in stand on center control, and sit down center control,
which is the most numerous. Usually has an internal combustion engine. Engines are al-

.10-



