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The invention relates to improvements in machines in 
tended for counting a number of small unitary articles, 
such as bolts, screws and other variously shaped ele 
ments which can be introduced in lump condition into 
an input of the machine and which elements will be 
distributed into batches of a predetermined number of 
articles. 
Machines of this type are known and are provided 

with recesses, impressions, driving projections and the 
like. The latter machines operate satisfactorily when 
the counting is performed at a low rate. However, 
when a higher rate is desired, e.g. more than twenty 
units per second, the machines presently used do not 
lead to satisfactory results, because they jam readily. 
Jamming of the machines is ascribable to the fact that 

two or more articles become wedged together in the 
feed channels or in the input end of the machine, in 
stead of forming a uniform line. This stops the feeding 
of the counting system and, consequently, the operation 
of the counting machine. . 
The invention has for its object an improved machine 

which eliminates in a substantially complete manner any 
wedging or jamming produced by the interengagement of 
the articles. 
The machine according to our invention may operate 

at a theoretically unlimited speed, the only practical 
limits being provided by the size and the rotary speed 
of the article-carrier plate to be described hereinafter. 

According to one of the main features of the inven 
tion, the machine includes a circular plate adapted for 
rotating at a high speed round a vertical or slightly 
oblique axis, said plate serving to provide the following 
functions: 

It provides alignment of the articles to be counted 
along its periphery under the action of centrifugal forces. 

It constrains the articles lying side by side on the edge 
of the plate to disengage from one another and to form 
a single alignment, as provided by the friction exerted on 
the articles by a wall peripherally enclosing the plate. 

It gives the articles su?icient kinetic energy to enable 
them to pass along an'outlet path leading to the count 
ing system. 

Particular means are provided in accordance with the 
invention and in combination with the rotary plate, so as 
to eliminate wedging. These latter means may comprise 
a vertical cylindrical wall surrounding the plate and 
having an upper edge which is at the same level as the 
maximum elevation of the plate and a frusto conical 
annulus surrounding the wall and adapted for rotation 
about a vertical axis, the annulus-having a generating 
line which lies in the plane of the plate to permit trans 
fer of articles from the plate to the annulus under the 
action of centrifugal force. Furthermore, the annulus 
is adapted for having a greater speed of rotation than 
that of the plate. Additionally provided is means de 
?ning a stationary conduit aligned with the .annulus and 
extending therefrom to permit discharge of articles from 
the annulus under the inertia of the articles. 

Thus, it is possible, to slow down or even stop the 
ream of articles while the carrier plate continues rotat 

ing. This shows a number of advantages from the stand 
point of the control of the machine. 
According to a further feature of our invention, it is 
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2 
preferable to resort, as well known per se, to cooperat-l 
ing rollers to increase the spacing of the particles to be 
counted. The articles to be counted pass between said 
rollers before progressing inside a channel located at the 
output of the machine, so as to separate the articles from 
one another with a view to allowing their counting 
through photo-electric means. It should be noted how 
ever that the presence of such rollers is only optional. 
The machine is also advantageously provided with 

an electronic counter for counting the number of breaks 
in the current, produced by the passage of the articles 
to be counted in registry with a photo-cell. Furthermore 
and in conformity with yet another feature of the inven 
tion, a de?ecting device actuated by the electronic meter 
directs alternatingly the articles after they have passed 
in front of the photo-cell into either of two tracks so as 
to separate batches and to include in each batch a pre 
determined number of articles. Thus, the de?ecting de 
vice may be positioned in one direction to de?ect articles 
into one track until a predetermined quantity has been 
obtained and thereafter the de?ecting device is moved 
into another position to cause the articles to be de?ected 
into another track. 

There will now be described in detail various embodi 
ments of the invention, reference being made to the 
accompanying diagrammatic drawings wherein: 
FIG. 1 is a plan view of a portion of the machine 

diagrammatically illustrating the operation thereof. 
FIG. 2 shows in elevation .a sectional view of an em 

bodiment according to the invention in which auxiliary 
members adapted to prevent wedging of the articles are 
shown. 
The machine includes chie?y a plate 1 (FIG. 1) adapt 

ing for rotating about a vertical or substantially vertical 
axis 2. Said rotary plate is planar and rotates inside a 
stationary cylindrical Wall 3 constituted by .a sheet ex 
tending around the periphery of the plate and in close 
proximity therewith. . 

It will be readily ascertained that the articles to be 
counted are laid on the plate 1 and are projected centrif 
ugally towards the vertical wall 3 while moving in the 
same direction as the plate 1. 
The ‘articles may, for instance, be placed in a lump on 

the plate in the area 4, preferably by a vibrating apparatus 
(not shown). The articles progress centrifugally towards 
and along the Wall 3 up to the point 5 where they engage 
a channel or trough 6 secured to the frame of the ma 
chine. Under the action of the kinetic energy transmitted 
to them by the rotary plate the articles continue moving 
in the channel or trough. Adjacent the end of the vchannel 
are situated two superposed rollers 9', the‘ rotary axes of 
which are parallel. ‘ 

The rollers 9 are spaced with reference to each other 
by an amount such that the gap between them is exactly 
equal to the thickness of one of the articles to be counted. 
The rollers rotate in opposite directions. The edges of 
the rollers are preferably provided with’ a coat of plastic 
material so as to eliminate damage to the articles passing 
theret-hrough. 
The peripheral speed of said rollers is much higher 

than the average speed of progression of the articles in 
the channel 6 so that said articles when engaged'by'said 
rollers are thrust rapidly therefrom at a high speed. The 
articles are thus spaced apart from each other.‘v As the 
articles pass through the area 11, they interrupt a photo‘ 
electrical circuit constituted by bulb 12 and photo-cell 13 
to actuate‘ a counter ‘14 provided with indicating means 
8. The articles are ?nally directed into either of two out 
put channels 16 and 17, according to the position of a 
de?ecting blade 15 in front of said output channels. The 
de?ecting blade 15 may pivot around a vertical spindle 
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18, so as to assume selectively the positions drawn in solid 
and in dotted lines. For the solid line position, the chan 
nel 16 is fed with the articles which have been counted, 
whereas,‘ for. the dotted line position, it is the channel 17 
which receives the articles. 
As disclosed hereinabove, the presence of the two 

rollers 9 is optional since these rollers are not essential 
where the articles to be. counted are comparatively heavy 
and, consequently, have retained sufficient ‘kinetic energy 
to remain. spaced apart from each other when they enter 
area 11. 
The blade 15 keyed to the spindle 13 is controlled by 

a relay 1? controlled by the counter 114 in a manner such 
that, each time a predetermined number of articles has 
been counted by the cell 13, the de?ecting blade is 
switched out of one. of its positions into the other, which 
allows separating the counted articles into batches con 
taining the predetermined number of articles. 

There will now'bedescribed with further detail speci?c 
means provided according to the invention for prevent 
ing any wedging of the articles against one another. 
< Investigations have led to the determination that the 
wedgings at the input of the trough or channel 6 were pro 
duced when two articles simultaneously entered the input 
of the channel and, as a consequence of their overlapping, 
they were jammed between the lateral or vertical walls 
of the channel and formed a sort of ‘bridge preventing 
entry of any further articles. 
To prevent such a jamming of the articles there is 

shown in FIG; 2, a rotary plate 2% the axis 21 of which is 
slightly inclined to the vertical. The rotary plate 24) is 
surrounded ‘by a vertical wall 25 adapted for rotation 
about a vertical axis coaxial with the rotary axis of a 
rotary annulus 22, 23 cooperating. with the rotary plate 
20. 
As illustrated, said rotary plate 20 is slightly sloping, 

its rotary axis vforming with a vertical line an angle of a 
few- degrees; it is surrounded by an annulus 22 rigid with a 
tube 23 in turn supported: by a member 24 rigid with the 
vertical spindle 27, so that the said annulus 22 revolves 
round a vertical axis. 
The surface of the annulus 22 is of frusto conical shape 

the generating lines of which de?ne, with a horizontal 
plane, an angle equal to that formed by the axis 21 of the 
plate 20 with a vertical line. The vertical adjustment of 
the parts is such that, the generating line of the annulus 
22. is coplanar, with the, plate 20 (as seen at the left side 
of FIG. 2). 
The annulus 22 is surrounded by a stationary wall 28 

extending along the outer periphery of the annulus and 
serving the same ‘function as the wall 3 in PEG. 1. 

Furthermore, the plate 20 is surrounded peripherally 
inside the annulus 22, by a vertical wall 25 somewhat 
similar to the wall 3', with the difference that the wall 25 
is not stationary, but is keyed to a vertical spindle 26 
coaxial with the spindle 27'. The spindles 21, 26 and 27 
are caused to rotate through any suitable means, in a 
manner suchthat the peripheral speed V2 of the vertical 
wall 25 is larger than the peripheral speed V1 of the plate 
20 and the peripheral speed V3 of the inner edge of the 
annulus22 is larger than the peripheral speed V2 of the 
wall 25. 
The slope given to the spindle 21 is such that the verti 

cal distance between the inner edge of the annulus 22 and 
the lowermost point of the periphery of the rotary plate 
20 is slightly larger than the height of any of the articles 
to be counted. 

vIt is readily apparent that the articles dropped onto 
the slightly sloping plate 29 are projected centrifugally 
along the periphery of the latter and when they reach the 
highest section of the plate, they are urged centrifugally 
onto the annulus 22 registering with them at such a point, 
said annulus revolving at an angular speed which is sub 
stantially higher than that of the plate 2%. 
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4 
The wall 25 rotating at a speed larger than that of the 

edge of the plate 2i} cooperates with the latter to set the 
articles uniformly in a line along the periphery of the 
plate, under the action of the friction exerted by said 
wall on the outer edges of the articles carried by the plate. 
The annulus has a breadth which is such that only 

one article may be carried thereon in the radial direction. 
If an article becomes wedged between two other arti 

cles on the annulus, at the moment of the passage of 
the articles from the plate onto the annulus, said article 
would of necessity drop all the annulus and back onto 
the plate 20 under the action of gravity and by reason of 
the increasing di?erence in level between the plate and 
the annulus as the plate and annulus countinue revolving, 
this dropping off being provided largely before reaching 
the input into a feeding channel or trough such as that 
shown at 6 in FIG. 1.’ 
Through a suitable selection of the values of the 

speeds V1, V2, V3, it is possible to make the articles 
progress through the feeding channel, while remaining 
spaced from one another by amounts of any desired 
value. 

Obviously, many details may be modi?ed in the em 
bodiment described, without unduly widening thereby 
the scope of the invention as de?ned in the accompany 
ing claims. 
What we claim is: 
l. A machine 'for counting articles of determinable 

size, the machine being provided with counting means, 
said machine comprising: a circular plate adapted for 
receiving said articles, said plate being adapted for rota 
tion about an axis which is vertically inclined, at cylini 
drical wall vertically disposed and surrounding said plate, 
said cylindrical wall having upper and lower edges, said 
plate having a maximum elevation substantially at the 
same level as the upper edge of the cylindrical wall, 
an upwardly divergent frusto conical annulus surround 
ing the wall and adapted for rotation about a vertical 
axis, said annulus being positioned relative to said plate 
such that said annulus’ has a generating line which lies 
in the plane of the plate whereby the articles are trans 
ferred from the plate to the annulus under the action of 
centrifugal force, said annulus being adapted for having 
a greater speed of rotation than that of the circular 
plate and means and partially surrounding said annulus 
and de?ning a stationary conduit aligned with said annu 
lus and extending therefrom to said counting means and 
permitting discharge of the articles from’ the annulus 
to the counting means solely under their own inertia; 

2. A machine as claimed in claim 1 wherein said plate 
is inclined to provide a difference in elevation between 
the upper and lower portions thereof which is greater 
than the height of the articles to be counted. 

3'. A machine as claimed in claim 1 wherein said cylin 
drical wall surrounding said plate is proximate there 
with to prevent said articles from entering between said 
wall and said plate. 

4. A machine as claimed in claim 1 wherein said an 
nulus has a Width which is substantially equal to the 
height of said article whereby only one of said articles 
can be supported along the width of the annulus. 

5. Apparatus for conveying articles of determinable 
height to means for counting said articles, said appa 
ratus comprising a plate adapted for rotation about 
an axis which is vertically inclined, said plate being 
adapted for being charged with said articles, a vertical 
cylindrical wall having upper and lower edges and 
adapted to rotate about a vertical axis so that said plate 
has maximum elevation at the same level as the upper 
edge of the vertical wall, a frusto-conical annulus ex 
ternal of said cylindrical wall and surrounding the same, 
said annulus being divergent outwardly and having a 
generating line which lies in the plane of said plate so 
that said annulus can receive articles from said plate 
by centrifugal force, said annulus being adapted for 
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rotation about a vertical axis at a speed exceeding that References Cited in the ?le of this patent 
of said plate and means partially surrounding said an- UNITED STATES PATENTS 
nulus and de?ning a passageway extending between said 
annulus and said means for counting to permit discharge 2,632,588 Hoar _______________ __ Mar. 24, 1953 
of the articles under their own inertia from said annulus 5 2,763,108 Garrett _____________ __ Sept. 18, 1956 
to the means for counting said articles. 


