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LATABLE ABOUT LONGITUDINAL LOG

T AXIS -

George Meder Johnson, Port Angeles, Wash.,
assignor o Rayonier Incorporated, New York,
N. Y,, a corporation of Washington

. Application April 10, 1946, Serial No. 660,965

4 Claims. (CL 144—208)

1 A
This invention relates to log-barking, and has
for its object the provision of an improved method
of and apparatus for barking and cleaning logs.
More particularly, the invention contemplates a
novel and improved method of and apparatus for
log barking in which high velocity water jets cut

. through and remove the bark from the log with-

out removing any of the wood.

The invention is firstly characterized in that
the log passes through the machine at a uniform
rate without rotating the log. Secondly, as the
log passes through-the machine, streams of water
are applied to its surface by a plurality of high
velocity, radially-directed water jets arranged in
a plane perpendicular to the ax's.of the log. And
thirdly, the water jets are osciliated around the
advancing log so that in striking the log they
trace a pattern completely encircling the log’s
surface. Thus, in accordance with the method
of the invention, the log passes through a plural-
ity of high velocity water jets uniformly posi-
tioned around and spaced from the surface of
the log in a plane perpendicular to the axis of the
log. The water jets strike the advancing log at
an angle of 30 to 90° (advantageously about 45°)
with its axis, and are derived from a, source of wa-
ter under a pressure of 500 to 2000 pounds (ad-
vantageously about 1100 pounds) per square inch.
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The foregoing and other novel features of the
invention will be best understood from the fol-
lowing description taken in conjunction with the
accompanying drawings, in which

Figs: 1, 2 and 3 are front elevation, rear eleva-.
tion and top plan, respectively, of an hydraulic
log-barker embodying the invention,

Fig. 4 is a vertical section on the section line
4—4ofFig. 1, : . : X

Fig. 5 Is a vertical section, on the section line
5—5 of Fig. 4, of the vertically-movable carriage

" for the cylindrical frame,

Fig. 6 is a cross-section on the section line §—8
of either Fig. 1 or Fig. 4, and '
‘Fig. T is a development of the water inlets for

. ‘the eylindrical frame and its interior circular con-

20

The ‘main structural metal framework of the
log-barker comprises a pair of spaced front up-

-rights 10 to each of which is welded an inwardly

extending guide rail t{, and a pair of spaced rear
uprights 12 with inwardly extend'ng guide rails
13. The uprights 10 (and attached guide rails

~ 11) are appropriately secured to and are Sup-.

25

The water jets are oscillated, preferably through

an angle of 360° divided by the number of water
jets, and in striking ‘the advancing log cut

through and remove the bark therefrom in a pat-’

30

tern completely encireling the surface of the log.

The apparatus of the invention is an hydraulic

log-barker comprising suitable means, such as
rolls, for advancing the log through a hollow cy-
lndrical frame having a plurality of circumfer-
entially spaced openings in its cylindrical wall. A
plurality of circumferentially spaced nozzles are
operatively secured to the cylindrical wall of the
frame, approximate the openings therein, and are
adapted to direct jets of water through the open-~
ings and obliquely towards the advancing log, the
jet and the adjacent debarked surface forming
an acute angle. The frame is oscillated or rocked
through such an angle that the entire circumfer-
ence of the advancing log is subjected to the jets

of water projected through the openings in the

frame’s wall. The cylindrical frame is carried by
an inner framework or carriage movable vertical-
ly within the main structural framework of the
barker. This inner framework is operatively con-
nected to the log-feeding rolls so that it is auto-
matically centered with respect to the advancing
log irrespective of its diameter. .
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ported upon the ends of a transverse base or sole
plate 14, and the uprights 12 are similarly secured
to and supported upon the ends of a base plate |5,
Two spaced transverse plates 16 and 17 are bolted
or otherwise suitably secured to the inner face of .
the front guide rails 11 approximate their upper
ends.  The upper ends of the rear guide rails 13
are similarly -secured together by . a -transverse
plate 18. - o

An inner framework or carriage is positioned
within the main framework and is mounted for
such vertical movement as is required to auto-
matically center the cylindrical frame carried
thereby. The inner framework is made up of hol-
low members conveniently formed by two L-
shaped structural metal beams on plates posi-
tioned with abutting longitudinal edges joined by
welding. The inner framework thus comprises
forward and rear hollow uprights 19 and 20, re-

- spectively, a hollow rectangular base 21, a simi-

lar hollow rectangular brace 22 about midway of

* the ends of the uprights 19 ang 20, and a rectan-

50

gular head frame 23. The inner framework is
mounted to slide vertically in guideways 1 and
13’ appropriately secured to the inner face of the
uprights 10 and 12, respectively (Fig. 6).

A pair of cooperating lower and upper feed
rolls 24 ang 25, respectively, and a similar pair
of cooperating lower and upper delivery rolls 26
and 27, respectively, are operatively mounted in
the front and rear, respectively, of the barker for



S :
supporting and advancing a log 28 therethrough.
Each roil is operatively carried by a crosshead of
substantially similar construction, the crosshead
32 of the lower feed roll 24 being relatively fixed
or stationary, while the crossheads 317, 53 and §8
of the other three rolls are vertically movable,
as hereinafter more particularly described.

The lower feed roll 24 is secured to & horizontal
shaft 29 journaled in bearings 30 holted to the up-
wardly extending arms 31 of the crosshead 32.

Each arm 31 has a longitudinal recess of rectan-~

gular section in which is secured g liner 3{’ of

brass or suitable bearing metal having 2 slot into -

which extends the longitudinal edge of the adja~
cent guide raid (1 (Fig. 6). The arms 13 are se-
cured to the guide rails by bolts 33.

The upper feed roll 25 is secured to a horizontal
shaft 34 journaled in bearings 35 bolted to the de-
pending arms 36 of the vertically movable cross-
head 37. Each arm 36 has a longitudinal recess
with @ liner of brass or the like, and each liner
has a longitudinal slot in sliding engagement with
the longitudinal edge of the adjacent guide rail
ii, whereby the crosshead 37 is adapted to slide
vertically on the guide rails i1.

The crosshead 37 has a top bar 38 to which are
bolted the lower ends of a pair of spaced rods 39.
The inner upper end of each rod 3% has gear or
rack teeth 40 meshing with a pinion 4i. The two
spaced pinions &4i are secured to a shaft 42 jour-
naled in bearings 43 mounted on the top of the
uprights {0, A twin-geared sprocket 84 is secured
to the shaft 42 between each bearing 43 and the
adjacent pinion 41. The sprocket 44 has half the
pitch diameter of the pinion 4{, for reasons here-
inafter explained. A twin-linked chain 45 secured
at one end (46) to one of the forward hollow up-
rights 19 passes over each sprocket 44 and thence
downwardly through that hollow upright and is
secured at its other end to a counterweight 47.
A fluld pressure actuated cylinder 48 is bolted at
its top to a bracket 16’ welded or otherwise suit-
ably secured to the front face of the transverse
plate 16 about midway of its ends. The cylinder
has a depending reciprocatory piston rod 49
bolted at its lower end to the center of the ftop
bar 38 of the crosshead 31.

The lower delivery roll 26 is secured to a hori-
zontal shaft 50 journaled in bearings 51 bolted to
the upwardly extending arms 52 of the crosshead

53. Each arm 52 has a longitudinal recess in

which is secured a liner 54 of brass or the like
having a slot in sliding engagement with the lon-
gitudinal edge of the adjacent guide rail {3,
whereby the crosshead 53 is adapted to slide ver-
tically on the guide rails i3.

The upper delivery roll 27 is secured to a hori-
zontal shaft 55 journaled in bearings 58 bolted to
the depending arms 57 of the crosshead 58. Each
arm 57 has a longitudinal recess with a liner of
brass or the like, and each liner has a longitudinal
slot in sliding engagement with the longitudinal
edge of the adjacent guide rail 13, whereby the
crosshead 58 is adapted to slide vertically on the
guide rails 13.

The crosshead 58 has a top bar 59 to which are
bolted the lower ends of a pair of spaced twin-
linked chains 60. The chains pass over cooper-
ating twin-geared sprocket wheels 61 secured to a
shaft 62 journaled in bearings 63 bolted near the
upper ends of the hollow uprights 20. The de-
pending ends of the chains 60 are secured to the
upper ends of connecting rods 64, and the lower
ends of the rods are adjustably secured to the
crosshead 53 of the lower delivery roil 26 (Figs.

[ ]
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2 and 4). A fluld pressure actuated cylinder 68
is bolted at its top to the lower face of a trans-
verse plate 66 welded or otherwise suitably se-
cured to the underside of the head frame 23. The
cylinder has a depending reciprocable piston rod
87 bolted at its lower end to the center of the top
bar 59 of the crosshead §8.

The shaft 29 of the stationary lower froni
erosshead 32 is driven by a chain 68 cooperating
with a sprocket wheel 69 on the shaft. The shaft
E0 of the lower rear crosshead 53 is driven from
the shaft 29 through a chaln 70 cooperating with
sprocket wheels Ti and 72 secured to the respec-
tive shafts. The shaft 34 of the upper front
crosshead 37 is driven by a chain 13 cooperating
with a sprocket wheel 74 on the shaft. The shaft
595 of the upper rear crosshead 58 is driven from
the shaft 34 through a chain 15 and cooperating
sprocket wheels 76 and 17 fixed to the respective
shafts. )

The rolls 24, 25, 26 and 21 have a generally con-
cave central peripheral contour, and are trans-
versely ribbed or fluted. In the particular log-
barker illustrated in the drawings the rolls are
26 inches long with a minimum diameter of 10
inches. The sides of the concave contour make
an angle of gbout 30° with the axis of the roll, and
the apex of the concavity is curved on about a 3
inch radius. The concave contour of the lower
rolls 24 and 26 is somewhat longer than that of
the upper rolls 25 and 27 (e. g. 20 and 14 inches,
respectively), and the ends of the lower rolls (be-
yond the concave contour) are ¢ylindrical, while
the corresponding ends of the upper rolls are con-
ical, the fluting being extended to these end por-
tions. The conical end portions of each upper
roll permit that roll to approach nearer to its
cooperating lower roll than it otherwise could,
and thus decreases the operative central opening
between the rolls (when closed) and thereby
permits the barking of logs of smaller diameter.
The flutes 24’, 25’, 26’ and 27’ are radially dis-
posed teeth and may advantageously be about 1
inch deep and about 1Y% inches wide at the base
tapering to a width of Y2 inch at the periphery.

A hollow cylindrical frame 718 is positioned
within the lower end of the inner framework or
carriage with its axis automatically centered with
respect to the feed and delivery rolls. The frame
18 is supported on flanged wheels 19 engaging cir-
cular trunnion rails 80 of the frame. The wheels
19 are mounted in bearings 81 bolted to the op-
posite side members of the base 2f (Fig. 5). A
wheel 82 engages the top of each trunnion rail 80
and serves to hold the frame firmly on its sup-
porting wheels 19. The wheels 82 are mounted
in bearings 83 adjustably secured to the opposite
side members of the brace 22 by depending bolts
84 (Fig. 5). Each of the bearings 81 has an ad-
justing bolt 85 to permit initial centering of the
frame 18 (Figs. 5 and 6). The front or leading
edge of the frame has an annular recess 18’ (Figs.
4 and 6) in which knives, cutters, sharp teeth
or the like may be appropriately mounted, if de-
sired, to remove limbs, knots or other obstructions
on the log.

The frame 78 is rocked through an angle of 90°
by a connecting rod 86 pivoted at its lower end
to a bracket 81 bolted to the outside cylindrical
wall of the frame approximate its forward end
(Figs. 1 and 4). The connecting rod 86 is pivoted
at its upper end to a crank pin 88 eccentrically
mounted on the front face of a pulley 89. The
pulley 88 is secured to a shaft 80 journaled
in bearings 91 bolted to the underside of the
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plate 66 (Fig. 4). The pulley 89 is driven by a
belt 82 and cooperating pulley 93 on the shaft of
an electric motor (or other suitable source of
. power) bolted to the top of the head frame 28.

The cylindrical frame 18 has a series of cir-
cumferentially spaced openings 94 in its cylin-
drical wall about midway of its ends for the ad-
mission of water from nozzles 95. The nozzles are
held between flexible sealing flanges 96, secured
to the wall of the frame, and couplings 97 com-
municatling with an interior circumferential con-
dult 98 in the rear head of the frame. The
flanges 96 may be advantageously made of oil
resisting rubber of about 80 plastometer, bolted or
otherwise suifably secured to the cylindrical wall
of the frame. Water is fed to the conduit 98
through a bifurcated pipe 99 having a swinging
joint or swivel connection (080 with the lower
end of a supply pipe 10f (Figs. 4, 5 and 7). Ths
upper end of the pipe 101 is carried in a swing-
ing block 102. The block {02 is mounted on a
transverse shaft 103 having a wheel 104 on each
side of the block. Each wheel (04 rides in a
bifurcated yoke (05 bolted to the upper side of
the head frame 23. The swinging block 102 and
the swinging joint connection 100 permit the up-
ward and lateral movement of the pipe {0{ as
the frame is rocked through 90°, while permitting
free supply of water without leaks to the conduit
88. ' The upper end of the pipe 101 is connected by
a flexible hose 106 to a suitable source of water
under the requisite pressure.

The inner framework or carriage is held in its
vertically adjusted position in the guideways {1°
and 13’ by the chains 45 and counterweights 47
together with the rack 48 and pinion 4{ con-
nection to the upper front roll 25 and its cross-
head 31. The counterweights 47 only partially
balance the weight of the inner framework and
upper roll 25 and crosshead 31. Without a coun-
terweight, the cylinder 48 would have to lift the
entire weight of the roll 25 and crosshead 37 and
half the weight of the inner framework and its
mechanism, due to the fact that the sprocket 44
has half the pitch diameter of the pinion 4i. The
cylinder 48 acts to produce only an upward puli,
and may be hydraulically actuated, or actuated by
steam or air. When the cylinder 48 is released,
the weight of the roll 25, crosshead 37 and inner
framework and its mechanism holds the roll
against the log. The inner framework and mech-
anism are relatively heavy and all of the forces
tending to hold the roll against the log, if not
neutralized, would cause the roll to exert more
pressure on the log than is desirable. Hence, the
function of the counterweights 47 is to neufralize
part of these forces and by suitably varying the
counterweight, the amount of pressure exerted on
the log by the roll 25 can be properly adjusted.

The rolls 26 and 2T with their cooperating
crossheads 53 and 58, respectively, substantially
balance one another. These rolls and their co-
operating crossheads are in effect suspended from
the ends of the chain 60, and -when the upper
roll 27 is elevated or lowered, the lower roll 26 is

(4]
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correspondingly lowered or raised, so that the

opening between the rolls is always centered

with respect to the cylindrical frame 18. The
cylinder 65 is double acting so that the pressure
exerted against the log by the rolls 26 and 27 is
determined by the forces exerted by the cylinder.

70

The cylinder 65 is actuated by steam, air or other -

elastic fiuid because of the cushioning effect ob-
tained.
In barking logs of irregulaxj surface, it is neces-

sary that the upper feed roll 25 ride over sny
surface irregularity or obstruction. This Is read-
ily possible since the cylinder 48 operates only to
raise the roll 2§, and the use of a hydraulic cyl-
inder is permissible. If the cylinder 65 were hy-
draulically operated, the inertia of the hydraulic
medium might cause the rolls 26 and 27 to open
too slowly when encountering a surface irregu-
larity or obstruction and an excessive strain might
be imposed on the mechanism. The cylinders 48
and 65 are manually controlled and operated. If
the logs are approximately the same diameter,
the operator will usually find it unnecessary to
operate the cylinders 48 and 65, since the logs can
be butted end to end and the fluted feed rolls 24
and 25 will climb easily from one log to the next.
With logs of different diameters or logs having
broken ends, it may be necessary for the operator
to open the rolls, by manipulation of the cylinder
48, to receive them.

The position of the cylindrical frame 18 is ad-
justed by means of the chains 45 so that when
the upper roll 25 is in its extreme lower position
to receive a log of minimum diameter, the center
axis of the frame will coincide with the longi-
tudinal center axis of the log. When any log of
a larger diameter is to be fed to the barker, the
roll 2§ is raised in proportion to the increase in
log diameter, whereas the center axis of the log
will only be raised half that distance, that is in
proportion to the increase in log radius. Move-
ment of the roll 25 upwardly (or downwardly),
simultaneously moves the inner framework and
the cylindrical frame 78 upwardly (or down-
wardly), and since the pitch diameter of the
sprocket 44 is half the pitch diameter of the
pinion 41, the upward (or downward) movement
of the frame 18 is half that of the roll 25. Thus,
the frame 18 is always centered with respect to
the incoming log so long as the roll 25 is riding

on the log. :

The outgoing or delivery rolls 26 and 27 are
positioned, with respect to the outgoing log, by
the cylinder 65 which is mounted on the inner-
framework that carries the cylindrical frame 78.
The chains 60 running over the sprockets 6§ al-
ways maintain the rolls 26 and 27 at points
equally distant from the central axis of the frame
18. Since the cylinder 65 is mounted on the ver-
tically movable inner framework, this relation-
ship is maintained regardless of the position of
the incoming or feed roll 25. This is desirable
since at times the outgoing rolls 26 and 27 will be
carrying a different diameter of log than the in-
coming rolls 24 and 25. ‘

In operating the barker the log 28 is fed there-
through at a uniform rate, conveniently at about
1 foot per second, and without rotation by the
fluted rolls. Thus, the log, suitably guided, is
introduced between the feed rolls 24 and 25, the
upper roll 25 being initially elevated, if necessary,
to permit introduction of the end of the log be-
tween the rolls. With the cylinder 48 released,
the weight of the upper roll holds it in operative
engagement with the upper surface of the log.
The rolls, rotated by their respective driving
chains 68 and 73 from a suitable source of power
(not shown), advance the log through the barker.
When the barked end of the log reaches the de-
livery rolls 26 and 27, which are initially suitably
separated and centered by means of the connect-
ing chains 606 and rods 64 to receive the advancing
end of the log, the rolls 26 and 27 are brought
into operative engagement with the.log by the

9p cylinder 65. The log passes through the barker



at & uniform rate and without any rotary move-
ment. The delivery rolls 26 and 27 are driven by
the chains 71 and 78, respectively, and draw the
barked log out of the barker after the log has
advanced heyond the feed rolis 24 and 28.

The four nozzles 8% (circumferentially spaced
90° apart) direct high velocity Jjets of water
‘against the surface of the advancing log at an
angle of 30 to 90°, e. g. 45° (Fig. 6). The water
18 fed to the nozzles at a pressure of 500 to 2000
{e. g. 1100) pounds per square inch, through the
supply pipe 101 and its swinging connection with
the interior circular conduit 98 in the rear head
of the cylindrical frame 78. As the frame is
rocked, or oscillated back and forth, through an
angle of 90° by the connecting rod 88, the jets of
water from the nozzles 8§ oscillate around the log
in & plane perpendicular to the axis of the log
and trace & pattern around the entire circumfer-
ence of the log. In this manner the bark is ef-
fectively removed from the log with a minimum
amount of water.

The frame 78 may conveniently oscillate at a
frequency of from 10 to 40 complete cycles per
minute, as high a frequency as is practical being
usually advantageous. However, too high fre-
quency should be avoided since it tends to impart
objectionable vibration to the frame and associ-
ated mechanism. The direction of the water jets
is such that practically all of the debris is ejected
at the forward end of the frame 718. To prevent
this debris working its way into the barker mech-
anism, an annular plate {87 is secured to the for-
ward hollow uprights 19 (Fig. 6). The circular

- opening of the plate 107 registers with and is of
slightly greater diameter than the circular open-
ing of the frame. The central opening of the
plate has a flange or ring {08 making an effective
seal with the forward end of the oscillating frame.
A similar annular sealing plate 108 is secured to
the rear hollow uprights 20, but since little debris
is ejected from this end of the frame, the seal
between the plate and the oscillating frame may
be comparatively simple.

While the barker illustrated in the drawings
has four nozzles or water jets uniformly spaced
around the advancing log, it may have two or
more such nozzles, and the nozzles will oscillate
through an angle of not more than 180°. The
angle of oscillation is determined by the num-
ber of nozzles and will be of such a value that
the pattern traced by the water jets in striking
the log covers its entire surface. The log may
be fed through the barker by any suitable me-
chanical means other than the fiuted feed rolls.
Water may be supplied to the nozzles through
flexible hose without the use of swing joints, but
is preferably supplied through the swinging joints
without flexible hose*as herein described and
shown,

An advantage of the invention is that the logs
are fed to the barker continuously, and since
they are not chucked or rotated the condition
of the loz with respect to soundness, condition
of ends, straightness or length is not important.
The barker is compact, simple in construction
and oreration, and avoids handling high pres-
sure water in large packing glands. The pattern
traced by the water jets as the log moves through
the barker is such as to remove the bark with
the smallest possible amount of water. This is
a very important advantage, since one of the
principal items of cost in the operation of a
hydraulic barker is the power and equipment
required to provide the high pressure water used

2,501,848

" by the nozmles or jets. The invention may be
- applied with economy and advantage to the
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barking of all kinds of logs, and especially to
the barking of small and irregular shaped logs.

Iclaim:

-1. A log-barker comprising a hollow cylindri-
cal frame having a plurality of circumferentially
spaced openings in its cylindrical wall, means
in juxtaposition to the frame for moving a log
at a uniform rate and without rotation substan-
tially centrally through the frame, a nozzle oper-
atively secured to the cylindrical wall of the
frame approximate each of said openings and
located to direct through the openings a jet of
water angularly towards the advancing log,
means for oscillating said frame angularly about
a longitudinal axis of said log and subjecting the
entire circumference of the advancing log tc the
Jets of water directed through the series of spaced
openings in the wall of the frame, a high pres-
sure water supply pipe having a swivel connec-~
tion with said frame, and means for conducting
water from said supply pipe to each of said
nozzles.

2. A log barker comprising a hollow frame
having a plurality of circumferentially spaced
nozzles, means in juxtaposition to the frame for
moving 2 log substantially centrally through the
nozzles, means for vertically adjusting said frame
to center it for logs of different diameters, said
nozzles being operatively secured to the frame
and rositioned to deliver a jet of water. angu-
larly against the surface of the advancing log,
means for oscillating said frame about a longi-
tudinal axis of said log and subjecting the entire
circumference of the advancing log to the jets
of water delivered by said nozzles and a pipe

.means with a swivel joint for supplying high

pressure water to sald nozzles as the frame
oscillates.

3. A log barker comprising a hollow cylindri-
cal frame mounted on & vertically movable car-
riage, a pair of cooperating feed rolls in juxia-
position to the frame for advancing a log sub-
stantially centrally through said frame, means
for vertically moving one of said rolls to accom-~
modate logs of different diameters, means oper-
atively connected between said movable roll and
said carriage for vertically moving the carriage
through half the distance that the movable roll
is moved whenever that roll is moved whereby
said frame is automatically centered with re-
spect to logs of different diameters, a plurality
of circumferentially spaced nozzles operatively
connected with said frame and positioned to de-
liver jets of water angularly towards the advanc-
ing log, means for oscillating said frame about
a longitudinal axis of said log and subjecting the
entire circumference of the advancing log to
the jets of water delivered by said nozzles by
reason of the oscillation of the frame, and pipe
means with a swivel joint for supplying high
pressure water to said nozzles as the frame
oscillates.

4. A log barker comprising a frame, a plu-
rality of circumferentially spaced nozzles car-
ried by the frame, means for advancing the log
to be debarked through the frame and between
the nozzles, means for oscillating the frame and
nozzles about a longitudinal axis of the log to
subject the entire circumference of the log to
jets of water delivered by the nozzles, and means
for supplying water to the nozzles during oscilla-

78 tion of the frame and nozzles, the means for
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supplying water including a swivel joint con-
nection adjacent the frame.
GEORGE MEDER JOHNSON.
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