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ABSTRACT: The invention relates to a debarking machine
comprising a hollow rotor carrying debarking tools pivotable
to and from the axis of the rotor. The machine is of the type in
which hydraulic power transmitting means are adapted to act
upon the tools to move them onto the axis of the rotor, while
pressure accumulator means are mounted on the rotor to
supply pressurized liquid to said power transmitting means.
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‘ 1 i
DEBARKING MACHINE OF THE HOLLOW ROTOR TYPE

The Swedish Pat. specification 179,777 describes such a de-
barking machine in which hydraulic cylinders are provided to
cause the tools to resiliently engage the surface of a log
passing through the rotor, and said cylmders are ‘then con-
nected to a hydraulic-pneumatic pressure accumulator in
which gas-and liquid are separated by a diaphragm.

Further, the U.S. Pat. No. 3,333,615 describes a similar de-
barking machine in which the tool force may be changed by
increasing or réducing the -amount of liquid in d hydraulic-
pneumatic pressure accumulator by means of a pump and a
valve both operated electrically. Thus, the force of the tools

_may be changed continuously until the desired debarking ef-
fect is obtained. However, an inconvenience of this device is
that the readjustinent. needs a rather long time so that the
required tool force is.often not obtained until a whole log has
been incorrectly debarked in passing through the rotor.

The object of the invention is to-provide a device by means
of which the force acting'on the tools can be changed stepwise
and practically instantaneously. For that purpose; at least two
pressure  accumulators  having different: pressure levels- are
provided to-be optionally connected to the hydraulic power
transmitting means by. setting valves, whereby a stepwise
change of the hydraullc force acting upon the tools is made
possible.

The invention will 'be further descnbed with reference to
the accompanying drawings; in which: " :

FIG. 1 shows diagrammatically how-a debarkmg tool may:
be operated by means of one of two pressure accumulators;

FIG. 2 shows a similar view of an embodxment with three
pressure accumulators;

‘FIG. 3 shows:an axial section through a portlon of the cylm--

drical rotor wall and adjacent portion of a stator; and

FIG. 4 shows diagrammatically a radial section through a
debarking rotor, in which the device: shown-in FIG. 2 is
mounted.

In FIG. 1, 5 designates a debarkmg tool secured to a rotata-
ble shaft pivot 6. The tool is shown:in its initial position'before
the end surface of a log. 7 adapted to.be fed into the rotor not
shown. An arm 8 secured to:the shaft pivot 6°and’ projecting
radlally therefrom has its outer end linked to a ‘piston 9 which
is movable‘in-a hydraulic cylinder, 10. The-inward movement
of the tool § into the initial position shown is limited in that the
arm 8 hits a rubber-coated stop member 11 secured to the ro-
tor.

A conduit 12 connects the rear end-of" the cylinder 10 to one
end of a cylinder 13 which'contains a movable piston-14, and
another conduit 15 extends from the:conduit: 12-to another
cylinder 16 likewise containing a movable ‘piston 17. A nor-
mally open valve. 18 disposed:in-the conduit.15 is closed on

supply of current to a solenoid:19, but the valve 18 is bypassed

by a branch conduit 20:which.contains a nonreturn valve 21
opening in the direction away from the ‘cylinder. 16. The two
cylinders 13.and 16 are -adapted-to function as pressure accu-
_ mulators, and for this purpose ‘their rear ends.are provided
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with nipples for supply of pressurized-gas up 'to" the desired-

pressures. Thus, the space 23 behind the piston 14 is filled:

with gas of high pressure so that:in the:initial positionshown

60

the.piston 14 has been moved:into contact with-thé fore end '

wall of the: cylmder 13. The:space 24 behind the'piston 17 in"
the: cylmder 16 is filled with gas of lower pressure, but the"

piston.17 is. in-an, intermediate: position;because ‘the fore

cylinder space 25, the system: of ‘conduits ‘12,15, 20 and the
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cylinder space inside of the piston 9 are filled with an'amount”

of liquid measured correspondmgly

The debarkmg tool §-is preferably of the SO called self-:

opening type, i.e.. it hds an edge directed:to the end surface of

the advanced ,log, and ‘because-of: its engagement ‘this edge

causes the tool to climb onto the cylindrical surface of the log:
Thus, when the rotor is rotated clockwise in FIG: 1, thetool is
caused to swing clockwise from the position shown in FIG. 1,

whereby the piston 9 is moved into the cylinder. 10'against the .
75

action of the gas pressure prevailing i in'the Iow-pressure accu-
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‘the préssures-in the gas spaces 23-and 24 of the other two ac-"’

2
mulator 16. Hereby, the tool is in the known way brought to
bear on the cylindrical log surface by means of a resilient force
which increases as the volume of the cylmder space 24
décreases. Despite the-open conduit 12, the high-pressure ac-
cumulator 13 is inoperative, because the piston 14 in the posi-
tiori shown acts as a fixed wall.

If a higher tool force is desired, the solenord valve 18 is
closed: In such case, when the tool 5is rotdted clockwise from
its initial position in FIG. 1, the movement of the piston 9
causes the piston 14 of the high-, pressure accumulator 13 to be
forced back, as the flow of liquid to the low- -pressure accumu-
lator 16 is now blocked, and the tool'is thén actuated by the
high pressure in the pressure gas'chamber 23. However, a spe-
cial case occurs, if the solénoid valve 18 is closed durmg the
debarking of a log, the diameter of whxch decreases progres-
sively. As the pistoni 14 of the high- pressure accumulator 13
initiallyis in'its moperatrve position, it cannot force any hqutd
into the cylinder 10, aid thus the cylinder 10 is'still influenced
by the lov preéssure only. When the tool is rotated an-
ticlockwise because of the decreasmg diameter of the log, the
required amount of liquid is supplied from the space 25 of the
low-pressure cylinder 16 through the nonreturn valve 21,
which opens in this direction, as mentioned above. Wher the'
log has passed through the rotot and the tool § moves back to‘
its - initial paosition (FIG. 1), liquid is still supphed to the
cylinder 10 from the low-pressure’ accumulator 16, and not
until the tool is lifted by the next log does the commumcatron
with the low-pressure accumulator” 16 become” blocked, so
that'the piston 14 of the"high- pressure accumulator 13 is
presséd backwards against the action of ‘the high pressure in
the space 23. ‘

On the othér hand; if the solenoid valve 18 is closed durmg
the debarking of a log advanced with its top end’ foremost the
tool force will be immediately ‘increased although not to the
same value as when readjustment is made while the. machine is
running idle; in’ which case the’ piston’ 14 because ofits longer
stroke causes a higher degreé of compréssion of the gas i the
space:23.

Consequently; in certain’ c1rcumstances it is not possuble o
increase the force immediately ‘but, on the other hand, said’
force may.always be reduced’ rmmedrately by openmg the sole-
noid valve 18; Because of the ‘gas pressure in'the’ space 23the”

:piston 14-is then rmmedlately ‘moved: into’its. moperatwe end'

position:while transferring a corresponding‘amount of’ llqurd y
to‘thie low-pressure accumulator 16.'In fact, the possrblhty of -
quickly reducing the force acting'on’ the tools is more 1mpor-‘
tant-than ‘a-possibility ‘of increasing the ‘pressiire lmmedlately )

in any situation. If a high-pressure set is’ ‘too great; a’ considera:
‘blelossof wobdd and’ damageto the log'1 may becaused, and it is -

then ‘desired to éduce the” pressiire mstantaneously If, on: the "
othér hand; it mlght not be possible-to carry outa requ:red in-
crease of the tool pressiire mstantaneously, the result will only *

‘bea less’ satlsfactory ‘debarking: This fault, howeVer, may be -

remedied by ‘passing thélog through the ‘machine ‘a second -
time: ‘ ‘

The embodiment shown ‘in FIG, 2 dlffers from’'the oné'in
FIG:'1 only in that'a further pressure accumulator has"beén

:added; so that-it. becomes® possrble to ¢hoose between three N

different levels “of ‘pressure. Where' conveniént; the saime "
reference numerals ‘have beén used: In FIG: 2,a condutt 26~ ’
extends from the condiiit 15 to an accumulator 13’ the gas:
space 23" of ‘which'is filled wnth gas up’ to'a pressure between

cumulators' 13-and 16, respéctively. A’ normally open valv e,
18'"inserted in the condiiit 26-is controlled by a solenoid 19' '
and in‘the same way‘asin FIG. 1'the’ valve'18' is bypassed. bya. "
branch conduit:20" contammg a notireturn’ valve 21’ which’
permitsa flow'in the diréction awdy from the accumulator 13",
In' the initial ‘position shown the plston 14" “of the’ medtum
pressure accumulator - 13" s held in its moperatrve end posi-
tion in/the same 'way as'the prston 14 of the hlgh pressure ac-

__cumiilator 13;-but alsoin this case the | plston 17 of the low-

pressuré accumulator 16:6¢ccupies an mtermedlate position. If
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the tool 5 is to be brought into engagement by means of the
accumulator 13’, the solenoid valve 18 of the low-pressure ac-
cumulator 13 is to be used, both solenoid valves 18, 18’ are
closed. Of course, still more accumulators may be mounted in
the same way, in that the general rule is to close the solenoid
valves of all accumulators having a lower pressure than the
one desired. For the rest, the function is in principle the same
as that of the embodiment described in connection with FIG.
1.

In the described devices for stepwise change of the operat-
ing forces of the tools, there is no equalization of pressure
between the various accumulators because of leakage or redis-
tribution of liquid at the resetting of valves, while a log is
present in the rotor. In such cases, where a determined
amount of liquid is forced into an accumulator having a lower
pressure, the initial state is reestablished, as soon as the tool
has assumed its initial position. Further, the device described
has the advantage that any volume changes in the hydraulic
system because of leakage to the surroundings, variations of
temperature or an adjustment of the stop member 11 are auto-
matically compensated for by the quantity of liquid in the
foremost space 25 of the low-pressure accumulator 16. The
maximum pressure in the system is influenced only by a possi-
ble leakage of gas from the high-pressure accumulator space
23.

FIG. 3 is intended to illustrate how in the known way the
clectric current may be transmitted to the solenoids mounted

in the rotor. 27 designates the cylindrical wall of the rotor,

which is externally provided with peripheral grooves to
receive driving belts 28. Beside these belts, the rotor carries
three slip rings 29, 30, 31 spaced axially and cooperating with
resilient brushes 32 mounted on the inside of the surrounding
stator 33. Two of the slip rings, 29 and 30, are insulated and
each of them is connected to one phase of a source of alternat-
ing current, while the third slip ring 31, which need not be in-
sulated, may be connected to earth. Often the third slip ring
31 may be entirely dispensed with in that the rotor may serve
as earth.

FIG. 4 shows a radial section through a rotor provided with
three debarking tools 5 as well as the device shown in FIG. 2.
Here, the tools are shown lifted on to the surface of a log 35
introduced into the rotor 34. The cylinders 10 of the pistons 9
linked to the tool arms 8 are by means of conduits 36 per-
manently in communication with a liquid distribution duct 37
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extending in a circle around the inner periphery of the rotor.
The three accumulators 13, 13" and 16 are connected to said
distribution duct 37 by means of the conduits 12, 26 and 15,
respectively. By way of the slip rings 29—31 each of the two
solenoids 19 and 19’ is connected between earth and one of
the phases of the alternating current. In FIG. 4, the switches
38, 39 are open, and thus the solenoid valves 18, 18' are also
open, so that the tools 5§ are influenced by the low-pressure ac-
cumulator 16, the piston 17 of which, in the position of the
tools shown, has been moved backwards in relation to the ini-
tial position shown in FIG. 2. Owing to the distribution duct 37
all the tools are actuated simultaneously by the adjusted pres-
sure. The slip rings 29—31 mounted around the rotor are here
shown in a diagrammatic perspective view.

The device described may be modified in several respects
within the scope of the invention. For instance, the gas pres-
sures in the accumulators may be replaced by springs inserted
to act upon the movable pistons.

I claim:

1. A debarking machine comprising a hollow rotor carrying
debarking tools pivotable to and from the axis of the rotor,
hydraulic power transmitting means adapted to act upon the
tools to move them onto the axis of the rotor, and pressure ac-
cumulator means mounted on the rotor to supply pressurized
liquid to said power transmitting means, characterized in that
at least two pressure accumulators having different pressure
levels are provided to be optionally connected to the power
transmitting means by setting valves, whereby a stepwise
change of the hydraulic force acting upon the tools is made

possible. . . . . .
2. A debarking machine as claimed in claim 1, charac-

terized in that the accumulator having the highest pressure
level is connected to the power transmitting means through a
permanently open conduit, in that each accumulator having a
lower pressure level communicates with with said power trans-
mitting means through a conduit containing a solenoid-
operated shutoff valve, in that a branch conduit bypassing the
shutoff valve contains a check valve opening in the direction
from its accumulator, and in that the amount of liquid in the
whole hydraulic system is measured such that only the lowest
pressure accumulator contains a small amount of liquid, even
when the tools are in an inoperative position with their edges
close to the axis of the rotor.



