
Dec. 18, 1962 

Filed Jan. 13, 1960 

B, E, RICHARDSON 3,068,916 
DOWEL, PIN SIZING MACHINE 

3. Sheets-Sheet . 

INVENTOR, 

2%g A //c/a/a/60/7 
zy (22.26 al? 

4770AMAX1 

  



Dec. 18, 1962 B, E, RICHARDSON- 3,068,916 
DOWEL, PIN SIZING MACHINE 

Filed Jan. 13, 1960 3. Sheets-Sheet 2 

INVENTOR, 

Zazz A A/c/a/Osa/7 
a- (37, 44.4 

A77O/WAY 

  



Dec. 18, 1962 B, E, RICHARDSON 3,068,916 
DOWEL. PIN SIZING MACHINE 

Filed Jan. l3, 1960 

zazza 7 7.V 

At 1 N. 

- 
- EEE ZE 

5 zf M 

3. Sheets-Sheet 3 

INVENTOR. 

Zyory A. Mc/aroso/7 
AY Ozet (uéale 

477OAWAY 

  

  

  

  

  

  

  

    

    

    

  

  



United States Patent Office 
1. 

3,068,916 
DOWELPN SZING MACHINE 

Bayard E. Richardson, Grand Rapids, Mich; Curtis W. E. 
Richardson and Albert B. Doherty III, executors of the 
estate of Bayard E. Richardson, deceased, assignors to 
Curtis W. E. Richardson 

Filed Jan. 13, 1960, Ser. No. 2,223 
9 (Claims. (C. 144-12) 

This invention relates to improvements in dowel pin 
sizing machine. The principal objects of this invention 
aC 

First, to provide a power driven automatically operat 
ing machine for accurately sizing dowel pins for furni 
ture manufacture. 

Second, to provide a dowel pin sizing machine in 
which a reciprocating plunger forces successive dowel 
pins through a sizing die and in which individual dowels 
are sorted automatically and delivered singly to the 
plunger from an irregular mass of dowels. 

Third, to provide a dowel pin aligning and delivering 
mechanism which will pick up and advance dowels from 
an irregular mass and deliver them successively in aligned 
relation to a sizing plunger. 

Fourth, to provide a novel form of separating and 
aligning hopper for a mass of loose dowels in which an 
intermittently advanced rotary plate is provided with a 
series of delivery pockets so that the dowels are first 
aligned for entry into the pockets and then advanced for 
aligned delivery from the pockets while preventing irreg 
ular and undesired discharge of dowels through the de 
livery opening, 

Other objects and advantages of the invention will be 
apparent from a consideration of the following descrip 
tion and claims. The drawings, of which there are three 
sheets illustrate a highly practical form of the dowel 
sizing machine. 

FIG. 1 is a fragmentary front side elevational view of 
the sizing machine of the invention. 

FIG. 2 is an end elevational view of the machine par 
tially broken away in cross section along the plane of 
the line 2-2 in FIG. 1, 

FIG. 3 is a fragmentary vertical cross sectional view 
through the sizing die taken along the plane of the line 
3-3 in FIG. 2. - 

FIG. 4 is a fragmentary bottom elevational view of 
the crank case of the machine with the cover plate of 
the case removed, 

FIG. 5 is a fragmentary cross sectional view through 
the dowel feeding plunger way taken along the plane of 
the line 5-5 in FIG. 1. 

FIG. 6 is a fragmentary cross sectional view taken tan 
gentially through the sorting plate and one of the de 
livery pockets therein along the plane of the line 6-6 in 
FIG. 2. 
FIG. 7 is a side elevational view of the machine show 

ing the complete fluid driving motor. 
FIG. 8 is a schematic view illustrating the electrical 

and fluid pressure circuits of the machine. 
In the manufacture of fine cabinets and furniture using 

dowel-pin joints, it is essential that the size or diameter 
of the dowel pins shall accurately correspond to the 
dowel pin holes in which they are fitted. Too large a 
dowel makes it difficult or impossible to insert the dowel 
and excludes glue from the dowel hole while too small a 
dowel creates a loose weak joint. In the mass produc 
tion of furniture large numbers of accurately sized dowels 
are necessary and accurate sizing is essential. Wooden 
dowels are manufactured and sold to nominal sizes but 
particularly after they have been stored for some time 
they no longer maintain the accurate diameter necessary 
for ready assembly into a piece of furniture. 
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The sizing machine of the present invention provides a 

cylinder hopper 1 mounted with its axis inclined to the 
vertical on a base 2 which includes a crank case 3. A 
shaft 4 rotatably mounted in the crank case is drivingly 
connected by the cross pin 5 (see FIG. 2) to the hub 
of a circular feed plate 6 mounted in the bottom of the 
hopper 1. A downwardly projecting rim 7 on the under 
side of the feed plate rides on the bottom 8 of the hop 
per and provides a frictional drag to prevent overrunning 
of the feed plate as will be described. A removable cover 
9 with a hole 10 in the center permits the hopper to be 
loaded with a relatively large mass of loose dowel pins 
of the length and nominal diameter desired. 
The feed plate 6 is rotated within the hopper in a step 

by step motion by structure to be described presently. 
As appears most clearly from FIGS. 2 and 6 the top 
surface of the feed plate 6 is downwardly inclined to 
wards the thickened rim 7 to provide an upwardly and 
radially outwardly opening annular groove 11 around the 
otherwise flat upper surface of the feed plate with the 
bottom wall of the groove constituting a flange 7' project 
ing into closely spaced relation with the inside of the 
hopper 1. The groove 11 permits the entry of dowel 
pins into tangential aligned relation around and below 
the level of the upper surface of the feed plate and into 
aligned position in the groove 11. The bottom wall of the 
groove 11, being part of the plate 6, rotates with the 
plate and supports dowel pins that fall into the groove. 
The bottom wall of the groove 11 defines a plurality of 
angularly spaced feed notches 12 and each of the feed 
notches is covered by a cover plate 13 projecting radially 
from the upper surface of the plate so that entry of dowels 
directly into the feed notches from above is obstructed. 
The cover plates 13 further have downturned ears 

or stops 14 positioned at the leading ends of the notches 
12 so that as the feed plate rotates in a counterclockwise 
direction as shown in FIGS. 1 and 7 dowel pins may 
collect on the bottom of the groove 11 and will be lifted 
or advanced around the periphery of the hopper as in 
dicated by the dowel shown in dottled lines at 15 in 
FIG. 1. As the dowel 15 moves over the top side of the 
hopper it is free to slide by gravity along the downwardly 
inclined side of the groove 11 and in so doing it will 
slide under the next advanced cover plate 13 and into 
the notch 12 underneath the cover. The individual dowel 
thus received under one of the covers is confined against 
escape and is advanced by the trailing edge of the notch 
12 until the dowel and notch advance 270 and again 
arrive at the upper side of the hopper 1. At the desired 
point the upper side of the hopper is provided with a de 
livery opening 16 and the single dowel 15 falls through 
the opening 16 as appears in FIG. 6. The dowel is de 
livered into a feed chute 17 through which it falls by 
gravity into a plunger way 18 formed by the two side 
plates 19 with a V-shaped bottom as appears most 
clearly in FIG. 5. 
An end plate 20 clamped over the ends of the plunger 

way forming side plates by the bolts 21 carries spaced 
upper and lower slide plates 22 between which is a 
horizontally adjustable guide die 23. The guide die 23 
has a plurality of tapered guide holes 24 therein which 
are selectively held in alignment with the end of the 
plunger way 18 by the retainer pin 25. The holes 24 
are of different dimensions to accommodate different 
nominal sizes of dowel pins. Carried by spacer blocks 
26 on the outer side of the guide die 23 is a sizing die 
plate 27 having a series of different sized sharp edged 
sizing die openings 28 therein. It is pointed out that the 
centers of the die openings 28 are displaced vertically 
along a line inclined to correspond to the centers of 
different sized dowels supported in the V-shaped bottom 
of the plunger way 18 (see FIG. 2). 
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A plunger rod 29 of rectangular cross section disposed 
on edge is reciprocated through the plunger way 18 to 
advance individual dowels successively through the guide 
die holes 24 and the aligned sizing die openings 28. 
Since the plunger does not advance through the guide die 
opening, the initial dowel is pushed part way into the 
sizing die by the plunger and is pushed the rest of the 
way through the sizing die by a succeeding dowel. The 
guide die aligns the dowels with the sizing die and the 
sharpened edge of the sizing die shaves off any excess 
thickness in the size of the dowel as each dowel is passed 
therethrough. By means of mechanism to be described 
the advancing motion of the feed plate 6 is timed relative 
to the operation of the plunger 29 to deliver a dowel 
onto the top of the plunger 29 as the plunger is advanced 
in the plunger way. The dowel then falls into flat 
aligned position in the plunger way as the plunger re 
tracts. 
The driving mechanism for the plunger 29 and the feed 

plate 6 consists of a fluid pressure cylinder 30 having a 
a piston and piston rod 31 reciprocable therein. The cyl 
inder 30 is mounted at the end of the crank case 3 and 
the piston rod projects thereinto and is connected di 
rectly to the plunger 29. An electrically operated fluid 
pressure regulating valve 32 mounted on the end of the 
cylinder 30 has a pair of solenoids 33 and 34 for op 
positely shifting the valve to admit fluid pressure al 
ternatively through the conduits 35 and 36 to the opposite 
ends of the cylinder 30 to reciprocate the piston rod and 
the plunger. 

Secured to the plunger 29 and reciprocable therewith 
within the crank case is a plate 37 (see FIG. 4) having 
a tappet 38 projecting therefrom to engage and deplace 
the actuating tappets 39 and 40 of a pair of electrical 
switches 4 and 42 mounted within a switch case 43 
on the side of the crank case. Closing of the switches 
41 and 42 alternately actuate the solenoids 33 and 34 
to reverse the valve 32 and automatically reciprocate the 
piston rod 31. Manual switch 44 turns the machine on 
while the push button switch 45 is provided for ener 
gizing the solenoid 33 and retracting the piston rod and 
plunger in the event that a dowel jammed in the die 
plates prevents full advance of the lug 38 to the tappet 
40. 
The plate 37 which reciprocates with the plunger de 

fines a transverse slot 46 in which the crankpin 47 is 
slidable. The crank pin is mounted on the oscillating end 
of a crank arm 48 and the arm is in turn centered on 
and oscillatable about the lower end of the drive shaft 
4 in the crank case. The crank arm 48 carries a spring 
pressed pawl 49 which is engageable upon advancing 
motion of the crank arm with the ratchet 50 secured to 
the shaft 4 by a pin 51 so that advancing motion of the 
plunger 29 advances the feed plate 690. The feed 
plate and the dowel advancing notches 11 are thus given 
an intermittent advancing motion timed with the plunger 
29 to successively feed dowels to the plunger way as 
described. 

In order to regulate the speed of the fluid pressure 
cylinder 30 which actuates the plunger rod, a dash pot 
cylinder 52 is connected to the opposite end of the driving 
cylinder 30 and the piston rod 31. The dash pot is of the 
type having a return passage 53 from end to end and a 
variable valve 54 for regulating the load or drag applied 
to the piston rod 31 to control its speed. The valve is a 
well known type of one way restricting and one way open 
valve that permits the plunger rod 29 to advance relatively 
slowly at high pressure but to retract relatively rapidly. 
This arrangement performs two functions. First, it saves 
time during the retracting stroke and thus speeds up the 
operation of the machine. Secondly, it causes the plunger 
rod 29 to be jerked rapidly from underneath the dowel 
which has advanced down the chute 17 to lie upon the top 
of the plunger rod. The inertia of the dowel holds it 
stationary so that it will fall flat into the space vacated 
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4. 
by the plunger rod rather than being dragged backward 
with the rod. This prevents rocking and jambing of the 
dowels in the way 18. 

It will be apparent that other driving mechanism for 
the plunger 29 in place of the reciprocating fluid pressure 
cylinder 30 may be substituted and still obtain the auto 
matic timed delivery of individual dowels and their 
powered advance through the sizing die holes 28. 
What is claimed as new is: 
1. A dowel pin sizing machine comprising a hopper 

having its axis inclined to the vertical, a circular feed 
plate rotatably mounted in the bottom of said hopper, 
means to provide retarding drag to the plate, the periphery 
of the plate being closely spaced from the side of the 
hopper to prevent dowels falling therebetween and hav 
ing an upwardly facing annular groove formed there 
around to permit dowels to fall in tangential alignment 
around the plate, a plurality of notches formed in the 
periphery of said plate through the bottom of said annular 
groove at equi-angular distances therearound and sized 
to receive a single dowel to be sized, means connected 
to advance said plate in step by step manner a distance 
equal to the spacing between said notches to successively 
position each notch over a discharge position, covers 
secured to said plate and projecting over said groove at 
said notches to prevent dowels falling vertically thereinto, 
projecting stops at the leading ends of said notches, said 
covers being open at the rear ends of said notches per 
mitting a single dowel to slide from said annular greove 
into the back of each notch on the downwardly advancing 
side of said plate, a feed opening formed in the bottom of 
said hopper at said discharge position, a feed chute posi 
tioned under said feed opening and delivering to a plunger 
way, a plunger way positioned to receive dowels endwise 
from said feed opening and said feed chute, a driven recip 
rocating plunger movable through said plunger way, a 
guide plate adjustably mounted across the end of said 
way and having a series of tapered guide holes therein 
arranged to be selectively centered with various diameter 
dowels resting in said way, a sizing die carried by said 
guide plate on the outer side thereof and having a series 
of various sized sizing holes formed therein with sharpened 
edges and aligned with said guide holes, and power means 
connected to reciprocate said plunger and drive said means 
to advance said feed plate in timed relation whereby a 
dowel is delivered to said plunger way on top of the 
advanced plunger to fall into the way in front of the 
plunger upon retraction of the plunger, said power means 
comprising a fluid actuated piston connected to said 
plunger, an electrically actuated valve connected to alter 
nately admit fluid pressure to opposite ends of said piston, 
a tappet reciprocated by said plunger, a pair of electric 
Switches having actuating buttons positioned to be de 
pressed by said tappet at the limits of travel of said 
tappet, a shaft connected to advance said feed plate and 
extending transversely adjacent said plunger, a crank 
oscillatably centered on said shaft and driven by said 
plunger, a ratchet drivingly connected to said shaft, a 
Spring pressed pawl carried by said crank and engageable 
with said ratchet to advance said shaft and feed plate, 
electrical circuits alternately energized by said switches to 
reversely actuate said valve, and a manually operable 
Switch connected to actuate the valve to retract said piston. 

2. A dowel pin sizing machine comprising a hopper 
having its axis inclined to the vertical, a circular feed 
plate rotatably mounted in the bottom of said hopper, 
the periphery of the plate being closely spaced from the 
side of the hopper to prevent dowels falling therebetween 
and having an upwardly facing annular groove formed 
therearound to permit dowels to fall in tangential align 
ment around the plate, a plurality of notches formed in 
the periphery of said plate through the bottom of said 
annular groove at equi-angular distances therearound and 
sized to receive a single dowel to be sized, means con 
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nected to advance said plate in step by step manner a 
distance equal to the spacing between said notches to 
successively position each notch over a discharge position, 
covers secured to said plate and projecting over said 
groove at said notches to prevent dowels falling vertically 
thereinto, projecting stops at the leading ends of said 
notches, said covers being open at the rear ends of said 
notches permitting a single dowel to slide from said 
annular groove into the back of each notch on the down 
wardly advancing side of said plate, a feed opening 
formed in the bottom of said hopper at said discharge 
position, a plunger way positioned to receive dowels end 
wise from said feed opening, a driven reciprocating plunger 
movable through said plunger way, a die plate adjustably 
mounted across the end of said way and having a series 
of die holes therein arranged to be selectively centered 
with various diameter dowels resting in said way, and 
power means connected to reciprocate said plunger and 
drive said means to advance said feed plate in timed 
relation whereby a dowel is delivered to said plunger way 
on top of the advanced plunger to fall into the way in 
front of the plunger upon retraction of the plunger, said 
power means comprising a fluid actuated piston connected 
to said plunger, an electrically actuated valve connected 
to alternately admit fluid pressure to opposite ends of said 
piston, a tappet reciprocated by said plunger, a pair of 
electric switches having actuating buttons positioned to be 
depressed by said tappet at the limits of travel of said 
tappet, a shaft connected to advance said feed plate and 
extending transversely adjacent said plunger, a crank oscil 
latably driven by said plunger, a ratchet and pawl driv 
ingly connected between said shaft and said crank to ad 
vance said shaft and feed plate, and electrical circuits 
alternately energized by said switches to reversely actuate 
said valve. 

3. A dowel pin sizing machine comprising a cylindrical 
hopper having its axis inclined to the vertical and being 
provided with a cover with a hole in the center, a circular 
feed plate rotatably mounted in the bottom of said hopper 
and infrictional engagement with the bottom of the hopper 
to provide retarding drag to the plate, the periphery of the 
plate being closely spaced from the side of the hopper to 
prevent dowels falling therebetween and having an up 
wardly facing annular groove formed therearound to per 
mit dowels to fall in tangential alignment around the plate, 
a plurality of notches formed in the periphery of said plate 
through the bottom of said annular groove at equi-angular 
distances therearound and sized to receive a single dowel 
to be sized, means connected to advance said plate in step 
by step manner a distance equal to the spacing between 
said notches to successively position each notch over a 
discharge position at the top of said hopper, covers secured 
to said plate and projecting over said groove at said notches 
to prevent dowels falling thereinto axially of the plate and 
having downwardly projecting stops at the leading ends 
of said notches to prevent dowels from entering the lead 
ing ends of said notches, said covers being open at the rear 
ends of said notches permitting a single dowel to slide 
from said annular groove into the back of each notch on 
the downwardly advancing side of said plate, a feed open 
ing formed in the bottom of said hopper at said discharge 
position, a feed chute positioned under said feed opening 
and delivering to a plunger way, a horizontally disposed 
plunger way positioned to receive dowels endwise from 
said feed opening and said feed chute, a driven recipro 
cating plunger movable through said plunger way, a guide 
plate slidably adjustably mounted across the end of said 
way and having a series of tapered guide holes therein 
arranged to be selectively centered with various diameter 
dowels resting in said way, a sizing die carried by said 
guide plate on the outer side thereof and having a series 
of various sized sizing holes formed therein with sharpened 
edges and aligned with said guide holes, and power means 
connected to reciprocate said plunger and drive said means 
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6 
dowel is delivered to said plunger way on top of the 
advanced plunger to fall into the way in front of the 
plunger upon retraction of the plunger. 

4. A dowel pin sizing machine comprising a hopper, a 
circular feed plate mounted to rotate in a plane inclined 
to the horizontal in the bottom of said hopper, the periph 
ery of the plate having an annular groove formed there 
around to permit dowels to fall in tangential alignment 
around the plate, a plurality of notches formed through 
the bottom of said annular groove at equi-angular dis 
tances therearound and sized to receive a single dowel to 
be sized, means connected to advance said plate in step 
by step manner a distance equal to the spacing between 
said notches to successively position each notch over a 
discharge position, covers secured to said plate and project 
ing over said groove at said notches to prevent dowels 
falling thereinto axially of the plate and having projecting 
stops at the leading ends of said notches to prevent dowels 
from entering the leading ends of said notches, said covers 
being open at the rear ends of said notches permitting 
a single dowel to slide from said annular groove into the 
back of each notch on the downwardly advancing side of 
said plate, a feed opening formed in said hopper at said 
discharge position and delivering to a plunger way, a 
plunger way positioned to receive dowels endwise from 
said feed opening, a driven reciprocating plunger move 
able through said plunger way, a sizing die aligned with 
said plunger way, and power means connected to recip 
rocate said plunger and drive said means to advance said 
feed plate in timed relation whereby a dowel is delivered 
to said plunger way in front of the plunger upon retrac 
tion of the plunger. 

5. A device for successively delivering elongated 
dowel-like objects from an irregularly arranged mass of 
the objects comprising a feed plate supported to rotate 
in a plane inclined from the horizontal to have opposite 
upwardly and downwardly advancing edges, an enclosure 
positioned to hold said mass of objects against the 
upper face of the lower portion of said plate in said 
inclined plane, an annular groove formed in said plate 
around the periphery of said face and adapted to receive 
said objects in alignment tangentially about the plate 
and below the upper face of the plate, the wall of said 
enclosure closely embracing said plate and preventing 
entry of objects between the edge of the plate and the 
enclosure, a plurality of elongated openings formed in 
the bottom of said groove at angularly spaced positions 
therearound and each sized to receive and advance a 
single one of said objects, a fixed wall closing the bot 
tons of said openings except at a delivery position lo 
cated along the periphery of said plate at the upper side 
of the plate, means connected to rotatably advance said 
plate in said enclosure, covers on said plate extending 
Over said openings, and stops on said covers located at 
the leading ends of said openings to prevent entry of 
objects into the leading ends of said openings and to 
lift objects in said groove along the upwardly advancing 
edge of said plate. 

6. A device for successively delivering elongated 
dowel-like objects from an irregularly arranged mass 
of the objects comprising a feed plate supported to ro 
tate in a plane inclined from the horizontal to have 
opposite upwardly and downwardly advancing edges, an 
enclosure positioned to hold said mass of objects against 
the upper face of the lower portion of said plate in said 
inclined plane, an annular groove formed in said plate 
around the periphery of said face and adapted to receive 
Said objects in alignment tangentially about the plate 
and below the upper face of the plate, a plurality of 
elongated openings formed in the bottom of said groove 
at angularly spaced positions therearound and each sized 
to receive and advance a single one of said objects, a 
fixed wall closing the bottoms of said openings except 
at a delivery position located along the periphery of 

to advance said feed plate in timed relation whereby a 75 said plate, means connected to rotatably advance said 
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plate in said enclosure, covers on said plate extending 
over said openings, and stops located at the leading ends 
of said openings to prevent entry of objects into the 
leading ends of said openings and to lift objects in 
said groove along the upwardly advancing edge of said 
plate. 

7. A device for successively delivering elongated 
dowel-like objects from an irregularly arranged mass 
of the objects comprising a feed plate supported to ro 
tate in a plane inclined from the horizontal to have 
opposite upwardly and downwardly advancing edges, an 
enclosure positioned to hold said mass of objects against 
the upper face of the lower portion of said plate in said 
inclined plane, an annular groove formed in said plate 
around the periphery of said face and adapted to re 
ceive said objects in alignment tangentially about the 
plate, the wall of said enclosure closely embracing said 
plate and preventing entry of objects between the edge 
of the plate and the enclosure, a plurality of elongated 
openings formed in the bottom of said groove at angu 
larly spaced positions therearound and each sized to 
receive and advance a single one of said objects, a fixed 
wall closing the bottoms of said openings except at a 
delivery position located along the periphery of said 
plate, means connected to rotatably advance said plate 
in said enclosure, covers on said plate extending over 
said openings, and stops located at the leading ends of 
said openings to prevent entry of objects into the lead 
ing ends of said openings and to lift objects in said groove 
along the upwardly advancing edge of said plate. 

8. A device for successively delivering elongated 
dowel-like objects from an irregularly arranged mass 
of the objects comprising a feed plate supported to ro 
tate in a plane inclined from the horizontal to have 
opposite upwardly and downwardly advancing edges, an 
enclosure positioned to hold said mass of objects against 
the upper face of the lower portion of said plate in said 
inclined plane, an annular groove formed in said plate 
around the periphery of said face and adapted to receive 
said objects in alignment tangentially about the plate, 
a plurality of elongated openings formed in the bottom 
of said groove at angularly spaced positions therearound 
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and each sized to receive and advance a single one of 
said objects, means closing the bottoms of said openings 
except at a delivery position located along the periphery 
of Said plate, means connected to rotatably advance said 
plate in said enclosure, covers on said plate extending 
over said openings, and stops located at the leading ends 
of said openings to prevent entry of objects into the 
leading ends of said openings and to lift objects in said 
groove along the upwardly advancing edge of said plate. 

9. A device for successively delivering elongated 
dowel-like objects from an irregularly arranged mass of 
the objects comprising a feed plate supported to rotate 
in a plane inclined from the horizontal to have opposite 
upwardly and downwardly advancing edges, an enclosure 
positioned to hold said mass of objects against the upper 
face of the lower portion of said plate in said inclined 
plane, an annular groove formed in said plate around 
the periphery of said face and adapted to receive said 
objects in alignment tangentially about the plate, an 
elongated opening formed in the bottom of said groove 
and sized to receive and advance a single one of said 
objects, means closing the bottom of said opening ex 
cept at a delivery position located along the periphery 
of said plate, means connected to Totatably advance said 
plate in said enclosure, a cover on said plate extending 
over said opening and spaced from the bottom of said 
grove to provide space for only one object in said open 
ing, and a stop located at the leading end of said opening 
to prevent entry of objects into the leading end of said 
opening and to lift objects in said groove along the up 
wardly advancing edge of said plate. 
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