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[571 ABSTRACT

A rotary pin dispenser utilizes vacuum to draw a prede-
termined number of pins from pin supply tubes into a
cylindrical barrel. The barrel is rotated to a second po-
sition and air pressure is utilized to expel the pins into

delivery tubes.

2 Claims, 3 Drawing Figures
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1
SMALL PARTICLE DISPENSER

BACKGROUND OF THE INVENTION
1. Field of the Invention

2

BRIEF DESCRIPTION OF THE DRAWINGS -

FIG. 1 illustrates the particle loading apparatus; and
FIGS. 2a and 2b illustrate a cross-sectional view of

The invention relates to apparatus useful in loading 5 the rotating member of FIG. 1.

and/or prepositioning a plurality of small sized particles
into predetermined positional relationships in a receiv-
ing member.

2. Description of the Prior Art

Commonly used shuttle-type pin dispensers operate
using gravity to transfer the pins from a loading plate
into a shuttle plate. The shuffle plate containing the
pins is moved laterally and aligned with a dispensing
plate. On alignment, gravity acting upon the mass of
the pins causes the pins to-fall out of the shuttle plate
and through coinciding apertures within the dispensing
plate. Dispensing tubes attached to the dispensing plate
guide the pms to their respective position on the final
pin receiving member.

SUMMARY OF THE INVENTION

The invention comprises a pin dispenser which is not
wholly dependent on the force of gravity for aligning
and dispensing a plurality of pins. A plurality of feed
tubes feed small and lightweight pins to a rotary dis-
penser having a sleeve with a plurality of apertures
equivalent in number to the number of pins to be dis-
pensed simultaneously. A rotor within the sleeve con-
tains a number of cavities extending radially into the
rotor and corresponding in number and position to the
apertures in the sleeve, with each said radial cavity in-
terconnected by a longitudinal cavity. A vacuum
source and an air pressure source are alternately con-
nected to said longitudinal cavity and controlled by the
rotation of the rotor acting as a rotary valve, such that
in the feed phase of the operation the air pressure dif-
ferential created by the vacuum source assists in feed-
ing the pins to the rotor. Upon completion of the feed
phase, the rotor rotates within the sleeve until the rotor
cavities are . aligned with a second set of apertures
within the sleeve. Simultaneously, the longitudinal cav-
ity becomes aligned with the air pressure source. The
air pressure differential created by the air pressure
source expels the pins from. the axial cavities in the
rotor and through the apertures in the sleeve. Suitable
dispensing means or output tubes may be attached to

the sleeve to direct the pins to the unit within which the

pins are to be accurately positioned.

A primary object of the invention is to provide a sim-
ple means for distributing lightweight particles from a
magazine into predetermined positions in a recelvmg
member.

Another object of the invention is to provide a means
which is essentially independent of the force of gravity
to feed small lighweight particles into a receiving mem-
ber.

Another object of the invention is to provnde a means
havmg a high confidence level in simultaneously feed-
ing a plurality of particles to a receivmg member.

Another object of the invention is to provide a parti-
cle dispensing machine which has a minimum of mov-
ing parts and bearing surfaces.

Another object of the invention is to provide a parti-
cle dispensing means which uses readily available pe-
ripheral equipment to thereby reduce the cost of incor-
porating the invention into present manufacturing envi-
ronments. .
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DESCRIPTION OF THE PREFERRED
EMBODIMENT

Pin loading devices are generally used as part of the
manufacturing process in making various types of elec-
tric and electronic devices. The portion of the devices
made during this phase of the manufacturing process is
the means by which the resulting device communicates
with the outside world, that is, the means by which
power is introduced to it and control signals are en-
tered, as well as the basic input and output connec-
tions. In many types of devices, the means for commu-
nication is by way of electrically conducting pins ex-
tending from the device and mating with a suitable re-
ceptacle in the apparatus to which the device is at-
tached. In most cases, the pins are short thin lengths of
wire piercing but sealably connected to a part of the en- -
velope of the device. Often, the location of th pins is
within a defined area or portion of the envelope, usu-
ally the base of the device. A common illustration of
this type of device is the well known electronic tube. -

In the manufacturing process, all of the pins to be at-
tached to each envelope base must usually be attached
in the same step, that is, the base is simultaneously per-
forated by all of the pins. As these pins are difficult to
handle from the manufacturing standpoint, various
means employing gravity have been used. One well
known method is that of the ‘“‘shaker box.’’ wherein, the
pins are placed in an oscillating box and by the motion
of the box are urged to travel in one direction. Combs
or comb like devices are placed in the path of the pins
to orient them in a uniform direction. As the pins pass
through the combs, they are further directed into one
of a plurality of tubes. The tubes are usually oriented
vertically, such that the entering pins will tend to slide
down the tube due to gravity. The exit of each of the
tubes corresponds with and is operably connected to

‘one of the perforations of the envelope base within

which the pins will be positioned.

This system is reasonably reliable and generally satis-
factory for many applications requiring pins of greater
than a minimum size. The minimum pin size is a vari-
able function dependent primarily on the weight of the
pin and the friction of the passageways through which
it must travel. As the ratio of friction to weight in-
creases, the reliability of each tube simultaneously de-
positing a pin within the envelope base decreases rap-
idly as a function of the number of pins to be deposited.
Consequently, the rejection rate of incomplete or
faulty pin assembly in the envelope base is substantially
increased. In some devices, magnets or.electromechan-
ical coils are used to orient or guide the pins into the
feed tubes. The pins may become magnetized and will
then tend to attach themselves to other magnetic mate-
rials, resulting in an impeded flow of pins and a de-
creased operational reliability. Either situation raises
the over-all cost of manufacture, and for devices having
low prot‘it margins, the economic feasxbillty of the de-
vices is in jeopardy.

The pin assembly techmque taught in the instant in-
vention overcomes the prior reliance on gravity and
provides a measure of reliability relatively independent
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of the pin size and only incidentally associated with the
sliding friction present in the pin channelling passage-
ways.

The preferred embodiment of the invention will be
described in terms of assembling a plurality of pins
within an envelope base, but it is to be understood that
the invention may also be used in the assembly of nu-
merous other small sized components, such as ceramic
tops for integrated circuit packages, or glass preforms
for metal transistor packaging. The invention will first
be described in terms of apparatus, and followed by a
description of the operation where such operation is
not readily apparent from the apparatus. Referring to
FIG. 1, a hopper 1 or magazine, which may be any one
of several configurations, serves the purpose of orient-
ing the pins along their longitudinal axis in a plurality
of streams. A plurality of feed tubes 2, each associated
with a stream of pins, are attached to the hopper 1 in
a receiving relationship, whereby the pins are fed into
the tubes 2. The feed tubes 2 are also connected to a
circular sleeve 3. The sleeve 3, enveloping a cylindrical
member 4, is perforated by a first set of apertures or
holes 5§, which may be aligned in a row along the longi-
tudinal dimension of the sleeve. Each of the feed tubes
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2 is associated with one of the holes in this first set of 25

holes. A second set of holes 6, which may also be
aligned in a row in the direction of the longitudinal aixs
of sleeve 3, are located in the same longitudinal posi-
tional relationship as the first set of holes 5. Each one
of a plurality of output tubes 7 is associated with each
of the holes 6 in the second set.

The rotor or cylindrical member 4, shown in perspec-
tive in FIG. 1 and on end in FIGS. 2a and 2b, may be
described as follows. The cylindrical member 4 may
have two.diametrically opposed longitudinally oriented
cavities 8, 9. Each of the longitudinal cavities is associ-
ated with a plurality of radial cavities or passageways
10 connecting the longitudinal cavity with the surface
of the cylindrical member 4. Each of these passageways
is positionally oriented to and matches with a corre-
sponding hole in each of the sets of holes in the sleeve
3. Thus, rotation of the cylindrical member 4 within the
sleeve 3 will periodically cause the passageways 10 to
be aligned with the holes in each of the sets of holes in
the sleeve 3.

A first rectangular like member 12 shown in FIG."1
is representative of apparatus acting as a rotary valve,
and as the means by which the cylindrical member 4 is
connected to both air pressure and vacuum sources. It
contains two channels 13 and 14, one end of each hav-
ing an aperture 15, 16, respectively, facing the cylindri-
cal member 4 and the other ends connected to air pres-
sure and vacuum sources through tubes 17 and 18, re-
spectively. The orientation of the apertures 15, 16 is
such that as the cylindrical member 4 rotates, the longi-
tudinal cavities 8, 9 therein will periodically align them-
selves with each of the apertures 15, 16.

A second rectangular like member 19 is representa-
tive of the support and drive means for rotating the cy-
lindrical member 4. Although a crank 20 is shown at-
tached to the cylindrical member 4, it is to be under-
stood that a geared shaft or any other means may be
used to connect the cylindrical member 4 to the rotat-
ing drive means 20. Additionally, the drive means also
- includes the requisite timing apparatus, whether it is
mechanical or electronic, to control the cylindrical
member 4 rotation. The drive means may be arranged
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4

to rotate the cylindrical member 4 in a step like fashion
$o as to permit it to halt momentarily, whenever the ra-
dial cavities in the cylindrical member 4 are aligned
with the holes in the sleeve 3. The drive means may also
be designed to sequentially rotate the cylindrical mem-
ber 4 in each direction within the angle represented by
the input and output tubes attached to the sleeve. Such
an arrangement permits the utilization of rotational
limiters to insure that the apertures within the sleeve 3
are aligned with the axial cavities of the cylindrical
member 4 during the pin injection and ejection opera-
tions. The use of a rotating member decreases the num-
ber of bearing surfaces required compared to prior art
devices and thereby the wear characteristic is also im-
proved.

The output tubes 7 attached to the sleeve 3 corre-
spond in number to the input tubes 2. The receiving
member 21 shown is illustrative of any member to
which the exit end of the output tubes 7 may be at-
tached. The receiving member 21 contains holes 22
each matched and aligned with a respective output
tube exit. The orientation of the output tube exit ends
shown is that of the pin positions normally used for a
standard electronic tube. In practice, the portion of the
envelope (base 23) discussed above which is to receive
the pins may be operably connected to and aligned with
the receiving member holes 22.

In operation, the hopper 1 aligns the pins 24 and
feeds them into the respective input tubes 2. The pins
24 within the feed tubes 2 lie end to end and the fore-
most pin lies within at least a portion of the sleeve 3.
The cylindrical member 4, then aligned as shown in
FIG. 2a, will have the passageways 10, associated with
the longitudinal cavity 8, aligned with the holes 5 in the
sleeve 3 and the feed tubes 2. The foremost pins posi-
tioned within the feed tube 2 will then be free to enter
the passageway 10. Simultaneously, the longitudinal
cavity 8 is aligned with the aperture 15 of channel 13
and associated with a vacuum source connected to tube
17. Thereby, there will be a partial vacuum within the
cavity 8. This vacuum aids in drawing the pins 24
through the feed tubes 2 and into the passageway 10 of
the cylindrical member 4. Thus, the orientation of the
feed tubes 2 need not be vertical as the pressure differ-
ential between the longitudinal cavity 8 and the input
of input tube 2, not gravity, is relied upon to transport
the pins 24 from the hopper 1 to the cylindrical mem-
ber 4.

The hole depth used must be such that the pin 24 en-
tering the cylindrical member 4 comes to rest without
any portion of it extending beyond the perimeter 11 of
the cylindrical member 4. Similarly, the pin will extend
approximately up to the perimeter 11 of the cylindrical
member 4 in order to support and prevent the succeed-
ing pin 24 from extending beyond the sleeve 3 into the
passageway 10 of the cylindrical member 4. If these ca-
veats are not observed, the pins 24 lodged between the
sleeve 3 and the cylindrical member 4 may hinder the
rotation of the cylindrical member 4 within the sleeve
3. The cylinder surface may be relieved about the pas-
sageway 10 to accommodate the normal range of toler-
ances in pin length. :

When the passageways 10 are all filled, the drive
means within support 19 is instructed to rotate the cy-
lindrical member 4. This instruction may be of any well
known type such as time delays, or any type of sensing
means. The rotation will continue. (see FIG. 2b) until
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the loaded passageways 10 become aligned with the
output holes 6 and output tubes 7 (as shown in the
lower portion of FIG. 2a). At this stage, the cavity 8 be-
comes aligned with the aperture 16 of channel 14 and
associated with an air pressure source connected to
tube 18. Thus, pressure differential between the longi-
tudinal cavity 8 and the output of output tube 7 will
-tend to force the pins from the passageways 10 through
the holes 6 in the sleeve 3 and into the output tubes 7.
The other end of the output tubes 7 are connected to
a receiving member 21 whereby the ejected pins 24 are
spatially oriented to match the receiving holes 25 of the
envelope base 23.

Although two cavities 8,9 are shown in the cylindri-
cal member 4, it is to be understood that only one cav-
ity and associated passageways still function within the
teaching of the invention. Likewise a plurality of cavi-
ties and associated passageways may be used whereby
there may be several cycles of pin injection and ejec-
tion per revolution of the cylindrical member 4.

The invention may easily be expanded to include a
plurality of sets of output tubes operating in conjunc-
tion with a plurality of axial passageways whereby the
output tubes may be fed alternately, or seriatum, or in
some other scheme. Similarly, there may be a plurality
of pairs of input and output tubes whereby several sets
of pins may be fed to their respective envelope bases
per revolution of the cylindrical member. Appropriate
modifications will then have to be made to' channels 13
and 14.

While the invention has been described in its pre-
ferred embodiment, it is to be understood that the
words which have been used are words of description
rather than limitation, and that changes may be made
within the purview of the appended claims without de-
parting from the true scope and spirit of the invention
in its broader aspects.

I claim:

1. Pin aligning apparatus for positioning electrical
contact pins in a pin support member of an electron
tube, comprising

a rotatable cylinder having a plurality of radially di-

" rected cavities arrayed lengthwise of the cylinder,
each radial cavity extending inwardly from the pe-
riphery of the cylinder to a depth substantially
equal to or less than the length of a pin, and a longi-
tudinally directed cavity interconnecting the bot-
tom region of the radial cavities adapted for alter-
nately coupling to an air source and a vacuum
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6

source,

a sleeve concentrically disposed about the cylinder in
closely spaced relation therewith having first and
second pluralities of apertures spaced peripherally
on the sleeve and each plurality respectively ar-
rayed lengthwise of the sleeve at distances corre-
sponding to the distances between the cylinder ra-
dial cavities, each aperture being shaped to accom-
modate an individual pin oriented lengthwise for
passage through the aperture,

input means for supplying pins to the first plurality of
apertures,

output means for receiving pins from the second plu-
rality of apertures, said output means being so con-
structed and arranged as to direct individual pins to
prescribed positions in the electron tube pin sup-
port member, and

means for rotating the cylinder to align each radial
cavity with a respective aperture of the first plural-
ity of sleeve apertures whereat the longitudinal
cavity is coupled to the vacuum source to draw an
individual pin from an aligned sleeve aperture into
each radial cavity and hold the pin therein to be
transported upon further rotation of the cylinder
into alighment with a respective aperture of the
second plurality of apertures whereupon the longi-
tudinal cavity is coupled to the air source to force
the pins from the radial cavities through the second
plurality of apertures into the output means.

2. The apparatus of claim 1 wherein the cylinder has

an additional plurality of radially directed cavities ar-

rayed lengthwise of the cylinder and spaced peripher-
ally on the cylinder from said plurality of radial cavities
an amount corresponding to the spacing between the
first and the second pluralities of sleeve apertures, each
radial cavity of said additional plurality extending in-
wardly from the periphery of the cylinder to a depth
substantially equal to or less than the length of a pin,
and an additional longitudinal cavity interconnecting
the bottom region of the additional radial cavities so
that when said plurality of cavities is aligned with the
first plurality of sleeve apertures the additional plural-
ity of radial cavities is aligned with the second plurality
of sleeve apertures and the additional longitudinal cav-
ity is coupled to the air source to enable concurrent
loading of pins from the input means into said plurality
of radial cavities and emptying of pins from said addi-

tional plurality of radial cavities into the output means.
£ 0k *x 0k x )



