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12 Caias. (C. 209-75) 
This invention relates to a machine to be used for the 

automatic sorting of lumber for thickness, for width and 
for length, the semi-automatic sorting of lumber for 
grade, for species and for pattern, and the tallying of the 
number of boards of each length in any one size. Through 
out this description the term “grade' shall include in its 
connotation the factors of species and pattern. 
The invention also relates to a lumber sorter which can 

deliver lumber for stacking without the necessity for ar 
ranging of the sorted planks by hand for the stacker which 
has been necessary previously. 
The value and the end use of lumber are determined 

by its thickness, width, length and grade. Consequently, 
on various occasions from the time of manufacture up to 
the time of ultimate use, the lumber is segregated into units 
in which the individual pieces have similar thickness, 
width, length and grade. The units must be neatly piled 
and of fairly uniform size to enable them to be efficiently 
handled by fork and lift trucks. In most cases, this sorting 
of the lumber is at present done manually by a number of 
men who remove the lumber from a series of moving 
chains or a belt and pile it in unit packages of lumber 
having similar qualities. These men determine the thick 
ness, width and length visually, and the grade from a 
symbol previously marked on each piece of lumber by a 
skilled lumber grader. The cost of the manual sorting 
of lumber by these men adds appreciably to the cost of 
manufacture of the lumber. The work of the grader re 
quires judgment and so is not economically susceptible 
to replacement by a machine at the present state of the 
mechanical arts. 

It is an object of the invention herein described, to per 
mit the automatic sorting of lumber for thickness, width 
and length, and the semi-automatic sorting of lumber 
for grade which used in conjunction with one of the devices 
now commonly used for stacking lumber, will reduce the 
number of men required and hence the cost of sorting 
lumber. When the device for semi-automatic sorting for 
grade is employed, the grader instead of marking a grade 
symbol on each piece of lumber, will move it longitudinal 
ly so that the ends of all pieces of a common grade move 
in the same plane. This permits the lumber to be auto 
matically segregated into the various grades by the device. 
When the device is used for sorting lumber for thickness, 
width or length, this quality of the lumber automatically 
effects the sorting action. These devices may be used 
singly or in successive combination to effect the segrega 
tion of the lumber into units having one or more of the 
properties of thickness, width, length or grade in common. 
While it is possible by the proper arrangement of the trip 
devices in a machine of sufficient length to make the 
separate sorts of lumber contain only pieces having similar 
thickness, width, length and grade in a single passage 
through, the number of sorts required would be so great 
(normally over 2000) that the sorter would be excessively 
long. Hence it is probable that the sorter will be em 
ployed to segregate the lumber for two only of the above 
qualities on one passage through. The sorted lumber passes 
to a bin where pieces with common properties are sorted 
until a unit of the desired number of pieces has accumu 
lated. When a unit has accumulated in one of the bins it 
is discharged onto moving chains and carried first to a 
device which separates and straightens the lumber so that 
it proceeds one piece at a time along a transfer which 
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moves the lumber transversely to its length, and thence 
to a tilt hoist stacker or a reciprocating arm stacker, both 
commonly used devices for stacking lumber rapidly with 
little labor. 

Since all the devices are identical except for the position 
of limit switches which determine the type of sorting 
function (thickness, width, length or grade), one machine 
could be used to effect, on one passage through, the sorta 
tion for say thickness and width, and by energizing a 
second set of limit switches, on a second passage through, 
the sortation for grade and length. 
According to one aspect of the invention, there is pro 

vided a lumber handling system, comprising a lumber plat 
form means for moving lumber transversely across said 
platform, a plurality of gates in said platform having an 
open and a closed position whereby to permit dropping 
lumber from said platform when lumber passes over one of 
said gates in the open position; a lumber transfer below 
said gates for receiving lumber dropped through any one 
of said gates; an inclined conveyor, lugs on said inclined 
conveyor, said first mentioned conveyor being arranged to 
discharge lumber transversely into a well for gripping by 
said inclined conveyor lugs. In many instances it will be 
desirable to include a bin below each gate and a discharge 
door in the lower part of each bin for releasing lumber 
collected in each bin onto the transfer. 

According to another aspect of the invention there is 
provided a lumber handling system comprising a lumber 
platform and means for moving lumber transversely across 
the platform, so that one edge of said lumber moves to 
define a lumber line and wherein sorting of said lumber 
is actuated by engagement of said lumber with at least one 
trip mechanism, said trip mechanism being operative to 
open a gate in said platform for discharge of said lumber 
from said platform; a tally mechanism for recording the 
length of said lumber, which comprises a plurality of con 
tactor devices spaced out transversely to and at successive 
ly increasing distances from said lumber line to permit 
contact with said lumber simultaneously with engagement 
by said lumber of said one trip mechanism, an associated 
counter for each of said contactors, means connecting each 
of said contactors to its associated counter, means for 
rendering each said contactor operative to initiate its 
said counter upon operation of said trip mechanism to 
open said gate, and means inter-connecting said contactors 
for permitting initiation of only that counter whose con 
tactor is furthest from the lumber line and contacted by 
said fumber. 

in the drawings which illustrate embodiments of the 
invention: 
FIGURE 1 shows a plan view of part of a sorter 

platform; 
FIGURE 2 shows a side view of the platform of FIG 

URE 1; 
FIGURE 3 shows a plan view of a sorter for lumber 

thickness; 
FIGURE 4 shows a side view of the sorter of FIG 

URE 3; 
FIGURE 5 shows a plan view of a sorter for lumber 

width; 
FGURE 6 shows a side view of the sorter of FIG 

URE 5; 
FIGURE 7 shows a plan view of a sorter for lumber 

grade; 
Fig URE 8 shows a side view of the sorter of FIG 

URE 7; 
FIGURE 9 shows a plan view of a sorter for lumber 

length; 
F1GURE 10 shows a side view of the sorter of FIG 

URE 9; 
FEGURE 11 shows a side view of a sorter and of 
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apparatus for storage and passage of sorted lumber to be 
stacked; 
FIGURE 12 shows a 3-dimensional view of part of a 

storage bin for sorted lumber; - 
FIGURE 13 shows a side partly diagrammatic view of 

a trip mechanism for use in the sorters described; 
FIGURE 14 shows a side view of a sorter for lumber 

thickness and width; 
FIGURE 15 shows a plan view of a sorter for lumber 

grade and length; 
FIGURE 16a shows a partly diagrammatic side view 

of a tally mechanism for use with a sorter for thickness 
and width; 
FIGURE 16b shows a partly diagrammatic front view 

of the mechanism of FIGURE 16a in which the lumber 
shown is advancing towards the reader out of the plane 
of the drawing; 
FIGURE 17 shows a side elevation of a commonly 

enployed tilt hoist stacker; and 
FIGURE 18 shows a side view of a commonly em 

ployed reciprocating arm stacker. 
For clarity, some of the supporting frame members 

have been omitted from the drawings, but having refer 
ence to FIGURES 1 and 2, the machine shown comprises 
a number of horizontal parallel rails i supported on 
beams 6 mounted between gates 2 which lie in the same 
plane and are capable of being individually opened by 
electromechanical devices 3. The lumber to be sorted 
fests on the rails on its wider face with its length per 
pendicular to the length of the rails 1. The lumber is 
imoved along the tops of the rails and over the top of 
closed gates 2 in the direction from left to right and 
parallel to the length of the rails by the lugs 4 of an 
overhead chain 5 (see FIGURE 11). The rails and 
closed gates thus make a platform for the lumber. 

Referring now to FIGURES 3 and 4, trip devices 10 
which are operated by contact with the fumber passing 
beneath are mounted above the level of the platform. 
The encounter of any one of these trip devices 10 by 
lumber, closes a limit switch connected to a power source 
(not shown) and an associated one of the electro-me 
chanical devices 3 for opening one of the gates 2 to 
which the device 3 is coupled. The lumber thus moves 
along the tops of the rails 1 and across the gates 2 until 
lipon contact with one of the trip devices 3, the gate 2 
being approached is opened, allowing lumber 9 to drop 
from the platform 2. w 
FIGURES 3 and 4 show the arrangement of three of 

a series of trip devices, 10, 10, 10, so arranged as to 
effect the segregation of lumber into pieces of uniform 
thickness. Lumber moving in the direction from left to 
right of the figure passes successively under trip devices 
6i, 10, 103 etc. until it comes in contact with one of 

them, thus, causing the corresponding gate to open. 
Each trip device 10 is mounted a distance above the rails 
less than the thickness of the pieces of lumber that are 
to pass through the gate 7 which it controls, and greater 
than the next thinner pieces of lumber to be separately 
segregated. Thus all pieces of lumber of like thickness 
make contact with the same trip device and hence pass 
through the same gate. The separation of the trip de 
vices 10 from the platform decreases in going from left 
to right. In FIGURE 4 the piece of lumber 9 has a 
thickness which is less than the separation of platform 
and devices 10, and 102 but greater than the separation 
between the platform and device 10. This lumber there 
fore comes into contact with trip device 10 and, drops 
through gate 73 as device 88 is actuated. 
FIGURES 5 and 6 show the arrangement of three 

pairs of a series of trip devices, 111, 121, 112, 12 and 11s, 
28 so arranged as to effect the segregation of lumber 

into pieces of uniform width. All pieces of lumber 13 
moving from left to right pass under and come successive 
ly into contact with the trip devices 11, 12, 11, 12, 
and 113, 123. The trip devices are grouped in pairs at 
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4 
progressively decreasing distances apart. The separation 
between each pair of devices is less than the width of 
the pieces of lumber that are to pass through the gate 
with which they are associated and greater than the 
width of the next narrower piece of lumber to be sepa 
rately segregated. Thus all pieces of lumber of like 
width make simultaneous contact with the same pair of 
trip devices 11, 12 and hence pass through the same gate. 
Limit switches (not shown) operated by each pair of 
trip devices 1, 12 are connected in series to a power 
source and the associated electro-mechanical device 14 
controlling the adjacent gate 15. Consequently both of 
any pair of trip devices must be simultaneously in contact 
with the piece of lumber passing under them in order 
that the corresponding series connected limit switches be 
simultaneously closed allowing current to flow to the as 
sociated electro-mechanical device 14, to which they are 
connected so that it may open the associated gate 15. 

In FIGURE 6 the piece of lumber 13 shown is of a 
width less than the separation of the first two pairs of 
trip devices 1, 2 and greater than that of devices 11s, 
12. It thus passes under the first two pairs but causes 
both 113 and 123 to be raised at one time, thus actuating 
electro-mechanical device 14s which opens gate 15s al 
lowing it to drop from the platform. - - - - - - - 

It should be noted that in these thickness and width 
sorting machines the trip mechanisms are arranged to 
"fail safe.” If a piece of lumber is warped or has a 
protruding splinter or knot in the path of a trip mech 
anism, it is segregated along with the thicker or wider 
pieces. This is important for two reasons. Firstly, a 
smaller than standard piece cannot cause damage when 
fed at a high rate of feed into a remanufacturing machine 
such as a planer, whereas larger than normal pieces could. 
Secondly, a smaller than normal piece of lumber is not 
liable to cause instability in the unit pile of lumber for 
handling by fork or lift truck. Breakdown of these loads 
when they are being moved or even when piled in the 
storage yard due to wind or other causes is both hazardous 
aid expensive. - 
FIGURES 7 and 8 show the arrangement of three of 

a series of trip devices 25, 25 and 25 so arranged as 
to effect the segregation of the lumber into pieces of 
uniform grade. A man, a lumber grader, moves each 
piece of lumber longitudinally against one of stops 21, 22, 
23, 24 depending upon his classification of it. 
Thus each piece of lumber will move so that the end 

which was in contact with the stop will thenceforth move 
along one of the lumber lines 211, 221, 231, 24. Trip 
devices 25, 252, 25 etc. are placed so that the first one 
251 approached by the lumber will contact only with 
these pieces displaced longitudinally the greatest distance 
(in FIGURES 7 and 8) those moved against stop 24 
and moving along lumber line 241. The following trip 
device 25 is touched only by those pieces of lumber hav 
ing the second greatest displacement and so forth. In 
FIGURES 7 and 8 the piece of lumber shown has been 
moved against stop 23 so that its end will travel along 
the lumber line 23. Thus it will miss trip device 25, but 
will contact trip device 25. The limit switch controlled 
by trip device 252 is thus closed, and electro-mechanical 
device 272 opens gate 282 allowing the lumber to drop 
through. 
FIGURES 9 and 10 show four of a series of trip de 

vices 301, 302, 30s and 30, so arranged as to effect the 
Segregation of lumber into pieces of uniform length. All 
pieces of lumber move in the direction from left to right 
with one end moving along the lumber line 31. The trip 
devices 301, 302,303, 304 etc. are placed in the path of 
the approaching lumber at successively smaller distances 
from the lumber line. Each successive trip device 30 is 
mounted a distance from the lumber line 31 less than 
the length of the pieces of lumber that are to pass through. 
the gate 32 that it controls, and greater than the length 
of the next shorter pieces of lumber to be separately . 
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segregated. Thus all pieces of similar length make con 
tact with the same trip device and hence pass through 
the same gate. In FIGURES 9 and 10 the piece of lum 
ber 33 has a length which is less than the separation of 
30 and 39 from the lumber line 31 and so passes over 
gates 321 and 32. The length of lumber 33 is however 
greater than the separation of trip devices 328 from the 
lumber line 31 and therefore gate 323 is opened. 
As shown in FiCORE 11, all pieces of lumber having 

a property of thickness, width, length or grade in com 
mon (depending upon the type of sorting being carried 
out) is segregated by the sorting device 36 by passage 
through the appropriate gate 35, drops into a bin 48 
having a hinged bottom gate 41 held shut by a catch 
42. FIGURE 2 illustrates the construction of one of 
the bins 46 and the bottom gate 41, showing the sides 
formed of steel channel or I-beams 43. When Sufficient 
lumber has accumulated in any one bin to make up a 
unit package of the desired size, catch 42 is released al 
lowing gate 41 to open, discharging the lumber onto 
chains 59. The bin bottom doors 45 are heid in the open 
position to allow complete discharge of the lumber by 
electrically released holding catches 45 similar to the 
opening catches 42. The doors 4E would be returned to 
the closed position on release of the holding catches by 
means of a spring or counterweight (not shown), the 
doors being opened by the weight of the lumber. The 
counter for the bin concerned is reset to Zero upon elec 
trical release of the holding catches 45. 

In this apparatus of FIGURE 11 it would normally be 
desirable to include an electric counter of the impulse 
motor type for each of the gates leading into each bin 
40. This counter would be connected in parallel with 
the leads to the solenoid of the electromechanical device 
for the gate concerned and would thus advance the 
counter by one unit each time the gate were opened. The 
reading of each counter would be displayed on a board 
near the operator of the machine, and would enable him 
to know the load in each bin. 

This enables a tally of the lumber by size and grade to 
be kept by the operator or by an automatic recording 
device attached to and operated conjointly with the elec 
tric counters. The recording device is not reset when 
holding catches 45 are released. The release of catches 
42 and 45 could be solenoid operated and electrically 
controlled by switches adjacent to the counter diais 
mounted near the operator. 
The lumber is transferred over the end of chains 59 

and drops into the W-shaped well 51 formed between the 
steeply inclined skids 52 and the chains 53 which rise at 
an angle to the horizontal greater than the angle of 
repose of lumber. Only one chain 58 and chain 53 is 
shown, but it is understood that there would be at least 
one more of each directly behind that shown in FIGURE 
11 to provide proper support for the lumber. 
54 on the chains 53 have heights less than the thickness 
of the lumber so that only one piece at a time is carried 
upwards by the chains 53. All other pieces, not being 
restrained by the lugs, slide down to the bottom of the 
well 53 since the chains 55 rise at an angle greater than 
the angle cf repose of the lumber on the chains. Each 
set of lugs 54 on the various chains 53 are aligned at 
right angles to the direction of travel of the chains and 
since the chains 53 are a driven at the same speed the 
lumber is carried at right angles to the chains 53 one 
piece at a time to one of the automatic or semi-automatic 
lumber stackers now in commcn use throughout the 
lumber industry. Two particular types of stacker will be 
discussed later. 
FIGURE 13 shows a method by which one trip device 

69 may be used for selecting lumber of different thick 
nesses as required. Only one of the limit switches 6:1, 
612, 61 and 614 is energized by closing the corresponding 
manual switch 661, 66.2, 663 or 664. Each limit switch is 
closed through lever arms 621, 622, 623, and 624 by a caria 
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6 
surface 651, 652, 65a and 654 at a different height of the 
wheel 64, mounted to rotate on axle 70 on stem 63. The 
gate associated with the trip device is opened when the 
energized limit switch is thus closed by the associated cam 
on the stem 63, since current then flows to its solenoid 67 
from source 63. A counter of the impulse motor type 74 
connected across solenoid 68 is advanced at the same 
time. As an example, if manual switch 652 is closed thus 
energizing limit switch 612 the gate operated by the trip 
device opens when a piece of lumber of sufficient thickness 
to raise the stem and close limit switch 62 passes under 
neath on platform 69. The closure of limit switch 6:1 
by cam 651 on stem 63 does not cause the gate to open 
since that limit switch is not energized, manual switch 
661 being open. A trailing shoe 71 is provided on stem 
63 and ensures that the stern is maintained in the raised 
position until just before the lumber falling through gate 
72 passes beyond the edge 73 of platform 69, so that there 
is no danger of the gate's closing before the lumber has 
fallen through. 

in a similar way pairs of trip devices only one pair of 
which is energized at a time, may be arranged to open one 
gate as different widths of lumber pass, and a plurality of 
separate trip devices may be set to be energized separately 
So as to enable several different lengths to pass through 
one gate as required. This would increase the range of 
sizes that the machine could sort without an increase in 
the number of bins 46 and for example in some cases, 
with six bins in a length sorter say it might be advantageous 
at one time to sort more than one length group into one 
bin such as in the following length groups-6' and 8', 
10' and 12, 14, 16', 18’ and 20', 22' and 24, whereas if 
shorter lumber was being sorted the following lengths 
could be separately piled-6", 8", 10", 12, 14 and 16'. 
The electro-mechanical devices which open the gates 

may be completely electrical (i.e. solenoids) or may be 
air or hydraulic cylinders controlled by solenoid or me 
chanically operated valves. As a final simplification the 
gates might be operated by a mechanical linkage only to 
wheel 64. It is believed however, that the use of limit 
Switches, and solenoid valves for air or hydraulic cylinders 
directly actuating the gates probably represents the sound 
est practical design at present using standard components. 

In the majority of applications of automatic lumber 
Sorter, two main sorting functions will normally be re 
quired; those for thickness and width in the sawmill, and 
grade and length during subsequent manufacture, process 
ing, drying, shipping or storage. The two following de 
signs are feasible if the machine is to be used to sort for 
thickness and width exclusively, or for grade and length 
exclusively. 
FIGURE 14 shows three groups of pairs of a series of 

trip devices, 801, 802, 311, 312, 821, 822, etc. being one 
group; 851, 852, 861, 862, 871, 87 etc. being a second 
group; 901, 902, 951, 912, 921, 922, being the third group, 
of a series of trip devices so arranged as to effect the 
segregation of lumber into pieces of uniform thickness 
and width. All the trip devices within each group are 
mounted at the same height above the platform 95. Each 
group of trip devices is mounted a distance above the 
platform less than the thickness of the pieces of lumber 
that are to pass through the gates controlled by the trip 
devices of that group, and greater than the next thinner 
pieces of lumber to be separately segregated. Within each 
group the trip devices are mounted in pairs at progressively 
decreasing distances apart, which distances are repeated 
in each group. The clearance between each trip device of 
a pair is less than the width of the pieces of lumber that 
are to pass through the gates that they control and greater 
than the width of the next narrower piece of lumber to be 
separately segregated. All pieces of lumber of similar 
Width and thickness make simultaneous contact with the 
Same pair of trip devices in one group. The limit switches 
operated by each pair of trip devices are connected in 
Series to a power source and the electro-mechanical device 
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controlling the associated gate 962 and consequently 
simultaneous contact of a pair with a piece of lumber 
allows the electro-mechanical device to open the gate. 
FIGURE 15, shows the arrangement of a series of trip 

devices so placed as to effect the segregation of lumber into 
pieces of uniform grade and length. A man, a lumber 
grader, moves the pieces of lumber longitudinally against 
one of the stops 120 to 123 so that the ends of all pieces 
of the same-grade are temporarily in contact with the 
stop which represent that grade and thenceforth move 
across the platform along lumber lines in a similar man 
ner as described for FIGURES 7 and 8. Groups of trip 
devices 100, 1611, 1021, 1101, 1111, 121, etc. are placed 
so that those of the first group will contact only the lumber 
displaced longitudinally the greatest distance to stop 20. 
The members of the following group of trip devices are 
touched only by those pieces of lumber having the second 
greatest displacement to stop 121 and so forth. 

Opposite each device 1801, 1011, 1021 in the first group, 
in a line parallel to the length of the lumber and at suc 
cessively smaller distances is a pairing trip device 1862, 
i012, 1022 respectively. Thus, within each grade group all 
pieces of lumber of similar length make contact with the 
same pair of trip devices, and hence pass through the same 
gate. The limit switches on each pair of trip devices are 
connected in series with each other, a power source, the 
electro-mechanical device which operates the adjacent gate 
controlled by that pair of trip devices. A piece of lumber, 
having been displaced against one of the stops by the 
grader man, will come into contact only with a pair of 
trip devices in that grade. Further, within each group 
all pieces of similar length pass through the same gate. 

In FIGURE 15 the piece of lumber shown, is of such a 
grade that it is moved against stop 122. It thence passes 
all the devices 100, 1011, 102 etc. and 110, 111, 12 
etc. without coming into contact with them. It cannot 
thus be in simultaneous contact with a pair of actuating 
devices. The lumber strikes all the trip devices 115, 1161, 
117 but not trip device 1152. The lumber does however, 
make simultaneous contact with 16 and 116. 

In these last two embodiments (FIGURES 14 and 15) 
all pieces of lumber pass through gates directly into bins 
and are thence discharged onto chains dropped into a well 
and transferred to a lumber stacker by an inclined con 
veyor in the manner previously described for FIGURE 11. 

It should be understood that by suitable arrangement 
of the trip devices sorters for any two or even three or 
four qualities of the lumber may be constructed. 

Tally Mechanism 
When a sorter is being used to classify lumber for grade 

and length, a record of the number of pieces passing into 
each bin as given by the electrically operated counter for 
that bin (described for FIGURE 11) enables an exact 
tally of the feet board-measure of each separate grade 
and length to be made. All pieces of lumber passing 
through would be of the same thickness and width during 
one "run" and all pieces passing into any one bin are of 
the same length and grade. 
When however, the automatic lumber sorter is being 

used to sort lumber for thickness or width or grade, alone, 
or when no length classification is made, pieces of varying 
length pass into any one bin, and thus an exact tally 
of the feet board-measure of the lumber sorter cannot be 
made. 
FIGURES 16a and 16b are partly schematic diagrams 

showing an automatic sorter for thickness and width which 
can also record the length of lumber classified. Trips 
1501, and 1502 are those for determining the thickness and 
width of lumber to be passed through the gate controlled 
by solenoid 166 (such as described for the apparatus of 
FIGURE 14). There are in addition contactor devices 
129 to 124 which operate associated counters 40 to 145. 
These contactor devices are placed on a line parallel to 
the length of the lumber (i.e. perpendicular to the lumber 
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line), passing between the points of contact of trip devices 
i501 and 150. Contactors 25 to 124 are thus behind 
120 as shown in FIGURE 16a, and each is coupled to a 
switch 30 to 134 for operating a respective counter. 
The contactors all also have trailing shoes, such as 155 
for contactor 20, so that once struck by lumber the limit 
Switch remains operated during a period starting before 
and ending after the lumber is in contact with trip device 
53. Each contactor device 26 to 24 is mounted a 

distance from the lumber line less than the length of the 
piece of lumber being counted and greater than the length 
of the next shorter pieces that are counted separately. 

it can be seen in FIGURES 16a and 16b that a piece 
of lumber of sufficient width and thickness to come into 
simultaneous contact with trip devices 50 and 150 
closing limit switches 160 and 160 allows current to 
fow to the relay 165 closing its contacts permitting cur 
rent to flow both to the electro-mechanical device 166 
opening the gate, and to energize the limit switches 130 
to 34. The relay 165 remains energized and its con 
tacts remain closed until the lumber passes trip device 
1582 when the contacts of limit switch 160 open. 
The switches i30 to 34 connected electrically to sole 

noids 40 to 45 of electrically operated counters, are 
double pole single throw switches. Contacts 175 are nor 
mally open and contacts 176 are normally closed when 
the corresponding contactor devices are not in contact 
with lumber passing through. When the associated con 
tactor is raised by contact with the lumber, contacts 175 
are closed and contacts 176 are opened. 
The counter associated with each solenoid 140 to 145 

is of the impulse type and is advanced by one integer 
every time current flows through its solenoid. 
One side of counter solenoid 40 is connected to one 

terminal of electro-mechanical device 166; the other side 
is connected in series to the normally closed contacts 175 
of the limit switch 130 closest to the lumber line, and to 
the other terminal of electro-mechanical device 166. If 
a piece of lumber closes limit switches 160 and 160 
simultaneously but is too short to come into contact with 
i20, the electrical circuit is completed to counter solenoid 
i40 across the normally closed contacts 176 of limit 
Switch 39 and the total shown on the counter associated 
with solenoid 40 is increased by one. 
The remainder of the counters with the exception of 

the one most remote from the lumber line, recording the 
longest lengths, have their solenoids connected so that, 
one side of each is joined to one terminal of electro-mecha 
nical device 66 and the other side of the solenoid is con 
nected in series with the normally closed contacts 176 
of the limit switch adjacent to and further removed from 
the lumber line than the limit switch whose closing is to 
be recorded. The connection then goes from contact 176 
to the normally open contacts 175 of the limit switch 
whose closing is to be recorded by the counter, and thence 
to the other terminal of electro-mechanical device 166. 
Thus the total is increased by one only on the counter in 
series connection with the normally open contacts 175 of 
that limit switch closed by the passing lumber situated 
most remotely from the lumber line. The open contacts 
E76 of all limit switches operated by passage of the lum 
ber break the circuits to and hence deenergize the switches 
for counters placed closer to the lumber line. The open 
contacts 75 of all limit switches not operated by the pass 
ing lumber prevent energization of switches placed far 
ther from the lumberline. 
The final counter solenoid 145 is connected to one side 

of the electro-mechanical device 166 and to the normally 
open contacts 1755 of the switch most remote from the 
lumber line. Hence any lumber, longer than that re 
quired to strike contactor i24 at a time when electro 
mechanical device 166 is energized closes the electrical 
circuit to this counter and increases the total shown by 
One, - 

In FIGURES 16a and 16b the piece of lumber shown 
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passing through is of sufficient thickness and width to be 
in simultaneous contact with devices 501 and 502 closing 
the series connected switches 661 and 66, thus energiz 
ing the coil of the relay permitting current to flow to the 
electro-mechanical device 66 and opening the gate to 
which it is attached, and also energizing the switches i30 
to 134. When the lumber ceases to contact device 50 
and switch 69 opens, relay 65 remains closed under 
the control of switch 150 and current continues to flow 
through solenoid 56. The lumber shown is of a length 
such that it encounters contactors 120, 2 and 22. The 
only completed counter circuit from the energized ter 
minals of electro-mechanical device solenoid ié6 lies 
through closed contacts i75 and 76 to counter solenoid 
143. Thus the total on the counter associated with sole 
noid 43 is increased by one. 
Although the description of FIGURES 16a and 16b 

is directed to a sorter for thickness and width, it will be 
understood that any one of the other sorters described 
may make a tally of the length of lumber by including 
the contactors such as 128 to 24 and their associated 
counter mechanism. It is only necessary to ensure that 
the counters are sufficiently quick acting that they can 
record in the length of time during which the electro 
mechanical device for the associated gate is energized and 
the switches operated by the contactors are closed. Thus 
if the sorter of FIGURE 16 was adapted to classify for 
grade, relay 65 and switch i50, would be omitted. Trip 
1562 would then operate a gate passing one grade clas 
sification. 

In FIGURE 17 pieces of lumber 80 arriving on con 
veyor 53 are discharged down the chute 82 into the 
loading section of a tilt hoist stacker. This stacker 
basically comprises a set of beams 86 (behind one an 
other in the view of FiGURE 17) which are free to 
rock from a vertical to an inclined position, about a 
hinge 87. A pulley wheel i88 is mounted on the upper 
end of each beam. A cable 89 passing round each 
pulley connects a winding drum 90 with sliding supports 
185 upon which umber is stacked. Each support 185 is 
free to move in the direction of arrows 9 on its beam 
286. Before the loading of lumber begins, the beams 
136 assume vertical position and are then wound into 
that shown in FIGURE 17 at about 45 to the horizontal 
and against stops 92 by rotating drum i99. Further 
rotation of the drum 198 raises the supports i35 so that 
they are in a position to receive the first pieces of lum 
ber sliding down the chute 32. As the first course of 
lumber 83 is stacked, a brake on the drum 98 is re 
leased to allow supports 85 to descend down the beans 
S5 by the thickness of one course of lumber. The 

next course 93 thus builds up by lumber falling off 
chute 82. This process is continued until a sufficient 
load is obtained and drum i98 is then slackened off fur 
ther until the centre of gravity of the system supported 
on hinge 87 moves over the vertical through the hinge. 
The members 36 thus assume the vertical position 
again. When members 86 are in the vertical position, 
the load is allowed to descend further until its weight is 
taken by rolls 194 (mounted one behind ancther in FiG 
URE 17). The lumber is thence moved off longitudi 
nally along the rolls 194 for removal by a fork or lift 
truck. 

in FIGURE 18 a reciprocating arm stacker is shown. 
Lumber 220 arriving on conveyor 53 slides down chute 
199 on to chains 22, whence it comes to rest against 
stops 204. When sufficient lumber is collected behind 
stops 234 to form a course 223 for stacking a second 
stop 203 is raised to hold back any further lumber 269. 
Beneath chains 232 is a reciprocating arm 26 driven by 
a connected rod and other means not shown, which 
moves, so that its tip 205 follows the dotted path 267. 
Each course of lumber 268 is lifted thus from the chains 
292 by the arms 20 and delivered into the position 
shown on top of the load being piled on the buggy 2.É. 
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After each course is placed in position, stickers 209 are 
placed to space and support the next course and also 
provide a clearance for the reciprocating arms 201 in 
the position shown in FIGURE 18, so that they may be 
retracted to the situation beneath the chains 202. Course 
225 has just been placed on top of stickers 209 on course 
238 in FIGURE 18. As each course is completed the 
buggy descends by the width of one course plus that of 
the stickers by lowering the hydraulic jack 212. When 
the load is completed, the jack 22 is collapsed so that 
wheels 213 of the beam engage rails 24. The load is 
then moved off along the rails for removal by a fork or 
lift trucks as with the tilt hoist stacker. 
The embodiments of the invention in which an ex 

clusive property or privilege is claimed, are defined as 
follows: 

1. A lumber handling system comprising, a lumber 
platform, means for moving lumber transversely across 
said platform, a plurality of gates in said platform each 
said gate having an open and a closed position, said lum 
ber being carried across each said gate when in its closed 
position, and dropping from said platform through one 
of said gates when in its open position, a plurality of 
electrical trip means above said platform, each of said 
trip means being associated with a respective gate, said 
platform being fixed and serving as a stable base for de 
termining the dimension of said lumber by said trip means, 
said trip means being so placed relatively to said plat 
form for engagement by lumber when of a chosen di 
mension to open said respective gate, a bin below each 
said gate for collecting separately lumber dropped through 
each said gate, a lumber transfer below said bins, dis 
charge means associated with each bin for releasing lum 
ber collected in a respective bin on to said transfer, an 
inclined conveyor comprising a plurality of laterally 
spaced members to be advanced at the sarine speed as one 
another, lugs on each said member for holding a piece 
of lumber transversely to the direction of travel of the 
inclined conveyor, said lugs projecting from said mem 
bers Sufficiently only to engage and carry a single piece 
of lumber, said transfer being arranged to discharge 
lumber transversely for gripping by said inclined con 
veyor lugs, whereby lumber is discharged one piece at a 
time from said inclined conveyor with its length trans 
verse to the direction of travel, and stacker means for 
receiving lumber discharged from the inclined conveyor. 

2. A System as defined in claim 1 comprising a bin 
below each said gate and a discharge door in the lower 
part of each bin for releasing lumber collected in said 
bin onto said lumber transfer. 

3. A System as defined in claim 2 comprising a counter 
associated with each bin, for recording each opening of 
the gate for that bin. 

4. A System as defined in claim 1 comprising a plu 
rality of pairs of electrical trip means above said plat 
form, each said pair of trip means being associated with 
said respective gate and being operative to open the 
respective gate upon simultaneous engagement of lumber 
with said pair of trip means. 

5. A System as defined in claim 1 wherein lumber 
moves across said platform so that one edge of said 
lumber defines a lumber line, comprising a plurality of 
electrical contactor devices spaced out transversely to 
and at successively increasing distances from said lumber 
line to permit contact with said lumber simultaneously 
with operation of said gate, each said contactor compris 
ing a Switch for operation upon contacting of said con 
tactor by said lumber, a counter associated with each 
Switch, means connecting each switch to its associated 
counter for initiation of said counter upon energization 
and operation of its switch, means for energizing said 
Switches upon operation of said gate, and means inter 
communicating said switches for de-energization of all 
except that of the contactor furthest from the lumber line 
and contacted by said lumber. 
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6. A system as defined in claim 1, wherein said in 
clined conveyor rises from said well at an angle greater 
than that of repose of lumber on said laterally spaced 
members and of lumber on other pieces of lumber. 

7. In a lumber handling system comprising a lumber 
platform and means for moving lumber transversely across 
the platform, so that one edge of said lumber moves to 
define a lumber line and wherein sorting of said lumber 
is actuated by engagement of said lumber with at least 
one trip mechanism, said trip mechanism being opera 
tive to open a gate in said platform for discharge of 
said lumber from said platform; a tally mechanism for 
recording the length of said lumber, which comprises a 
plurality of contactor devices spaced out transversely 
to and at successively increasing distances from said 
lumber line to permit contact with said lumber simul 
taneously with engagement by said lumber of said one 
trip mechanism, an associated counter for each of said 
contactors, means connecting each of said contactors 
to its associated counter, means for rendering each said 
contactor operative to initiate its said counter upon op 
eration of said trip mechanism to open said gate, and 
means inter-connecting said contactors for permitting 
initiation of only that counter whose contactor is furthest 
from the lumber line and contacted by said lumber. 

8. The tally mechanism of claim 7 wherein each con 
tactor comprises a switch, means for energizing said 
switches upon opening of said gate, and means inter 
connecting said switches for de-energizing all except that 
of the contactor furthest from the lumber line and con 
tacted by said lumber. 

9. A system as defined in claim 1, each gate upon 
opening defining an edge to said platform, and each trip 
means including a trailing shoe adjacent said edge to 
maintain engagement of said trip means by said lumber 
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until said lumber, falling through said gate, passes by said 
edge. 

10. A system as defined in claim 1 wherein said stacker 
comprises at least a pair of horizontal chains for receiv 
ing lumber discharged transversely from said incline 
conveyor. - - 

11. A system as defined in claim 1 comprising, a well 
for receiving lumber discharged from said transfer, said 
conveyor rising from said well, whereby lumber dis 
charged into said well is gripped by said inclined con 
veyor lugs with said-lumber oriented transversely to the 
direction of travel of said conveyor. 

12. A system as defined in claim 1 wherein said trip 
means for each respective gate-comprises, a first member 
or engagement by lumber of a chosen grade and a pair of 
members arranged for simultaneous engagement by lum 
ber of a chosen dimension, whereby iumber of the same 
grade and dimension is discharged through the respective 
gate for collection in the respective bin. 
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