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(C. 226-2) 10 Claims. 

This invention relates to a counting and 
packaging apparatus and more particularly to 
an apparatus for the high speed automatic 
counting of small objects, such as Screws, tacks, 
nails, and the like, into predetermined grouped 
quantities for packaging. 

It is common practice for many manufac 
turers of small inexpensive products to package 
such products in predetermined quantities Such 
as a dozen, a hundred, and so forth to a package. 
Such products are counted either by hand, by 
weight, or, in the case of a few types of objects 
of regular configuration, such as pills, by known 
automatic machinery; usually employing photo 
cells as devices for sensing the presence of an 
object to be counted. Many types of Such ob 
jects, however, in particular screws, tacks, nails 
and like objects of irregular configuration, can 
not be packaged at high Speed on known packag 
ing machinery and hence such objects must 
be packaged either by hand or by weight. Pack 
aging by weight is quite inaccurate and thus 
overweighting is resorted to in order to pack 
at least the required number of objects in a 
package. Normally, this results in Substantial 
overage. Hand packaging is unduly expensive 
as well as inaccurate, and for various reaSons 
generally results in an Overage. 

Accordingly, it is an object of the present 
invention to produce an object counting machine 
preferably using photocells or other electrical 
sensing devices which will enable Small, irregular 
objects, such as screws, tacks, nails and the like, 
as well as regular objects, to be counted at high 
speed into predetermined grouped quantities for 
packaging. 

It is a further object of the invention to pro 
duce a packaging apparatus by means of which 
such predetermined grouped quantities may be 
automatically packaged in Suitable containers. 

It is a feature of the invention that it is adapted 
to count and package an extraordinary large va 
riety of irregular as well as regular objects into 
accurately predetermined quantities, thus to a 
large extent eliminating overages and resulting 
in substantial savings to the manufacturer or 
packer. 
For the purpose of explaining a preferred em 

bodiment of my invention, reference is made to 
the following drawings in Which: 

Fig. 1 is a diagrammatic view of the counting 
and packaging apparatus of my invention; 

Fig. 2 is an enlarged plan View of certain por 
'tions of the apparatus of Fig. 1; 

Fig. 3 is an enlarged elevational view of the 
portions of the apparatus of Fig. 2; 
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Fig. 4 is a circuit diagram of a suitable control 

circuit for use in the apparatus of my invention; 
Fig. 5 is a circuit diagram of a suitable photo 

cell sensing circuit for use in the apparatus of 
my invention; and 

Fig. 6 is a diagrammatic view of a modified 
embodiment of a portion of the apparatus of my 
invention. 

Referring to the drawings, the apparatus of 
my invention for counting into predetermined 
grouped quantities and packaging Small, irregular 
objects Such as ScreWS, tacks, nails and like ob 
jects, as well as regular objects, includes mounted 
on frame of the apparatus a hopper 2 for 
receiving a large quantity of the objects to be 
counted, such objects being referred to herein 
as screws. The hopper 2 may be of any suit 
able shape and size depending upon the type 
of objects and the quantities into which they 
are to be counted, and has a relatively long and 
narrow bottom opening f3. Immediately be 
neath the transversely extended bottom opening 
f3 of said hopper is a hopper tray 4 having a 
downwardly sloping surface with a number of 
troughs 5 therein, each of Such troughs being 
positioned to receive screws from the bottom 
opening 3 of the hopper 2, such opening hence 
distributing said screws into all of said troughs. 
The hopper 2 and tray 4 are each equipped 
with suitable vibrators, hopper vibrator 6 and 
tray vibrator 8, for feeding the Screws from 
the hopper 2 onto the hopper troughs 5 and 
advancing them downwardly along the sloping 
Surface of the hopper tray 4, the troughs in such 
tray tending to form the screws into single lines 
within each of the troughs 5. Below the lower 
end of the tray 4 are positioned two separate 
adjacent feeding trays to receive screws from 
the troughs 5 of hopper tray 4, a bulk feeding 
tray 2 having a plurality of troughs 2, say ten 
in number, therein and a dribble feeding tray 
3 having a much Smaller number of troughs, 
preferably but a single trough 3. Each of the 
trays slopes downwardly from the hopper tray 
i4 and have vibrators for advancing screws along 
the troughs 2 and 3 in single lines, a bulk feed 
vibrator 22 for advancing screws along the rela 
tively large number of bulk feeding troughs 2 
and a dribble feed vibrator 32 for advancing 
Screws along dribble feeding trough 3. The ad 
jacent feeding trays 20 and 3 preferably to 
gether have the same number of troughs as does 
hopper tray 4, thus maintaining the lines of 
Screws established by troughs 5 of hopper tray 
4 and serving to advance them along troughs 2 
and 3 in Single file As the screws pass from 
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the end of each of said eleven troughs, they fall 
downwardly past suitable sensing devices 3 ar 
ranged below each of said troughs, Said Sensing 
devices being connected to a predeteriained 
counter device 43, thus providing raeans for 
counting the screws, as hereinafter more fully 
explained. 
According to my invention, the large number 

of paths or channels available for bulk feeding 
provide a suitably rapid advance of irregular ob 
jects, such as, for example, screws, which cannot 
be rapidly advanced in a single line, and Such 
rate of advance is limited only by the number 
of troughs used. Yet, by stopping the noverient 
of the screws along all but a few of the paths or 
channels, that is, few relative to the total number 
of channels, during the final stages of the count, 
the passage of such screws from the end of Such 
few channels, or preferably a single channel 
dribble trough 32-past the sensing devices 49 
may be determined with great accuracy. The 
predetermined counter device i3 is organized and 
arranged to generate Suitable signals for operat 
ing control means to Stop the advance of Screws, 
first along the bulk channels and then along the 
dribble channels to complete a cycle, all as here 
in after more fully explained, thus providing, for 
the first time, a counting and packaging appa 
ratus capable of handling both irregular and 
regular objectS With the requisite Speed as well as 
a CCuracy. 

In order to aSSemble the ScreWS into groups 
after they have been counted into predetermined 
quantities by means of the Sensing devices and 
counting means, I provide a steeply downwardly 
sloping collecting trough 33 extending trans 
versely beneath and Spaced from the ends of 
troughs 2 and 3i for collecting Screws advanced 
from Said troughs and delivering then to a re 
ceiving package or box 37 in filling position. On a 
continuously di?iven conveyor belt 3, Such col 
lecting trough preferably having its lower end 
beneath the end of dribble feeding trough 3 to 
reduce the time necessary for a screw to pass 
from dribble trough 3 to box 3. As best shown 
in FigS. 2 and 3, the continuously operated belt 
36 is preferably Somewhat Wider than twice the 
Width of a box 3!, and has edge guides, inner 
edge guide 3A and outer edge guide 35, and cen 
tral guide 39, the latter being interrupted at the 
filling position. A transverse stop member 26 is 
provided at the output side of said filling position 
between Said central guide 39 and inner edge 
guide 34 to stop and position a box 3 in filling 
position. A transverse guide 22 may be provided 
at the input side of Said filling position between 
Central guide 39 and outer edge guide 35 to aid 
in guiding a box 3. A box switch S is mounted 
On Said transverse Stop 25 adjacent a box 3 in 
filling position adapted to be closed oinly when 
a box 3 is maintained in filling position. A sole 
noid actuated discharge kicker is provided adja 
cent the conveyor belt to move a box 3 from 
filling position on the first half side portion-the 
loading portion-of belt 36 to the second half 
side portion-the discharge portion-of said belt, 
Such kicker preferably having an arm 38 con 
nected to Solenoid 53 by a bell crank 23 mounted 
on the frame of the apparatus below belt 36, said 
arm being arranged to lie alongside a box 37 in 
filling position, as shown in Sigs. 2 and 3. Thus, 
When the kicker is actuated by its solenoid 53, 
arin 38 i2OveS box 3 transversely of belt 36 along 
transverse Stop 25 to the second side portion of 
belt 36 to allow the belt 36 to move said box for 
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4 
ward past said stop 2S. Upon the kicker arm's 
return, a spring 29 connected between bell crank 
23 and the frame of the apparatus is provided 
to return the solenoid $5 to non-energized posi 
tion, and a new box will be moved to filling posi 
tion against said stop 26 by the belt 35, the ener 
gized position of said arm 38 being shown in 
dotted position in Figs. 2 and 3. Said belt 36, 
arm 38 and stop 25 hence constitute a positioning 
means both for maintaining the box 3 in filling 
position and for renoving it when filled to allow 
another box to be moved into filling position and 
be there maintained until filled. 
in order to control the above described appa 

ratus automatically to count a predetermined 
number of screws into a box 37, I have provided, 
as in entioned above, at the lower end of each one 
of the bulk feeding troughs 2 and dribble feed 
ing troughs 3 in the Space between said troughs 
and collecting trough 33, a sensing means 40 
arranged to indicate the presence of a Screw paSS 
ing from the end of a trough and falling down 
Wardly to the collecting trough 33. A photo 
electric Sensing means, for example, ray bear 
ranged in a known manner to produce a signal 
pulse for Operating a multiple channel predeter 
mined electronic counter 48 of the type shown 
and described by John T. Potter in his U. S. 
Patents Nos. 2,538,122 and 2,574,283. A suitable 
circuit for operating Such a counter by means of 
a photocell Sensing means, generally indicated as 
is, is shown in Fig. 4, and in general includes a 
light Source is and a photocell 42, the output sig 
nal froin Said photocell being generated by the 
paSSage of a ScreW betWeen the light source 4 
and photocell 32 to interrupt the light falling on 
said photocell. Said output signal is fed to a 
Suitable amplifier including twin triode 44, and 
the reSUlting amplified signal fed to a thyratron 
6 to provide a pulse for actuating counter 48. 
A number of other types of sensing devices as 
known to the art may be used to indicate the 
presence of a Screw exposed to said means, for 
example, microSWitches or other impact devices 
may be used, as well as magnetic devices. 
The multiple channel predetermined electronic 

Counter 48 is arranged simultaneously to count 
pulses from a number of sources, in this instance 
from the eleven photocell circuit thyratrons 34, 
and upon reaching one or more predetermined 
counts, generate a signal pulse. In my novel 
apparatus, the Signal pulse fron counter 48 ini 
tially, controls a single pole double throw relay 
50 having an "A' and a 'B' position, the counter 
relay remaining on “A” position until a predeter 
mined Sub-total is reached, next switching to the 
'B' position until a predetermined total count 
is reached, and then Switching back to the 'A' 
position and resetting to begin a new count. 
The predetermined counter 48 is operatively 

Connected by its input terminal 47 to the ten bulk 
feed photocell Sensing devices 4G to count the 
advance of each Screw from the bulk feeding 
troughs 22 and to the single dribble feed photo 
cell. Sensing device 4) to count the advance of 
each Screw from the dribble feeding trough 3 
So that it will count the total of the screws pass 
ing all of Said sensing devices. In my preferred 
arrangement, the counter is is arranged to op 
erate control means to stop the feed of screws 
along the troughs 2 and 3i, such control means 
including a novel relay means generally desig 
nated as 45 as well as the vibrators 22, 16, 8 
and 3, the relay means 65 operating the bulk 
feed vibrator 22, as well as hopper vibrator 6 



2,632,588 
5 

and hopper tray vibrator f8 until a predeter 
mined number of screws less than the desired 
predetermined quantity have passed the bulk 
photocell sensing devices 40. The bulk tray vi 
brator - 22 as well as hopper vibrator 6 and 
hopper tray vibrator 8 are then stopped by 
counter 48, acting through relay means 45 and 
the dribble tray vibrator 32 is operated until the 
exact predetermined total quantity of screws 
have been counted. There is generally an Over 
age in the number of screws advanced by the 
high speed bulk counter troughs 2 due to the 
relatively large number thereof, however by stop 
ping the bulk troughs 2 at a subtotal count and 
allowing the dribble trough 3 to feed screws past 
the dribble count photocell device 40, a highly 
accurate predetermined total may be obtained 
without sacrificing speed of counting except in 
the last stage of the counting cycle. It is, how 
ever, essential that the kicker arm 38 not be ac 
tuated immediately upon the counter 48 reach 
ing total count, but rather after a suitable time 
interval has elapsed to allow the last screw to fall 
from the dribble feed trough 3 and slide along 
collecting trough 33 into package 37. Kicker 
arm 38 is then actuated to move the ful pack 
age 37 sideways so that it may be moved by the 
continuously moving belt 36 past transverse stop 
26 simultaneously opening box switch 5, The 
retraction of arm 38 allows a new box to move 
into filling position where it is held by the trans 
verse stop 26 closing box switch 5 in readiness 
for a new cycle. It is preferable that the dribble 
trough 3 be directly above the lower end of col 
lecting trough 33 as close to the receiving package 
as possible to reduce the time delay necessary to 
complete the filling of a package 37. 
The time delay between cycles, due to the time 

required for a screw to pass from the sensing 
means to the receiving box 37, may be reduced 
by the interval of time necessary for a screw to 
slide along collecting trough 33 by the use of the 
modified arrangement diagrammatically shown 
in Fig. 6 wherein a defecting vane 0 is oper 
ated by electromagnets 72 and 13 to deflect screws g; 
falling from the troughs 2 and 3 on alternate 
counting cycles into either collecting trough 75 
or 76, each of said collecting troughs, for ex 
ample, being led to a box on a conveyor belt as 
shown in Fig. 1. With Such arrangement, a rela 
tively short time delay, that necessary for a screw 
to pass from means 40 to vane is still required, 
however, the greater part of the time delay has 
thus been eliminated to speed up the counting 
operation. 
My novel control device, the circuit of which 

is best shown in Fig. 4, includes a relay circuit 
45 which provides for operation of the bulk vibra 
tor 22, as well as hopper vibrator 6 and hopper 
tray vibrator 8, on the 'A' position of the pre 
determined counter relay 50 and for stopping 
said vibrators and operating the dribble vibra 
tor 32 alone on the 'B' position of Said relay, 
followed by actuation of the kicker arm 38 shortly 
after the completion of the total count, it being 
essential to delay the actuation of the kicker 
for a sufficient interval of time to allow the last 
screw counted by the dribble counting photo 
cell 40 to travel from said photocell to the box 
37 before the box is removed by the kicker arm. 
as heretofore pointed out. The predetermined 
counter relay 50 is of the single pole double throw 
type, the common terminal thereof being con 
nected through box switch 5 to the grounded 
side of a 110 v. A. C. supply 53. The other two 
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6 
terminals herein designated 'A' and 'B' Op 
erate the bulk vibrators including vibrators 6, 
8 and 22 and the dribble vibrator 32 respec 

tively, the kicker solenoid 55 being actuated 
through time delay switch 57 at a predetermined 
interval after counter relay 50 has moved from 
position 'B' to position "A,' said relay serving 
to connect the vibrators and time delay Switch 
57, by means of various relays, to the Source 53 
of 110 W. A. C. 
At the beginning of a counting cycle, the 

counter relay 50 is in position A, thus-assuming 
box switch 5 closed by a box 37-closing the cir 
cuit through the winding of Single pole single 
throw normally closed relay 52, and through the 
winding of double pole double throw normally 
open relay 54, the circuit to said winding being 
completed through normally closed contact 56 
of relay 56. Current thus flows from the 110 
v. A. C. supply 53 through the closed contact 
54- of relay 54 to operate the bulk vibrator 22 
as well as hopper vibrator 6 and hopper tray 
vibrator 8. If desired, selector switch 59 may 
be closed so that dribble vibrator 32 will also be 
connected to the 110 v. A. C. supply 53 and Op 
erated with the bulk and hopper vibrators dur 
ing the bulk feed portion of the cycle. , 
Upon completion of the bulk count by counter 

43 a first signal is generated, switching relay 50 
from position 'A' to position “B,” cutting off the 
current flow through the windings of relays 52 
and 54, thus stopping the bulk as well as hopper 
vibrators and energizing the Windings of relays 
56 and 58. Dribble vibrator 32 is thus connected 
to the 110 v. A. C. source 53 through the closing 
of normally open contact 58- of relay 58. Con 
tact 5-2 of relay 56 also closes, providing an 
additional path of energization current to the 
winding of said relay 56. 
As soon as the predetermined total count has 

been reached, a second signal is generated by 
counter 43, switching the relay 50 to terminal A, 
cutting off the current through relay 58 and stop 
ping dribble vibrator 32. Since contact 56-2 
remains closed, the winding of relay 56 remains 
energized even though contact 5- of relay 52 
opens due to energization of the winding of relay 
52. Kicker relay SQ is thus energized since it is 
connected to the 110 v. A. C. supply 53 through 
normally closed contact 58-2 and contact 56-3. 
Energization of kicker relay 6 starts operation 
of time delay Switch 5, the period of delay of 
said Switch being long enough to permit the pas 
Sage of a Screw from a position in the beam of 
dribble count photocell device 45 to a position in 
box 3 before said box is moved from filling posi 
tion by kicker arm 38, At the end of such delay, 
switch 5' energizes the winding of relay 62 com 
pleting the circuit through kicker solenoid 55 by 
contact 62- to remove box 37 from filling posi 
tion, also opening box switch 5. Contact 62-2 
also connects the reset terminals 49 on counter 48 
to reset said counter for a new counting cycle. 
The opening of box Switch 5 breaks the circuit 

through all of Said relays since it is in the common 
grounded line to said relays so that the relay 
Switch contacts return to their normal positions, 
thus cutting off box solenoid 55 so that the kicker 
arm 38 returns to its normal position, allowing an 
empty box to be moved into position by continu 
ously moving belt 36 and close box switch. 5 
again. Upon closing of the box switch 5?, the 
Counter relay 5 being on "A' position will oper 
ate the bulk and hopper vibrators to begin a new 
cycle. 
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in operation, assuming a box is to be filled with 
twenty-five screws, the predetermined counter 48 
is arranged to bulk count a total of, for instance, 
twenty screws and then stop bulk vibrator 22, as 
well as vibrators is and 8. Due to the large 
number of troughs 2 in bulk feeding tray 29, there 
Will usually be a bulk Count overage of, for exain 
pie, two screws rather than the desired twenty. 
However, the predetermined counter operates the 
dribble vibrator 32 which feeds screws slowly 
from the dribble trough 38 past the dribble count 
ing photocell device A until the three screws nec 
essary to make up the predetermined quantity of 
twenty-five have passed from the end of dribble 
trough 3, the predeterilined counter then Stop 
ping the vibrator 32, and, after a suitable time 
'delay, operating kicker arrin 38 to no ye a filled 
box sideways along stop 25 and thus allow belt 36 
to renowe said filled box and to Inove an enpty 
box into filling position. Since but a Single 
trough is used for the dribble counter, high ac 
curacy is possible and there is little chance of 
OWeage. 
With the modified construction as shown in Fig. 

6, the electromagnets 3 and 3 will be operated 
through a tine delay Switch similar to that shown 
in Fig. 4 alternately to direct the predeterimined 
quantity into coilecting troughs 5 and 6 So 
that alternate groups Will be collected by each 
of Said troughs. 
each of Said troughs 55 and is may then, for ex 
ample, be operated at any suitable time during 
or at the end of the following cycle. 
Thus it will be sea; that by providing a large 

number of the bulk troughs and a much Snailer 
number of dribble troughs, preferably a single 
dribble trough, I am able to count objects into 
predetermined grouped quantities at high Speed 
even though the objects to be counted glove rela 
tively slowly along a single trough and yet, at 
the same time, be able to count such objects. With 
high accuracy by Stopping the bulk feeding means 
prior to the time the predetermined total has 
passed from the bulk feeding means, and then 
dribble feeding the remaining objects necessary 
to make up the predetermined quantity. 
Warious modifications, not herein set forth, 

within the Spirit of Iay invention and the scope 
of the appended claims will occur to those skilled 
in the art. 

I claim: 
1. A counting and packaging apparatus for 

counting Small objects into predetermined quan 
tities, comprising object collecting ineans, a plu 
rality of channels each adapted to feed objects to 
said collecting means, each of said channels hav 
ing Sensing means adapted to sense the passage of 
an object from said channel to said collecting 
means, predetermined counter means operatively 
connected to said sensing means to count said 
objectS When exposed to said sensing means, said 
predetermined counter means being organized 
and arranged to generate a first signal at the 
completion of a count less than a predetermined 
total, and a Second signal at the completion of 
said predetermined total, and control means actu 
ated by Said predetermined counter Imaans ar 
ranged to stop the feed of said objects to said 
collecting means from all but a relatively small 
number of Said channels upon generation of said 
first signal by said predetermined counter means, 
and to stop the feed of said objects to said col 
lecting means from all of said channels upon 
generation of Said second signal by said prede 
termined counter means. 

The kickers associated with 
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2. A counting and packaging apparatus for 

counting small objects into predetermined quant 
tities, comprising object collecting means, a plu 
rality of channels each adapted to feed objects 
to said collecting means, each of said channels 
having sensing means adapted to Sense the paS 
sage of an object from said channel to Said Col. 
lecting means, channel Supply neans for dis 
tributing said objects into all of said channels, 
predetermined counter means operatively con 
nected to Said Sensing lineans to count said ob 
jects when exposed to said sensing means, said 
predetermined counter ineans being organized 
and arranged to generate a first signal at the 
completion of a count less than a predetermined 
total, and a second signal at the completion of 
Said predetermined total, and control means ac 
tuated by said predetermined counter means ar 
ranged to Stop the feed of Said objects to said 
collecting Ameans from all but a relatively small 
number of Said channels upon generation of said 
first Sigai by Said predetermined counter means, 
aid to Stop the feed of said objects to said col 
lecting means from all of said channels upon 
generation of Said second signal by said prede 
terimined counter means. : 

3. A counting and packaging apparatus for 
Counting Sinall objects into predetermined quan 
tities, Comprising object collecting means, a plu 
rality of troughs each adapted to feed objects to 
Said collecting neans, each of said troughs hav 
ing sensing means adapted to sense the passage 
of an object from Said channel to said collecting 
means, predetermined counter means operatively 
Connected to Said Sensing means to count said 
objects when exposed to Said sensing means, said 
predeteranished couilter means being organized 
and arranged to generate a first signal at the 
completion of a count less than a predetermined 
total, and a Second signal at the completion of 
Said predetermined total, and control means 
actuated by Said predetermined counter means 
arranged to Stop the feed of said objects to said 
collecting means from all but a relatively small 
nunger of Said troughs upon generation of said 
first signal by Said predetermined counter means, 
and to stop the feed of said objects to said col 
lecting ineans froin all of said troughs upongen 
eration of Said second signal by said predeter 
mined counter aeans, said control means includ 
ing vibrator means adapted to vibrate said 
troughs to feed Said objects in response to said 
Signals from Said predetermined counter means. 

4. A counting and packaging apparatus for 
Counting Small objects into predetermined quan 
tities, comprising object collecting means, a plu 
rality of troughs each adapted to feed objects to 
Said collecting means, each of said troughs hav 
ing Sensing means adapted to sense the paSSage 
of an object from said channel to said collecting 
meains, predetermined counter means operatively 
Connected to Said Sensing means to count said 
objects When exposed to said sensing means, said 
predetermined counter means being organized 
and arranged to generate a first signal at the 
completion of a count less than a predetermined 
total, and a second signal at the completion of 
Said predetermined total, and control means 
actuated by Said predetermined counter means 
ali'anged to stop the feed of said objects to said 
collecting means from all but a relatively small 
number of Said troughs upon generation of said 
first signal by Said predetermined counter means, 
and to stop the feed of said objects to said collect 
ing means from all of said troughs upon genera 
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tion of said second signal by said predetermined 
counter means, said control means including Wi 
bratoi Ineans adapted to feed said objects and 
relay means for operating Said vibrator means in 
response to Said signals from Said predetermined 
counter inea).S. 

5. A counting and packaging apparatus for 
counting and coilecting Sinail objects into prede 
termined quantities, conprising object collecting 
means adapted to deposit collected objectS in a 
receiving package in filing position, positioning 
means for maintaining said receiving package in 
filling position, a plurality of channels each 
adapted to feed objects to said collecting means 
each of said channels having Sensing means 
adapted to Sense the passage of an object fron. 
Said channel to Said collecting means, predeter 
mined counter means operatively connected to 
Said sensing means to count said objects when 
exposed to Said Sensing means, Said predeter 
mined counter means being organized and air 
ranged to generate a first signal at the comple 
tion of a count leSS than a predetermined total, 
and a second signal at the completion of Said 
predetermined total, and control means actuated 
by Said predetermined counter means arranged 
to Stop the feed of said objects to Said collecting 
means fron all but a relatively Small number of 
channels upon generation of Said first signal by 
Said predeterinined counter ineans, to stop the 3 
feed of Said objects to Said collecting means from 
all of Said channels upon generation of Said Sec 
Old Signal by Said predetermined countel means 
and to actuate Said positioning means to move 
Said receiving package from filling position after 
a predetermined time delay to allow all of said 
predetermined quantity of objects to pass to said 
receiving package. 

6. A counting and packaging apparatus for 
counting and collecting Smail objects into prede- 4 
termined quantities, comprising object collecting 
means adapted to deposit collected objects in a 
receiving package in filling position, discharge 
means for moving said receiving package from 
filling position, a plurality of channels each 
adapted to feed objectS to Said collecting means, 
each of Said channels having Sensing means 
adapted to Sense the passage of an object from 
Said channel to Said collecting means, predeter 
mined counter means operatively connected to 
Said Sensing means to count Said objects when 
exposed to Said Sensing means, said predeter 
mined counter means being organized and ar 
ranged to generate a first Signal at the comple 
tion of a count less than a predetermined total, 
and a Second Signal at the completion of Said 
predetermined total, and control means actuated 
by Said predetermined counter means arranged 
to Stop the feed of Said objects to said collecting 
means from all but a relatively Small number of 
chaniels upon generation of Said first signal by 
Said predetermined counter means, to stop the 
feed of Said objects to Said collecting means from 
all of Said channels upon generation of Said Sec 
Ond Siginal by Said predetermined counter means 
and to actuate Said discharge means to move said 
receiving package from filling position after a 
predetermined time delay to allow all of said pre 
determined quantity of objects to pass to said 
receiving package. 

7. A Counting and packaging apparatus for 
counting and collecting small objects into pre 
determined quantities, comprising object collect 
ing means adapted to deposit collected objects 
in a receiving package in filling position, dis 
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charge means for moving said receiving pack 
age from filling position, a plurality of channels 
each adapted to feed objects to Said collecting 
means, each of said channels having Sensing 
means adapted to sense the passage of an ob 
ject from said channel to said collecting means, 
predetermined counter means operatively con 
nected to said Sensing means to count said ob 
jects when exposed to Said Seasing means, said 
predetermined counter means being organized 
and arranged to generate a first signal at the 
completion of a count less than a predetermined 
total, and a second signal at the completion of 
Said predetermined total, and control means ac 
tuated by Said predetermined counter means and 
Said receiving package, Said means being ar 
ranged to operate when a receiving package is 
in filling position to stop the feed of said ob 
jects to said collecting means from all but a rela 
tively small number of channels upon generation 
of said first signal by said predetermined counter 
means, to stop the feed of said objects to said 
collecting means from all of said channels upon 
generation of Said Second signal by said pre 
determined counter means and to actuate said 
discharge means to move said receiving package 
from filling position after a predetermined time 
delay to allow all of said predetermined quan 
tity of objects to pass to said receiving pack 
age, Said control means including switch means 
adapted to be actuated by a package in receiving 
position. 

8. A counting and packaging apparatus for 
counting and collecting small objects into pre 

5 determined quantities comprising object collect 
ing means adapted to deposit collected objects 
in a receiving package in filling position, con 
tinuously operating conveyor means for moving 
Said receiving package to filling position, dis 
charge means for moving said receiving package 
from filling position, a plurality of channels each 
adapted to feed objects to said collecting means, 
each of Said channels having sensing means 
adapted to sense the passage of an object from 
said channel to Said collecting means, predeter 
mined counter means operatively connected to 
Said Sensing means to count said objects when 
exposed to said sensing means, said predeter 
mined counter means being organized and ar 
ranged to generate a first signal at the COInple 
tion of a count less than a predetermined total, 
and a second signal at the completion of said 
predetermined total, and control means actuated 
by Said predetermined counter means arranged 
to stop the feed of said objects to said collect 
ing means from all but a relatively small num 
ber of Said channels upon generation of said 
first signal by Said predetermined counter means, 
to stop the feed of said objects into collecting 
means from all of said channels upon generation 
of Said Second signal by said predetermined 
counter means and to actuate said discharge 
means to move said receiving package from filling 
position after a predetermined time delay to al 
low all of Said predetermined quantity of ob 
jects to pass to said receiving package. 

9. A counting and packaging apparatus for 
counting and collecting small objects into pre 
determined quantities comprising object collect 
ing means adapted to deposit collected objects 
in a receiving package in filling position, con 
tinuously operating conveyor means for in Owing 
Said receiving package to filling position on a 
first side portion thereof, discharge means for 
moving Said receiving package from filling posi 
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tion transversely of said conveyor means to a 
Second side portion thereof, a plurality of chari 
nels each adapted to feed objects to said col 
lecting means each of said channels having sens 
ing means adapted to Sense the paSSage of an 
object from said channel to said collecting means, 
predetermined counter means operatively con 
nected to said sensing means to count said ob 
jects when exposed to said sensing means, said 
predetermined counter means being organized 
and arranged to generate a first signal at the 
completion of a count less than a predetermined 
total, and a second signal at the completion of 
said predetermined total, and control means ac 
tuated by said predetermined counter means ar 
ranged to stop the feed of said objects to said 
collecting means from all but a relatively Small 
number of said channels upon generation of Said 
first signal by said predetermined counter means, 
to stop the feed of said objects into collecting 
means from all Of Said channels upon genera 
tion of said second signal by said predetermined 
counter means and to actuate Said discharge 
means to move said receiving package transverse 
ly of Said conveyor means from filling position 
after a predetermined time delay to allow all of 
said predetermined quantity of objects to pass 
to said receiving package. 

10. A counting and packaging apparatus for 
counting and collecting small objects into pre 
determined quantities comprising object collect 
ing means adapted to deposit collected objects 
in a receiving package in filling position, con 
tinuously Operating conveyor" means for moving 
Said receiving package to and from Said filling 
position, discharge means for moving said re 
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ceiving package from filling position transversely 
Of Said conveyor means to a second side portion 
thereof, stop means adapted to maintain a re 
ceiving package in filling position. On Said Con 
veyor means, a plurality of channels each 
adapted to feed objects to said collecting means 
each of said channels having Sensing means 
adapted to sense the passage of an object from 
said channel to said collecting means, predeter 
mined counter means operatively connected to 
said sensing means to count Said objects when ex 
posed to said sensing means, said predetermined 
counter means being organized and arranged to 
generate a first signal at the completion of a count 
less than a predetermined total, and a second sig 
nal at the completion of said predetermined total, 
and control means actuated by said predeter 
mined counter means arranged to stop the feed 
of said objects to said collecting means from 
all but a relatively small number of said channels 
upon generation of said first signal by said pre 
determined counter means, to stop the feed of 
said objects into collecting means from all of 
said channels upon generation of said second 
signal by said predetermined counter means and 
to actuate Said discharge means to move said 
receiving package transversely of said conveyor 
means past said stop means from filling position 
to said second side portion of Said conveyor 
means after a predetermined time delay to allow 
all of Said predetermined quantity of objects to 
pass to said receiving package. 
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