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ABSTRACT OF THE DISCLOSURE 

The invention provides a method and apparatus for the 
sorting and working of logs, boards and other elongated 
objects with respect to their end dimension, species, and 
quality which allows optimum production in a sawmill 
using the available machines and personnel at a minimum 
of initial capital expenditure, operation and maintenance 
costs. 

The process sorts logs, boards and other elongated ob 
jects into a plurality of sorting frames preliminary to cut 
ting in a plurality of cutting lines, in order to obtain 
optimum utilization of the available cutting lines, and 
comprises (1) establishing a range of minimum and maxi 
mum end dimensions for cutting in each cutting line, (2) 
establishing a plurality of different categories of end di 
mensions within the range of end dimensional limits for 
each cutting line, said categories being at least equal in 
number to the number of cutting lines, (3) measuring the 
end dimensions of the objects to be cut, (4) distributing 
them to the sorting frames according to their end dimen 
sions, (5) distributing a plurality of the categories within 
each sorting frame to the respective cutting line for which 
they are dimensionally suited, and (6) cutting simulta 
neously the said plurality of categories of each sorting 
frame, one frame at a time, in the said cutting lines, thus 
cutting the objects of each sorting frame, in the cutting 
line. 

In this process, the objects preferably are sorted accord 
ing to their top end dimensions, and the measuring is car 
ried out automatically. 
The invention also provides apparatus for sorting logs, 

boards and other elongated objects into a plurality of sort 
ing frames preliminary to cutting in a plurality of cutting 
lines, in order to obtain optimum utilization of the avail— 
able cutting lines, which comprises, in combination (1) a 
plurality of cutting lines, (2) a plurality of sorting frames 
arranged for reception of a plurality of different categories 
of end dimensions at least equal in number to the number 
of cutting lines, (3) means for measuring end dimensions 
of the objects being sorted, (4) means for conveying the 
objects from the measuring means to the sorting frames, 
(5) means for categorizing the end dimensions of the 
measured objects and automatically selecting and distrib 
uting the respective objects to the respective sorting frames 
for the category to which they belong, and (6) means for 
distributing a plurality of the respective categories of each 
sorting frame, one frame at a time, to the respective cut 
ting lines for which they are suitably dimensioned, for 
cutting simultaneously. 

This application is a continuation-in-part of Ser. No. 
483,551, ?led Aug. 30, 1965, and now abandoned. 

This invention relates to a method and apparatus for 
the sorting of logs, boards, and other elongated objects, 
which prior to cutting require sorting and storing, accord 
ing to size and/ or shape, and/ or quality, and/ or material 
of which they are made, and more particularly to a meth 
od and apparatus adapted for use in obtaining maximum 
utilization of sawmills, pulp mills, and the cutting saw 
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frames or lines in other woodworking industries, by a 
special preliminary sorting of the objects carried out dur 
ing the transport of the timber to the sorting frames, from 
which they are conveyed to the cutting frames or lines. 

In order to obtain a high utilization of the available 
equipment for sawing logs to boards and planks, particu 
larly in sawmills, the cutting saws must be supplied con 
tinuously with logs, and because of limitations upon the 
range of top end dimensions a given cutting line can ac 
commodate, the lines are supplied with a plurality of logs 
of the same top end dimensions at a given time. This 
means that the logs must be sorted according to their 
top end dimension, logs having the same top end dimen 
sion being stored together in the same bay. To do so, the 
logs must ?rst be measured, and then sorted accordingly. 

Each sorting bay usually holds a quantity of logs, which 
in the case of a water storage bay corresponds to two 
to three hours’ sawing time, or in the case of a land storage 
bay to from 0.5 to one hour sawing time. Since the logs 
come in a great variety of top end dimensions, a very large 
number of sorting bays, and long conveying arrangements 
from the sorting bays, to the cutting saw line, have to be 
provided for. A sawmill operating, for example, with four 
cutting saw lines normally requires from forty to ?fty 
sorting bays, merely for achieving a satisfactory‘ sorting 
of the logs with respect to the top end dimension. Despite 
this, during one working day, in the case of water storage, 
there has to be sawed, in each cutting saw line, logs of at 
least three different top end dimensions, and this number 
can be greatly exceeded. This results in a great variety of 
dimensions and qualities of the lumber, which compli 
cates the subsequent treating and working of the lumber, 
and particularly its packaging, drying and ?nishing. The 
?uctuations in volume, number of pieces, and quality of 
the ?nished goods also interferes with a smooth operation. 

Moreover, in a given sawmill, different varieties, such as 
spruce logs and pine logs, have to be sawed at different 
periods of the year. If, as would be desirable, spruce and 
pine timber were to be transported together, and sorted 
at the sawmill at the same time with respect to top end 
dimension, wood species and quality, about two hundred 
sorting frames would be required. When it is considered 
that each sorting bay or frame has a length of twenty feet, 
it can be appreciated that this not only requires a substan 
tial amount of land space or water space, solely for stor 
age, but also greatly lengthens the conveyors necessary to 
carry the logs to the frame saw lines. In fact, in such a 
case the conveyors must be nearly one mile long, which 
necessitates unrealistically high initial capital expenditure 
in plants and land, and high repair costs, as well as high 
cost of operation. 
The present invention provides a method and appa 

ratus for the sorting and working of logs, boards and other 
elongated objects with respect to their top end dimension, 
species, and quality which allows optimum production in 
a sawmill using the available machines and personnel at 
a minimum of initial capital expenditure, operation and 
maintenance costs. 
The process sorts logs, boards and other elongated ob 

jects into a plurality of sorting frames preliminary to 
cutting in a plurality of cutting lines, in order to obtain 
optimum utilization of the available cutting lines, ‘and 
comprises (1) establishing a range of minimum and 
maximum end dimensions for cutting in each cutting line, 
(2) establishing a plurality of different categories of end 
dimensions within the range of end dimensional limits for 
each cutting line, said categories being at least equal in 
number to the number of cutting lines, (3) measuring the 
end dimensions of the objects to be cut, '(4) distributing 
them to the sorting frames according to their end dimen 
sions, (5) distributing a plurality of the categories with 
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in each sorting ‘frame to the respective cutting line for 
which they are dimensionally suited, and (6) cutting 
simultaneously the said plurality of categories of each 
sorting frame, one frame at a time, in the said cutting 
lines, thus cutting the objects of each sorting frame in 
the cutting lines. ~ ' 

‘In this process, the objects preferably are sorted ac 
cording to their top end dimensions, and the measuring 
is carried out automatically. 
The invention also provides apparatus for sorting logs, 

boards and other elongated objects into a plurality of 
sorting frames preliminary to cutting in a plurality of 
cutting lines, in order to obtain optimum utilization of 
the available cutting lines, which comprises, in combina 
tion, (1) a plurality of cutting lines, (2) a plurality of 
sorting frames arranged for reception of a plurality of 
different categories of end dimensions equal in number to 
the number of cutting lines, (3) means for measuring 
end dimensions of the objects being sorted, (4) means 
for conveying the objects from the measuring means to 
the sorting frames, (5) means for categorizing the end 
dimensions of the measured objects and automatically 
selecting and distributing the respective objects to the 
respective sorting frames for the category to which they 
belong, and (6) means for distributing a plurality of 
the respective categories of each sorting frome, one 
frame at a time, to the respective cutting lines for which 
they are suitably dimensioned, for cutting simultaneously. 

If the sawmill is provided with two or more cutting saw 
frames or lines, and each cutting frame or saw line, re 
spectively, is adapted for logs or other objects with top 
end dimensions varying within a narrow range especially 
selected for each respective cutting line, if the lines are 
supplied only with logs of top end dimensions within 
the range for which they are adapted, and if the sum of 
the top end dimensions which are simultaneously sawed 
in all of the lines always is substantially constant (for 
example, if logs are continuously sawed in three frame 
saw lines in such a way that the frame saw line I is sawing 
logs of top end dimension: 2 inches, frame saw line II, 
a top end dimension of 3 inches, and frame saw line III 
a top end dimension of 4 inches, the said sum is 9 inches), 
the consequence is that there is always a substantially 
constant working load of a constant staff of workmen. 

If the sum of the top end dimensions of the logs col 
lected in each respective sorting bay is equal to the above 
mentioned sum, and if to all of the cutting saw frames or 
lines are simultaneously fed logs from only one sorting 
frame, the consequence is that the number of top end 
dimensions in each respective sorting bay is equal to the 
number of cutting lines, and that the number of sort 
ing bays practically do not have to be greater than the 
number of the top 'end dimensions fed to the sawmill, 
divided by the number of cutting lines. 
The invention is illustrated in the accompanying draw 

ings, in which: 
FIGURE 1 represents a schematic outline of a log 

sorting and cutting apparatus in accordance with the in 
vention; 
FIGURE 2 represents a schematic layout of a typical 

sawmill in which such apparatus can be utilized; 
FIGURE 3 represents a detail view of a cutting saw 

frame sequence of such apparatus; 
FIGURE 4 represents a detail view of a single cutting 

saw line of such apparatus; 
FIGURE 5 represents a log sorting system of such 

apparatus; 
FIGURE 6 represents a detail view of a device for 

measuring the minimum diameter of a log, to determine 
top end dimension, in the log sorting system of FIG 
URE 5; 
FIGURE 7 represents a detail view of a device for 

measuring the mid-point of a log in the log sorting sys 
tem of FIGURE 5; 
FIGURE 8a is a schematic diagram Showing how four 
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4 
cutting saw lines are utilized in accordance with the in 
vention, in the apparatus of the preceding ?gures; 
FIGURE 8b is a graph of the production of lumber 

obtainable by use of the four cutting saw lines in this 
way. 
The normal log processing procedure in a sawmill plant 

is illustrated in FIGURE 2. Logs arriving at the sawmill 
from the forest normally have to undergo three main 
operations, debarking, sawing and drying. The initial 
stages of this sequence are to a considerable extent con 
ditioned by the availability of a large water storage area, 
since the logs are more easily maneuvered in water. In 
many sawmills, a large part of the logs to be sawed 
actually arrive at the mill in enormous ?oats, which are 
shown as F in FIGURE 2. The logs arriving by truck T1 
are also usually unloaded into the harbor basin. When 
the logs have been taken from the water, they are put 
on a conveyor belt carrying them to the debarking ma 
chine DB. The logs must enter the debarking machine 
narrow or top end ?rst, and so if they are fac'mg the 
wrong way, they must be turned around, (this is detailed 
in FIGURE 1). Either before or after the de'barking, 
the logs can be processed in accordance with the invention 
to determine their important characteristics, according to 
which they are to be sorted into bays preliminary to cut 
ting. 
The sorting is done by way of the conveyor CV which 

distributes the logs into groups or bays, after which they 
are stored. After the logs are sorted into bays, they are 
withdrawn, by groups or bays, for sawing. Prior to the 
sawing, they are passed across metal detectors M to 
detect and permit removal of metal objects, stones, and 
other material that could injure the cutting saws. They 
are then cut by the saws in the cutting lines, into heart 
planks ‘h and boards b, and the lumber is sorted at B, 
placed in stacks St, dried in the drying plant Dr, inspected 
at I, and then stored at T2. 

Ba-rk from the debarker DB is pressed, and can be 
burned at O for the lumber drying. Sawdust d from the 
sawmill can be used in the same way. Scrap wood p can 
be used for pulp. 
The determination of the root end dimension, top end 

dimension, and length, is preferably carried out auto 
matically by automatic measuring equipment. The judg 
ment of the wood species and the quality of the species, 
together with any projecting portions of the logs, can be 
carried out advantageously by observation, but although 
the evaluation is made as an exercise of judgment, it can 
nonetheless be recorded, and the record then used later 
in the sorting. To some extent, even this judging can be 
arranged to be carried out automatically. X-ray analysis 
of the logs, carried out over a ‘wide range of logs and 
calibrated, can be used as a measure of quality. A bark 
testing instrument is capable of detecting differences in 
the bark on the surface of the logs, and from the numeri 
cal measurements obtained, calibrations can be set up 
distinguishing the various species of timber being proc 
essed. Projecting parts on a log can be detected by seeing 
eye cells or by ultrasonic measurements, and the results 
of these measurements can be recorded. 
The quality determination is primarily carried out for 

calculating the equivalent to be paid to the deliverer of 
the raw timber, but it can also be utilized for sorting the 
logs with respect to quality, and the timber then can be 
sold according to quality at diiierent prices. 

It is particularly advantageous to carry out the deter 
mination of root end dimension, top end dimension, and 
length in a measuring center as shown in FIGURE 5, 
equipped with electronic measuring instruments, such as 
a timber measurer, a linear measurer, frame switches, and 
programming units for the same, as well as with conveyor 
storage, which latter may also be of the paper type, either 
magnetic or entirely mechanical. The measuring can also 
be carried out with mechanical or pneumatic instruments, 
without the use of electronics. In such a case, the maxi 
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mum, minimum, and also the mid-dimension of the logs 
can be determined by photo-electric cells or other suit 
able measuring devices, for example, of the pneumatic 
type. The measuring equipment is combined with a count 
er which at any moment can deliver information on the 
number of logs contained in every sorting bay, and on the 
speci?cations of said logs. 

In the measuring center, the logs are passed before a 
sorting platform, where the logs are measured with the 
operator placed so that he can observe the logs. The 
operator is provided with a recording apparatus carrying 
an indicating system such as, for example, a number of 
buttons, corresponding to the number of classes or cate— 
gories into which the logs are to be sorted. A tape or 
strip is used to record the operator’s observations. The 
movement of the paper strip is geared directly to that of 
the conveyor belt running along the platform. The cate 
gory or class to which the log is assigned by the operator, 
according to the measurements, is marked on the tape 
or strip, such as by a punch hole, and as soon as the class 
has been determined, the log is pushed oft’ the platform 
onto the conveyor. A detector such as a photocell is 
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placed at each bay so as to be actuated by the mark on , 
the tape or strip corresponding to each category or class, 
when the log on the conveyor will have reached the bay 
corresponding to that category. The detector then ener 
gizes a relay, causing a pneumatically or electrically 
driven lever at the bay to push the log off the conveyor 
belt into the bay. The strip thus acts as a delay mecha 
nism for bridging the time interval required for the log 
to be carried from the platform to the right bay. This 
mechanical delay system is a simple one, and does not in 
volve any real time relationship, but only place relation 
ship. If the conveyor belt is stopped for some reason, so 
also is the tape stopped, and the logs resting on the con 
veyor will still be delivered to the right bay when the 
tape and the conveyor are started up again. 

It is apparent that the exact moment when the hole or 
other mark in the strip corresponding to a given log has 
to be placed on the strip must be governed not by the 
operator’s action in pressing the ‘button, but by the actual 
arrival of the log at a certain point of the conveyor. 
Moreover, the length of the log, which may vary from 9 
feet to a maximum of 21 feet, must also be taken into 
account. The levers which push the logs into the bay 
must not be more than about 9 feet long, as otherwise 
there would be risk of one lever pushing two logs at the 
same time. If, on the other hand, a lever of length 9 feet 
should push a 21 foot log at one end, this log would 
fall into the bay at an angle, thus seriously hampering 
further processing. The electronic sorting equipment there 
fore should contain a device which ensures that the mark 
for each log is made on the strip at the moment when the 
mid-point of the log passes over a certain ?xed point, so 
that the selected lever corresponding to the selected sort 
ing bay will be actuated at the moment when the mid 
point of the log will pass by it. A system for doing this is 
shown in FIGURE 7, and will be described later. 

It is possible to provide a special button for cancelling 
the decision of the operator, so that an error can be cor 
rected. Another button can be arranged to take care of 
the logs in the categories being sawed on that day. This 
button can actuate a means for throwing the log onto 
a subsidiary conveyor belt as soon as it comes off the 
platform. It can then be carried not to the sorting bay 
but in the opposite direction to the sawing lines. 

All the logs sent in either direction are automatically 
counted. The tape or strip of the delay system can be 
stored on a large spool, sufficient for three eight hour 
shifts, for example; a sensing lever pressing against the 
paper can be arranged to sound an alarm when the paper 
must be replaced. 
The measuring of the diameter of the logs can also be 

done by means of calipers, or by visual estimation after 
the operator has gained su?icient experience. All elec 
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6 
tronic gauge can also be used for this purpose. Such a 
gauge is shown in FIGURE 6. 
The typical log sorting installation as shown in FIG 

URE 5 will now be described. OD represents the oper 
ator’s desk, with a panel of punch buttons indicating the 
categories into which the objects, such as logs, are to be 
sorted. EC represents the cabinet with the electronic cir 
cuit, and the strip or tape of paper on which the category 
is marked. G represents the gearing by which the move 
ment of the strip is coupled to that of the conveyor belt 
B1. The various sorting frames or bays R1, R2, . . . R23 
are equipped with pneumatically driven levers L1, 
L2, . . . L23, for ejecting the logs from the conveyor 
B1 into the respective bays, as actuated by the paper strip. 
PC represents a lamp and PC’ a photocell of the mid 
point seeking device, shown in detail in FIGURE 7. 
The beam of light falling onto the photocell is directed 

across the path of the logs at point D, situated a distance 
equal to half the maximum length of a log before C (see 
FIGURE 7). The beam and hence the photocell current 
will be interrupted by a passing log, and will reappear 
when the tail end of the log arrives at D. At this moment, 
the head of a log of the maximum length would be at 
E, and its mid-point at C, but the head of a shorter log 
would only have gotten to E’, say, and at mid-point to C’. 
The reappearance of the current cannot thus be used for 
controlling the actual punching, after the operator has 
pressed the button. Instead, a switching disk is incor 
porated in the delay system cabinet, which is started ro 
tating by at angular velocity 00 by the disappearance of 
the photocell current, i.e., the arrival of the head of the 
log at D, and which switches on the punch after rotating 
through a certain angle 0. At the speed to, the rotation 
through 6 would be completed with a 21 foot log had the 
correct position D-E, but the shorter log considered above 
would then have traveled too far, and reached the posi 
tion D"—D. The speed of the disk is, however, doubled 
by the reappearance of the photocell current (at the tail 
of the shorter log at D and at E’). The remaining part of 
the rotation through 6 is therefore completed in a shorter 
time, namely, such that the shorter log would have ar 
rived at the position D"’—E"', exactly half way between 
the positions D-E' and D”—E, and its mid-point will now 
be at C, where it should be at the moment of punching. 
When two relatively short logs are put on the conveyor 

in quick succession, it may happen that the head of the 
second log will arrive at D before the switching disk has 
completed its full rotation for the ?rst log. Another switch 
ing disk is therefore provided, the two disks being used 
alternately by means of an interlocking circuit. 
The minimum diameter gauge for the logs is shown in 

FIGURE 6. This gauge automatically measures the diam 
eter of logs passing through the gauge, and determines 
for each log the minimum of the number of measure 
ments. The diameters are measured about twenty times 
per second, and in two perpendicular directions, thus mak 
ing due allowance for irregularities of the logs. The gauge 
is provided with twenty-two relays, giving classi?cation 
signals used for the automatic sorting of the logs, with 
a resolution of 1A inch. 
The measuring part of the gauge can also be employed 

for the cumulative determination of the volume of the 
logs passing on a conveyor into a saw or pulp mill. In 
that case, certain data processing units used for the deter 
mination of the minimum diameter of these logs are re 
placed by digital units. There are also instances where a 
combined equipment is preferred, being used for sorting 
and for volume computing. 
The diameter measuring gauge installation as shown in 

FIGURE 6 comprises a photoelectric measuring device 
consisting of a V-shaped scanner V, and two separate 
photo detectors P1 and P2. The scanner has two arms A1 
and A2, arranged at angles to each other. Each arm-con 
tains 160 soft lamps S1 arranged in a long row, with 
a pitch of 1A inch. The lamps are fed with a reduced 
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voltage permitting a long life. A belt B2 with a slit moves 
around the rows of lamps on the two arms. The slit allows 
the light to pass from the lamps, one at a time. The de 
tector P1 receives the pulses thus transmitted from the 
arm A1, and the detector P2 receives those from A2. 
Twenty pulse trains are produced per second, and are 
seen alternately by the two photodetectors, feeding cor 
responding electrical pulse trains to a primary register in 
a data processing cabinet. This register counts the pulses 
received. 
The log L passing through the gap between the arms of 

the scanner, as shown, will screen a number of lamps 
from the photodetectors, thus reducing the number of 
pulses transferred from the photodetectors to the primary 
register. The number of pulses missing is a measure of 
the thickness of the log. 

In addition to the primary register, the cabinet con 
tains another register, used to store the maximum counts 
for a log being scanned. Two consecutive pulse trains re 
ceived by the cabinet are compared, and the largest of 
them is stored in the maximum register. This procedure 
is repeated for each scan, and when the log is passed, the 
largest detected pulse frame has thus been selected. This 
maximum corresponds to the minimum diameter of the 
log, which is displayed in a binary code in a supplemen 
tary register. In addition, two lamp units directed towards 
a pair of photodetectors are mounted at the opposite sides 
of the scanner frame. These are used to start and stop the 
measuring operation for each separate log. 

According to sawmill practice, the ends of the logs are 
usually excluded when the diameters are measured. About 
4 inches at both ends must not be scanned. For this pur 
pose, two pairs of lamps of photodetectors are mounted 
at opposite sides of the scanner frame, and the distance 
between the units and the travel direction of the logs de 
termines how far from the ends scanning will be started 
and ?nished, respectively. By applying this method of 
measurement, the minimum diameter is correctly deter 
mined, whether the top end or the root end of the log 
is leading, when passing through the scanner. 

Logs are classi?ed in accordance with the categories re 
quired by the invention. For this purpose, a programming 
panel is provided, by means of which the classi?cation 
can be arranged as required. For example, the groups may 
be chosen in the following way, where sixteen groups are 
selected. It is possible to distinguish the limits between 
groups with a resolution of 1A inch: 

Groups: Dimensions (inches) 
1 ______________________________ __ <5% 

2 ______________________________ __ Std-5% 

3 ______________________________ __ 6-6% 

4 _____________________________ ___ 61/2—6% 

5 ______________________________ __ 7—7% 

6 ______________________________ __ 71/2—7% 

7 ______________________________ __ 8—8% 

8 ______________________________ __ 81/2—8% 

9 _______________________________ __ 9—9% 

10 _____________________________ __ 91/2—9% 

11 _____________________________ __ 10-10% 

12 _____________________________ __ 1016-4034 

13 _____________________________ -_ 11-11% 

14 _____________________________ __ 12-12% 

15 _____________________________ __ 13-13% 

16 _____________________________ __ >14 

The gauge of FIGURE 6 thus is provided with twenty 
two relays, the output signals corresponding to the classi 
?cation groups mentioned in the table. These signals are 
mainly used for the automatic sorting of the logs. 

In a log sorting plant, logs are moved by conveyors 
running along a number of bays for the collection of the 
different classes of logs, as shown in FIGURE 5. At 
each bay, the electrically or hydraulically driven levers L1, 
L2 . . . L23, push the logs off the conveyor belt into 
the selected bay. These levers are operated by electric 
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8 
signals from the memory device, simulating the logs 
moving along the bays and remembering their destina 
tions, that is, the categories into which they are being 
sorted. The signals from the classi?cation relays of the 
minimum diameter gauge provide information regarding 
the class destination. When the end of a log is passing 
the center of the scanner V, that classi?cation relay is 
energized, which according to the program corresponds 
to the minimum diameter of the log. This relay is main 
tained in its operating position until the end of the next 
log is passing the scanner center, provided the main 
taining circuit is not opened earlier. 
The data processing cabinet contains the electronic 

devices needed for counting, comparing and evaluating 
the pulse trains. The essential electronic devices are de— 
signed in the form of racks, with printed Wiring boards. 
The basic electronic circuitry is to a large extent made 
of circuit blocks, small encapsulated standard units 
painted in a number of color codes corresponding to their 
functions. All electronic circuits can be transistorized. 
The distance between two logs passing the gauge must 

not fall below 8 inches. As it frequently occurs that logs 
come closer to each other than that, a device must be 
installed at the conveyor close to the gauge in order to 
ensure a correction of the spacing where needed. Such 
a space-correcting device consists of two pairs of lamps 
and photodetectors and a relay unit. If two logs are too 
close, the conveyor is halted for a short time, allowing the 
necessary gap to be produced, then the delayed log is 
permitted to continue towards the scanner. 

After sorting into bays, the logs are sawed, taking 
a plurality of the categories from one bay at a time. The 
usualomethod for sawing logs in most sawmills is block 
sawing, shown in FIGURE 3. The cutting saw may, for 
example, be a circular saw or a bandsaw, but the saw 
type most widely used is a frame saw, comprising a stand, 
in which is mounted a displaceable square or rectangular 
frame equipped with the saw blades. The frame is actu 
ated to carry out vertical movements by a connecting rod 
mounted between the frame and the rotary ?y wheel. In 
most of the cases, the frame sawing is carried out in such 
a manner that a ?rst frame sawing machine performs an 
equal number of cuttings on both sides of the central 
longitudinal line of the timber, resulting in side boards 
and a center block. Then the center block is turned to 
Y90“, and in a second frame sawing machine, is cut into 
planks (the central portion) and side boards (the outer 
portions). 
The combination of these frame sawing machines and 

associated conveying means is called a frame saw line, or 
cutting line. 
A log of length varying between 9 and 21 feet is put 

on a carriage, and is passed through a reciprocating frame 
saw (i) containing a number of parallel saw blades SB, 
which simultaneously cut a number of boards from two 
opposite sides of the log. These boards, originating from 
the rounded parts, must be severely cut down in subse 
quent edging machines, and they usually ?nish up shorter 
than the log, because of the taper of the tree. The re 
maining main part of the log is turned to 90°, and passed 
through another frame saw (ii). Again, only thin and 
relatively short and narrow boards can be obtained from 
the rounded sides cut off by the outermost saw blades 
SE’. The spacing of the saw blades in both frame saws 
should be chosen such that the heavy heart planks, which 
do not need subsequent edging, and represent the most 
valuable part of the log, will be as wide and thick as 
possible, while at the same time the sides of the log 
should also be used to the greatest advantage, with the 
least possible amount of scrap wood. 
As seen in FIGURE 4, a log is ?rst passed through a 

frame saw F51, which simultaneously cuts a number of 
thin boards from both sides; then it is turned to 90° and 
passed through a second frame saw PS2. The heart planks 
H pass out directly, while the thinner boards b must be 



3,456,700 
9 

edged and adjusted in edging saws EG and adjusting 
saws AD. By-products are scrap wood p for pulp, and 
sawdust d. 

It is evident from the above that the spacing of the 
saw blades SB, SB’ in each frame saw must be carefully 
adjusted in accordance with the thickness of the log. Since 
the sawmill must deal with logs of widely varying di 
ameter, ranging, for example, from 5 inches to 18 inches, 
the cutting saw frames must be arranged to deal with 
logs of a range of diameters, with each cutting saw frame 
being given a narrow range of diameters, and the total 
ranges being distributed among the saw frames, so as to 
accommodate the minimum and maximum diameters to 
be encountered. 
Thus, for example, in accordance with the invention, 

taking as an illustration a saw mill having four cutting saw 
lines, arranged to process logs ranging in diameter at 
the top end dimension from 5 to 12.5 inches, the saw 
lines can be arranged as follows: 

Range of top end 
Frame saw line: dimensions (inches) 

1 _________________________________ __ 5—6.5 

2 _________________________________ __ 7-8.5 

3 _________________________________ __ 9-105 

4 _________________________________ __ 11-12 5 

In the process of the invention, the sorting bays for 
the frame saw lines are provided with a number ‘of 
categories of logs according to their end dimension which 
are equal to the number of cutting lines. Assuming as an 
example a sawmill having four sorting ‘bays, the follow 
ing combinations of categories can be set up for the 
various sorting bays, according to the cutting saw line: 

Top end dimension (inches) 

Sorting Sorting Sorting Sorting 
Frame saw line bay 1 bay 2 bay 3 bay 4 

5. 0 5. 5 6. 0 6. 5 
7. 0 7. 5 8. 5 8. 0 

10. 5 10. 0 9. 5 9. 0 
12. 5 12.0 11. 0 1 11.5 

35.0 35.0 35.0 35.0 

1 And higher. 

It will be evident that the total numerical value for 
each sorting bay is the same, 35. 

In accordance with the invention, the contents of each 
sorting bay is then processed in sequence, the various 
categories of each bay being cut in the respective frame 
saw lines noted in the table, or a plurality of categories 
from a given bay being cut simultaneously, and all of the 
available saw lines being utilized in this process. In this 
way, a uniform working load of personnel is obtained, 
and a maximum utilization of the cutting frame saW 
lines available. 
FIGURE 8a shows how this can be done using the 

above-described layout of saw lines, sorting bays, and 
top end dimensions. One bay is sawed at a time, and the 
dimension categories sentv to the saw lines as shown by 
the arrows. 
The production obtainable in this arrangement is 

graphed in a schematic manner in FIGURE 8b, showing 
the empirically determined sawing effect, in terms of the 
number of logs cut per hour, the number of ?nished 
products, in pieces per hour, and the volume of ?nished 
products from the sawmill, in standard per hour, for the 
ranges of different top end dimensions of the logs proc 
essed in each of the above four cutting saw lines. From 
information of this type, it will be evident that it can 
be determined which top end dimensions are best com 
‘bined to be sawed simultaneously at the available cutting 
‘saw lines of the sawmill, in order to obtain a uniform 
and optimum total production, and in connection there 
with, which top end dimensions are to be combined ac— 
cording to the invention, and to be directed to the same 
sorting bay. 
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As appears in FIGURE 8b, logs of larger dimensions 

render a higher total production of ?nished product vol 
ume than raw material of smaller dimensions. For this 
reason, it is desirable to combine suitable larger and 
smaller dimensions in every category of dimensions in 
the sorting frames. 

If now it be desired to set up frames for processing 
both spruce and pine timber, all that is necessary is to 
double the number of sorting bays from‘four to eight, 
maintaining the categories of top end dimensions shown 
in the preceding table. In this way, using only eight sort 
ing bays, the process of the invention makes possible the 
sorting of two different wood species having sixteen dif 
ferent top end dimensions, i.e., a total of thirty-two dif 
ferent types of material in only eight sorting bays, with 
only four cutting saw lines. 
The number of raw material types can be increased 

further by introducing into each bay more dimensions 
than correspond to the number of cutting saw lines. In 
this case, all of the categories in the bay are not cut 
simultaneously; the additional categories that are placed 
in each bay are removed with the others at the time the 
contents of the bay are being processed, but instead of 
being distributed to cutting saw lines, these additional 
categories are distributed into reserve bays, one for 
each category, for further processing later. This modi?ca 
tion is illustrated in FIGURE 1, where it is assumed that 
the group of sorting bays 22 drawn by full lines is re 
placed by the second group of bays 22 drawn by dashed 
lines, to which three further bays are added. 
When the number of minimum dimensions introduced 

into each sorting bay is increased, to exceed the number 
of cutting sa'w lines by one, each bay will contain ?ve 
minimum dimensions, i.e., the eight bays 11 will together 
contain eight additional types of logs, or a total of forty 
types. 
When the four log types normally found in frame 11 

are designated by Q, W, X and Y, and the additionally 
introduced raw material type is designated by Z, and 
when furthermore each of the log types is to be sorted 
into three qualities, designated by Q1, Q2, Q3, W1, W2, 
W3, etc., the sorting and sawing can ‘be performed as 
‘follows: 
The four conveyors 17 are supplied, for example, with 

the qualities Q3, W1, X2, and Y3 (corresponding qualities 
are at this occasion also stored in the reserve storage bay 
23). The remaining qualities Q1, Q2, W2, W3, X1, X3, 
Y1, Y2, are as shown de?ected from the conveyors 20, 
each to its bay 22. The additionally introduced eight raw 
material types designated by Z are sorted into the qual 
ities Z1, Z2, Z3, and de?ected from the conveyor 2*!) 
to the three additional bays 22, for being stored at a 
later occasion. 
When into each bay 11, two or three additional log 

types are introduced instead of one, the number of bays 
22 must be increased by three and six bays, respectively, 
for allowing the sorting into three qualities, or, in other 
words, for a total of ?fty-six log types, to be sorted in 
three qualities, only eight bays 11 and seventeen bays 
22 are required. 

It is of course also possible to direct logs of different 
wood species to the same sorting 'bay. In this case, it is 
to be observed that the top end dimensions of the dif— 
ferent wood species must not be the same in any given 
bay. So long as the differences in top end dimensions 
within each category are observed, the contents of the 
bays can be continued to be maintained separate, ac 
cording to wood species as well as according to top end 
dimensions. However, of course, one need not concern 
oneself with differences in top end dimensions, if the 
wood species are not to be kept separate in further 
processing. 
FIGURE 1 illustrates an arrangement for carrying out 

the method according to the invention, and adapted to 
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receive unbarked raw logs, delivered by water as well 
as overland transport, as shown in FIGURE 2. 
The arrangement comprises a sawmill as shown in 

FIGURES 2 to 4, with four frame saw lines 18, with a 
receiving station 1 for logs arriving by water transport, 
and a receiving station 2 for logs transported by land, 
as in FIGURE 2. The conveyor 3 transports the logs from 
the receiving stations to the measuring center 9, of the 
type shown in FIGURES S, where the measurements nec 
essary to sort the logs according to the invention are de 
termined. The conveyor 3 can be a belt, or chain con 
veyor, or can be composed of transport cars. At the end 
of the conveyor 3 a combination of metal detectors 4 
is mounted, for detecting possible metal objects or stones 
in the logs. A device 5 mounted at the end of the con 
veyor 3 moves the log to a conicity sensing member 6, 
which detects which way the top end and root end of 
the logs are facing. The conicity sensing member 6 con 
sists of a sloping support, along which the log slips or 
rolls towards the turning device 7. Above the support, 
and in sliding contact with the raw material, are arranged 
two slightly curved arms, at a distance from each other, 
roughly corresponding to the length of the log, the arms 
being mounted on a common axis. One of the arms is 
on a ?xed position, whereas the other is pivoted. When 
the log is transferred from the device 5 to the turning 
arrangement 7, it passes the conicity sensing member in 
parallel with the axis of rotation of the pivoted arm, 
and the arm is lifted to a different height by the log, de 
pending on whether the arm is in contact with the top 
end or the root end of the log. The relative movement 
of the arm indicates in which direction the top end is 
facing on the support, and is used to give an electric 
impulse, which in turn is passed onto the turning arrange 
ment 7, operating in such a manner that the top end of 
the log when leaving the turning device always is ‘facing 
in the same direction. 
The turning device may advantageously be constructed 

in accordance with US. application Ser. No. 435,007, 
?led Feb. 24, 1965, and consists of a closed track with 
cars, in which the sensing members give impulses to 
the platform of returning cars when the raw material 
points in the wrong direction. 
From the turning arrangement, the logs are unloaded 

onto the conveyor 8, which can be a belt or chain con 
veyor, or can be comprised of transport cars. The logs 
are thus transported to the measuring center 9 which is 
as shown in FIGURES 5 to 7, and as described therein, 
where the wood species and quality are determined by 
observation and where the top end, root end and linear 
dimensions are measured automatically. 
The information is reported to the strip 10, which, as 

described above in connection with FIGURE 5, is kept in 
synchronization with the conveyor 8, and gives an_ elec 
tric impulse to the de?ector means 12, comprising a 
hydraulically operated de?ector arm mounted in front 
of every sorting bay 11, when a log on a conveyor is to 
be de?ected into a particular sorting bay according to 
its dimensions. There are in addition, three reserve sort 
ing bays 13, for use when some of the ‘bays 11 are full. 
There is, accordingly, a total of twenty-three sorting 
bays in this group. 
The logs in the sorting bays 11, which are emptied one 

at a time for cutting, are transported there?rom to the 
cutting saw lines 18 by the conveying mechanism 14, 
which, for example, can be an overhead crane. The con 
veying mechanism can also be used to transport the 
contents of each bay to certain storage as described below, 
and to the dcbarker 15, if debarking of the logs is de 
sired, prior to the cutting. 
The debarker 15 is of the conventional type, and com 

prises a number of knives arranged in a rotor surround 
ing the log,.and which on rotation of the rotor peel oi? 
the bark from the leg as it moves through the rotor. The 
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log is introduced into the rotor, small end, i.e. top end, 
?rst. 
The conveying arrangement 14 transports the logs 

from each bay, one bay at a time, to the side conveyor 16, 
where the different top end dimensions of the logs in 
each bay are sorted visually, and fed onto the con 
veyors 17, which lead the logs of the predetermined range 
of top end dimensions appropriate to each of the four 
cutting saw lines 18. The conveyor 16 has means to 
separate the different pieces of logs, which often arrive 
in heaps as they are transported on the conveyor, at an 
angle to the direction of a conveyor 20 so that they 
proceed at a velocity low enough to enable visual de 
termination of their top end dimensions. Preferably, the 
side conveyor 16 is of the conventional chain belt con 
veyor type with lugs for retaining the logs, operated by 
a man who directs the raw material to the conveyors 17. 

If the raw material is to be debarked, it is transported 
by the conveying arrangement 14 to the debarker 15, or 
else directly from the measuring center 9 via the side 
conveyor 19 (of type similar to conveyor 16) to the 
conveyor 20, which directs the logs to the debarker 15, 
where the raw material is sorted visually or automatically 
with respect to its quality, and debarked. The debarking 
station is equipped with a storage 21, which is synchro 
nized with the conveyor 20 in like manner to conveyor 8, 
so that the material after debarking is fed automatically 
down into eight quality storage bays 22, and four storage 
bays 23 for a second quality, the third quality continuing 
directly to the side conveyor 16 to be transported to the 
cutting saw lines. After the sawing of the third quality, the 
sawing of the two remaining qualities, ?rst and second, 
is commenced in the bays 22, or else these qualities are 
directed to the reserve storage bays 23, for sawing at 
a later occasion. 
The reserve storage 23 can be used for completing the 

feed, when there is not a su?icient supply of debarked 
logs in categories for sawing. 

24 designates a storage bay for sorted unbarked raw 
material to be debarked, 25 is a storage bay for logs 
which include metal objects or stones or show other 
defects, rendering them unsuitable for direct sawing. 26 
is a storage bay for pine timber, and 27 a storage bay 
for spruce timber, of inferior quality intended to be 
used as pulp wood, and thus not to be cut in frame saws, 
but only to be cut in lengths. 
Having regard to the foregoing disclosure, the follow 

ing is claimed as the inventive and patentable embodi 
ments thereof: 

1. A process for sorting logs, boards and other elon 
gated objects into a plurality of sorting frames preliminary 
to cutting in a plurality of cutting lines, in order to obtain 
optimum utilization of the available cutting lines, which 
comprises (1) establishing a range of minimum and maxi 
mum end dimensions for cutting in each cutting line, 
(2) establishing a plurality of different categories of end 
dimensions within the range of end dimensional limits for 
each cutting line, said categories being at least equal in 
number to the number of cutting lines, (3) measuring 
the end dimensions of the objects to be cut, (4) dis 
tributing them to the sorting frames according to their 
end dimensions, (5) distributing a plurality of categories 
within each sorting frame to the respective cutting line 
for which they are dimensionally suited, and (6) cutting 
simultaneously the said plurality of categories of each 
sorting frame, one frame at a time, in the said cutting 
lines, thus cutting the objects of each sorting frame in 
the cutting lines. 

2. A process in accordance with claim 1, in which the 
objects are sorted according to their top end dimensions. 

A process in accordance with claim 1 in which the 
measuring is carried out automatically. 

4. A process in accordance with claim 1 in which the 
objects are logs. 
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5. A process in accordance with claim 4, which in 
cludes debarking the logs prior to the cutting. 

6. A process in accordance with claim 1 in which 
each dimensional category of each sorting frame ditfers 
from every other by at least one-half inch. 

7. A process in accordance with claim 1, in which more 
categories of end dimensions are established for each 
cutting line then there are cutting lines, and the addi 
tional categories are sorted into reserve sorting frames 
when the other dimensional categories are distributed to 
their respective cutting lines for cutting. 

8. Apparatus for sorting logs, boards and other elon 
gated objects vinto a plurality of sorting frames pre 
liminary to cutting in a plurality of cutting lines, in order 
to obtain optimum utilization of the available cutting 
lines, which comprises, in combination, ( 1) a plurality 
of cutting lines, (2) a plurality of sorting frames ar 
ranged for reception of a plurality of different categories 
of end dimensions, equal in number to the number of 
cutting lines, (3) means for measuring end dimensions 
of the objects being sorted, (4) means for conveying the 
objects from the measuring means to the sorting frames, 
(5) means for categorizing the end dimensions of the 
measured objects and automatically selecting and dis 
tributing the respective objects to the respective sorting 
frames for the category to which they belong, and (6) 
means for distributing a plurality of the respective cate 
gories of each sorting frame, one frame at a time, to 
the respective cutting lines for which they are suitably 
dimensioned, for cutting simultaneously. 

9. Apparatus in accordance with claim 8, in which 
the measuring means comprises a minimum diameter 
gauge. 
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10. Apparatus in accordance with claim 9 in which the 

gauge comprises a photoelectric measuring device in 
cluding a V-shaped scanner and two photo detectors dis 
posed across the top of the V. 

11. Apparatus according“ to claim 8 in which the 
categorizing means includes a tape moving in synchro 
nization with the conveying means, carrying a signal 
corresponding with the selected category of the object, 
and actuating distributing means associated with the 
selected sorting frame for directing the objects from the 
conveying means into such frame. 

12. Apparatus according to claim 11, in which the 
categorizing means also includes an electronic memory 
device. 

13. Apparatus according to claim 11 in which the 
categorizing means includes a programming panel for 
categorizing the objects, and relays giving output signals 
corresponding to the categories. 

'14. Apparatus according to claim 13 including a mid 
point determining device to assist in timing the actuation 
of distributing means for the selected sorting frame. 
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