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This invention pertains to the sorting of lum-
ber according to its length.  Certain features of
the invention are applicable to the sorting of
other things besides lumber and to sorting ac-
cording to other dimensions than length and
other functions or qualities than the dimensions
of an article.

The invention is particularly adapted to sort-
ing a mixture of lumber of different lengths in
which one group of lumber differs in length from
the remaining lumber by a predetermined mini-
mum length.

The invention is further particularly adapted
to sorting lumber as it is moved from the saws
to the storage bays by means of a conveyor of
the type shown in U. S. Patent 369,550, granted
September 6, 1887, to H. B. Phillips and W. M.
Whaley, such conveyor being commonly referred
to as an edge sorter although the only sorting
is performed manually by the operator who places
different thicknesses, lengths and grades of lum-
ber in different slots of the conveyor. According
to the present invention instead of using as many
slots as there are different combinations of size
and grade, all of the lumber of one grade and
thickness may be put in one slot and the sort-
ing mechanism of the invention distributes the
lumber of different lengths to the appropriate

. bays.

t is a principal object of the invention to pro-
vide a lumber sorter that is simple in construc-
tion, easy to operate, and inexpensive to use and
maintain, yet which shall operate reliably and
at a high speed.

It is a further object of the invention to pro-
vide a sorter which will have optimum operat-
ing characteristics, that is which can be operated
at the maximum possible top speed with the
components available for its construction and

- under the limitation that the sorter will operate
rroperly independent of the speed of the con-
veyor within the range from zero speed up to
the top speed of the conveyor at which the sorter
will operate correctly.

Briefly described, a preferred embodiment of
the invention may include an automatically op-
erated gate disposed alongside a slot at the end
of an opening in one:side of the slot and adapted
. o move into a closed position diagonally across
" the slot to deflect lumber from the slot through
the side opening into a storage bay or to remain
in an open position in which the lumber in the
slot can continue on past the gate to be delivered
to a different bay.. Three switch actuators are

* disposed along the slot so as to be actuated by
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the lumber passing by them, the switches in turn
controlling the operation of the gate. The first
switch actuated by the lumber as it travels along
the conveyor in the slot is a normally closed
switch. The next switch is a normally open
switeh. The last switeh, whose actuator is close
to the gate, is a normally closed switch. The
three switches are in series in an electric circuit
which may actuate a solenoid which in turn
actuates a valve which controls the conduits sup-
plying and exhausting compressed air from a
cylinder within which is disposed a piston directly
connected to the gate. .
The middle switch actuator may be considered
to be the gate operator. In order to close the
gate, lumber must be present adjacent the mid-
dle switch actuator to close the . circuit. The
pair of switch actuators in advance of and be-
yond the middle switch actuator may. be con-
sidered to be the measuring device. If the lum-
ber is too long it will not be able to close the
switeh controlled by the middle actuator except
when one of the other switches is open. . When
lumber shorter than a predetermined lencth
travels down the slot it passes beyond the first
switeh actuator returning  the switch ‘to closed
position while the lumber is still over the sec-
ond switch actuator holding the switeh in closed
position and before the lumber reaches the third
switeh actuator so that the third switch is still
in its normally closed position. With all three
switches thus closed, the solenoid moves the
valve 50 as to close the gate, and before the lum-
ber can open the third switeh and reopen the
gate, the lumber hits the gate and is deflected
out the open side of the slot into the bay. :On
the other hand, longer lumber will open the
third switch before, or at least shortly after the

 Tirst switch is reclosed so that the circuit will

not be closed at all or at least not long enough

. to start to close the gate and the gate will re-

main open and the lumber will pass on through.

To make sure that such longer lumber. doss
not fall off the conveyor out through the open
side of the slot, the first switch actuator and
the gate are constructed so as to help guide the

Jumber. The first switch actuator is disposed so

a3 to project out from the side of the slot juss

‘ahead of the opening and to deflect the lumber

toward the closed side of the slot. The gate is
mounted so that in open position the free end

.1s further removed from the opposite wall of the
slot than is the end of the wall on which the gate

is pivoted. The gate thus_ acts as a scoop to
gather in the end of any piece of lumber that
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3
has gotten somewhat out of line and to guide
it back into the slot beyond the gate.

The gate is mounted so that in closed position
its free end rests against the opposite wall cof
the slot. This relieves the actuating piston of
any force due to deflection of the lumber. The
free end ‘f ‘the gate ‘is shaped so that when
closed its ‘leading corner lies against the slot
wall in order not to leave an exposed edge which
might split the lumber being defiected. '

It is necessary that the distance between :the
first and last switch actuators be greater than
the maximum length of the short boards that
are deflected by at least an amount equal to

the distance traveled by the board in the time 1

needed for the gate to close afier the board has
left the first switch actuator less the time needed
for the solenoid to move the air valve to position
tending to recpen the gate after the board strikes
the third switch actuator.
wﬂl sta1t to reopen before 1t is fully close& it

ﬁzst and thlrd sw1tch actuators be not greauex
ithan ‘the minimum length of the long boards
thHat are allowed to pass througn without clos-
ing the. gate ‘plus the distance traveled by the
~boa1d in the time for the solenoid to move the
air valve to position -to start to close the gate.
‘Otherw1se the long ‘poards of minimum length
Wwill start to close® ‘the gate. For the system to
operate at -all speeds from zero speed to top
-speed, if is therefore necessary that there be &
substantial difference between the maximum
length of the boards deflected and the minimum

Jength 6f the boards passed and that the con-.

Veyor-he operated at no greater speed than that
-at-which “the” chstance traveled by the board in
the time lag peuod of the gate (from time of re-
‘lease” of - switeh actuator to time gate is fully
closed) minus twice the time lag of the solenoid
s equal to fhe ‘minimum difference in length
“between short and long boards.

It is:also™ necessary that the distance between
‘tHe first"§witch actuator ‘and the gate be greater
than the ‘maximum length of the short boards
by atleast an amount equal to the distance trav-

‘¢led by thé -board during the time taken by the’

‘gate to close after the first switch actuator has
“been released 1o reclose the switeh in order that
‘the gate ‘Be" closed when the board gets there.
It is iurther necessa1y that the distance between
sthe  first - sw1tch ‘actuator and the gate be no
-greater than the distance between the first and
Tast switch: actuators plus the distance traveled
by the board in the time for the solenoid to move
“the ‘valve ‘to position tending to open the gate
-after the ‘third 'switch actuator has been de-
pressed. Otherwise the gate would reopen be-
-fore-the board .gets to it with the possibility of
splitting the board or letting it go by altogether.

TIt-is also necessary that the distance hetween
the second :switch :actuator and the gate be at
Jeast as-great as the distance traveled by the
board:during the:time taken by the gate to close
~pfter -the ‘second switch actuator has been de-
“pressed in order that the gate be closed when the
board .gets to the :gate. It is further necessary
that the distance between the second switch ac-
tuator and-the gale be no greater than the min-
imum length- of the short boards plus the dis-
‘tance’ traveled by the board in the time for the
“solenoid to ‘move the valve to a position tend-
ing to- open ‘the gate after the second switch ac-
-tuator-has ‘been released in order that the gate
not reopen before the board gets to if.

Otherwise the gate ¢
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The requirements as to the position of the seé-
ond switch actuator relative to the first and third
switeh actuators are merely that the second ac-
tuator be between the first and third in order
that the gate be under the control not only of
the middie or gate operating actuator but also

‘the end.or board megsliring actuators .and that

the middle switch actuator be a distance from
the first actuator less than the minimum length
of the short boards in corder that the middle
switeh be closed when the first is reclosed so as
to give a maximum time for the gate to close be-

fore the board strikes the third switch actuator.

The foregoing requirements concerning the
distance bhetween .switch actuators and between

-the first .and second switch actuators and the
gate are, as stated, dependent upon the speed of
operation of the sorter and upon the time for

the solenocid to move the valve and for the pis~
ton to operate the gate. It has been found, how-
ever, and it will be shown hereinafter, that the
net 1esult is that lor-optlmum operatmg char-
acteristies ‘the -distance between first and last
switeh actuators should be-equal to the mirimum
length of the -long boalds the gate should ‘be
closely adjacent to the thlrd switch actuator and
the middle switch actuator -should be spaced
from the end switch actuators by af least the
minimum difference -between “board’ lengths and

-preferatly be midway therebetween Th1s a]lows

the sorter to operate pr oLelly at the maximum
top speed possible for the given minimum and
mazimum difference between board lengths ‘and
for the given speed of operatlon of the solenmd
and the gate, and under the l1m1tat10n that the
sorter shall operate correctly at all speeds from
2210 speed up to top sneed

The sorter as just cutlmed is a'single unit. By
providing a plurahty of umts 1n series along the
length of the slot, each compnsmg a set of sw1tch
actuators, solenmd valve and gate several
groups of lumber, each dlﬁ‘ermg in length from

‘that of the adjacent grouns by a mlmmum pre-

determined amount, can be sorted out from one
slot.

For a detailed description of apparatus suitable
for a preferred embochment of the mventlon ref-
erence will now be made to the ‘accompanying
drawings in which:

Figure 1 is a plan of 2 board sorter according
to the invention,

‘Figure 2 isan elevatmn of the sorter;

Figure 3 is a plan on ‘an enlarged scale ,0fa
single unit of the sorter;

Figure 4 is an elevation of the unit shown'in
Pigure 3; ’ )

Figure 5 is a diagram showing the electric cir-
cuit of the switches and solenoid;

Figure 6 is a ‘detail m plan and section of a
gate and ifs actuating - p1ston and cylinder to-
gether with a-schematic’ representatlon of a 'four
wav valve suitable for actuating the cylmder

Fiaure 7 is a detail in elevation of a solenoid
and the valveof Figure 6;

Figure 8 is a front elevation, partly in-section,
of 2 switch and its guide- actuator - smtable for
use in the invention;

Flgure 9isa plan of the switch;

Figure 10 is 3 side elevation 9f the switch; and

qure 11is a chavram used in demonstlatmg
the necessary positions of the switches and gafe.

Referring now to Figures 1 and 2, there is
shown " a conveyor compnsmg a plurahty of
rollers 19 carr1ed ina supportmg Iramewmk i1
and above whwh are dzsposed vertlcal guxdes 12,
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13,-14, 15 and 16 forming the side walls of three
slots 12—i3, 13«14 and i5—I16. Additional
space between guides 14 and 15 provides room for
additional guides if needed for expansion of the
capacity of the sorter. The conveyor rollers may
be positively driven by any suitable means, for
example a chain drive, as shown in the Phillips
and Whaley patent, or the rollers can be disposed
in a sloping plane so that lumber placed there-
on will be carried along by gravity. ‘In the lat-
ter case, however, means should be provided to
limit the top speed of the rollers and the slope
must be sufficient so that before the lumber
reaches the first sorting unit it will be traveling
at full speed. In any case; it is desirable that the
speed be controllable. i :

On each side of the conveyor and at g lower
level are disposed a number of temporary -stor-
age  bays 20—29, each including a conveyor
adapted to receive from the side of the con-
veyor 18 a particular assortment of lumber. The
receiving conveyors in the bays 20—29 are shown
as chain conveyors. The bay conveyors deliver
the lumber to other conveyors which in turn
carry the lumber- to a stacker, storage, kilns, or
loading platform for truck or rail shipment.

Fach of the bays 20-—29-is just below a single
unit of the sorter or is at the end of a slot. Thus
on the far side of the sorter as viewed in Fig. 1,
the slot {2—13 has two units including gates 39,
31, above bays 20 and 21, and the end of the
slot as represented by the fixed stop 32 is over
bay 22. Slot 13—I14, disposed just inside slot
12—13 and beyond the end of slot §2—13, is pro-
vided with a unit including gate 33 disposed
above bay 23 and the end of slot 13—I14 as rep-
resented by fixed stop 34 is over bay 24. On the
near side of the sorter the slot {5—16 is provided
with four units including the gates 35, 36, 37 and
38 disposed over bays 26, 26, 27 and 28, and the
end of slot 15—I16 as represented by fixed stop
38 is disposed over bay 29.

As indicated in the drawing, the boards sorted
into each of the bays 20, 2{ and 22 is of g differ~
ent length, but having all come from the same
slot 12—18, the boards in each of bays 26, 2{ and
22, may contain a similar assortment of lumber
as to other characteristics such as width, thick-
ness, and grade, depending on what is placed in
the slot by the operator. A different assortment
of width, thickness, and grade is sorted according
to length into bays 23 and 24. Another assort-
ment is sorted out into bays 25—29. As many
slots and as many sorting units as necessary can
be provided. If desired, enough slots and units
can be provided so that the lumber in each bhay
is of a single kind as regards not only its length
but all of its specifications. The provision of the
length sorting units along the slots will in any
case reduce the total number of slots required
from that needed in a system not embodying
sorting units.

Referring now to Figures 3 and 4, there is
shown the details of one unit of the sorter, which
for example may be the unit over bay 27. The
conveyor roils 19 are journaled in hearings 48
supported on the framework {i. The guides {5
and {8 are supported on this framework too, as
are also the gate 87 and the three switches 4f,
42 and 43. The whole framework is supported
well off the ground (as shown in Figure.2) so as
to be above the level of the bays and their chain
conveyors.

The switches 41, 42 and 43 are respectively con-
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trolled by actuators 44, 45 and 46. Actuator 44
projects into the slot 15—16 through an opening
in guide 18. The extent to which it extends into
the slct can be adjusted since the switch and
actuator are mounted on a plate 47 having slots
48 and 48 therein through which pass the screws
(not shown) holding the plate to the frame so
that by loosening the screws the position of the
plate on the frame can be changed. Switch actu-
ator 44, as better shown in Figures 8-10, com-
prises a flat steel spring secured at one end.to
the switch support. The face of the spring dis-
posed in the path of the boards is diagonally dis-
posed so as to force the boards toward the guide
{5 and away from the opening in guide 186.

Actuators 49 and 46 and the associated switches
and mountings are preferably identical with actu-
ator &4 and its switch and mounted so as to be
interchangeable therewith.

Switch actuators 45 and 46 are mounted so as
to project up from beneath the plane of the con-
veyor rollers i8. Actuator 46 is disposed slightly
upstream from gate 37 in a position out of the
path of travel of the gate. Actuator 44 is dis-
posed upstream from actuator 46 a distance about
equal to the minimum length of board that passes
through without being deflected. Actuator 45 is
about half way between actuators 44 and 46.
Switches 4f and 43 are normally closed. ‘Switch
42 is normally open. Lumber passing through
slot 1§—106 will force actuator 44 to one side caus-
ing switch 41 to open, then in passing over actua-
tors 45 and 48, it will force them down to close
switch 42 and open switch 43.

Gate 37 is secured to sleeve 58 which is rotat-
ably mounted on a fixed shaft passing there-
through supported by bracket 5i. The gate
extends vertically from the top of the guides 15
angd £6 to the plane of the rollers i0. The for-
ward end of the face plate of the gate is beveled
at 52 so as to rest flat against guide {5 when
in closed position as illustrated by gate 36. - The
back of the gate is reinforced with triangular
plates 53 which also serve to guide boards back
into the slot.

The lower end of the sleeve 50 carries an arm
§4 which is pivotally connected to piston rod 55
of the air cylinder 56 which is also secured to
bracket 5. Below the air cylinder is mounted
air valve 87 and solenoid 58 which preferably are
8 single fast acting unit of ‘some type such as
that shown in U. 8. Patent 2,476,519—Van der
Werff and which is only schematically shown in
Figures 6 and 7. .

On the near side of the slot as viewed in Figures
3 and 4 there is a stop 60 which is supported from
the framework by a gusset plate 6i. The stop
60 is shaped like a quadrant of an ellipse so that
the near end lies in a plane perpendicular to the
slot walls. When' a piece of lumber has been
deflected out of the slot by the gate it strikes
the far end of the stop and gradually its forward
motion is slowed until when it reaches the near
end of the stop its forward motion is completely
gone. In other words, the stop brings the lumber
to a complete stop as far as forward velocity is
concerned and the lumber falls to the bay imme=
diately below instead of shooting off to g variable
distance beyond the gate.

Referring now to Figure 5, there is shown the
electric circuit for operating the solenoid 58. The
solenoid 58 is in series with switches 41, 82 and
43 across a suitable source of electric power not
shown. When all three switches are closed the
solenoid will be energized.- In the drawing there
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areé’ alse’ shown the switches’ and: solenoid- of
ancther unit.- As’many circuits: as needed: may
be supplied: i parallel from the single-source of
power,

Figuré 6-shows how & four way valve B1A will
control: the  movement of the piston €3 in’ air
cyiinder 56. Rotationof the movable central part
6§ a guarter turn clockwise within the-stationary
part 6% will transfer the air pressure from the
left side of the piston to the right side’and con-
nect the left side: to the almospheric- exhaust,
thus causing. the piston-to move to theleft open-
ing: the gate 37) A stop not shown limits' the
movement of the gate in the open position, or
albernatively the gate can be agjusted to be in
full: open position: at-the limit of travel of the
piston. Theguide {8:acts as a stop to limit travel
of the gate'to closed position as shown in the
drawing.

Figlrs Tishows schematically how the valve §{A
may be: connected ! to the solenoid H8A. When
the solericid-is energized. its core is drawn in and
thie corgin turn pulls.on the link toturn the valve
one way. The spring &4 returns the valve to'its

nortval’ position . when the circuit through the :

solenoidis broken.

Mgures  8-10 shovwr o switeh such as switch 44
adantzd to be opeded by sebuator 44. Switeh 41
is o switch thiab isinroved from one position to
another by o very slight motion, such as a limit
switeh., Toe: switeh is'mounted in- a threaded
nipple i which is Heldtin a hole in plate 71 by
mieans of nuts:12iand 78 Plate 71 is welded to
rlate 48 and braced by gussets 74 and 15. Plate
T5-is'also welded to plate:dT and is-supported fiom
vlats 71 by spacer bars:17 and 78, all being welded
together. Actuater-spring. 4% is serewed at one
end to ‘bar 71, the other end- of: the-spring nor-
mally rests against plate 78, exerting a 'consider-
able force against it so”that the spring does not
oscillate back and ferth after g hoard has passed
by it. - Depressioniof the spring by a board causes
part of it to- push the bottom 13 to move-the
switch, opehing it in the casé of switch 41, An
opening 88 in plate 71 permits the free end of
spring 44 tb move inx asthe spring straighfens out
afteractuating the'switeh and as the board passes
by it.

As mentioned previously, the construction - of
switches. 42-and 43 and their getuators 45 and 48
are identieal to that of switeh 8} and its actuator
44 in order that they may be inferchangeable,
but if cesired in particular installations- they
might be different. However, the actuators-£5

angd 4§ must extend well up into the slot:in order

to be sure to contact warped lumber, and actuator
f44 must extend well out into the slot to serve as
a guide so that the requirements for the differ-
ent switches and their actuators are similar and
usually they can be constructed alike.

It has'already been indicated thatfor optimum
operating characteristics the'distance between thé
leading edges of actuators 44 and 4§ should beé
about equal fto the minimunm length  of boards
that are to pass’through the unit rathéer than
t5 ‘be  deflected by it, that the leading.edge of
gate 37 should be neat the leading edge of actua-
tor: £6- and that thecleading edgeof the middle
switch actuator must be spaced -from the-end
actuator by atleast a distance-equal to the mini~
mun difference betweeny boaid lengths.  This was
found to be true by ‘experiment but can alse: be
proved by analysis as follows: » »

wirst; it will - beassumed that -the systefn’is

syrimetFical “as” fart as-movements in' the’ ghté
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obeitirie and-gaté closing:directionis areconcérned,
that is]. that the-tithe for complete movement in
eaxtll direction- after the meovement has been
imitiated’ is'the same.- That this is substantially
corveet: is evident: from ‘the faet that the inertias
of all’ the parts dare constant at all times; their
disthrces of travel from open to closed position
and' vice versy are’equal except for the spring
actuators (and herethe time involved is negligible
compaied to other times because of short dis-
tance”of travel and light parts), and the forces
involved are the same on'both opening and closing
except perhaps iti the cdse of the solenocid which
ismoved to thé gate closing ‘position by magnetic
forcé dnd’ to' gate  opening position by a spring
(but even here it is usual to make these forces
about equal): There:'is noeffect of gravity be-
caiise all-the paris niove iri horizontal directions.
If it should be desirable for any reason to mount
the’ soléhoid or' the” pistor for vertical travel,
e¥avity: could still be neglected for the foree of
gravity: on the core and'valve is'small compared
to the magnetic and spring forces exerted there-
ohy-and tHe'three-of grivity oxi the piston is small
compatred to 'the forée of the air pressure used.
Furtheimiore, if desired the force of gravity in
eath instaties could anid usually would bé bal-
anced out.
For' assistance -in-imdersténding the analysis
reference may now be had to Figure 11.
In:the -material set forth below, the following
symbels-will-be used:
=" equals’
+ plus
— minus
# eqaal to or'less'than
—/ equaltoor greaterthan -
Let® . ) )
v== vélocity of board travel
t=tire for solefioif t0 miove from one position to
the other after board has’depressed ot released
_switch actuator
T=time for gate to move from one position o the
other after valve has been moved from one po-
_sition to the other
k=vt=—=distance board travels in time ¢
K=pT=distance board travels in time T
p=distance from leading edge of second switch
actuator to leading edge of Tace of gate
g=distance hetween leading edges of first and
second- swifch actuators
s=distance between leading edges of first and
third ‘switch actuators
d=distar’ce from leading edge of first switch ac-
tuator'to leading edge of face of gate
I=mbaximuni- length of board removed
L=minimum length of board passed
b=L-1"
Consider first-the- conditions' concerning- the
spacing of the first and third switch actuators and
the position -of the gate-relative thereto:

s= 14 kFK—T
50 that ‘the gate will close before if starts to re-
open;’
(1) s 14+K
(2). sAlLb4Ek
s6 long board will néver start to close gate;
(3) =/ 1+E+K

sbgate’ will close héfore board gets to-if;-
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(4) dAs+k

so gate won't reopen before board gets there.
Applying the limitation that the sorter shall
operate independent of the speed up to top speed
gives:
At zero speed (when k=K=0):

(5) I4+5=/"s= /1

from (1) and (2)

(6) s=/d=/1

from (3) and (4)
At top speed (when k=k top; K=K top):

(N 14+b+k top~ /s~ /1+K top
from (1) and (2)
(8 s+ktop~/d—, I+K top+k top

from (3) and (4)

The quantities ¥ and K vary directly with the
speed. The right halves of (7) and (8) show
that by making d and s larger K top and k& top
can be increased which corresponds to increased
top speed. The left halves of (5) and (6) show
that I4b is the upper limit of both s and d.
Hence for optimium operation c¢orresponding to
operation independent of speed up to top speed
ahd a maximum top speed under that limitation:

9 14+-b==d=s=I-}-K top+k top=L

In actual practice in order to keep the third
switeh actuator out of the path of the gate so
that the gate may extend all the way down to
the plane of the conveyor, it is desirable to make
d slightly greater than s. However, this will only
affect operation at very low speeds when %k is
less than d—s and at such low speeds a slight
opening of the gate before the board gets there
will not be harmiful.

Considering now the middle switch actuator
and assuming that the maximum length of board
removed equals the minimum length of the board

removed
p—/K+k

(10)
so that gate will close before the board hits
the gate;

(11)

50 that the gate will stay closed until the board
hits the gate.

Applying the limitation that the sorter shall
operate independent of the speed up to top speed
gives:

At zero speed (when k=K=0):

pAl+k

(12) pAl from (11)
At top speed (when k=Fk top; K=K top):
(13) p~— /K top+top from (10)

Applying Equation 9 to Equations 12 and 13
gives:

(14) I=L—b"/2=/b

or otherwise expressed the middle switch actuator
should be spaced from koth end switch actua-
tors by at least the distance b. To the fore-
going it may be added that the I of Equations
11 and 12 is really the minimum length of board
removed so that if this does not equal the maxi-
mum length of board removed as above assumed,
Eduation 14 does not follow, but if the maximum
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and minimum lengths of board removed are equal
so that Equation 14 does hold, the minimum
length of board that will permit optimum oper-
ation is one such that

(15) I=L—b=p=b

or otherwise stated, the sorting unit will give
optimum operation for a minimum board length
if the middle switch actuator is half way be-
tween the end switch actuators. In an actual
case, however, the value of b is usually one, two
or four feet, which is considerably less than 1
which starts at about six, eight or ten feet.
Therefore, the middle switch actuator in these
cases can be placed anywhere between the end
switches as long as it is at least a distance b
from the nearest end switch actuator. To avoid
difficulty in specifying the position of the middle
switch in the claims, the statement therein that
the middle switch actuator is disposed “approxi-
mately midway between” the end switch actua-
tors is here defined to mean that it lies within
the range specified by condition (14), that is,
it is spaced from both end switch actuators by
at least the distance b.

From the foregoing description it will be ap-
parent that apparatus has been provided achiev-
ing the stated objects of the invention. It will
also be apparent that since the apparatus is de-
signed for use in sorting lumber comprising at
least two groups having s certain minimum dif-
ference of length, that certain phases of the
invention comprise a new method of sorting
such groups of lumber. While a preferred em-
bodiment of the invention has been illustrated
and described in detail, it is obvious that many
modifications thereof could be made by one
skilled in the art without departing from the
spirit of the invention and it is desired to pro-
tect by Letters Patent all forms of the invention
falling within the scope of the following claims.

We claim:

1. A device for sorting lumber including in
combination a slot comprising means to convey
Iumber forming the bottom of the slot and means
at each side of the conveyor to keep lumber on
the conveyor forming the side walls of the slot,
said slot having an opening in one of its side
walls, said opening extending from the bottom
of the slot to a height at least equal to that of
the lumber as placed in the slot to be separated,
a gate disposed adjacent one end of said open-
ing, said gate being movably mounted for travel
between a closed position lying diagonally across
said slot with the end of the gate nearest the
closed side of the slot being farther away from
said end of the opening than the end of the
gate nearest the open side of the slot and an
open positien in which it is clear of the path
through the slot, a normally closed switch hav-
ing an actuator disposed in the slot near the
gate, a second normally closed switch having an
actuator disposed in the slot at a distance from

- the first mentioned switch actuator on the side

85
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thereof furthest from said end of the opening,

third switch normally open having an actuator
dlsposed in the slot approximately midway be-~
tween the first and second mentioned switch ac-

tuators, electrically controlled means for cpening

and closing the gate, and electric conducting
means connecting said electrically controlled
means and said switches in series, whereby lum-
ber made up of a group of boards whose minimum
length equals the distance between the first and
third switch actuators and a group of boards
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whose maximum.length is less than-said distanee
by a certain:increment moving -aleng.the slot in
the direction -from the -actuator .for -the :first
gwitch toward the gate at-any:speed:from .zero
up to that egual to said distance increment di-
vided by the time forsaid gate to close after sald
cireuii:is closed.will be sorted one group-from the
other, each board:in fthe.shorter group .moving
the -second .actuator while -said .first .and third
actuators are free-thereby to close the-.circuit.to
close - the gate. causing -the:hoard to.-bhe deflected
out .of the slot and.each hoard.in.the Jlonger
group moving the first switch actuator.io:.open
gircuit vosition to keep-the circuit open when the
hoard. first moves the second-switch aetuator.and
moving.the third switch actuator.to open.circuit
position-soon-enough: to keep the.gate open afler
the board leaves the. first switch actuator so.that
the hoard passes.the.gate without the gate.ever
closing.

2. A deviee for .sorting .lumber .including .in
combination-a slot.comprising.means to convey
lumber forming. the bottom.of . the slot and means
‘ab each Side of the conveyor.to.kKeep lumber.on
the conveyor forming the:-side walls.of the slot,
said slot having -an .opening .in .one of its side
walls, said opening extending from the bettom of
the slot to.a height at least egual to that of the
lumber as placed in the slot to be. separated, a
gate disposed adjacent one end of said opening,
said gate being movably mounted for. travel be-
tween a closed position.lying diagonally across
said slot with the. end .of .the.gale nearest .the
closed side of the slot being fatrther away from
said.end of the opening than the end of the gate
nearsst the open end.of the slot.and an open
position in which it.is clear of the path through
the slot and its face nearest the slot, that is, its
back face, extends.in a’'line diagonally directed
with respect.to the slot with its end farthest away
from said .end. of the slot opening disposed at a
distance gway from the slot and its end. nearest
said end .of .the .slot opening disposed near the
side of the slot, a normally ¢losed switeh having
an actuator dispeosed in the bottom of -the. slot
near the gate, a second normally élesed .switéh
having an actuator .disposed:in the side ¢f the
slot having said opening therein and in that por-
tion of said side-furthest from said end ¢f the
opening, thesecond said actuator extending diag-
onally at least part way across said slot in-a di-
rection similar to that of the line of said. gate
when in-open position, said dctuator being mov-
able out of the path through: said slot but being
resiliently urged into the path through said glot,
a third switch normally open having an actuator
oisposed in the botiom of .the slot approximately
midway hetween the first and second mentioned
switch actuators, électrically controlled means
for opening .and.closing the gate, and glectric
conducting means connecting said eélectrically
controlied means and switches in.series, whergby
Iumber moving along the.§lot in the direction
from the actuator.for the first switch toward the
gate will be sorted according to length and lum-
ber entering that portion .of the slot adjacent the
opening will be guided.toward:fhe. closed .side of
the slot by the second-said. actuator and lumber
leaving that portion :of .the .slet adiacent :the
opening will be guided.into:-the closed parv.of .the
slot by the back face.of the.guide.

3. A device for -sorting lumber -including 'in
combination a -slot: comprising:-means to convey
lumber forming: the bottom. of the slot-and means
at each side of the conveyor.io:keep-lumber on
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the conveyor forming the side walls of the slot, a
rlurality of side wall openings spaced apart along
the length of the slot, each of said openings ex-
tending from the bottom of .the slot to a height
at least equal to that of the lumber as placed in
the slot to be separated, a fixed guide lying diago-
nally across one end. of the slot adjacent to the
end of one of said openings, said guide having its
end furthest from said side wall of the slot dis-
poesed furthest from the end of the slot, and guide
means disposed adjacent each of the remainder
of said openings in'the side wall of the slot, each
of said:guide. means comprising a gate disposed
adjacent one end of said opening, said gate being
movably mounted for travel between g, ciosed no-
sition lying diagenally .across said-slot with the
end of the gate nearest the closed side of the slot
heing farther-away from said end of the cpening
than the-end .of the gate nearest the open side
of .the slot and an open position in which it is
¢lear-of the-path through the slot, a normelly
closed: switeh: having an actuator disposed inv the
slot 'near the gate, @ -second normally closed
switehihaving an actuator disposed in the slot at
g distanece from the: first mentioned switch actua-
tor .on ‘the -side thereof furthest-from said end
of the opening, =2 ithird switeh normally open
having: an actuator disposed in-the slot approxi-
mately ‘midway bebween .the frst and second
mentioned sswitch .actuators, ‘electrically con-
trolled means for .opening .and closing the gats,
and electric conducéting means connecting said
eleetrically controlled means and said switches in
series, the distance between tthe first and second
mentioned switch actuators of each of said:guide
meansbeingsmaller: by the same certain-incre-
ment than thatbetween the like pair of actuators
of the adjoining guide: means on the side thereof
nearest the fixed guide, i e., the downstream side,
and larger by the same certain inecrement than
that between the like pair of -actuators of the
adjoining guide:means on the other side thereof,
i.«e., the upstream:side, whereby lumber made up
of «a; plurality ‘of: groups: of boards equal in num-
ber to the number of said guide means, each
group of boards being approximately of one
length equal to the distance:between a different
one of said pairs .of .actuators and a further
group of boards approximately of one length
equal to the distance between the pair ci saic
actuators that are the:shortest distance apart
minus said certain increment of distance when
moving-along the slot in dewnstream direction at
any speed from zero up to that equal to szaid in-
crement of ‘distance divided by the time for each
of “said gates to close dfter-its circuit is closed
will be sorted one group from the other, boards
in each group passing ‘through all guide means
whose pairs of actuators are no further apart
than the length of the boards without closing the
gates thereof bub being- deflected out.of the slot
by the-gate of the first.guide means whose pair
of actuators is spaced farther apart than the
length:of the boards, or.in the case of the largest
group by the fixed guide means.

4. A sorting machine adapted to sort a mix-
ture of groups of boards each of which groups
differs-in length from the:next longer board by
a predetermined minimum.increment, said sort-
ing ‘machine including-a:slot .comprising a pair
of spaced -apart rsubstantially parallel vertical
walls: forming. the-sides of the slof, said slot hav-
ing -as .many -side -wall openings spaced apart
along the length of:the-slot as.there are groups
of -boards, :said iopenings extending from -the
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slot bottom at least to the height of a board
placed in the slot, motor driven means of ad-
justable speed in the slot bottom for conveying
the boards along the slot, a sorting unit adja-
cent each opening comprising an actuator, s
normally closed switch actuated thereby, said
actuator being adjustably disposed in the slot,
a_ second actuator, a normally closed switch ac-
tuated thereby, said second actuator being dis-
posed in the slot upstream from the first actuator
an adjustable distance, a third actuator, a nor-
mally open switch actuated thereby, said third
actuator being disposed in the slot between said
first and second actuators, a gate mounted for
movement between a closed position in which it
shunts boards out of said slot through the open-
ing in the slot wall and a position in which it is
out of the path of board travel through said slot,
electric means in series with said switches for
controlling the movement of said gate, the posi-
tion of the first switch actuator being adjusted
so that it is disposed closely adjacent said gate,
the position of the second switch actuator being
adjusted so that it is disposed a distance up-
stream from the gate equal to the minimum
length of the boards of those groups which are to
pass through the unit without being shunted out
of the slot, the speed of said moter driven means
being adjusted so that the speed of board travel
along the slot is not greater than the ratio of
the smallest of said increments divided by the
time required for actuation of the gate from one
of said positions to the other after said switches
have been moved between a circuit closing posi-
tion and a circuit opening position.

5. A sorting machine adapted to sort a mixture
of groups of boards each of which groups differs
in length from the next longer board by an equal
predetermined minimum increment, said sort-
ing machine including a slot comprising a pair
of spaced apart substantially parallel vertical
walls forming the sides of the slot, said slot hav-
ing as many side wall openings spaced apart
along the length of the slot as there are groups
of boards, said openings extending from the
slot bottom at least to the height of a board
placed in the slot, motor driven means of ad-
justable speed in the slot bottom for conveying
the boards along the slot, a sorting unit adja-
cent each opening comprising an actuator, a
normally closed switch actuated thereby; said
actuator being adiustably disposed in the slot,
a second actuator, a normally closed switch ac-
tuated thereby, said second actuator being dis-
posed in the slot upstream from the first actuator
an adjustable distance, a third actuator, a nor-
mally open switch actuated thereby, said third
actuator being disposed in the slot between said
first and second actuators, a gate mounted for
movement between a closed position in which it
shunts boards out of said slot through the open-
ing in the slot wall and a position in which it is
out of the path of hoard travel through said slot,
electric means in series with said switches for
conftrolling the movement of said gate, the posi-
tion of the first switch actuator being adjusted
50 that it is disposed closely adjacent said gate,
the position of the second switch actuator being
adjusted so that it is disposed a distance up-
stream from the gate equal to the minimum length
of the boards of those groups which are to pass
through the unit without being shunted out. of
the slot, the speed of said motor driven means
being adjusted so that the speed of board travel
along- the slot is equal to the ratio of said pre-
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determined ‘minimum increment -divided by the
time required for actuation of the gate from one
of said positions to the other after said switches
have been moved between a circuit closing posi-
tior: and a circuit opening position.

6. A device for sorting lumber including in
combination a slot comprising means to convey
lumber forming the bottom of the slot and means
at each side of the conveyor to keep lumber on the
conveyor forming the side walls of the slot, said
slot- having an opening in one of its side walls,
said opening extending from the bottom of the
slot to a height at least equal to that of the lumber
as placed in the slot to be separated, a gate dis-
bosed adjacent one end of said opening, said
gate being movably mounted for travel between a
closed position lying diagonally across said slot-
with the end of the gate nearest the closed side
of the slot being farther away from said end of
the opening than the end of the gate nearest the
open side of the slot and an open position in which
it is clear of the path through the slot, a nor-
mally closed switech having an actuator disposed
in the slot near the gate, a second normally closed
switch having an actuator disposed in the slot at
a distance from the first mentioned switch actus-
tor on the side thereof furthest from said end
of the opening, a third switch normally open
having an actuator disposed in the slot between
the first and second mentioned switch actuators,
electrically controlled means for opening and
closing the gate, and electric conducting means
connecting said electrically controlled means and
said switches in series, said electrically controllied
means comprising a piston connected to the
gate, a cylinder in which said piston moves, a
four-way valve conirolling the admission and ex-
haust of fluid under pressiure to and from said
cylinder on opposite sides of the piston, and a
valve and controlled
by said switches. C :
- 7..In combination, a slot having an opening in
its side wall, a gate disposed adjacent one end of
said opening, said gate being movably mounted
for travel between a closed position lying di~
agonally across said slot with the end of the gate
nearest the closed side of the slot being farther
away from said end of the opening than the end
of the gate neavest the open side of the slot and
an open position in which it is clear of the path
through the slot, a normally closed switch hav-
ing an actuator disposed in the slot near the gate,
a second normally closed switch having an actua-
tor disposed in the slot at a ‘distance from the
first mentioned switeh actuator on the side there-
of farthest from said end of the opening, a third
switch normally open having an actuator dis-
posed in the slot between the frst and second
mentioned switch actuators, electrically con-
trolled means for opening and closing the gate,
and electric conducting means connecting said
electrically controlled means and said switches in
series, each of said actuators comprising a mem-
ber normally extending into said slot and means
resiliently urging said member further into the
slot and a stop limiting the motion of said mem-
ber into the slot under the influence of said means
urging the member into the slot so that said mem-
ber normally presses against said stop, wherehy
after said member of any one of said actuators
has been moved in a direction out of said slot
and thereafter released said resilient means will
return the member to its original position against
said stop where the' member: will come to rest
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without:oseillation>back -and forth in-and-out of
the slot.

8. ‘In combination,a; lumber conveycr, tWo Nor-
mally closed switches, one normally open switeh,
an electric circuit -cannecting said switches in
series, actuating means for each of said switches
disposed adjacent said conveyor to actuate -each
of said switches once by-all'lumber on the con-
veyor ‘passing thereby, the. actuating means for
the normally open switeh being disposed between
the other two-actuating means with respect to the
direction -of - travel of lumber on said conveyor,
ejection means for causing lumber o leave the
conveyor, and control means in series with said
circuit. to actuate said ejection means when said
circuit is closed through said-switches to energize
said control means-and to return.said ejection
means to its deactuated position when said cir-
cuit is opened by any one-of. said switches, said
cireuit being thesole-circuit through which said
contrel means can be energized, said: two actu-
ating means for the: normally closed switch actu-
ators being spaced apart a-distance equal to the
minimum length of lumber that will pass by said

two actuating means without actuating said ejec~ ¢

tion means and said actuating means for the nor-
mally openr switch being disposed between said two
actuating means:and spaced therefrom by at least
the minimum difference in.length between lum-
her that will pass by-all of said -actuating means
without actuating said:ejection means and ium-
ber that is to be caused to leave the eonveyor by
said ejection means.

9. In-combingtion, a lumber conveyor, fwo nor-

mally closed ‘switches, cne normaliy open switch, §

an -electric cireuit :.connecting  said -switches in
series,;actuating means for -each of said switches
disposed adjacent said conveyor to actuate each
of saig switehes:once by all.lumber on the con-
veyor passing -thereby, the actuating means for
the normally open switch being disposed between
the other two actuating means with respect to the
direction -of travel of ‘lumber on-said. conveyor,
ejection ‘means: for causing lumber to leave the
conveyor, said ejection.means including a .gate
mounted so as to be movable between. a position
preventing ‘Jumber from- passing - along the con-
veyor .in -which:position the:lumber is forced off
the conveyor and-a position in which the gate is
ou$ of the path of travel of the lumber, and con-
trol-means in- series with said ecircuit to actuate
said ejection means when said circuit is closed
through said -switches to energize said control
means and to return.said ejection means to its
deactuated position when-said cireuit is opened
by -any one of -said switches, said. circuit being
the sole circuit through which said control means
can be.energized.

10. In combination, -2 lumber conveyor, two
normally closed swilches, one mormally open
switeh, an electrie circuit connecting said switches
in series, actuating means for each of . said
switches disposed adjacent said conveyor to actu-
atb each of said switches once by all lumber on the
conveyor passing thereby, the actuating means for
the normally open switch being disposed between
the other two actuating means with respect to the
direction of travel of lumber on said conveyor,
ejection means for causing lumber to leave the
conveyor, said ejection means ineluding a gate
mounted -s0-as to be movable between a position
preventing ‘lumber from passing along the con-
veyorin which position the lumber is forced off
the conveyor.and.a position in which the gate is
out-of the-path of travel:of theilumber, said gate

10

20

40

60

85

70

75

16

being disposed adjacent the.one of sald switeh
actuating meansthat isfurthest downstreamwith
respeet to motion of lumber:along the conveyor,
angd control means in. series with said circuit to
actuate said ejection means when said circuit is
closed through szid switches o energize said
control means and to return said ejection.means
to 'its deactuated position when said cireuit is
opened by any one.of said switches, said eircuit
baing the sole circuit through which said control
means can be ensrgized.

1i. A device for sorting Iumber including in
combination a slot comprising means to convey
Jumber forming the bottom: of the slot and means
at:each side of the conveyer tc keep lumber on
the econveyor forming the side walls of the slot,
said slot having an opening in-one of its side
walis, said opening extending from the botiom
of the slot to a height at least equal to that of
the lumbper as placed in the glot to ke separated,
a gate disposed adjacent one end of said opening,
said gafe being movably mounted for travel be-
tween a closed position in which its face nearest
the other end of said opening, that is, its froni
face, lies diagonally across said slot with the end
of said front face of the gaits nearest the closed
side of the slot being farther away from said-end
of the opening than the end of said front face of
the gale nearest the open end of the slot and-an
open position in which it is clear of the path
through the slot and its face nearest the-slot,
that is, its back face, extends in a2 line diagonally
directed with respect to the slot with the end
of sald hack face of the gate farthest away from
said end of the slot opening disposed -at a dis-
tance away from the slot and the end of said back
face of the gate nearest said end of the slot open-
ing dispesed near the side of the slot, and means
for opening and closing said gate according to the
length of iumbker meving along. the slot toward
the gate so that the gate is closed to-deflect
shorter lumber out of the slot through said open-
ing and so that the gate is open to pass longer
lumber along the slot, the back side of the gate
when in open position guiding said longer lumber
into-the slot as it leaves that portion of the slot
adjacent said opening in the side wall thereof.

'12. A device for sorting lumber including in
combination a slot comprising ‘means to convey
lumber forming the bottom of the slot and means
at each side of the conveyor to keep lumber on
the conveyor forming the side walls of the slot,
said slot having-an opening in one of ifs side
walls, said opening extending from the bottom of
the slot to a height at least equal to that of the
lumber as placed in the slot to be separated,
a sate disposed adjacent one end of said opening,
said gate being movably mounted for travel be-
tween a closed position in which it lies diagonally
across said slot with the end of the gate nearest
the closed side of the siot being farther away from
said end of the opening than the end of the gate
nearest the open end of the slot and an open
position in which it is clear of the path through
the slot, and means for opening and closing said
gate according to’the:length of lumber moving
along the slot toward the gate from the portion
of the slot-near the other end -of said opening,
said means including an actuator disposed in the
side -of the slot having said opening therein:and
in that portion of said side farthest from -said
end. of the opening, said-actuator extending di-
agonally.at least part way across said slot in-a
girection fransverse to'that of the upstream face
of the'gate when'in ¢losed position,-said actuator
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being movable out of the path through the slot
but being resiliently urged into the path through
the slot whereby lumber moving along the slot
in the direction from said actuator toward said
gate and entering that portion of the slot adja-
cent the opening will be guided toward the closed
part of the slot by said actuator.

13. A device for sorting lumber including in
combination a slot comprising means to convey
Iumber forming the hottom of the slot and means
at each side of the conveyor to keep lumber on
the conveyor forming the side walls of the slot,
a plurality of side wall openings spaced apart
along the length of the slot, each of said openings
extending from the bottom of the slot to a height
at least egual to that of the lumber as placed
in the slot to be separated, and guide means dis~
posed adjacent each of said openings in the side
wall of the slot, each of said guide means com-
prising a gate disposed adjacent one end of said
opening, said gate beihg movably mounted for
travel between a closed position lying diagonally
across said slot with the end of the gate nearest
the closed side of the slot being farther away
from said end of the opening than the end of
the gate nearest the open side of the slot and an
open position in which it is clear of the path
through the slot, a normally closed switch hav-
ing an actuator disposed in the slot near the
gate, a second normally closed switch having an
actuator disposed in the slot at a distance from
the first mentioned switch actuator on the side
thereof furthest from said end of the opening,
a third switch normeally open having an actu-

ator disposed in the slot approximately midway &

between the first and second mentioned switch
actuators, electrically controlled means for cpen-
ing and closing the gate, and electric conducting
means connecting said electrically controlled
means and said switches in series, the distance
between the first and second switch actuators
of each of said guide means being smaller by the
same certain increment than that between the
like pair of actuators of the adjoining guide
means on the downstream side thereof, down-
stream referring to motion along said conveyor
in the direction from the second said switch actu-
ators toward the first said switch actuators, and
larger by the same certain increment than that
between the like pair of actuators of the adjoin-
ing guide means on the other side thereof, i. e.,
the upstream side.

14. A device for sorting lumber including in
combination a slot comprising means to convey
lumber forming the bottom of the slot and means
at each side of the conveyor to keep lumber on
the conveyor forming the side walls of the slot,
a plurality of side wall openings spaced apart
along the length of the slot, each of said open-
ings extending from the bottom of the slot to
a height at least equal to that of the Iumber as
placed in the slot to be separated, and guide
means disposed adjacent each of said openings
in the side wall of the slot, each of said guide
means comprising a gate disposed adjacent one
end of said opening, said gate besing movably
mounted for travel between a closed position ly-
ing diagonally across said slot with the end of
the gate nearest the closed side of the slot being
farther away from said end of the opening than
the end of the gate nearest the open side of the
slot and an open position in which it is clear
of the path through the slot, 2 normally closed
switch, an actuator for said normally closed
switeh disposed in the slot near the gate, a second

10

15

20

25

30

40

45

60

65

70

75

18

normally closed switch, an actuator for said sec-

ond normally closed switch disposed in the slot
at a distance from the first mentioned switch
actuator on the side thereof furthest from said
end of the opening, a normally open switch,
an actuator for said normally open switch dis-
posed in the slot between the first and second
mentioned switch actuators, electrically con-
trolled means for opening and closing the gate,
and electric conducting means connecting said
electrically controlled means and -said switches
in series, the distances between said first and
second switch actuators of each of said guide
means being successively longer progressing along -
said slot in the direction from the second men-

tiocned switch actuators toward the first men-

tioned switch actuators.

15. In combination, a lumber conveyor, two
normally closed switches, one normally open
switch, an electric circuit connecting said switch-
es in series, actuating means for each of said
switches disposed adjacent said conveyor to actu-
ate said switches whenever lumber on the con-
veyor passes thereby, the actuating means for
the normally open switch being disposed between
the other two actuating means with respect to
the direction of travel of lumber on said conveyor,
ejection means for causing lumber to leave the
conveyor, and control means in series with said
circuit to actuate said ejection means when said
circuit is closed through said switches to energize
said control means and fto return said ejection
means to ifs deactuated position when said cir-
cuit is opened by any one of said switches, said
two actuator means for the normally closed
switch actuators being spaced apart a distance
equal to the minimum length of lumber that will
pass by said two actvrating means without actu-
ating said ejection means and said actuating
means for the normally open switch being dis~
posed between said two actuating means and
spaced therefrem by at least the minimum dif-
ference in length between lumber that will pass
by all of said actuating means without actuating
said ejection means and lumber that is to be
caused to leave the conveyor by said ejection
means.

16. In combination, a lumber conveyor, two
normally closed switches, che normally open
switch, an electric circuit connecting said switches
in series, actuating means for each of said
switches disposed adjacent said conveyor, said
actuating means being disposed in a line with
each other parallel to the length of said conveyor
s0 as to actuate each of said switches once by all
Iumber on the conveyor passing thereby, the actu-
ating means for the normally open switch being
disposed between the other two actuating means
with respect to the direction of travel of lumber
on said conveyor, ejection means for causing lum-
ber to leave the conveyor, means responsive to
closure of said circuit to actuate said ejection
means, and means at all times responsive to
opening of any cne of said switches to return said
ejection means to its deactuated position, said
actuators for said normally closed switches being
spaced apart a distance equal to the length of the
shortest lumber that will pass thereby on the
conveyor without closing said circuit.

17. In combination, a lumber conveyor, two
normally closed switches, one normally open
switch, an electric circuit connecting said
switches in series, actuating means for each of
said switches disposed adjacent said conveyor to
actuate said switches whenever lumber on the
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conveyor passes thereby, the actuating means.for
the normally open sthch bemg disposed between
the other two actuating means with respect to the
direction of travel of a stream of lurber on.said
conveyor, ejection means for causing lumber to
leave the conveyor,-said ej jection means including
a gate mounted so as to be movable between a
position preventing lumber from passing .along
the conveyor in -which position the lumber .is
forced off the conveyor and a position in which
' the gate is out of the path .of travel of the.lum-
ber, said gate being disposed adjacent the one of
said switeh actuating means that is farthest
downstream with respect to .motion of Iumber
along the conveyor, means responsive to.closure
of said circuit to actuate said ejection means, and
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‘means responsive to. openmg of said circuit to re-~

turn said ejection means to.its deactuated posi-
tion. ]
HARRY E. BOVAY, Jza.

CHARLES A, LAWLER.

LIONEL H. WHEELER.
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