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UNITED sTATEs PATENT oFFIcE 
HYDRAULIC LOG-BARKING MACHNE 

Harry E. Bukowsky,Port Townsend,Wash.,as 
signor to Crown Zellerbaeh Corpgratign,San 
Francisco,Calif.,a eorporation of Nevada 
Application January 4,1943,Serial No,471,260 

(Cl? 144?208) 9Claims. 
Thls application isa continuationinpart of my 

pending application,Serial No.380,332,filed un 
der date of February 24,1941,andentitled"Hy 
draulic log-barking machine" now U.S. Letters 
Patent No.2,328,545,dated September 7,1943;and 
this present invention similarly relates to hy 
draulic debarking means adaptedforuse with1ogs 
of Various diameters,andalso with1ogsofvarying 
Ciameters. N 
In the log-barking machine of my previous 

application I provide a circularsaw 1ocatedadja 
cent the debarking nozzle and so arranged as to 
cut 8 kerf in the bark slightly ahead of the point 
of impact of the debarking jet with the log in 
order to facilitate the removal of the bark by the 
jet. I have found,however,thatwithsuchwoodas hemlock,andmanyotherwoodscommonlyusedin 
the paperindustry,it ispossibleto do the debark 
ing with the hydraulic jet alone,provided sufü 
cient force and speed of thejetas dischargedfrom 
the hydraulic nozzle are maintained and provided 
location of the point of impact of thejet with re 
Spect to the discharging tip of the nozzle remains 
more or less constant. When such conditions 
9revailT have found that,with most varieties of 
Wo0d,the debarking of the log canbe donesorap 
idly by hydraulic meansalone that onlya fewsec 
onds are required for.completely debarking a log 
of Say twenty feet in 1ength. When the debark 
ingtakes place So rapidlythe Saw,describedin my 
previous application,cannot be used at all,since 
the Saw cannot cut a kerf through the bark as 
rapidly as the jet from the nozzle will perform the 
debarking.operation. With special logs,for ex 
ample with large logs of Douglas fir,where the 
bark has a thickness of manyinches,the debark 
ing is not done sorapidly and then the use of the 
Saw in combination…with the nozzle is desirable. 
The present invention,however,is concerned spe 
cifically With the debarking of 10gs from which 
thebark canbe quickly andeasilyremoved bythe 
use of the hydraulic nozzle alone,provided proper 
conditionsare maintained,asaboveindicated? 
One Ofthe objects of thisinventionisto prowide 

a hydraulic log-barking machineinwhichthe de 
barking nozzle will always be properly positioned 
regardless of the size or regardless of any varia 
tionsinthesize of the log. - 
Another object of the invention is to prowide 

Such a maChine in which the distance from the, 
discharging tip of the nozzle to the point of im 
pact ofthejetwith the logwill befairly constant 
regardless of the size of the log or the Contour of 
the 10g. - 
An additional object is to prowide a,support for 

the nozzle so arranged that the nozzle jet will al 
ways strike the log at the most eficient angle 
with respect to the log surface forthe debarking. 
One of the main objectionsto debarking devices 

in which the debarking of the logis done by me 
chanical means,such as the knife barkers more 
commonly employed for this purpose,is that a 
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considerable waste occurs due to unavoidable and 
inadvertent chipping of of Wood just below the 
bark. Since the best part of the wood for many 
purposes is located next to the bark it is most de 
sirable that,inthe debarking operation,only the, 
bark should be removed and none of the wood? 
under the bark. Even When the debarking is 
done hydraulicaly, care must be taken not o 
remove thewood below the bark1ayer. Theforce 
isso great whichis now employed With debarking 
nozzles that it is possible to cut into the wood 
below the bark with the jet and,in fact,even to 
cut clear throughthe log with such a jet from a 
hydraulic nozzle,Consequently,even with hy 
draulic debarking,it is necessary to exercise 
propercareto avoidwaste of material. Thismay 
be done by controlling the speed at which the de 
barking is done,so that there will be proper Speed 
in moving the debarking nozzle and log with re 
spect to eachother to allow the jetto remove the 
bark and still not permit the jet to cut into th 
surface ofthewoodbelowthe bark. - 
A still furtherobject of this inVention aCCord 

ingly is to provide a hydraulic log-barking ma 
chine in which not only will the jet always be 
directed at the proper angle against the log,but 
in which also the speed at which the debarking 
is done may also be easily adjusted and con 
trolled So that the debarking Will take place in 
themosteficient mannerandwiththeleastwaste 
of material. , 
These and other objects I have been able to 

obtain by pivotally mounting a debarking noz 
2le on a carriage arranged to move longitudinally 
along a 1og,in a log-barking machine,as the 
1og is rotated,with the discharging end of the 
nozzle automatically held in desired position ad 
jacent to the 10g surface and With the other end 
pivoted at a predetermined point in fixed rela 
tion to the log axis; and by otherwise arranging 
the.nozzle and associated elements in my ma 
chine as hereinafter briefydescribed with refer 
ence to the accompanying draWingS. 
In the drawings: - - 

Fig.,i is a fragmentary side elevation.of my 
log-barking machine; - - 

Fig,2 is a fragmentary top plan View of the 
Same; - - - 



2 
Fig,3 is a fragmentary,and more or leSS dia 

grammatic, cross section taken on the line 3?$ 
of Fig,1 drawn to a larger SCaie and also illus 
trating in broken line the position of the nozzle 
with a 1og of Smaller diameter; - 
Fig,4 is a fragmentary Section taken on line 

4?4 of Fig. 1 with the n02zle and nozzle shoe 
omitted and showing the plvotal connection for 
the n02zle; * - 
Fig.5 is a Section through the nozzle taken on 

1ine 5?5 of Fig.3; - 
Fig,6 is a view in isometric perspective of the 

nozzie shoe,showing the same entirely removed 
from the nozzie; Fig.7 is a diagrammatic figure indicating the 
location and direction of the nozzle jet in the de 
barking of 1ogsof diferent diameters; and 
rig,8 is a diagrammatic representation of the 

debarking of a crooked login my machine. 
The log 10 (Fig. 1),during the debarking op 

eration,is Supported at the forward end of the 
machine by a suitable spur center carried on a 
spindle 11 which in turn is mgunted in suitable 
thrust and radial load ball bearings. At the 
oppositeend of the Spindle 1f two sprocketwheels 
12and 13are rigidlyattached. The outer sprock 
et 13 is adapted to be connected to a Suitable 
driving means(not shown) bywhich rotation is 
imparted to the spindle 11 and thereby to the 
1og 10. It is aSSumed that such driving means 
Will be prowided with proper controls So that 
the Speed of rotation imparted to spindle and 
1og may be controlled as desired bythe operator. 
The log 10 is supported at the rear end on a 

spur attached to a spindle 14 which in turn is 
mounted in a slidable support 15,adjustable 1on 
gitudinally in any suitable manner to provide for 
10gs of diferent 1engths?Such log-supporting 
means is described in my application,Ser. No. 
380,332.previously referred to. The spindles 11 
and 14 are in axial alinement and the log,when 
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24". Aseparateelectric motor25ispreferablyin 
cluded in the Carriage-moving mechanism,to be 
USed for retracting the carriage at high speed 
back to its starting point at the rear of the ma 
Chine,or back to any intermediate point as de 
Sired by the operator,and an Butomatic shut-of 
should be included in the control to the motor 25 
to stop the operation of the motorwhenthe car 
riage reaChes the contact bumpers 25". - 
The debarking nozzle includes a.main section 

26,shaped preferably as shown in the drawings, 
and a reversely curved portion 2T at one end 
whichterminatesirianozzletip 28soformedasto 
direct a fiat jet of Water against the log Surface 
in Order to produce a bark-peeling action. The 
0ther end of the main Section 26 is secured to a 
pipejoint 29 (Fig.4)whichin turnis joined by a 
swivel connection 30 to a supply pipe 31 attached 
to the carriage 48. The pipejoint 29 is rotatably 
supportedin brackets32 dependingfrom the car 
riage 18,and the mounting of the nozzle is ar 
ranged So as to permit the discharging end ortip 
ofthenozzletoswingup ordowninaverticalarc. 
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placedinthe machineis assumedto be positioned, 
regardless of its size or of any variations in its 
cOntour,with its rotational axis also in aline 
ment with the axes of the Spindles 1 and 1?? 
Means for lifting the loginto this position is not 
shown,but various means may be employed,for 
example,the positioning means described in my 
copending appication,Ser No.416481,fied un 
der date of October 25,1941,and entitled "Load 
?positioning means," now U,S?LetterS Patent No? 
2.352,885,issued July 4,1944. 
The maChine includes a rigid top frame 16sup 

p0rted at each end On a pair of uprights or col 
umns 1T. Acarriage 18isslidablymounted onthe 
top frame 16(as shown more clearly in Fig,3). 
The carriage 18 is connected to the ends of a 
Sprocket chain #9 which passes over a sprocket 
wheel 20 at the front end of the top frame 16. 
The Sprocket wheel 20 is connected by suitable 
gearing to a shaft 21,whichinturn is connected 
with the spindle f through the intermediary of 
Sprocket wheels 22 and 12 and the connecting 
Sprocket chain23,so that rotation of the spindle 
11 counter-clockwise,as viewed from the front 
end,wili cause the carriage 18 to move towards 
the forward end of the machine at a predeter 
minedrate ofspeedwith respect to therotational 
Speed of the spindle 11 and log 10. A magnetic 
clutch,indicated at24in Fig.2,is preferablyin 
terposed in this Carriage-moving mechanism So 
that the carriage 18 may be disengaged at any 
time,if desired bythe operator,and will be Buto 
matically disengaged when it reaches the limit of itsforwardtravelandstrikesthecontactbumpers 
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A shoe 33,attached to the main nozzle section 
26,is adapted to ride on the outersurface of the 
10g during the debarking operation,and thus, 
when the nozzle is lowered into debarking posi 
tion,the shoe keeps the nozzle tip 28 from actual 
c0ntact With the log but enables the tip to ride 
wery close to the log surface. While the shoe 33 
may be made in any number of diferent shapes I 
have found it very satisfactory to have the shoe 
inthe form of an inverted U 0rchanne1shape(as 
sh0wn in Figs.5 and 6? which enables the shoe 
also to Serve as a shield confining the Small 
splinters,into which the bark is broken by the 
force of thejet from the nozzle,withinfairlynar 
row limits and thus aid in disposing of the same, 
Ashield47(Fig.3)at the end oftheshoe aidsfur 
ther in confining and directing the barksplinters, 
Whenthe shoeisinthisform the bottomedges 

34" of the sides 34 provide the bearing surfaces or 
runners Which ride on the Outer Surface of the 
bark as the logrotates and the carriage 48 moves 
towards the front of the machine,The shoe33 
maybeattachedto thenozzleinanydesired man 
ner and may be either rigidly or flexibly con 
nected. In the machine illustrated in the draw 
ings I have preferred to attach the shoe to the 
nozzle by means of bolts 42 extending through 
fangesatthetop oftheshoe andthroughfins 42" 
(Fig,5)on the outside of the nozzle,and to in 
terp0se cushioning elements 43 of resilient mate 
rial in order to absorb some of the vibration of 
the shoe which is caused in passing rapidly over 
thesurface ofa roughlog. 
The positioning of the debarking nozzle up or 

down with respect to the Supporting carriage 18 
is preferably done through the medium of a com 
preSSed air cylinder 35(Fig,3) mounted on the 
Carriage 48. A Suitable control valve element 
(n0t Shown)is provided through which the cyl 
inder 35 ls connected to a source of compressed 
air through the ports 35". A lever arm 36,rig 
idly connected to the pivotaliy-mounted nozzle, 
is connected at its upper end to a pair of links 
3T whichin turnare connected to theguide block 
39 on the end of the piston rod 38 of the air 
cylinder 35. The guide block 39 of the piston? 
rod 38 slides on a guide rod 40 mounted on the 
carriage 48. Thus when compressed air enters 
the port 35° at the left end of cylinder 35(as 

·viewed in Fig,3),while air is allowed to be ex 
hausted through the right hand port 35',the pis 
ton rod 38 will be moved to the right and this 
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will cause the nozzle assembly to be swung up 
wardly out of debarking position?To prevent 
the nozzle from striking against the carriage or 
frame when the nozzle is swung upwardy quick 
1y I provide a nozzle bumper 41 onthe carriage. 
When the log is in place in the machine and 

ready for debarking and the carriage is posi 
tioned at the rear end of the 1og,the no2zle.is 
1owered until the shoe rests on the outersurface 
of the log. This lowering of the nozzle is aC 
complished by allowing air to enter the port 35° 
at the right hand end of cylinder 35(Fig.3) 
and be exhausted from the left hand port 35". 
The weight of the nozzle and shoe will keep the 
Shoe in contact with the log surface and thus 
the nozzle tip will be held at the proper location 
withrespect to thelog. Should the surface of the 
log be veryirregular,the air cylinder35will per 
mit sufficient play in the up and down mOVe? 
ment of the nozzle and shoe to enable them tO 
follow the contour of the log,and at the Same 
time the air cylinder and piston provide a desir 
able cushioning means preventing excessive 
bouncing of the shoe and nozzle when the 10gis 
being rotated rapidly and its surface is very jr? 
regularandalso holds the nozzle against any kick 
back. 
When the debarking isto be done entirely by 

the jet of waterfrom a hydraulic nozzle in a de? 
barking machine,I have found that the angle 
at which the jet is directed against the bark is 
important. Also I have discoveredthatvariations 
inthe distance between the discharging tip of the 
nozzle and the points of impact of the jet With 
the bark have a direct bearing on the eficiency 
of the debarking jet and that,ingeneral,the ef? 
fectiveness of the jet in breaking up and remov? 
ing the bark decreases rapidly as this distance 
is increased. Consequently in designing a hy? 
draulic log-barking machine in which the nozzle 
will automatically adjust itself for logs of Vari? 
ous sizes and shapes,a chief dificulty WhiCh I 
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axis of the log ineach case,c,e,and f indicate 
1ogs of different diameters,and b",b* and b* rep 
resent corresponding positions of the nozzle tip. 
The distances of the nozzles b",b* and b* from 
the logs c,e and f respectively wil1 be found to beapproximatelythe Same. 
Tn a 1og debarking machine embodyingthis in 

vention,which is at present in actual operation, 
the distance from nozzletipto point ofjet impact 
measures approximately 6% inches where the 
diameter of the logis54inches;6% inches where 
the diameter of the 1og is 36 inches;6% inches 
where the diameter of the log is24 inches; and 
6% inches where the diameter of the logis 12 
inches;thus bearing outthisfeature ofmyinven 
tion. Inthe machine referred to in the previous 
sentence thesize ofthejet as discharged fromthe 
nozzletipisapproximately4% inches by % inch, 
the nozzle discharges at the rate of about ten 
barrels per minute and the speed of the jet as 
it 1eaves the nozzle tip is about 275 feet per Sec 
ond,I mention these figures merely by way of 
illustration,inasmuch as the machine to which 
I refer and which.is in use has been found 
highly eficient particularly for hemlock logs of 
the ordinary range ofSizes. - 
By experiment I found that most eficient de 

barking is obtained when the jet strikes the sur 
face of the log at such an angle that the center 
1ine of the jet would,if the log were cut trans 
versely at that point,constitute a chord on the 
circular cut surface,cutting of a small segment 
inside the inner bark line,such as indicated by 
the broken line f in Fig. 7. Since the pivotal 
point d of the nozzle and the axis a ofthe logare 
relatively fixed,and since the discharging tip of, 
the nozzle,is always a constant radial distance 
from the pivotal point d,the center line of the 
jet,when the nozzle is used for debarking 1ogs 
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encountered was the problem of keeping the dis? 
chargingtip of the nozzle always suficiently close 
to the 1og surface and at the Same time keeping 
the jet directed in the proper manner. In SOlV 
ing this problem with my invention the reverse 
curve at the free end of the nozzle and the lo 
cation ofthefixedpivotal point of the nozzle with 
respect to the log axis,as provided in my con? 
struction,are essential features.,It will be ap 
parent from Fig,3 that the pivotal point of the 
nozzle is at a fixed distance from the axis of the 
1ogand that the pivotal point and the discharg? 
ing tip of the nozzle are Iocated in adjacent log 1 
quadrants and will never be in the same quad 
rant,By having the pivotal point of the n02zle 
suficient distance from the log axis (thus sufi 
cient distance above and to the right of the axis 
as viewed in Fig.3)this feature of having the 
nozzle tip and the pivotal point Of the nozzle in 
diferent quadrants is maintained for both 1arge 
andsmal11ogs asevident from Fig.3. Due to the 
fact that the free end of the nozzle,during the 
debarking operation,is supported on the shoe 
whichinturn rides On the Surface of the 10g,and 
due to the fact that the location of the nozzle 
tip is fixed with reSpect to the Shoe,the distance 
of the nozzle tip from the Surface of the log,and 
thus the distance from nozzle tip to point of im 
pact of the jet with the 1og,Willwary Very Slightly, 
ifat all,with diferentsizes of logs., 
This important feature of my invention is il 

1ustrated diagrammaticaly in Fig.7 in which d 
indicates the pivotal point of the nozzle,q is the 
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of diferent sizes would tend to be tangent to 
some imaginary circle of which d is the center, 
such as the circle indicated by the arc k in Fig. 
7,the radius of the circle k,depending uponthe 
curvature given the nozzle. With the arrange 
ment of the nozzle and location of the pivotal 
point d as indicated in Fig.7 it will be found that 
the angle at which the jet strikes the surface of 
the log(thus the angle p formed by,the inter? 
section ofthe chord f andatangent 9 atthe point 
ofimpact),wil1 be substantiallythe same regard 
1ess of the sizes of logs used, - 
Since the nozzle-supporting carriage,in the 

preferred forminwhich I carry out my invention, 
is1ocatedabove the log,I have foundit moresat 
isfactory to use an articulated pipe connection, 
for supplying the water to the nozzle instead of 
the usual fiexible hose. Referring to Figs,1,2, 
and3,the pipe 44,connected toasuitable source 
ofwater under pressure,extends up the side 
of the machine and is connected by means of the 
pipe sections 45 and 46,having swivel couplings 
at theirextremities,to the pipe31 carried on the 
carriage 18,If a flexible hose were usedit would 
be neceSSary to keep the hoSe Supported and out 
0f the Way,The use of articulated pipe in place 
ofthe hoseis morepracticaland more convenient 
and this is an added feature in my machine. 
The debarking operation,as already indicated, isa relativelysimple matter?Preparatorytöthe 

debarking,the nozzle issupported in raised posi 
tion by the air cylinder and associated means on 
the Carriage,After the log has been placed in 
p0sition inthe machine and is being rotated and 
the carriage is at·the rear end of the log,the 
n02zle is lowered until the nozzle shoe rests on 
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described,includng means for Supporting the 
1og for rotation,a carriage movable longitudi 
nally of the 1og and parallel to the rotational 
axis ofthe 10g,a debarking nozzle,Said nozzle 
pivotaly mounted on Said carriage So asto Swing 
in a plane perpendicular to ?he rotational axis 
of the 1og, said carriage and nozzle So arranged 
that the pivotal polnt of said nozzle wil be a 
fixed distance from the rotational axis of the 10g 
at all times,a reverse curve in Said nozzle be? 
tween the discharging tip of Said nozzle and Sald 
pivota1 point,the 1ocation of Said pivotal point 
and the distance of the discharging nozzle tip 
from said pivotal point adapted·to cause Said 
tip and said pivotal point alwaysto be on oppo 
site sides of a 1oginthe machine,ashoe mounted 
on said nozzle,Said shoe adapted to ride on the 
surface of the 1og during the debarking and to 
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keep the nozzle tip spaced a predetermined sub 
stantially fixed distance from the log surface, 
Said reverse Curve in Said n02zle So arranged aS 
to causethe jet from Said nozzle to be discharged 
in ägeneral direction towards Said pivotal point, 
whereby the jet from Said nozzle tip will strike 
the log surface at a substantially constant and 
predetermined angle when the n0Zzle is in de 
barking position regardless of the size of the log, 
means supported on Said Carriage and connected 
with Said nozzle and adapted to aid in automat 
ically holding Said nozzle and Shoe in debarking 
position regardless of irregularities in the log 
surface,a supply pipe on sald carriage con 
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nected to said nozzle,and means including ar 
ticulated pipe sections on said machine for con 
necting Said supply pipe with a Source of water 
under pressure, 
6,In a 1og-barking machine of the character 

described,including means for Supporting the 
1og for rotation,means for rotating the log,a 
carriage movable 1ongitudinaly of the 1og and 
parallel to the rotational axis of the log,a de 
barking nozzle,Said nozzle pivotaly mountedon 
said carriage So as to Swing in a plane perpen 
dicularto the rotational axis of the log,areverse 
curve in Said nozzle between the discharging tip 
of said nozzle and said pivotal point,the loca 
tion of Said pivotal point and the distance of 
the discharging nozzle tip from sald plvotal point 
adapted to cause Said tip and Said pivotal point 
alwaySto be on opp0site Sides of a1ogin the ma 
chine,a Shoe connected to Said nozzle,said 
shoe adapted to rest against the surface of the 
1og during the debarking and to keep the nozzle 
tip spaced a predetermined substantialy fixed 
distance from the log surface,means for moving 
Sald carriage,Said Carriage moving means con 
nectedwith said logrotating meansso that sald 

5 
carriage will move at a predetermined speed 
ratio with respect to the rotation of,the log, 
whereby a change inspeed of rotation will auto 
matically Cause correSponding change in the 
speed of travel of Said carriage and nozzle and 
whereby the speed at which the debarking is 
done can be controlled merely by adjusting the 
speed of rotation of the log. - 
7,The Combination described in claim 6 with 

Said shoe having Side walls and a top portion 
adapted to act also as a Shield in confining and 
directing the course of bark fragments produced 
by the nozzle jet,and means Supported on Said 
carriage and connected with Said nozzle and 
adapted to aid in automatically holding Said 
nozzle and Shoe in debarking position regardless 
of irregularities in the 1og.surface. 
8.In a 10g-barking machine of the character 

described,including meansfor supporting the log 
for rotation,8 carriage movable longitudinally of 
the log,a debarking nozzle pivotally mounted on 
Said carriage for movement in a plane Substan 
tially perpendicular to the plane of travel of Said 
carriage,a dischargingtip atthe free end of said 
nozzle,a Shoe connected·with Said nozzle,Said 
shoe adapted to ride on the surface of the 1og 
and thereby to hold the tip of said nozzle a de 
sired distance from the log Surface at al1times, 
a reverse curve in Said nozzle between Said dis 
charging tip and Said pivotal mounting,the dis?? 
tance between Said pivotal mounting and Said ° 
discharging tip being such that they will be lo 
cated at opposite Sides of the log for the pur 
poses described, 
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9,In a hydraulic 10g-barking machine of the 
character described,means for supporting the 
1og for rotation,means for rotating the log,a 
carriage movable 1ongitudinally of the 1og,means 
for moying Said carriage,a nozzle assembly piv 
otally supported on Said carriage for movement 
in a plane substantially perpendicular to the line 
of travel of said carriage,said nozzle assembly 
including a Shoe adapted to ride on the surface 
of the 1og and thereby to Support the free end 
of Said BSSembly,a debarking nozzle included in 
said assembly,Said nozzle connected with a 
Source of water under pressure,said nozzle haw 
ing a discharging tip,and a curve adjacent the 
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tip,the piVotal support of Said assembly located 
at a fixed distance with respect to the axis of 
rotation of the log,and the_pivotal support of 
Sald assembly and said discharging nozzle tip 
located in adjacent log quadrants whereby said 
nozzle assembly will automaticaly accommodate 
itself to variations in the diameter of the log and 
to Iogs ofvarious dameters 
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