ELECTROMOTI VE ‘REACH TYPE FORKLI FT TRUCK WTH A TILTABhEﬁBAﬁWERY
BED FIELD OF THE | NVENTI ON The present invention rehal ?ﬁo
generally ‘to a reach type forklift truck whose nast assenbly |4 vab

back d&nd forth along reach legs and, nore specifically to an electronntlve
reach type forklift truck of such const ructi on enabl i ng a heavy wei ght
battery to be taken out of its storage conpartnent with ease.

BACKGROUND OF THE | NVENTI ON Forklift trucks have been used either to-
lift objects of relatively heavy wei ghtl-up to an elevated | ocation or to

nove the objects fromgpRt-PRi mq@qﬁ#@qﬂm Rt gerwor ki ng site.
Dependi ng on the power sour ces enpl oye orklift trucks are
classified into an  qRUCK WITH A TILTABLE BATTERY BED

FIELD OF THE INVENTION

The present invention_ relates generally to a reach type forklift
truck whose mast assembly is movable back and forth along reach legs
and, more specifically to an electromotive reach type forklift truck of
such construction enabling a heavy weight battery to be taken out of

its storage compartment with ease.

BACKGROUND OF THE INVENTION

Forklift trucks have been used either to lift objects of relatively
heavy weight up to an elevated location or to move the objects from
one place to another within a limited working site. Depending on the
power sources employed, the forklift trucks are classified into an
engine-driven forklift truck which may usually operate in the outdoor
area and an electromotive forklift truck which are suitable for indoor
operation, thanks to its reduced or little emission of exhaust gas and
noise. Another method of classifying the forklift trucks depenas on the
mobility of mast assembly with respect to a vehicle body: a standard
forklift truck whose mast assembly remains fixedly attached to the
front end of the vehicle body; and 9: reach type forklift truck whose
mast assembly is movable back and forth along reach legs with respect

to the vehicle body. The standard truck is typically equipped with an
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engi ne-driven forklift truck which may usually operate in the outdoor
and an el ectronotive forklift truck which are suitable for indoor
operat.i on, thanks to its reduced or little em ssion of exhaust gas and

noi se.” Anot her nethod of classifying the forklift trucks depends on the
nobility of mast assenbly with respect to a vehicle body: a standard
forklift truck whose nmast assenbly remains fixedly attached to the fro
end of the vehicle body; and a reach type forklift truck whose mast
assenbly is novabl e back and forth al o'r?g' reach legs with respect to th
vehi cl e body.intémaltcntarstido enfines whips theé Irgadndivppadudh ti ovided with
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conbustion engine, while the reach type truck is provided

an el eciri gleBMO mane andalal Ya¥terpeHeding! dadtiictyt Yot thd haofoe| o,
whi ch sense the latter is frequently referred to as an el ectronotive reach
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teach type forklift truck.

The prior art electromotive reach type truck includes a vehicle
body and an overhead guard mounted on the top of the vehicle body to
protect the operator from any falling objects. Extending forwards from
the frontal lower edge of vehicle body are a pair of spaced-apart,
parallel reach legs, each of which has a load wheel at its distal end.
A drive wheel and a caster wheel are mounted to the vehicle body by
way of a suspension so as o support the weight of the forklift truck
on the ground in cooperation with the respective load wheel. The
vehicle body is further provided with a drive unit compartment and an
operator’s room both arranged side to side at the rear section thereof,
and with a fluid pressure control compartment and a battery storage
room disposed one above the other at the front section thereof.

Welded to the respective inboard surface of the reach legs are a
pair of mutually confronting rails each having a guide grove extending
along the full length of the corresponding reach leg. A mast assembly,
which serves to lift objects, is mounted between the rails for back and
forth sliding movement, viz, reach operation, relative to the vehicle
body. The reach operation of the mast assembly may be effected
through the use 6f a reach cylincier, one end of which is secured to the

vehicle body and the other end of which is affixed to the mast

ody an& an overhead guard nounted on the top of the
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protect the operator fromany falling objects. Extending forwards from the
frontal |ower edge of vehicle body are a pair of spaced-apart, parallel
reach.l egs, each of which has a |oad wheel at its distal end. A drive
wheel ’and a caster wheel are nounted to the vehicle body by way of a
suspension so as to support the weight of the forklift truck on the ground
I n cooperation with the respective | oad wheel. The vehicle body is further
provided with a drive unit conpartnent and an operator's room both
arranged side to side at the rear sectgen thereof, and with a fluid
pressure control conpartnment and a battery storage room di sposed one above
t he ot her at asfemblyont section thereof. Wl ded to the respective

i nboard surface of the reach legs are a pair of nutually confronting rails

each having a gui dEx§m@Ves 6K itBe dofgentidrdlgmiabe dssdhblyeigilidefa twe stage
correspondi ng reach Il eg. A mast assenbly, which serves to |lift objects, is

mount ed bet wegkitt BEsdrAblyS ahfll abfifriee aftdge§ Riakh adsblibhy thiay egmntlift vébjectseach
operation, relative to the vehicle bogy. The reach operation of the mast

eSS Y T e 5L AR Ao Aage s hgnty, ot of

to the nast The two stage mast assembly consists of an outer mast, an inner mast
telescopically fitted to the outer mast for elevational movement
therealong and a carriage assembly slidable along the inner mast
together with the objects loaded thereon. The elevational movement of
the inner mast may be brought about by means of a lift cylinder. The
inner mast carries a couple of sheaves rotatably attached to the top
portion thereof. Trained over or wound around the respective sheave is
a chain anchored at one end to the inner mast and secured at the
other end to the carriage assembly such that the elevational movement
of the inner mast may cause the carriage assembly to slide along the
inner mast.

On the contrary, the three stage mast assembly includes an
outer mast, an intermediate mast telescopically fitted to the outer mast
for elevational movement therealong, an inner mast similarly fitted to
the intermediate mast for elevational movement therealong and a
carriage assembly slidable along the inner mast together with the
objects to be lifted. A lift cylinder is used to cause elevational
movement of the intermediate mast relative to the outer mast. The

intermediate mast carries at its top portion a couple of sheaves around

which chains are wound with their rear ends anchored to the outer.



3-- assenbly. Exanpl es of the conventional mast assenbly include a
two stage. nmast assenbly and a three stage -mast assenbly that can lift
objects wup to a higher elevation than the two stage nast assenbly woul d
do. The two stage mast assenbly consists of an outer nast, an inner nast
telescopically fitted to the outer mast for el evational novenent
thereal ong and a carriage assenbly slidable along the inner mast together
with the objects | oaded thereon. The el evational novement of the. inner
mast may be brought about by neans of a Fift cylinder. The inner mast

carries a couple of  sheaves rotatably attached to the top portion _thereof.
Trai ned over ’&S‘%\Aﬁ%&?‘ﬁ?‘b ﬁ&ttqﬁ’g pecyiped ttpideshetiore pithe inner magtcAdvad at
one end to the inner mast and secured at the other end to the carriage
assenmbl y sucWillhmakensune that thmslevationakbmoveofenthef theéntermediateymestise

the carriage assenbly to slide along the
results in the like movement of the inner mast along the intermediate

‘mast. The sliding movement of the carriage assembly along the inner
mast may be provoked by a carriage cylinder fixedly mounted to the
inner mast.

According to the prior art forklift trucks as referred to above, a
battery of heavy weight, _usually weighing as great as 500Kg, is to be
housed within the battery storage room in the transverse direction of
the vehicle for the continued supply of electric energy to the electric
motor or other electric devices. The battery is placed on a bed that has
a number of support rollers coming into contact with the underside of
the battery and thus easing the pushing-in and pulling-out operation
of the battery. A side guard and a front guard are removably attached
to the bed to hold the battery in place against any unwanted
displacement which would otherwise take place in the process of truck
operation.

When the electric energy charged in the battery runs dry, it
should be taken out from the battery storage room and a new battery
has to be pushed into the battery storage room in place thereof. Since
the battery is quite heavy as noted above, it would be highly difficult
and even hazardous for the operator or maintenence crew to remove
the battery out of the battery storage room. In case of a woman

operator, there may be such instances that she cannot taken out the



I nher mast. On the contrary, the three stage mast assenbly includes
an outer.nmast, an internediate nmast telescopically fitted to the outer
mast .for el evational novenent therealong, an inner mast sinmilarly fitted
to tHhHe internedi ate nmast for el evational novenent thereal ong and a
carriage assenbly slidable along the inner mast together with the objects
to be lifted. Alift cylinder is used to cause el evational novenent of the
intermedi ate nast relative to the outecsoast. The internedi ate mast
carries at its top portion a couple of sheaves around which chains are

wound wi th t heitterfe@itholt Tesdi€ e Gthet Herbéh’® WsSistance. _ _
-4- nmmst and their front end secured to the bottomof the inner nast. This
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mast. The sliding FRERPHitefachiftCBAd | AUGAARRE D Ynd' OAShehBEnh  MMctitt
trucks stated above, it is an object of the invention to provide an
electromotive reach type forklift truck that makes it possible to taken
out a battery from its storage room with ease and safely.

With the object in mind, the instant invention provides an
electromotive reach type forklift truck comprising, in combination: a
vehicle body having a battery storage room with a lateral access
opening; a pair of spaced-apart reach legs extending forwards from the
vehicle body and provided with guide rails attached to the respective
one of the reach legs; a mast assembly having a base movable back
and forth along the guide rails with respect to the vehicle body; a
battery bed disposed at the bottom of the battery storage room and
having an outer end adjacent the lateral access opening of the battery
storage room and an inner end far away from the lateral access
opening, the battery bed tiltable between a first position wherein the
outer end of the bed remains not lower than the inner end and a
second position wherein the outer end of the bed grows lower than the
inner end so that the battery has a tendency to move toward the
lateral access opening; and means for causing the battery bed to be
tilted into the second position.

In the preferred embodiment, the. tilt means includes a lift arm

mounted to the battery bed for swinging movement about a pivot axis



mast may- be provoked by a carriage cylinder fixedly nmounted to the inner
mast . . According to the prior art forklift trucks as referred to
above, a battery of heavy weight, usually weighing as great as 500Kg, is
to be’ housed within the battery storage roomin the transverse direction
of the vehicle for the continued supply of electric energy to the electric
not or or other electric devices. The battery is placed on a bed that has a
nunber of support rollers comng into con%gct wi th the underside of the
battery and thus easing the pushing-in and pulling-out operation of the
battery. A sbegvapmarsl fdded bbsifibn0gahdralye pREeBbl toatthached aha tdie bed
to hold the battery in place agai nst any unwanted displacenent which would
ot herw se ta Enddiibhe S oper.at, he
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el ectric energy charge runs n “out

fromthe bat St Qr .J QoM. a ew b [ .has ed iL.nto the
battery st orggeé%rs 0%0%1 ?%?36 gctgaﬂet Elgtr (aaaggl.vxgi ﬁééew%emgoatthgrgﬁfoz&l%%ﬁ%githo&vy as
not ed above, it would be highly difficu]t ven hazar dous,_.for the
operator or ﬁﬁ{irﬂ‘bﬁi’éﬂEénﬁ?%i‘?v??%me%?ﬁggﬁgﬁae]ﬁ Y WWerly g9: hays
storage room I% case of a wgrr,an _ .

the battery bed tilted into the second position.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features, advantages of the
invention will become apparent from a review of the following detailed
description of the preferred embodiment taken in conjunction with the
accompanying drawings, in which:

Fig. 1 is a partially cut-away side elevational view of an
electromotive reach type forklift truck in accordance with the invention;

Fig. 2 is an enlarged cross-sectional top view showing a battery
bed and its environmental structures, with portions of the truck
removed for simplification;

Fig. 3 is an exploded perspective view illustrating the battery
bed and a lift arm swingably attached thereto;

Fig. 4 is a front elevational sectional view showing the battery
bed in a first battery storage position and the lift arm in a folded
position;

Fig. 5 is a view similar to Fig. 4 but showing the battery bed in
a second battery removal position and the lift arm in an unfolded
position;

Fig. 6 shows the lift arm coming into contact with a push



operator.,, there may be such instances that she cannot taken out the

battery without resort to other person's assistance. SUWARY OF THE

| NVENTI ON' Taki ng i nto account the drawbacks of the conventi onal
forklirft trucks stated above, it is an object of the invention to provide
an electronotive reach type forklift truck that nakes it possible to taken
out a battery fromits storage roomw th ease and safely. Wth the
object in mind, the instant invention prevides an electronotive reach type
forklift truck conprising, in conbination: a vehicle body having a battery
storage room er, S ni d t ach

| egs ext endi r%bl?g?ﬁvaé%tg fr?%s%a?)%gé ?/Seg@% IB%S%?/mggédg p@%{/‘?%ﬁ Ecﬁﬁﬁgwt g
rails attachegdptge 45 v ective one of the reach |egs; a mast assenbly
havi ng a base m)vab bac and forth along the guide rails with respect to

the vehicl e body; ﬁlg. 7 is a view similar to Fig. 6 but illustrating the lift arm
and the battery bed pushed upwardly by the camming action of the
push member.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to Fig. 1, it will be noted that an electromotive
forklift truck is provided with a vehicle body 10 and an overhead guard
12 mounted on the top of the vehicle body 10 to protect the operator
from any falling objects. The vehicle body 10 has a battery storage
room 16 that may removably receive a battery 14 feeding electric
energy to various electric devices of the forklift truck, inclusive of an
electric drive motor not shown in the drawings. Extending forwards
from the frontal lower edge of the vehicle body are a pair of reach legs
18 and a pair of guide rails 20 each welded to the inboard side of the
respective reach leg 18.

A mast assembly 22 is supported on the guide rails 20 for back
and forth sliding movement with respect to the vehicle body 10 in
response to the extension and retraction of a reach cylinder 24. The
mast assembly 22 has object carrying forks 28 elevationally movable
therealong by virtue of a lift cylinder 26. A drive wheel 30 is mounted
to the vehicle body 10 through the use of a suspension(not shown),
while a load wheel 32 is rotatably attached to the front distal end of

the respective reach leg 18.
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cover 38. The battery 14 may be taken out from the battery storage
room 16 through the lateral access opening 40 for replacement with a
new one. The lateral access opening 40 may be, but does not have to
be, openably closed off with a suitable cover plate. At the rear side of
the center plate 34, an operator’s compartment 42 and a drive unit
compartment 44 are arranged in the transverse direction of the vehicle
body 10.

In addition, the mast assembly 22 is provided with a mast base
46, at the flank sides of which guide rollers 48 are attached so as to
make a rolling contact with the guide rails 20, assuring smooth sliding
movemént of the mast assembly 22 along the reach legs 18. Projecting

vertically upwards from the mast base 46 is a push member 50 which

‘has a rearwardly downwardly inclined top surface 52 whose function

will be set forth later.

On the bottom of the battery storage room 16, a battery bed 54
removably supporting the battery 14 lies across the reach legs 18 and
the guide rails 20 in the transverse direction of the truck. The battery
bed 54 has an outer end adjacent to the lateral access opening 40 of
the battery storage room 16 and an inner end far from the lateral
access opening 40, namely, adjacent to the side cover 38. One of the

innovative features of the invention resides in that the battery bed 54



the battery bed tilted into the second position. BRI EF DESCRI PTI ON OF THE
DRAW NGS . The above and ot her objects, features, advantages of the

i nvention will become apparent froma review of the follow ng detail ed
descri'ption of the preferred enbodi nent taken in conjunction with the
acconpanyi ng draw ngs, in which: Fig. 1is a partially cut-away side
el evational view of an electronotive reach type forklift truck in
accordance with the invention; Fig.g2 is an enlarged cross-sectional
top view showing a battery bed and its environmental structures, wth

portions of tiheiftableKbetwRiERY 8 ikt stoid5 Eééiﬁiéhi@ﬁérein the olifed- erd] iof M2
expl oded perspective viewillustrating the battery bed and a lift arm

swingabl v al tagnsd JhEkiBkOat the eleveildh efuhf 18! oM ithef BYUA! LN Hnse ehonal

view showi ng the battery Dbed in a first ‘battery storage position and the
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lift armin %%tye% ng %4 8gc:soin:[1eisopo;wer than its inner end. The tilting movement
of the battery bed 54 will be further described later with reference to
Figs. 4 and 5.

As best shown in Fig. 3, the battery bed 54 consists of a pair of
parallel side beams 56, 56’ extending in the transverse direction of the
truck and outer and inner end beams 58, 60 fixedly secured to the
longitudinal ends of the side beams 56, 56’. While the outer end beam
58 is pivotally attached to the left reach leg 18 by a hinge pin 62 as
noted in Fig. 2, the inner end beam 60 lies simply on the right reach
leg 18. This enables the battery bed 54 to be subjected to tilting
movement about the axis of the hinge pin 62. The battery bed 54
further includes a plurality of roller shafts 64 generally equally spaced
along the length of the side beams 56, 56° and a plurality of support
rollers 66 held at the opposite ends of the respective one.of the roller
shafts 64 to slidingly support the battery 14 placed on the battery bed
.54’- In the vicinity of the outer and inner end beams 58, 60, a pair of
génerally "U"-shaped brackets 68 are welded to the side beam 56.

The brackets 68 serves to detachably hold a side guard 70
restraining inadvertent displacement of the battery 14 in the forward
derection of the truck. An end guard 72 is engages at its one end with

the outer end of the side guard 70 by means of a latch pin 74. The



Fig. 6 shows the Iift armcomng into contact with a push

-7- menber of a nmast base as the latter noves rearwardly toward the

- vehicle body; and Fig. 7is aviewsimlar to Fig. 6 but
illustrating the Iift arm and the battery bed pushed upwardly by the

camm ng action of the push nenber. DETAILED DESCRI PTI ON OF THE PREFERRED
EVBODI MENT Referring nowto Fig. 1, it will be noted that an

el ectronmotive forklift truck is prongﬁg with a vehicle body 10 ‘and an
overhead guard 12 nounted on the top the vehicle body 10 to protect the

operator froghén¥nabf ithe ehdeglisd Theinkbied ehiRgh iRe Namtér RAhfeerd.
storage room 16 that nmay renovably receive a battery 14 feeding electric
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movement toward the lateral access opening 40 of the battery storage
room. 16. It will be preferred that a soft pad 76 is secured to the
inside surface of the end guard 72 to absorb any shock that might
occur due to lateral movement of the battery 14 in the battery storage
room 16. For the battery 14 to be removed from the battery storage
room 16, it would be necessary to pull out the latch pin 74 and then
detach the end guard 72 either independently or together with the side
guard 70.

Referring to Figs. 2 and 3, it will be appreciated that a lift arm
78 is swingably mounted to the side beams 56, 56’ of the bed 54 for
movement about a pivot shaft 80 between a folded position and an
unfolded position. When in the folded position, the lift arm 78 is
rendered substantially parallel with the battery bed 54, although the
lift arm 78 becomes generally perpendicular with respect to the battery
bed 54 in its unfolded position. The lift arm 78 is provided at its free
end with an end roller 82, the axis of rotation 84 of which is
orthogonal to the axis of the pivot shaft 80 about which the lift arm
78 rotates. A return spring 86, for instance, torsion sping, is retained
on the pivot shaft 80 to normally bias the lift arm 78 into the folded
position. The swing angle of the lift arm 78 is limited by a stopper
block 87 welded to the side .bea.m 56'.

As shown in Figs. 2 and 4, an arm pedal 88 is pivoted to the



fromthe frontal |ower edge of the vehicle body are a pair of reach |egs

18 and a pair of guide rails 20 each welded to the inboard side of the

respective reach | eg 18. A mast assenmbly 22 is supported on the

guide'rails 20 for back and forth sliding novenent with respect to the

vehicle body 10 in response to the extension and retraction of a reach

cylinder 24. The nast assenbly 22 has object carrying forks 28

el evationally novable therealong by virtue of a lift cylinder 26. A drive

wheel 30 is nmounted to the vehicle bodyl10 through the use of a
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front distal end o the respective reach |l eg 18. As
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center plate a fron _ _ \ lI'eaving a eral
access openi gg & qe%r tp%?tiggp@al f t'illedgrr%f pteggl %Bdgnd a lug 78a of the lift

arm 78 via ball joints 92 or other suitable joint means.

The procedure of taking out the battery from the battery storage
room will now be described with reference to Figs. 4 through 7.
Initially, the battery bed 54 remains in the first storage position, as
seen in Fig. 4, wherein the battery bed 54 makes an angle of ¢ with
respect to the horizontal plane, assuring that the battery 14 has a
tendency to move away from the lateral access opening 40. This
provides two advantages, one of which is that a new battery may be
readily pushed into the battery storage room 16 and the other of which
is that the battery 14 already housed in the room 16 would be hardly
moved toward the lateral access opening 40 even when the forklift
truck undergoes severe jerking motion. Unwanted movement of the
battery 14 in the room 16 will be further restrained by the side guard
70 and the end guard 72.

To remove the battery 14 out of the battery storage room 16,
the side guard 70 and the end guard 72 are first detached from the
battery bed 54, after which the arm pedal 88 will be depressed to
rotate counterclockwise as in Fig. 5. This would cause the lift arm 78
to swing from the folded position into the unfolded position against the
resistant force of the torsion spring 86, thus allowing the lift arm 78 to

make a right angle relative to the battery bed 54. The stopper block



cover 38. The battery 14 may be taken out fromthe battery storage room 16
through the | ateral access opening 40 for replacenent with a new one. The
| at eral access opening 40 nay be, but does not have to be, openably closed
off with a suitable cover plate. At the rear side of the center plate 34,
an operator's conpartnent 42 and a drive unit conpartnent 44 are arranged
in the transverse direction of the vehicle body 10. In addition

the mast assenbly 22 is provided with a-fdst base 46, at the flank sides
of which guide rollers 48 are attached so as to make a rolling contact.
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assenbly 22 along the reach legs 18. Projecting verticaily upwards from

t he mast bas & er 50 which has a rearwardly downwardly
i nclined topﬁ%ur%éol gllév\ﬁose&gunct ion wll be set forth later.
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contact with the end roller 82 at its inclined top surface 52, as noted

in Fig 7. As the mast base 46 is further retracted, the inclined top

surface 52 of the push member 50 will push the lift arm 78 upwardly

by wa& of camming action, whereby the battery bed 54 rotates about

the hinge pin 62 into the second removal position, as depicted in Fig.

- 5, wherein the battery bed 54 would make an angle of § with respect

to the horizontal plane. Thus the battery 14 has a tendency to slide

toward the lateral access opening 40 on the slope of the battery bed

54. This would permit the operator to remove the battery 14 out of the

battery storage room 16 with little difficulty.

At the end of battery removal operation, the mast base 46 is
caused to move forwards together with the push member 50, allowing
the battery bed 54 to return to the first storage position as illustrated
in Fig. 4. Releasing the arm pedal 88 will enable the lift arm 78 to
come back to the folded position by the biasing force of the torsion
spring 86. Subsequently, a new battery may be pushed into the battery
storage room 16.

While the invention has been shown and described with

reference to a preferred embodiment, it should be apparent to one of



access opening 40, nanely, adjacent to the side cover 38. One of the
i nnovative features of the invention resides in that the battery bed 54
-9 - is tiltable between a first storage position wherein the outer end of
the bed 54 renmains at the elevation equal to or higher than the inner end
t hereof and a second renoval position wherein the outer end of the battery
bed 54 becones lower than its inner end. The tilting novenent of the
battery bed 54 will be further described,kater with reference to ‘Figs. 4
and 5. As best shown in Fig. 3, the battery bed 54 consists of a
pair of par apddehasi @RilDEAMEh at AP ' | fion
of the truck andal(?ut er and in?xe'? thﬁ%j beans Hé%%%o@&%@%ﬁéﬁggé{g&t he
| ongi t udi nal ; i . 58 .. Whi . beam 58
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is pivotally attached to t reac Inge pin
in Fig. 2, t EQ%F' 60 lies sinply on the right reach |eg 18.
Thi s enablesnﬁﬁg a@%ggg %ggﬁ%4 to be subjected to tilting




novenent.- about the axis of the hinge pin 62. The battery bed 54 further
I ncludes a plurality of roller shafts 64 generally equally spaced al ong
t he Iength of the side beans 56, 56' and a plurality of support roIIers 66

slidingly support the battery 14 placed on the bat Hm the
vicinity of the outer and inner end beans 58, 60, "Iﬁm‘ﬂmél |y
"U'-shaped brackets 68 are wel ded to the side beam 56.° ¢t rackets
68 serves to detachably hold a side guarg- 70 restraining inadvertent

di spl acenent of the battery 14 in the forward derection of the truck. An

end guard 72WHAINISQEBATMEBD 9S9one end with the outer end of the side
guard 70 by neans of a lTatch pin 74. The

10- other end of 1 haupneleakidiia 1:8R8k fbd NPHIR HGCCHARpriBl i3
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The end guard 72 assists in preventing th attery 14 from unwant
nmovenent towgsdpigidndt eral access opening 40 of the battery storage

a vehicle body having a battery storage room with a lateral
access opening;

a pair of spaced-apart reach legs extending forwards from the
vehicle body and provided with guide rails attached to the respective
one of the reach legs;

a mast assembly having a base movable back and forth along
the guide rails with respect to the vehicle body;

a battery bed disposed at the bottom of the battery storage room
and having an outer end adjacent the lateral access opening of the
battery storage room and an inner end far away from the lateral
access opening, the battery bed tiltable between a first position wherein
the outer end of the bed remains at a level equal to or higher than
the inner end and a second position wherein the outer end of the bed
grows lower than the inner end so that the battery has a tendency to
move toward the lateral access opening; and

means for causing the battery bed to be tilted into the second
position.

2. The electromotive reach type forklift truck as recited in claim
1, wherein the tilt means comprises a lift arm mounted to the battery
bed for swinging movement about a pivot axis between a folded

position generally parallel to the bed and an unfolded position generally



room16.. It will be preferred that a soft pad 76 is secured to the inside
surface of the end guard 72 to absorb any shock that m ght occur due to

| ateral nmovenment of the battery 14 in the battery storage room 16. For the
battery 14 to be renoved fromthe battery storage

necessary to pull out the latch pin 74 and then det zﬂllmﬂlll mwﬁﬁ’mu

ei ther independently or together with the side guard*70t L+ # SsRef err| ng
to Figs. 2 and 3, it will be appreciated that a lift arm 78 is sw ngably

nounted to the side beans 56, 56' of theded 54 for novenent about a pivot
shaft 80 between a fol ded position and an unfol ded position. Wen in the

fol ded posit perpenidiwlar ftb thienbed & dpprdEingdmedhstfantcaaking thes dift elrmn t h

the battery bed 54, although the |[|ift arm 78 becones generally

per pendi cul ago Wet SwhRSARES the wh¥Blded! b&divionPAsY Fthshlup tfedHyf Péxdﬁgeééﬁ%]t i on.
The Iift arm78 is provided at its free end w th an end roller 82

axis of rota | | 0gPRy d f 0 haf t
80 about vvhlél’: @B%&é]]dgétl\m;r%&l Q{‘&l? Q) re ur%ﬁtst%& ?%%Eﬁﬁgomt:éns ezmce,

torsion spi n? conﬁ roet |ned on the pi vot shaft 80 to normally bias the lift
arm78 into H oPdc’é p05|tion. The swing angle of the lift arm78 is

limted by a st OPR e electromotive reach type forklift truck as recited in claim

2, wherein the lift arm is provided with an end roller rotatably
attached to its free end, the end roller having an axis of rotation
orthogonal to the pivot axis of the lift arm.

4. The electromotive reach type forklift truck as recited in claim
2, wherein the arm operating means includes an arm pedal pivoted to
the vehicle body and a link operatively connected to the arm pedal so.
that, when the arm pedal is actuated, the lift arm can swing from the
folded position toward the unfolded position.

5. The electromotive reach type forklift truck as recited in claim
3, wherein the push-up means includes a push member projecfing
vertically upwards from the base of the mast assembly, the push
member having an inclined surface coming into contact with the end
roller to push the lift arm upwardly as the mast assembly moves
rearwards.

6. The electromotive reach type forklift truck as recited in claim
2, wherein the tiit means further comprises a return spring normally
urging the lift arm toward the folded position.

7. The electromotive reach type forklift truck as recited in

claim 1, wherein the battery bed includes a pair of parallel side beams



bl-ock 87 wel ded to the side beam 56'. As shown in Figs. 2 and 4, an
arm pedal - 88 is pivoted to the center plate 34 of the vehicle
body 10 and operatively connected to the |ift arm-7Z8-by—way-ef—atink 90,

t he opposite ends of which are joined to a |ever ' f e arm
pedal 88 and a lug 78a of the lift arm 78 via bal ﬁﬁlﬂ mi ﬁugﬂ“g her
sui tabl e joint neans. The procedure of taki L y from

the battery storage roomwll now be described with reference to Figs. 4
through 7. Initially, the battery bed _546_remains in the first storage
position, as seen in Fig. 4, wherein the battery bed 54 nmakes an angl e of

a W th respggfending N8 ROfdaheWérde @irdéteon dFStHd RBudk)abuteheahbtingey &l has a
tendency to nove away fromthe |ateral access opening 40. This provides

1D 0y 9B Ee B o Bt Lt SE i St P
plurality of roller shafts disposed along the length of the side beams
and a plurality of support rollers rotatably fitted to opposite ends of
the respective one of the roller shafts.

8. The electromotive reach type forklift trucks as recited in
claim 7, wherein the outer end beam of the battery béd is hingedly
associated with the corresponding reach leg.

9. The electromotive reach type forklift truck as recited in claim
7, the battery bed further includes a side guard restraining inadvertent
displacement of the battery in a forward direction of the truck and an
end guard preventing the battery from moving toward the lateral
access opening of the battery storage room, the end guard removably
engaging with the side guard by means of a latch pin.

10. An electromotive reach type forklift truck comprising, in
combination:

a vehicle body having a battery storage room with a lateral
access opening;

a battery bed disposed at the bottom of the battery storage room
and having an outer end adjacent the lateral access opening of the
battery storage room and an inner end far away from the lateral
acces;s opening, the battery bed tiltﬁble between a first position wherein

the outer end of the bed remains at a level equal to or higher than

the inner end and a second position wherein the outer end of the bed



Is that the battery 14 already housed in the room 16 would be hardly noved
toward the |lateral access opening 40 even when the forklift truck
under goes severe jerking notion. Unwanted novenent of the —battery 14 in

the room 16 will be further restrained by the side guar 700 Al end
guard 72. To renove the battery 14 out of thé!mmﬁzﬁggﬂ@“m room
16, the side guard 70 and the end guard 72 are fir romthe

battery bed 54, after which the.arm pedal 88 will be depressed to rotate
counterclockwise as in Fig. 5. This would cause the lift arm 78 to sw ng
fromthe folded position into the unfoldéd position against the resistant
force of the torsion spring 86, thus allowing the |ift arm78 t make a

right angle BV ilo®er dhanectheainngry end sosthatTHee besisssrhag g kendency to
-1 2- 87, at this tine, will inhibit further rotation of the lift arm78
past the rigevedoyiardpdw tateral access opening;

a lift arm mounted to the battery bed for swinging movement
about a pivot axis between a folded position generally parallel to the
bed and an unfolded position generally perpendicular to the bed;

arm operating means for causing the lift arm to be swung into
the unfolded position; and

push-up means for pressing the unfolded lift arm upwardly to
have the battery bed tilted into the second position.

11. The electromotive reach type forklift truck as recited in
claim 10, wherein the. arm operating means includes an arm pedal
pivoted tc; the vehicle body and a link operatively connected to the arm
pedal so that, when the arm pedal is actuated, the lift arm can swing
from the folded position toward the unfolded position.

12. The electromotive reach type forklift truck as rcited in claim
10, wherein the push-up means includes a push member projecting
vertically upwards from the base of the mast assembly, the push

member having an inclined top surface coming into contact with the lift

arm to push it upwardly as the mast assembly moves rearwards.



The next. step is to retract the nmast base 46 toward the vehicle body 10 by
way of operation the reach cylinder 24, so that the push nenber 50 can
nove up to belowthe lift arm 78 and then cone into contact with the end
roller 82 at its inclined top surface 52, as noted in Fig 7. As the nmast
base 46 is further retracted, the inclined top surface 52 of the push
menber 50 will push the |ift arm 78 upwardly by way of camm ng acti on,
whereby the battery bed 54 rotates about the hinge pin 62 into the second
removal position, as depicted in Fig. 5, wherein the battery bed 54 would
make an angle of B with respect to the hoff—zontal plane. Thus the battery

14 has a tendency to slide toward thg hﬁL access opening 40 on the
sl ope of the battery bed 54. This é')ﬂ%z it the operator to renove the

battery 14 og{cefRORETIREL REAYH STYPRIRDRIQOIATLE RUCKN WIITHt Re TALTABLEI ty.

At the end of t}g geré Bermval operation, the mast base 46 is caused to
move forwar dBAf S fhBFOwi th the push nmenber 50, allowing the battery bed
54 to return to thn fdedtomotivageaqhosype dorkdift itiioksis designed rtoFeage the

Rel easing the armpedal 88 will enable the Iift arm78 to cone back to the

fol ded positigfiowl sha batdsiynfor! fiptacedherdth@ithoashen orsep Ty féklift truck

Subsequently, a new battery may be pushed into the battery
includes a vehicle body having a battery storage room with a lateral
access opening, a pair of spaced-apart reach legs extending forwards
from the vehicle body and a mast assembly movable back and forth
along the reach legs. A battery bed is disposed at the bottom of the
battery storage room and has an outer end adjacent the lateral access
opening of the battery storage room and an inner end far away from
the lateral access opening, the battery bed tiltable between a first
position wherein the outer end of the bed remains at a level equal to
or higher than the inner end and a second position wherein the outer
end of the bed grows lower than the inner end so that the battery- has
a tendency to move toward the lateral access opening. The tilting

movement of the battery bed is caused when the mast assembly moves

rearwards along the reach legs.

This Sheet Has Been Replaced
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storage .room 16. VWil e the invention has been shown and descri bed
wth reference to a preferred enbodi nent, it should be apparent to one of

-13 -.ordinary skill in the art that many changes and nodifications may be
made wi t hout departing fromthe spirit and scope of the invention as
defined in the clains. -14 -  VHAT
IS CLAIMED | S: 1. An electronotive reach type forklift truck

conprising, in conbination: '
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a vehicle body having a battery storage roomwith a lateral access

openi ng; a pair of spaced-apart reach | egs extending forwards from
the wvehicle body and provided with guide rails attached to the respective
one of the reach |egs; a mast assenbly having a base novabl e back
and forth along the guide rails with respect to the vehicle body; a
battery bed di sposed at the bottom of the battery storage room and having
an outer end adjacent the |ateral acces%pening of the battery storage
roomand an inner end far away fromthe |ateral access opening, the .
battery bed tiltable between a first position wherein the outer end of the
bed remains at a |level equal tcoor h her&%haﬁ% the inner end and a second

position wherein the outer end St the bed gragws | ower than the ner end
so that the battery ha ccess
openi ng; and } o) t+ery-bed T o ted into the
second position. i he el ectr nDtlve reachj typdy forkljftgruck as
recited in claim 1. “nlthe tilt ans conprisgs afNift armfbunted to
the battery i N 0
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bed for sw nging novenent about a pivot axis between a folded position
generally parallel to the bed and an unfol ded position generally

-15 - ¢ pefrpendicular to the bed, arm operating neans for causing the lift
arm to be swing into the unfol ded position and push-up neans for pressing
the unfolded lift armupwardly to have the battery bed tilted into the
second position. 3. The electronotive reach type forklift truck as
recited in claim 2, wherein the |ift armis provided with an end roller
rotatably attached to its free end, the“end roller having an axis of
rotation orthogonal to the pivot axis of the I[ift arm 4. The

el ectronotive reach type forklift truck as Pé€ited in claim 2, wherein the
arm operati ng neans includes an arm pedal pivoted to the vehicle body and
a link operatively connected to the arm pedal so that, when the arm pedal
Is actuated, the Iift armcan swng fromthe

FIG.3




fol ded position toward the unfol ded position. 5. The el ectronotive
reach type forklift truck as recited in claim 3, wherein the push-up neans
i ncl udes a push nenber projecting vertically upwards fromthe base of the
mast assenbly, the push nenber having an inclined surface comng into
contact with the end roller to push the lift armupwardly as the nast
assenbly noves rearwards. : 6. The electronotive reach type forklift
truck as recited in claim 2, wherein thegtilt neans further conprises a
return spring normally wurging the lift armtoward the fol ded position.
7. The electronotive reach type forklift truck as recited in claima1l,
wherein the battery bed includes a pair of pagallel side beans
-16- extending in a transverse direct®Ron of ~estr , out® and inner end
beams respectively secured to oppositeé ends o thelﬁide bgans, a
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plurality of roller shafts disposed along the Iength of the side beans and
a plurality of support rollers rotatably fitted to opposite ends of the
respective one of the roller shafts. 8. The el ectronotive reach type
forklift trucks as recited in claim?7, wherein the outer end beam of the
battery bed is hingedly associated wth the corresponding reach | eg.

9. The electronotive reach type forklift truck as recited in claim 7, the
battery bed further includes a side guagg restraining inadvertent

di spl acenent of the battery in a forward direction of the truck and an end
guard preventing the battery fromnoving toward the |lateral access opening
of the battery storage room the end guaf™d renmovgbly engaging wth the

side guard by neans of a Iatcﬁ%piﬁg QB AQ el ectronotive reach type
forklift truck conprising, inyj co inatio%: a vehicle body having a
battery storage roomw th a fza ® @obattery bed

di sposed at the bottom gf"
adj acent the lateral access

patte(y Ist|py age room andihavi ig an outer end
peni ng Qf, tife i/tery stof4ge rgom and an
i nner end far away from fhe t N
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access opening, the battery bed tiltable between a first position wherein
the outer°end o0f the bed remains at a |evel equal to or higher than the

i nner -end* and a second position wherein the outer end of the bed

-1 7 = grows |lower than the inner end so that the battery has a tendency to
nove toward the |ateral access opening; alift armnounted to the
battery bed for sw nging novenent about a pivot axis between a fol ded
position generally parallel to the 6ffed and an unfol ded position generally
per pendi cul ar to the bed,; arm operating neans for causing the lift

armto be swng into the uTTGFdEUfE%sition; and push-up neans for
pressing the unfol ded I®ft ;gﬁg%ﬁmar ly to have the battery bed tilted

into the second positiéﬁf;I? The el ectronotive reach type forklift
truck as recited in clagj yhefleiin the arm operating nQ%ns i ncl udes an
ar m pedal Ok N o~
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pi voted to the vehi cI e body and a link operatively connected to the arm
pedal so that, ‘When the arm pedal is actuated, the lift arr]?éc% _ , from
t he fol ded p05|t|ontovvardthe unf ol ded position 12 e*’ '

el ectronotive reach type forklift truck as mbbﬁwtemhebakm‘léhuame‘r%ﬂ the
push-up neans includes a push nenber projecting vertically—dpwerds—trom

the base of the mast assenbly, the push nenber having an |ﬁ!cfP MI&HEN(SpSPLLT '
surface comng into.contact with the lift armto push it {upwarcy—as—the
mast assenbly noves rearwards. 88 rED 907
_18-
ABSTRACT

ELECTROMOTIVE REACH TYPE FORKLIFT TRUCK WITH A TILTABLE
BATTERY BED

An electromotive reach type forklift truck is designed to ease the
removal of a battery for replacement with a new one. The forklift truck
includes a vehicle body having a battery storage room with a lateral
access opening, a pair of spaced-apart reach legs extending forwards
from the vehicle body and a mast assembly movable back and forth
along the reach legs. A battery bed is disposed at the bottom of the
battery storage room and has an outer end adjacent the lateral access
opening of the battery storage room and an inner end far away from
the lateral access opening, the battery bed tiltable between a first
position wherein the outer end of the bed remains at a level equal to
or higher than the inner end and a second position wherein the outer
end of the bed grows lower than the inner end so that the battery has
a tendency to move toward the lateral access opening. The tilting
movement of the battery bed is caused when the mast assembly moves

rearwards along the reach legs.

(FIGURE 2)
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