EP 0 076 181 A1

Europaisches Patentamt

0> European Patent Office

Office européen des brevets

@

@ Application number: 82401641.4

() Date of filing: 09.09.82

0 076 181
A1l

@ Publication number:

EUROPEAN PATENT APPLICATION

@ int.cl3: B 66 F 9/06

() Priority: 10.09.81 JP 143077/81
@ Date of publication of application:
06.04.83 Bulletin 83/14

Designated Contracting States:
AT BE CH DE FR GB IT LI NL SE

@ Applicant: JAPAN STEELS CORPORATION KABUSHIKI
KAISHA

18-5, Hongo 1-chome Bunkyo-ku
Tokyo 113{JP}

(@ Inventor: Douglas, Fir c/o JAPAN STEELS
CORPORATION K.K.
18 -5 Hongo 1 Chome
Bunkyo Ku Tokyo(JP)

Representative: Cabinet BERT, DE KERAVENANT &
HERRBURGER
115, Boulevard Haussmann
F-75008 Paris(FR)

@ Running cargo handling device.

@ A fork member (2} is vertically movably provided
between vertical pillars (1, 1a) erected at a proper spacing,
legs (12, 12a) are provided forward respectively from both
ends of a horizontal member (11) provided at the lower ends
of the vertical pillars (1, 1a), running wheels {13, 13a) are
provided at the tips of the respective legs (12, 12a), a gear
box {18} having a driving wheel (19) below is horizontally
rotatably provided through a gear box connecting base (14)
in the rear of the vertical pillars (1, 1a) and is made
horizontally rotatable by a handle (16) and the fork member
(2) is lifted and lowered and the driving wheel {19} is rotated
by switching the rotations of the crank pedals (20, 20a)
provided on the gear box (18).

Croydon Printing Company Ltd.



0076181

SPECIFICATION

Title of the Invention:

RUNNING CARGO HANDLING DEVICE

Technical Field

This invention relates to a running cargo
handling device with a manpower which can 1lift, lower
and run a fork member, is economical and cheap in
the cost and is simple and safe to operate.

Background Technigue

Almost all of conventionally provided running
cargo handling devices have internal combustion engines
as prime movers.

However, there is a first defect that the
entire device is very high in the cost, that is, the
internal combustion engine and controlling means are
costly.

There is a second defect that the internal
combustion engine as a power source necessarily con-
sumes a large amount of such fuel as petroleum and
is expensive and uneconomical to maintain and control.

There is a third defect that the device
requires a skill to operate and is dangerous to mis-

operate.,

In the present invention, such defects as
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are mentioned above are eliminated, a fork member
is lifted, lowered and run, the structure is simple,
the cost is low, no such fuel as petroleum is con-
sumed, the maintenance and control are not expensive
and are economical and the device can be simply operated
by anyone.
Disclosure of the Invention

In the present invention, a fork member is
vertically movably provided between vertical pillars
erected at a proper spacing, legs are extended forward
respectively from both ends of a horizontal member
provided at the lower ends of the above mentioned
vertical pillars, running wheels are provided at the
tips of the respective legs, a gear box connecting
base is provided in the rear between the above men-
tioned vertical pillars, a gear box having a driving
wheel below is horizontally rotatably borne at the
rear end of the gear box connecting base so as to
horizontally rotate the gear box with a handle and
the gear box is provided with crank pedals, a trans-
mitting mechanism transmitting the rotations of the
crank pedals to the above mentioned driving wheel,
a gear mechanism transmitting the rotations of the
crank pedals to a wire drum winding a wire to 1ift

and lower the fork member, a switching mechanism for
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switching the rotations of the crank pedals to the
transmitting mechanism or the gear mechanism and a
braking mechanism preventing the reverse rotation of
the wire drum.
Brief Description of the Drawings

Fig. 1 is an elevation of a device according
to the .present invention.

Fig, 2 is a plan view of the same.

FPig. 3 is a left side view of the same.

Fig., 4 is a partly sectioned magnified
elevation of a gear box part.

Fig. 5 is a sectioned view on line A-A in
Fig. 4.

Fig., 6 is a magnified sectioned view of a
clutch part.

Fig. 7 is a magnified sectioned-view of a
brake mechanism part. |

Fig. 8 is a perspective view of the brake
mechanism part.

Fig., 9 is a perspective view of a fork member..

Fig. 10 is a plan view showing the relation
of the fork member with vertical pillars.

Fig. 11 is a plan view showing a handle and

steering mechanism.

Fig. 12 is a plan view of a gear changing
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lever part.

Fig. 13 is a sectioned view of a driving
wheel part.

Best Form for Working the Invention

The present invention shall be explained
in detail in the following with reference to the
accompanying drawings.

Vertical pillars 1 and 1a made of C-sectioned
steel members are provided at a proper spacing and a
fork member 2 is vertically movably provided between
them as shown in Figs. 9 and 10.

As shown in Fig. 9, the fork member 2 is
provided in the front with forks 3 and %a so as to be
freely adjustable in the distance between them and
on both sides in the rear with guide rollers 4, 4a and
5, 5a. The above mentioned forks 3 and 3a are formed
to be I-shaped and a supporting rod 6 is inserted
through the upper ends of the forks and is fixed to
the upper parts of the fork member 2 so as to freely
slide the forks 3 and 3%a to be able to freely adjust
the distance between them.

Further, as shown in Fig. 10, the guide
rollers 4, 4a and 5, 5a are fitted respectively within
the vertical pillars 1 and 1a made of C-sectioned

steel members. Further, a pulley 7 is provided substan-
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tially in the middle in the rear of the fork member 2.
A wire fixing part 9 and pulley 10 are provided on the
lower surface of an upper frame 8 of the vertical
pillars 1 and 1a.

A horizontal member 11 is provided at the
lower ends of the vertical pillars 1 and 1a. Legs 12
and 12a are extended forward from both ends of the
horizontal member 11 and are provided with running
wheels 13 and 13a respectively at the tips.

Then, a gear box connecting base 14 is pro-
vided in the rear between the vertical pillars 1 and 1a.

In the drawings, the reference numerals 15
denote reinforcing rods provided between the gear box
connecting base 14 and the above mentioned vertical
pillars 1 and la and a handle 16 is provided in a
proper position of the reinforcing rods 15.

FPurther, a pulley 77 is prbvided on the
side of the above mentioned vertical pillars 1 and 1a
below the gear box connecting base 14.

Then, a gear box 18 is fitted to the rear
end of the gear box connecting base 14 through a
shaft 17 so as to rotate horizontally.

The gear box 18 is provided with a driving
wheel 19, crank pedals 20 and 20a, a transmitting

mechanism transmitting the rotations of the crank
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pedals 20 and 20a to the above mentioned driving

wheel 19, a gear mechanism transmitting the rotations
of the crank pedals 20 and 20a to a wire drum 22 wind-
ing a wire 21 connected to the fork mechanism 2 to

1ift and lower the fork member 2, a switching mechanism
for switching the rotations of the crank pedals to

the transmitting mechanism or the gear mechanism and

a braking mechanism preventing the reverse rotation

of the wire drum 22,

More particularly, as shown in Figs. 5 and 6,
the crank pedals 20 and 20a are connected with each
other through & driving shaft 23, a sprocket 24 for
rotating the driving wheel 19 is provided at one end
of the driving shaft 23 so as to be freely rotatable in
a fixed position with respect to the driving shaft
and speed changing gears 25 and 26 are provided at the
other end of the driving shaft 23 so as to slide along
the driving shaft 23 and to rotate integrally with the
driving shaft 23, That is to say, the speed changing
gears 25 and 26 are so formed as to rotate integrally
with the driving shaft 23 through a key 27.

In Fig. 13 is shown the driving wheel 19 part.
That is to say, a sprocket 28 and brake disk 29 are
supported integrally with the driving wheel 19 through

a shaft 30 and a chain 31 is hung between the sprocket
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28 and the sprocket 24 provided on the above mentioned
driving shaft 19,

Further, one of the above mentioned speed
changing gears 25 and 26 is made larger than and
integral with the other and they are so formed as to
be able to be slid along the driving shaft 23 by a
switching lever 32 provided from above the gear box 18.

That is to say, arms 33 are provided from the
vertical part 32a of the switching lever 32 as shown
in Fig. 4 and the tips of the arms 33 are positioned
between the speed -changing gears 25 and 26 as shown in
Fig. 6 so that, when the switching lever 32 is rotated,
the speed changing gears 25 and 26 may be slid along
the driving shaft 23.

Further, pins 34 are provided on the sprocket
24 side of the speed changing gears 25 and 26 and
holes 35 in which the pins 34 are to be respectively
inserted are provided in the sprocket 24 opposed to the
pins 24. This is a so-called clutch.

The winding of the wire 21 by the wire drum
22 shall be described in the following.

A rotary shaft 36 is provided in parallel
with the above mentioned driving shaft 23 within the
gear box 18. As shown in Figs. 5 and 7, the rotary

shaft 36 is provided with a gear 37 to be meshed with
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the speed changing gear 25 slidably provided on the

above mentioned driving shaft 23, a gear 38 to be meshed
with the speed changing gear 26 and a gear 40 to be
meshed with a gear 39 provided integrally with the wire
drum 22. Further, between the gears 38 and 40 are
provided a brake flange 40 made integral with the

gear 38 through a screw 41, a brake liner 43, ratchet
gear 44 and brake liner 45 as free from the rotary

shaft 36 and further a brake flange 46.

Female screws 47 and 48 are formed respectively
in the brake flanges 42 and 46 so as to be screwed with
a male screw 49 provided on the rotary shaft 36.

By the way, the brake flange 46 is prevented
by a flange 50 formed on the rotary shaft 36 from moving
to the gear 40 side. )

In the drawing, the reference numeral 51
denotes a ratchet pawl provided from the frame side
of the gear box 18, pulled upward at the rear end by
a spring 52, always engaged at the tip with the ratchet
gear 44 and acting so that the wire 21 may not reversely
wound on the wire drum 22.

In the drawings, the reference numeral 53
denotes a guide roller leading the wire 21 to the wire

drum 22.

By the way, as shown in Fig. 3, the wire 21
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is secured at one end to the wire fixing part 9 pro-
vided on the upper frame 8 of the vertical pillars 1
and 1a and is wound on the wire drum 22 through the
pulley 7 provided on the form member 2, pulley 10
provided on the upper frame 8 and pulley 77 and guide
rollers 53 provided on the gear box connecting base 14
in turn.

Thé steering with the handle 16 shall be
described now. As shown in Fig. 11, a steering wheel 54
is secured to the handle 16, wires 55 and 56 are pulled
out on both sides of the steering wheel 54, are fixed
at the tips to the steering wheel 54, are crossed with
each other in the course through tubes 57 and 58 to be
led onto the gear box connecting base 14, there the
tubes 57 and 58 are fixed and only the wires 55 and 56
are crossed with each other to be fixed to a2 bracket 64
on the gear box 18 side through a wheel 59 provided in
the shaft 17 part.

In the drawings, the reference numeral 60
denotes a brake lever connected to a disk brake 62
through a wire 61 enclosed in a tube as shown in
Figs. 1 and 13. The reference numeral 63 denotes a
driving'seat.

In Fig. 12 is shown a switching position

indicating part of the switching lever 32. In the
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dravwing, L1 shows a position of the switching lever 32
in case the fork member 2 is slowly and lightly lifted,

L., shows a position of the switching lever 32 in case

2
the fork member 2 is quickly lifted, N shows a neutral
position and D shows a position of the switching

lever 32 in the case of driving.

The switching positions of the above mentioned
switching levers 32 shall be described. When the
switching lever 32 is in the position Ly, as shown
in Fig. 5, the gear 38 will mesh with the speed changing
gear 26 and, when the crank pedals 20 and 20a are '
rotated, the speed changing gear 26, gear 38 and brake
flange 42 integral with the gear 38 will be rotated and
the female screw 47 of the brake flange 42 will fasten
and hold the brake liners 43 and 45 and ratchet gear 44
between the brake fianges 42 and 46 with the relation
with the male screw 49 of the rotary shaft %6. In such
case, the brake flange 46 will be sfrongly pressed
against the flange 50 of the rotary shaft 36. There-~
fore, the rotary shaft 36, gear 38, brake flanges 42 7
and 46, brake liners 43 and 45 and ratchet gear 44 will
integrally rotate, the gear 40 fitted to the rotary
shaft 36 will also rotate, the gear 39 of the wire
drum 22 meshed with the gear 40 will be rotated and

the wire drum 22 will be rotated to wind the wire 21

- 10 -
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and 1ift the fork member 2.

When the switching lever 32 is then brought
to the position LZ’ the speed changing gears 25 and
26 will slide a little along the driving shaft 23,
the gear 38 will disengage with the speed changing
gear 26 and the gear 37 will mesh with the speed
changing gear 25 and, the same as in the case of the
above mentioned L1, the wire 21 will be wound by the
wire drum 22 and the fork member 2 will be lifted.

In either of the above mentioned cases, the
ratchet pawl 51 will be automatically engaged with the
ratchet gear 44 in the lifted position of the fork
member 2 and the fork member 2 will not naturally
Jower,

Then, in the case of running in that state,
the switching lever 32 1s brought to the position D.
As a result, the speed changing gears 25 and 26 will
be moved to the sprocket 24 side of the driving shaft 23,
the pins 34 provided on the speed changing gears 25
and 26 will integrally fit in the holes 35 in the
sprocket 24 and the gears 25 and 26 will be disengaged
with the other gears 37 and 38 of the rotary shaft.

When the crank pedals 20 and 20a are then
rotated, the sprocket 24 will be rotated and the driving
wheel 19 will be rotated through the chain 31 and

- 11 -
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sprocket 28 to run.

The lowering of the fork member 2 shall be
described in the following. 1In the case of lowering
the fork member, the crank pedals 20 and 20a are
reversely rotated. As a result, the gear 37 or 38
on the rotary shaft 36 will be reversely rotated and,
at the same time, the brake flange 42 will be also
reversely rotated.

When the brake flange 42 is reversely rotated,
the female screw 47 will be loosened by the relation
of the rotary shaft 36 with the male screw 49 and the
brake liners 43 and 45 and ratchet gear 44 between the
brake flanges 42 and 46 will be momentarily unfastened
and, thcugh the ratchet pawl 51 is engaged with the
ratchet gear 42, due to the load on the fork member 2
side, tre wire drum 22 and gears 39 and 40 will re-
versely rotate and the fork member 2 will lower.

However, when the crank pedals 20 and 20a
are stopped, the brake liners 43 and 45 and ratchet
gear 44 will be fastened and held again between the
brake flanges 42 and 46 by the force in the reversely
rotating direction applied from the wire drum 22 and
gears 39 and 40 and the lowering of the fork member 2
will be stopped by the action of the ratchet pawl 51.

Therefore, when the crank pedals 20 and 20a

- 12 -
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are slowly reversely rotated, the fork member 2 will
be able to be continuously lowered and will be able
to be easily stopped in the position of a required
height.

By the way, when the switching lever 32 is
brought to the position N, it will be neutral and the
fork member 2 will not be able to be 1lifted, lowered
and run. That is to say, then the speed changing
gears 25 and 26 will not be engaged with the other
gears 37 and 38 or sprocket 24,

Industrial Utilizability

The present invention uses no such fuel as
petroleum for a power source, is very economical, can
be provided very cheaply, can be operated easily by

anyone, is safe and is very high in the industrial

utilizability.

- 13 -
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Claim

A running cargo handling device wherein a
fork member is vertically movably provided between
vertical pillars erected at a proper spacing, legs
are extended forward respectively from both ends of
a horizontal member provided at the lower ends of
the above mentioned vertical pillars, running wheels
are provided at the tips of the respective legs, a
gear box connecting base is provided in the rear
between the above mentioned vertical pillars, a gear
box having a driving wheel below is horizontally
rotatably borne at the rear end of the gear box con-
necting base so as to horizontally rotate the gear
box with a handle and the gear box is provided with
crank pedals, & transmitting mechanism transmitting
the rotations of the crank pedals to the above mentioned
driving wheel, a gear mechanism transmitting the rota-
tions of the crank pedals to & wire drum winding a
wire connected to the fork member to 1ift and lower
the fork member, a switching mechanism for switching
the rotations of the crank pedals to the above men-
tioned transmitting mechanism or gear mechanism and a
braking mechanism preventing the reverse rotation of

the wire drumn.
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