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(57) Abstract

The present invention relates to an operating means for moving a feed apparatus of elongated pieces of timber, particularly
logs, into a transversal feed apparatus, for moving reciprocatingly the feed apparatus, said feed apparatus being arranged to feed
pieces of timber piece by piece from a reception point (7) to a discharge point (8) and said feed apparatus having a step-like con-
figuration and said feed apparatus comprising a reception step member (1), which is movable reciprocatingly between the initial
position thereof, in which the upper surface part (9) of the reception step member is substantially on the level of said reception
point (7), and the discharge position, and a discharge step member (4), which is movable back and forth between the discharge
position thereof, in which the upper surface part (15) of the discharge step member is substantially on the level of said discharge
point, and the reception position thereof, and possibly one or more additional step members (2, 3). Said feed apparatus have been
used in prior art in hydraulic cylinders, crank mechanisms and connecting chains used in a reciprocating electromotor. Said de-
signs have been complicated, slow and require plenty of power. As taught by the invention, the feed apparatus is used in an op-
erating means (17) comprising a crank means (18, 19, 20) operating the step members (1, 2, 3, 4).
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Stair-like device with moving steps for feeding elongated
pieces of wood.

The present invention relates to an operating means for
moving back and forth a feed apparatus feeding elongated
5 pieces of timber, particularly logs, into a transversal

feed apparatus, said means being arranged for feeding
pieces of timber piece by piece from a reception point to a
discharge point, said feed apparatus having a stepped con-
figuration, and said feed apparatus comprising a reception

10 step member movable reciprocatingly between the initial
position, in which the upper surface part of the reception
step member is substantially on the level of said reception
point, and the discharge position, and a discharge step
member movable reciprocatingly between the discharge pos-

15 ition, in which the upper surface part of the discharge
step‘member is substantially on the level of said discharge
point, and the reception position, and possibly one or more
additional step members fitted between the reception step
member and the discharge step member, and which can be

20 moved reciprocatingly between the reception position and
discharge position.

A transversal feeding apparatus is disclosed in the FI
publication No. 78882. Said prior art means comprises both
25 fixed and moving steps. In said prior art design logs are
conveyed from a transversal conveyor or log table to a re-
ception point on a lower level, from where they are fed
piece by piece to a discharge point on an upper level, for
which for instance a longitudinal conveyor may serve. Said
30 transversal conveyor (or log table) and said longitudinal
conveyor are substantially in one and same horizontal
plane. Said means known in the art has not been designed,
nor intended, for feeding logs to an essentially higher
level relative to said transversal conveyor (or log table),
35 instead, the primary function of said means is to feed logs
piece by piece to the longitudinal conveyor. In the log
processing sites it is quite often necessary to feed logs
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from a log table or equivalent to a longitudinal conveyor
positioned even on a much higher level. When an apparatus
such as the one disclosed in FI publication print No. 78882
is used, a chain log hoist has been provided in said in-
stances in the adjacency thereof, thus usually increasing
the investment and operation costs of the station. The feed
apparatus according to said publication, operating accord-
ing to the reciprocating movement principle and provided
with heavy-weight elements, is relatively slow and suscept-
ible to wear, because of which it also requires great
force. The power units, such as hydraulic or pneumatic cyl-
inders, being installed for moving the feed apparatus, are
restricted as to their life time and therefore require a
relatively powerful hydraulic or pressurized air pump as
the operating power source.

A feed table for logs or equivalent is disclosed in the SE.
patent publication No. 93756, provided with a stepped guide
board, in the apertures whereof being arranged pistons to
move logs onwards within the guide board pockets. The mo-
tion of the pistons is arranged by means of a complicated
lever mechanism comprising a driving rod affixed on a cramp
disc, to the pins whereof a T-shaped shaft has been pivot-
ed, on the ends of the upper part whereof the piston ends
being in turn pivoted. Also this means is relatively slow
because the log is lifted to the next pocket each time
across a step formed by the guide board. The complicated
crank mechanism with the T levers is sensitive to wearing
as great forces are directed at the pivots thereof.

The US-patent No. 3,524,532 in turn discloses a lifting
means which is far more rapid compared with the means de-
scribed in the above publications, in which the pieces are
moved pushed by the ends of reciprocatingly moving lifting
boards into a pocket provided by a subsequent board end.
The boards have been so joined together that as a first
board ascends the board adjacent thereto descends, thus
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opening a subsequent lifting pocket. The motion of the
bodies being fed in has thereby been made more rapid. The
joining of the lifting boards has been provided with a
chain mechanism driven by a reciprocatingly rotating elec-
tric motor. Driving reciprocatingly an electric motor like
this requires a powerful in proportion to the capacity
required of a motor rotating in one direction only, in

order to lift an equivalent load.

With the present invention, the above mentioned drawbacks
can be avoided. With the aid of the invention, an operating
means for a transversal feed apparatus can be provided
which is simple in design and economic in use because of
the modest power it requires, and because of the non-com-
plicated design it is reliable in operation and appropri-
ate for use as an operating means for a rapid feed appar-
atus of the type disclosed in the last mentioned publi-
lication. For said purpose, the invention is characterized
in what is presented in the accompanying claims. The power
of the motor of this operating means is, as taught by the
invention, found to be dimensionable to about half of that
of a feed apparatus of equivalent size and movable with
hydraulic cylinders.

As taught by the invention, the feed apparatus can be of
such type which is provided with a first and second stepped
unit, said first stepped unit consisting of odd step mem-
bers (i.e. first, third, possibly fifth, etc., counted from
the point of reception), including a reception step member,
and every second step unit consisting of even step members
attached to each other, said stepped units being moreover
arranged to move in opposite directions, whereby two ad-
jacent step members, one of them being in the discharge
position and the other in the reception position, are at
the upper surface parts thereof substantially on the same
transversal plane relative to the motion direction of said
step members. Hereby, the crank means according to the pre-
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sent invention comprises a rotatable crankshaft placed be-
low the stepped units, said shaft comprising at least two
levers displaced by 180° relative to each other, whereby
one of the levers being by means of a crank lever connected
to a first step unit and the other lever by means of a

crank lever connected to a second step unit.

As taught by the invention, the feed apparatus may also be
of the type that it comprises a reciprocatingly movable
stepped unit, consisting of step members attached to each
other, said parts including a reception step member and a
discharge step member, said step unit being arranged to be
operating in association with a fixed step unit, whereby
the mobile step member in the discharge position and the
fixed step member are substantially on one and same trans-
versal level at the upper surface parts relative to the
motion direction of the step members.

The step members are at a given angle to the horizontal
level. The magnitude of the angle is dependent, inter alia,
on the thickness of the step members and on the diameter or
thickness of the timber pieces to be transported. The lift-
ing angle of the means may vary in the range from zero to
90°, preferably between 25° and 70°. The number of the step
members is at least two, preferably from 2 to 8, though it
may be even greater, being dependent on the lifting height
desired.

The invention is described below more in detail referring
to the accompanying simplified drawings in which

Fig. 1 presents, in lateral view, a means according to the
invention, installed in a transversal feed apparatus
feeding timber pieces,

Fig. 2 shows the same apparatus as Fig. 1, but in another
operational position,

Fig. 3 shows the same apparatus as Fig. 1, now in front,
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Fig. 4 presents the operating means in elevational view.

The feed apparatus for timber pieces is intended for feed-
ing timber pieces piece by piece at a reception location,
referred in Fig. 1 to by reference numeral 7, to a dis-
charge location 8 on a higher level, which location can be
a longitudinal conveyor.

The apparatus comprises a fixed frame (21 (see Fig. 3) and
a feed apparatus disposed therein, and operating means 17
for the feed apparatus (Figs 1 to 4).

The feed apparatus comprises step members 1,2,3,4 guided by
the ends thereof and bearably carried one on top of the
other. The step members 1 to 4 have been produced into
cross-sectionally rectangular profiles. The step members 1
and 3 have been mechanically attached by means of an inter-
mediate piece 5. The parts 1,5 and 3 together constitute a
first uniform step unit. The step members 2 and 4 have been
linked mechanically by means of an intermediate piece 6.
The parts 2, 6 and 4 constitute a second uniform step unit.

The first step unit 1,5,3 and the second step unit 2,6,4
are moved rectilinearly to-and-fro in opposite directions
at the same speed.

Referring to Figs 1 to 4, the motion is provided by a crank
means 17 comprising a crankshaft 18, this being provided
with two levers 22 and 23 at two locations, said individual
knees having at the same point shifted 180 degrees relative
to each other. Each of the levers 22 in the same  stage has
individually been connected to the intermediate piece 5 by
means of crank levers 19. Respectively, each of the other
levers 23, being mutually in the same phase, has individ-
ually been connected to the intermediate piece 6 by means
of crank levers 20. Thanks to said structure, the speed of
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the step units conforms to the sine curve when rotating the
crankshaft 18.

The crankshaft 18 is driven by a fluid motor 24. In the
design of Fig. 4, the motor 24 is provided with a through

shaft.

The operation of the means of the present invention is de-
scribed below more in detail, referring to Figs 1 to 4.

Timber pieces on a log table or equivalent move along an
inclined plane 7 downwards, arriving at the point of re-
ception. In Fig. 1 the step member 1 is in lower dead pos-
ition, whereby the upper surface part 9 of the step member
1 lies on the same level with the reception point 7. The
timber piece moves upon the upper surface part 9, being
supported against the side surface part 12 of a subsequent
step member 2. As a result of the rotary movement of the
crankshaft 18, the step member 1 and the piece of timber
thereon move upwards along the side surface 12. At the same
time the step member 2 moves downwards until the step mem-
bers 2 and 4 are in their lower dead position, and the step
members 1 and 3 are in their upper dead position. Hereby,
the crankshaft 18 has been rotated by 180°. Now, the piece
of timber moves from the step member 1 to step member 2,
being supported against the side surface part 14 (see Fig.
2) . The rotation of the crankshaft 18 is continued, whereby
the step members 1 and 3 move downwards and the step mem-
bers 2 and 4 equally upwards until the initial position
(see Fig. 1) is reached. Now, the crankshaft 18 has been
rotated by 360 degrees. A new piece of timber moves along
the inclined plane 7 onto the upper surface part 9 of the
step member 1 at the same time as the piece of timber on
the upper surface part 11 of the step member 2 moves .onto
the upper surface part 13 of the step member 3, and is sup-
ported to the side surface part 16 of the step member 4.
The rotation of the crankshaft 18 is continued by 180¢°,
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said situation being shown in Fig. 2. The piece of timber
on the upper surface part 9 of the step member 1 moves now
on top of the upper surface part 11 of the step member 2,
being supported to the side surface part 14 of the step
member 3, and the piece of timber on top of the upper sur-
face part 13 of the step member 3 moves onto the upper
surface part 15 of the step member 4, being supported to
the fixed wall 10. The rotation of the crankshaft 18 is
continued until the feed apparatus is again in the position
shown in Fig. 1. Hereby, a new piece of timber moves along
the inclined plane 7 onto the upper surface part 9 of the
step member 1, being supported against the side surface
part 12 of the step member 2, the piece of timber on the
upper surface part 11 of the step member 2 moving onto the
upper surface part 13 of the step member 3 and being sup-
ported against the side surface part 16 of the step member
4, and the piece of timber on top of the upper surface part
15 of the step member 4 moves to the discharge point 8.

With the apparatus described above, a very high feeding ca-
pacity can be achieved, said apparatus being very reliable
in operation particularly because of the simple structure
of the operating means.
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Claims

1. An operating means for moving back and forth a feed ap-
paratus of elongated pieces of timber, particularly logs,
into a transversal feed apparatus, said feed apparatus be-
ing arranged to feed pieces of timber piece by piece from a
reception point (7) to a discharge point (8), said feed ap-
paratus having a stepped shape and comprising a reception
step member (1), which can be moved reciprocatingly between
the initial position, in which the upper surface part (9)
of the reception step member is essentially on the level
with said reception point (7), and the discharge position
thereof, and between the discharge step member (4), this
being movable reciprocatingly between the discharge pos-
ition thereof, in which the upper surface part (15) of the
discharge step member is substantially on the level of said
discharge point (8), and the reception position thereof,
and possibly between one or more additional step members
(2,3), which have been disposed between the reception step
member (1) and the discharge step member (4), and which can
be moved reciprocatingly between the reception position and
the discharge position thereof, characterized in that the
operating means comprises a crankshaft (18,19,20) driving
the step members (1,2,3,4).

2. Operating means according to claim 1 for moving a feed
apparatus provided with a first and second step unit, said
first step unit (1,5,3) comprising odd interconnected step
members (1,3) including a reception step member (1), and
every second step unit (2,6,4) consisting of interconnected
even step members (2,4), said step units being moreover ar-
ranged to move in opposite directions, whereby two adjacent
step members (1,2; 2,3; 3,4), one of said parts (1;2;3) be-
ing in the discharge position and the other one (2;3;4) in
the reception position, are substantially on the same
transversal level in the upper surface level thereof re-
lative to the motion direction of the step members,
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characterized in that the crank means comprises a rotatable
crankshaft (18) positioned under the step units, said
crankshaft comprising at least two levers (22,23) displaced
by 180° relative to each other, whereby one (22) of the
levers has by means of a crank lever (19) been connected to
a first step unit (1,5,3) and the other lever (23) by means
of a crank lever (20) connected to a second step unit
(2,6,4).

3. Operating means according to claim 2, characterized in
that one (19) of the crank levers has been connected to an
intermediate piece (5) connecting the odd step members
(1,3) and that the other knee lever (20) has been connected
to an intermediate piece (6) connecting the even step mem-
bers (2,4).

4. Operating means according to claim 2 or 3, character-
ized in that the crankshaft (18) is operated by a fluid
motor (24).

5. Operating means according to claim 4, characterized in
that the fluid motor (24) is provided with a through shaft
and mounted on a crankshaft (18).

6. Operating means according to claim 1 for moving a feed
apparatus which is provided with one back and forth movable
step unit consisting of interconnected step members, said
parts including a reception step member and a discharge
step member, and which step unit has been arranged to oper-
ate in cooperation with the fixed step unit, whereby the
moving step member in the discharge position thereof and
the fixed step are at the upper surface parts thereof sub-
stantially on the same transversal level with regard to the
motion di-rection of the step members, characterized in
that the crank means comprises a rotatable crankshaft
placed under the step units, said shaft comprising at least

one lever, which by means of a crank lever has been con-
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nected to said movable step unit.

7. Operating means according to claim 6, characterized in
that the crankshaft is operated by a fluid motor.

8. Operating means according to claim 7, characterized in
that the fluid motor has been provided with a through shaft

and mounted on the crankshaft.
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