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This invention relates to measuring in-
struments broadly and particularly to a ma-
chine for registering the number of board
Teet in boards of different thickness, width

& and length, the main object being to provide
a machine that is simple in construction, has
relatively few parts, and is accurate in per-
forming its intended functions.

Another object of the invention is to pro-

10 vide a machine of the class indicated that is
entirely automatic in adjusting itself to each
of the three dimensions of a board, it being
only necessary to feed the board through the
machine and read the registered indication

15 after it has passed through. SR
A further and more specific object of the

invention is to provide in a board-measuring
machine of the type indicated, a pair of coni-
cal or tapered elements, one for the thickness
and the other for the width of the board,
each of said elements having an associated
roller. One of the rollers is adapted to be
moved along its associated cone in accordance
with the thickness of the board, while the
other roller is stationary and the second cone
is adapted to be moved relative thereto in ac-
cordance with the width of the board. The
motion imparted to one cone by the moving
beard is in turn imparted to the second cone
30 through the medium of a pair of gears and the
roller associated with the second cone. The
shaft of the second cone, in turn, drives a ro-
tation counter or indicating device of any
suitable type. The construction- outlined
above and which is described more in detail
hereinafter results in an extremely simple
and accurate device: :
An important feature of the invention is
the design and arrangement of parts to cause
the rollers and cones to automatically adjust
themselves in accordance with the dimensions
of the hoard. - One roller is actuated by grav-
ity to adjust the position thereof relative to
its associated cone in accordance with the
thickness of the board, while the second cone
is actuated by a counterweight to adjust the
position thereof relative to its associated
roller in accordance with the width of the

board. Spring means are utilized to cause a

constant bearing pressure to be exerted by
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" the cones and ‘rollers,upon each other, the

tension of the springs associated with' the -
second cone being varied by means operated
by the said counterweight to compensate for
variations in pressure of the said cone upon
its roller due to different positions of the
cone. ' o . =
The above and other objects and features
of the invention, as well as the details of con- .
struction of a single embodiment thereof, will 60
be clearly understood from the following de-
tailed description readin connection with the
accompanying drawings. o :
- Inthe drawings: o ,
Fig. 1is a side elevation of the
the inventions e
Fig.2is a plan view of the device of Fig. 1;
Fig. 3is a sectional view along line 3—3
of Fig. 15 and ' .
- Fig. 4 is a sectional view along line 4—4
of Fig. 1. . S '
‘Referring to the drawings, and particu-
larly to Fig. 1, there is shown a horizontal
table 1 which may be comprised of suitable
metal, supported by a:plurality of angle
irons 2. The angle irons which support the
table may be disposed in the form of a rec-
tangle-and welded together at the corners of
the rectangle. This structure may be sup- .
ported by a plurality of leg members 8, which 80
may comprise angle members welded or se-
cured to the horizontally-disposed angles in

device of 65

75

any suitable manner.. Oneé of the horizontal-
- ly-disposed angles 2 which support the table

1 is divided into two parts and has associ- 87

ated therewith, preferably by welding, a

plurality :of other horizontally-disposed an-

gles also indicated by the reference character
2 and shown clearly in Fig. 2. The arrange-
ment of these latter angles is such as will
provide an extending framework for sup-
porting various elements of the device, as
will appear more clearly hereinafter. While
the angle framework which supports the va-
rious elements of the device is, in.the present
instance, shown as supported by means of a
plurality of legs, it" will be readily under-
stood that this framework may be supported
in any desired manner, and could be attached 100

0
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to a wood-working machine, such as a plan-
ing machine.

Referring to Figs. 1 to 8, a casting 5 is
bridged across the framework formed by the
previously mentioned angles 2, and is at-
tached to such angles by means of a plu-
rality of bolts 4. This casting may take the
form shown in the drawings, and is provided
with a central upstanding portion which
supports an inclined boss 6. Boss 6 has bulged
end portions 8§ and 9, which are adapted to
house suitable thrust bearings for a rotatable
shaft mounted within the boss. The casting
5 is also formed to provide a centrally and
horizontally-disposed boss 7, which also has
bulged end portions 10 and 11 adapted to
house suitable bearings for the rotatable
mounting of a shaft passing through and sup-
ported by the boss member. The inclined
shaft which is supported by boss 6 is pro-
vided at its upper end with a conical or ta-
pered member 12. The inclination of the
shaft and the design of the cone are such'that
one element of the conical surface lies in or
is tangent to a vertical plane. A bevel gear
13 is prov1ded ‘at- the other end of the in-
clined shaft. One end of the horizontally-
disposed shaft, which is supported by boss

7, is provided w1th a roller 14. . The other .

end of this shaft is provided with a bevel

gear 15 which meshes Wlth gear 13 on the
inclined shaft.

. Casting 5 is also prov1ded with a depend-
1ng boss 16 at one side thereof, the purpose
of which will be apparent later. A second
casting 17 is supported upon casing 5, and is
prov1ded at ‘its ends with "bosses 18 and 19.
This latter bridge member is disposed with

~respect to castln(r 5.s0 that boss portion 19

40
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is directly above boss 16. A yoke 20havingthe
shape of an inverted U is supported by bmdde

members or castings 5 and 17.  This yoke has 40

a pair of arms 21 and 22, which extend into
the boss portions of the brldore member 17.
Arm 21 extends only partmlly through boss
18, while arm 22 extends entirely through
boss 19 and boss 16, the arms being secured
by means of suitable pins or the like to bosses
18 and 19. Arm 22 is prov1ded on its lower
extremity with a collar 78 which is pinned
tothe arm. The yoke also comprises an arch
portion 23, which is attached to thé upper
ends of the arms. Arms 21 and 22 form
‘guide rods for aroller-supporting bracket 24.
This bracket is bridged between the arms and
has sleeve portions 25 and 26 which are slid-
able upon the rods. Sleeve 25 is provided
with a flat surface, to which a skid-supporting
member 27 is attached by means of suitable
bolts. Skid 28 is attached to a surface of
support 27. The purpose of the skid is to
raise the roller-supporting bracket when en-
gaged by a board, as will appear more clear-
ly “hereinafter. Bracket 24 has its central

" portion formed to provide a boss 29 having

1,857,071

bulged end portions for housing thrust bear-
ings to  accommodate a rotatable shaft.
Bracket, 24 may, of course, be formed as a
casting. A roller 30 is provided on the up-
per end of the shaft which is supported by
boss 29, while a roller 31 is carried on the
Iower end of the shaft.

As shown clearly in Figs. 1 to 3, roller 30
is adapted to bear against cone 12 to actuate
the same. The central portion of bracket
24 is-also formed to provide an extending
portion 82, te which a roller 33 is attached.
It will be apparent from Fig. 1 that a board
34, whose board feet it is desired to measure,
slides along table 1 and its edge is engaged by
roller 81 while its upper surface is engaged
by roller 83.  The bracket 24 and the rollers
carried . thereby. are carried downward by

70

75

80

gravity until roller 33 rests-against the top

surface of the board.  Skid 98 functions to
raise the roller-supporting bracket when the
skid is engaged by the front edge of the
board as it is inserted in the machine. To
talre- up the shock when bracket 24 and the

rollers carried thereby drop after a b0a1 d has

passed through’ the device, a pair of coil
springs 35 and 36 are provided, as shown
more clearly in Fig. 3. A pair of rests 37
and-38 are pr0v1ded above the springs, upon
which the end portmns of bracket 24 are
adapted to_rest.

It will be noted. that thele will be a tend-
ency for the arm 22 to rotate within boss 16.

To counteract this:and to. cause a constant

frictional engagement between cone 12 and
roller 30 at.all times, I provide a spring 39
which is - fastened between bridge 17 and
bridge 5, as shown clearly. in Fig. 2. This
spring may be fastened to the bridge mem-
bers by means of suitable bolts, one of which
may provide an adjustment as indicated at

A carriage support 41 is pivotally support-
ed by the angle framework, as indicated at
42.  This support comprises a pair of paral-
lel tracks 43 and 44, as shown clearly in Fig.
2, having their-ends bent upward and bridged
by an angle member 45, (see Fig. 4). Sup-
port 41 is adapted to support carriage 46,
which is provided with a pair of transverse-
ly-extending roller shafts 47 and 48 at its
ends. These shafts carry pairs of rollers 49
and. 50 respectively, which engage the upper
surfaces of tracks 43 and 44. The body por-
tion of the carriage is T-shaped in cross sec-
tion and lies between the tracks (see Fig. 3).
A leaf-spring 51 is supported at one end ¢ upon
the carriage and carries at its other end a
roller-supporting bracket 52, which carries
at its ends a pair of rollers 53. These rollers,
due to the action of spring 51, exert a constant
upward pressure on -the lower sur face of
tracks 43 and 44.

A -second conical or tapered: member 54 is

supported longitudinally of the carriage 46,
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so that an element of its conical surface is
horizontal or tangent to a horizental plane.
The conical surface of this member ig adapt-
ed to be engaged by roller 14. The cone 54
is provided with a suitable shaft, and one end
of the shaft is carried in a bearing bracket
55 supported on shaft 48, while the other end
of the shaft is suitably journaled in the op-
posite upstanding portion of the carriage
body, as indicated at 56. This upstanding
portion of the carriage extends through an
opening 57 in table 1, (see Fig. 2) and is
provided at its upper end with a handle 58
which may be integral with the carriage. It
is also provided with the roller 58, which en-
gages the edge of the board opp031te to that
engaged by roller 31. The upper end of this
upstandm(r portion of the calrlage is also
provided with a skid 60.

It will be apparent that the carriage is
adapted to move horizontally along fracks
43 and 44. The width of the pafticular'board
being measured will, of course, determine the
position of the carriage along the tracks.
Skid 60 functions to move the carriage when
it is engaged by the end of a board bemcr fed
into the machine.

Referring to Fig. 4 an angle 2 which
bridges the ends of the framework has at-
tached thereto, preferably by welding, a de-
pending plate support 61. This support has
its lower portion bent horizontally and car-
ries a pair of journaled-shafts 62 and 63.
The upper ends of these shafts extend
through openings in the horizontal portion of
andle 45, and the angle is slidable along these
shafts. The upper ends of the shafts are ro-

tatably mounted in the angle framework; as-

shown clearly in Kig: 1. - A pair of coil
springs 64 and 65 are carried on shafts 62
and 63 between suitable .cup members 66.
The lower cup members are grevented from
turning by having extending lugs 67, which
protrude throurrh slots in the plate suppmt
61. These lower cup members are threaded
and receive the lower threaded portions of
shafts 62 and 63. Shaft 62 and its cup are
provided with right hand threads while shaft
63 and its cup are provided Wlth left hand
threads.

A pair of bevel gears 68 and 69 are pro-
vided on the lower ends of the shafts and
mesh with the bevel gear portions of a single
gear member 70. This latter gear- ‘member
18 p10v1ded at its central 1)01t10n with a
sprocket 71, and is carried on shaft 72, which
is mounted between a pair of dependmcr arms
78. A chain 74 is attached at one end to car-
riage 46, and passes around sprocket 71 and
a suitable pulley 75. The chain carries at its
other end a counterweight 76. Since the
threads on the lower portlons of shafts 62
and 63 are respectively right and left hand
threads, rotation of the sprocket and gear
in a certain direction will cause both of the

lower spring-supporting cup meniber's to
raise or lower as the case may be.

3

The purpose of springs 64 and 65 is, of |

course, to exert an upward pressure on the
carriage support by urging upper cup 66 and
angle member-45 upward as 1s apparent in
F1g 4. to thereby cause a continuous pres-
sure between roller 14 and cone 54. It will
be apparent that.the position of the car-
riage along its supporting tracks will deter-
mine the fome which must be overcome by
springs 64 and 65 to maintain cone 54 in con-
tact with roller 14 with a constant pressure.
When the carriage is at the outer end of the
support, -the leverage is greater and the
springs must exert a greater force, while
when the carriage is at the inner end of its
support, the levelage is less and a smaller
force is required.

To provide a varying tension in springs 64
and 65, so that the variations in force re-
quired by different positions of the carriage

may be obtained, I have provided the ar-
rangement which is actuated by the sprocket
and chain. It will be noted that as the car-
riage moves toward the outer end of its sup-
port, due to the counterweight, the sprocket
will be rotated counter-clockwise and its as-
sociated ‘gears’ will rotate shafts 62 and 63,
thereby raising the lower sprmg—suppmtmcr
cup members. This will cause a compres-

sion of springs 64 and’ 65 to thereby cause

them %o exert a greater upward pressure on
the carriage-supporting assembly. As the
carriage moves toward the inner end of its
suppolt the sprocket is rotated clockwise and
the springs will be permitted to expand
downwardly, thereby lessening the compres-
sional force exerted by them on the carriage-
supporting assembly. It will be obvious
that the device may be designed and cali-
brated ‘so that the variation “of the tension
of the springs exactly compensates for varia-
tions in leverage, due to movement of the
carriage.

A sultable rotation counter or indieator of
any desired type 77 is mounted by means of
a bracket 78 on the table-supporting struc-
ture. The shaft of this indicator is connect-
ed by means of a. flexible shaft 79 to the shaft
of cone 54.. Rotation of cone 54 will, there-
fore, cause rotation. of the indicator shaft
through the medium of shaft 79.- It will be

appar ent that indicator 77 may have its scale
calibrated to read not only the number of i

rotations made, but also the number of board
teet in the board being measured. Since the
number of revolutions made by the shaft 54

during the measuring of a certain board is di-
proportional “to the board feet con- ?

e

recuLy
tained in the board, it will be apparent that
the reading of indicator 77 may be a measure-
ment of the board feet directly, thereby ehml-
nating any necessity for calculation.
Durmg inoperative periods of the device,
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it will be apparent that, due to the action of
the counterweight, the carriage will be moved
to the outer end of its support. In starting
the operation of the machine, it will be only
necessary for the operator to feed the board
into the machine, the pressure of the board
against skid 60 causing the carriage to move
sufficiently to allow the insertion of the board
between rollers 31 and 59. Skid 28, will, of
course, -automatically raise the roller-sup-
porting bracket 24 proportionately to the

thickness of the board. . The action of the

counterweight will cause roller 59 to bear
continually against one. edge of the board.
The thickness of the board will, of course,
determine the position of roller 30 along cone
12, while the width of the board will deter-
mine the position of the carriage and, there-
fore, the point of engagement of roller 14
along the cone 54. - As the board moves along
the table and actuates roller 31, roller 30 is
thereby rotated and imparts motion to cone
12. The rate of rotation of the inclined shaft
‘depends, of course,-upon the portion of the
cone engaged by the roller. - The shaft of cone
12, in turn, imparts motion to the roller 14
through the medium of bevelad gears'13 and
15. Roller 14 cauvses rotation of cone 54, the
rate-of rotation of cone 54 being détermined
by the point of engagement of the roller with
the cone. It will, therefore, be seen that: the
rate of rotation of the indicator shaft is de-
termined entirely by the two dimensions, viz.,
the thickness and width of the board. The
Jength of the board, of course, determines the
total number of revolutions at the particular
rate. ' : R
Obviously, the device may be used to meas-
ure either  finished or unfinished lumber.
Since the total thickness of the cuttings tak-
en off the different sizes of unfinished boards

by planing, etc. is known, the device could

be arranged to be adjustable to give the read-
ing in board feet of unfinished lumber, al-
though finished lumber is being passed
through it. For example, the position of roll-
er 30 with respect to cone 12 could be ad-
justable to compensate for the amount taken
off the board in finishing the same. This
could be accomplished in various ways.

It will be seen that I have devised a device
whose construction embodies various new and
novel features which collectively simplify
the construction and add greatly to the effi-
ciency of the machine. It will be apparent
to persons skilled in the art that various
changes in the details of construction may be
made without departing from the spirit and
scope of the invention. It will be understood,
of course, that the device may be used to meas-
ure slabs of metal, ete., as well as boards.

I desire it to. be understood, therefore, that
my invention is not to be limited by the sin-
gle embodiment disclosed herein, or by the
various details which are contained in that

1,857,071

embodiment. The invention is to be limited
only as is required by the prior art. Limi-
tations only which are contained in the ac-

companying claims, in view of the prior art,

are to be imposed upon the invention.
I claim:- » :

1. A device of the class described compris-
ing means for slidably receiving a three di-
mensional piece of material; indicating
means, and means, comprising a plurality of
rollers and a corresponding plurality of ro-
tatable members each having roller contact
zones of different diameters, said members

70

5

respectively engaging. with said rollers, for

actuating said indicating means from the
sliding piece proportionately to the three di-
mensjons of said piece of material.

2. In a device of the class described, means
for slidably receiving a three dimensional
piece of material, means, comprising a ro-
tatable member having roller contact zones

of different diameters, said member being op-

erable proportionately to a dimension of said
piece of material, means, comprising a roller
engaging with said member and adapted to
be engaged with the sliding piece of material,
for actuating said member, and means for
relatively associating said member and said
roller to establish therebetween a velocity ra-

tio in accordance with the said dimension of
said piece of material.

3. A device of the class described compris-
ing means for slidably receiving a board end-

80

85

%

o5

wise, indicating means, means, comprising a

plurality of rollers and a corresponding plu-
rality of rotatable members each having roll-
er contact zones of different diameters, said
members respectively engaging with said
rollers, for actuating said indicating means
from the sliding board proportionately to
the three dimensions of said board, and means
for causing constant pressure between said
rollers and members. - '

4. A device of the class described compris-
ing means for slidably receiving a board end-
wise, indicating means, means, comprising a
plurality of rollers and a corresponding plu-
rality of rotatable conical members respec-
tively engaging with said rollers, for actuat-
ing said indicating means from the sliding
board proportionately to the three dimen-
sions of said board, and means for causing
constant pressure between said rollers and
conical members.

5. A device of the class described compris-
ing means for slidably receiving a board
endwise, a second means operable proportion-
ately to the thickness of said board, a third
means for actuating said second means from
the sliding board proportionately to the board
thickness, a fourth means operable by said
second means proportionately to the width
of said board, means for relatively associat-
ing said second means and the means oper-
able thereby so as to establish therebetween
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a velocity ratio in accordance with the board

width, indicating means, and driving means
therefor operable by said fourth means.

6. A device of the class described compris-
ing means for slidably receiving a board end-
wise, a second means operable proportionately
to the thickness of said board, a third means
for actuating said second means from the
sliding board proportionately to the board
thickness, a fourth means operable by said
second means proportionately to the width
of said board, means for relatively associat-
ing said second means and the means oper-
able thereby so as to establish therebetween
a velocity ratio in accordance with the board
width, indicating means, and driving means
therefor operable by said fourth means, said
second and fourth means each comprising a
rotatable member having roller contact zones
of different diameters, and said third and
second means each comprising a roller re-
spectively engaging with said members.

7. A device of the class described compris-
ing means for slidably receiving a board
endwise, a second means operable propor-
tionately to the thickness of said board, a
third means for actuating said second means
from the sliding board proportionately to
the board thickness, a fourth means operable
by said second means proportionately to the
width of said board, means for relatively
associating said second means and the means
operable thereby so as to establish therebe-
tween a velocity ratio in accordance with the
board width, indicating means, driving means
therefor operable by said fourth means, said
second and fourth means each comprising a
rotatable member having roller contact zones
of different diameters, and said third and
second means each comprising a roller re-
spectively engaging with said members, and
means for causing constant pressure between
gaid rollers and members.

8. In a device of the class described, means
for slidably receiving a board endwise, a
second means comprising a longitudinally
fixed rotatable cone operable proportionate-
Iy to the thickness of said board, a third
means, comprising an axially movable roller
engaging said cone and adapted to be driven
from the sliding board, for actuating said
second means, a fourth means for axially
moving sald roller in accordance with the
board thickness, a fifth' means comprising a
longitudinally movable rotatable cone opera-

ble by said second means proportionately to.

the width of said board, means for position-
ing said movable cone relative to said second
means to establish therebetween a velocity
ratio in accordance with the board width, in-
dicating means, and driving means therefor
operable by said fifth means.

9. In a device of the class described, means
for slidably receiving a board endwise, a
second means operable proportionately to the

5

thickness of said board, said last means com-
prising a longitudinally fixed rotatable cone
and a roller driven thereby, a third means,
comprising an axially movable roller en-
gaging said cone and adapted to be driven
from the sliding board, for actuating said
second means, a fourth means for axially
moving said roller in accordance with the
board thickness, a fifth means operable by
said second means proportionately to the
width of said board, said fifth means com-
prising a longitudinally movable rotatable
cone contacting said first named roller,
means for positioning said movable cone rela-
tive to said first named roller to establish
therebetween a velocity ratio in accordance
with the board width, means for causing a
constant pressure between said rollers and
cones, indicating means, and driving means
therefor operable by said fifth means,

10. Ina device of the class described, means
for slidably receiving a board, an axially
movable roller driven by said board, means
for axially moving said roller in accordance
with the thickness of said board, a rotatable
cone driven at different speeds by said roller,
depending upon the axial position of said
roller, a spring for maintaining a constant
pressure between said roller and cone, means,
including a second roller, driven by said cone,
a longitudinally slidable and rotatable cone
driven by said second roller, means for mov-
ing said second cone longitudinally in accord-
ance with the width of said board, means
comprising a spring and weight for main-
taining constant pressure between said sec-
ond roller and said second cone, indicating
means, and driving means therefor operable
by said second cone.

11. Ina device of the class described, means
for slidably receiving a board, an axially
movable roller driven by said board, means
for axially moving said roller in accordance
with the thickness of said board, a rotatable
cone driven at different speeds by said roller,
depending upon the axial position of said
roller, a spring for maintaining a constant
pressure between said roller and cone, means,
including a second roller, driven by said cone,
a second rotatable cone driven by said sec-
ond roller, a-pivoted track member, a carriage
supporting - said second cone -and movable

70
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along said track member, means, including -

a weight, for moving said carriage, a pair
of springs for urging said track member in
a direction to cause said second cone to bear
against said second roller, means operable
by said weight for varying the tension of
said springs to cause a constant pressure be-
tween said second roller and second cone,
indicating means, and driving means there-

for operable by said second cone. -
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