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This invention relates to a new and improved extreme-
ly fast acting shifting device which in this case is particu-
larly adapted to a gate for dividing a high speed single
line of on-coming articles to either of two or more dif-
ferent selected paths for the purpose of counting the
articles and packaging the same. As an illustration, the
invention may be used for a packaging apparatus for tab-
lets, pills, etc., and for any small articles.

In devices of this nature, it is very difficult to obtain an
automatic proper count of the articles which are to be
packaged. It is clearly necessary to have at least one
hundred tablets in a bottle which contains a label to the
effect that there are one hundred tablets therein, but it is
very difficult to present exactly one hundred tablets at
each filling, and if the counting apparatus operates a few
‘milli-seconds too slow, the error may be great enough to
provide anywhere from ¢.g., ninety-seven to one-hﬂmdred¥
and-three tablets. One reason for this is that modern pack-
aging machines operate at a very high speed.

This invention provides for an extremely accurate count
by shifting a gate substantially instantaneously with the
passage of the one hundredth article, or whatever the unit
of measurement is, past a given point; and the gate will
snap over so that the one hundred and first article et seq.
will take a different selected path from that of the previ-
ous predetermined number of articles.

In carrying out the present invention, use is made of
a commercial electronic counting device made by Veeder-
Root Co., in combination with a photo-electric head which
is mterrupted by the passage of the articles, regardless
of the high speed thereof, said electronic counting device
accumulating a charge so that whenever the one hundredth
article in any series has passed the photo-electric device,
an instantaneous relatively small charge is emitted from
the counter, this small charge being sufficient to actuate an
electric’ device for causing actuation of the gate within
the space of a very few milli-seconds, " )

The invention also contemplates the use of a trigger
device which is substantially instantanecusly operated by
the charge of the electronic counter above referred to,
said trigger device being pre-loaded so that upon being
released, it is instantly transferred from one location to
another, thereby mechanically operating the gate; and the
provision of electrically operated and timed means for
preloading the trigger means in each position so that it
is ready for uniform actuation thereof upon being released
by the electronic counter-operated device.

The invention further relates to arrangements and
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lines, each of which receives exactly one-half of the num-
ber of articles on the belt, these two lines being appro-
priately moved forwardly in separate alleys or troughs in-
dicated at 16 and 18 respectively. The separating gate is
illustrated generally by the reference numeral 20, and it
will be seen in FIG. 1 that it is operated by means of a
yoke 22 connected to an arm 24 of what amounts to a
bell crank adapted to oscillate on an upnght shaft 26
in a boss 27. As the yoke moves right and left in FIG. 1,
the separating gate 28 will be moved between dotted and
solid line representations thereof in order to shift the on-
coming articles 10 to one side or the other to enter the
appropriate trough 16 or 18.

A photo-electric head generally indicated at 28 and
perhaps best shown diagrammatically in FIG. 4, provides
a beam optically directed:to a very small area intermediate
the two ends of the head, these being indicated at 30 and
32, so that as each article passes the head and interrupts
the light, an electronic device is actuated in the com-
mercial electronic. counter generally indicated by the ref-
erence numeral 34.

This counter is a commeraal device made by Veeder—
Root Co. and is well known in the art. Its function is
to discharge electrically upon the completion of a cer-
tain predetermined number of impulses from the photo-
electric head, such impulses being occasioned by the pas-
sage of the a-rticles or tablets 10 past the head. These
electronic counters may be. set to be actuated at an. ad-
justable predetermined number of impuilses from the
head.

The electronic computer 34 is connected to operate a
solenoid which is shown diagrammatically in FIG. 4
and indicated by the reference numeral 36.. This solenoid
is shown mechanically in FIG. 2 and when it is actuated
it pulls a link 38 to the right. This link in-this case os-
cillates a link 40, the latter being spring-pressed as at 42
to normally maintain a left-hand . position (FIG. 2),
but being momentarily withdrawn to the right upon the
discharge. of an. electric impulse from the electronic
counter after each selected unit or number of articles has
passed the photoelectric head 28. Arm 40 may be pivoted
conveniently as at 44 and is provided with a small pro-
jection 46 which cooperates with a similar projection 48
on a swinging oscillatory element 50. This element 50
is mounted to in turn oscillate a shaft 52 directly con-
nected to the yoke 22, the upper end of which is seen-in
dotted lines in FIG. 1. The oscillating element 50 is
provided with a pair of horns such as at 54 and these may
be concave to alternately accommodate-a roller 58 on
the end of a plunger 60 mounted telescopingly for in-
stance in an osc111at1ng sleeve 62 and projected by a

. compressive spring 64 constantly in a direction to engage
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combinations of parts which will be hereinafter described .

and more particularly set forth in the appended claims.

Reference is to be had to thé accompanying drawmgs,
in which:

FIG. 1 is a top plan view showing the device;

FIG. 2 is an elevational view on line 2—2 of FIG. 1;

FIG. 3 is a section on line 3—3 of FIG. 2; and

FIG. 4 is a diagrammatic representation of the photo-
electric counting device.

Although this invention may be applied to operate any
kind of device which might be desired. or convenient to
the inventive concept herein, it-is here shown as applied to
a line of articles 16 which are traveling at a very high
rate of speed on the belt 12, moving in the ‘direction of
arrow 14 in FIG. 1, and separating the same into two
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the concave. portions 54, 54 of said horns.

It will therefore be seen with the mechanism set as in.
FIG. 2, and projection 46 engaging projection 48, the
element 50 is held thereby in the position shown, against
the action of the spring 64 which is tending to move ele-
ment 56 in a clockwise direction.. Therefore, when the
link 40 is withdrawn to the right, under influence of
solenoid 36, and freeing projection 48 and thereby mem-
ber 50, the spring 64 acts on plunger 60 to snap member
50 from the position shown in FIG. 2 to an opposed
inclined position sufficient to turn shaft 52, yoke 22,
etc., to move the gate from the solid line to the dotted
11ne position'in FIG. 1.
 The reverse action is also accomphshed in exactly. the

. same way but in this case projection 48 is naturally now
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below projection 46, and the roller 58 is in- -engagement
with the right-hand horn or concave portion 54, spring-
loadmg the oscillating device 50 to be osc111ated this time
in a counter-clockwise direction.

In order to accomplish th1s it is necessary to prowde
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means for oscillating the member 62 and this  is done in
this case by means of a pair of solenoids which are in-
dicated at 66 and 68, these being connected by respective
links 70, 72 to the member 62, which is pivoted at 74.

Solenoids 66 and 68 are operated in timed relation to
the passage of the articles by any kind of automatic switch
means 76 which may be desired or convenient. In this
case there is shown a cam 78 which operates the switch
and a like cam or the same one may be used to actuate
solenoid 68. In any event, these solenoids are electrically
operated and- are placed in timed relation to the passage
of the units of articles. The operation of these solenoids
is not particularly critical, as they may operate as stated
at any time between the passagé from start to finish of
the particular number of articles which are to be trans-
ferred to one chute or the other at 16; 18. It is- only neces-
sary that the plunger 69 be in-position and- spring-loaded
in order to snap the oscillating element 59 from one posi-
tion to the other substantially instantaneously upon re-
lease of projection 48 by projection 46 no matter whether
the oscillating element 50 is set to move clockwise or
counter-clockwise. =

The solenoid- at 36 is' a direct-current solenoid but
those at 66 and 68 may be operated by alternating cur-
rent, and ‘it is particularly emphasized ‘that the eléectric
charge by the electronic counter 34 is sufficient to actuate
the solenoid 36 instantaneously upon the passage of the,
say fifty or one hundréd articles, so that the spring 64 then
operates ‘the ‘oscillating device 50 also- substantially in-
stantaneously

1t is pointed out that the invention above described pro-
vides & constriiction Which is' as accurate and- ds quick
an acting device as may be made, for the reason that if
a direct charge from the couster 34 is not ‘used directly
onto the D.C. solenoid 36, then the délay i 1in’ the action
of such' solenoid (or any A.C. solenoid) is' such as to
cause a variation in thé time élement which will ¢ause
a variation in the action of thé separating gate and a
conséquent variation in the number of articles counter.
However, the spring 64 is always loaded to the same de-
gxee and it is-a” smgle méniber which operdtés the ‘samée
in both d.lrectlons in ordér to spnng load the oscﬂlatmg
and 68 afe immaterial because they do not -aet upon the
gaté directly in any way at-all but mérely mové the miem-
ber-60 to a ‘position where it becomes springloaded to
exactly thé same degree for each- actiiation 'of the device;
as is mecessary to accomplish an accurate actuation of
the separating gate for éach numbér of articles that it is
desired {0 be separated.

Having thus desciibed my invention and-the advaiitages
thereof, I dé not wish to be limited to the details herein
d1sclosed Sthérwisé than as set forth in the chaitng; but
what I claim is:

1. A device of the class described comprising means
for rapidly moving it line a series of articles, means
couiting the articles, a swmgmg gate-like elemeiit for
dlrectmg said -line' of articlés in predsterminied numbers
in a plurality’ of directions from said origifial lme, and
means to actudte said gate-hke elemernit compnsmg a
movable miembér connected 16 the element, a spring-
loaded pluriger bearing orn.said movable member and
adapted to move the same in a predetermmed direction,
said plunger being movable to engage a différent portion
of said member to move if in anothér direction, releasable
means holding said member against motion in any direc-
tion, and means to Operate said holding means to release
the same substantially instantaneously upon the passage
of a certain predetermined number of articles past said
counting means. -

2. A device of the class described comprising means
for rapidly ‘moving 'in line a series of articles, means
counting the articles, a swinging gate-like element for
directing said line of articles in predetermined numbers
in a plurality’ of directions from said original line, and
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means to actuate said gate-like element comprising a
movable member connected to the element, a spring-
loaded plunger bearing on said movable member and
adapted to move the same in. a predetermined direction,
said plunger being movable {6 eéngage-a different portion
of said member {6 move it in another direction, releasable

1eans holding said mernber- against- motion in.any direc-
tion, and means to operate said holding means to release
the same substantially instantaneously upon .the passage
of a certain predetermined number of articles past said
counting means, and means operatively arranged between
the counting means and the releasing means to actuate
the latter after the predetermined number of articlés has
passed the counting means.

3. A device of the class described comprising means
for rapidly moving in line a series of articles, means
counting the articles, a swinging gate-like element. for
directing said line of articles in predetermined nurmbers
in a plurality of directions from said original line; and
means to actuate said gate-like element comprising a
movable member connected to the element, a spring-
loaded plunger bearing on said movable member and
adapted to move the same in a predetermined direction,
said plunger being movable to engage & different portion
of said member to move it in anothér direction, reléasable
means holding said member against motion in-any direc-
tion, and means to operate said holding meafs to reledse

" the same substantially instantaneously upon the passage
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of a certain predetermined number of articles past said
counting means, and means operatively arrdnged. between
the counting mears and the releasing means to actuate
the latter after the predetermined number of articles has
passed the counting means, and means for moving the
plunger in timed relation to the actuation of the movable
member.

4. The device of claim 3 wherein the last-named means
includes solenoids connected to the plunger.

5. A device of the class described comprising means
providing for a single line of articles to advance seriatim,
a shiftable element directing said articles into a plurality
of paths, means to shift said element accurately and -
quickly tipon the passage past a certain point of a certain
predeétermined fumber- of said articles, an oscillatory
member ¢onneéted to said element for moving it; an
oscillatory plunger including a spring-loaded member
engaged with a certain portion of said oscillatory member
and constantly tending to move the same.in a direction
to move the shiftable element in either direction, means
holding said oscillatory member ‘against the action there-
of, and means for releasing said holding means upon the
passage of a predetermined number of said articles.

6. A device of the class described comprising means
providing for a single line of articles to advance seriatim,
a shiftable elemient directing said articles into a plurality
of paths, means to shift said element accurately and
quickly upon the passage past a certain point of a certain
predetermined number of said articles; an oscillatory
member connected to said element for moving it, an
oscillatory plunger including a spring-loaded member en-
gaged with a certain portion of said oscillatory member
and constantly tending to move the same in a direction
to actuate the shiftable element from one position to an-
other, means holding said oscillatory member against the
action thereof, means for releasing said holding means
upon the passage of a predetermined niumber of said
articles, and means shifting said spring-loaded plunger and
its member to again engage said oscillatory member to
tend to move the same in a reverse difection, said hold-
ing means being actuated to hold the oscillatory miember
against the action of said spring-loaded plunger until the
releasing means is once more actuated.

7. The combination of a movable gate-like element and
means to move the same, said :means comprising an
oscillatory member, means mounting the member on its
oscillatory axis, spring-loaded means engaging the mem-



3,008,564

5

ber in positions of the member wherein it is ready to be
oscillated by the spring-loaded means, and means hold-
ing said member against the action of said spring-loaded
means, with means to release said holding means, said
releasing means comprising a direct-current solenoid and
means to actuate the same, said last-named means com-
prising an electronic counter deriving its action from a
photo-electric head adapted to count the progress of a
moving line of articles, said movable gate-like element
being moved to shift a certain predetermined number of
said articles into different paths.

8. In a device of the class described, means for pro-
gressing a line of aligned articles in single file past a
given point, electric means counting the same, a swing-
ing gate-like element for dividing said single line of ar-
ticles into a plurality of lines, and means to operate said
gate-like element comprising an oscillatory member, a
pair of abutments thereon in muiually spaced relation,
a plunger, a spring for said plunger moving the same to-
ward said oscillatory member in general between said
two abutments, means for locating said plunger against
one or the other abutment selectively, thus in effect spring-
loading the oscillatory member to tend to cause it to
move in one direction or the other, a releasable stop,
means on said oscillatory member and in engagement
with the releasable stop holding the oscillatory member
releasably in either position of extreme oscillation there-

10

15

20

25

6

of, and means to actuate the stop to release the oscil-
latory member.

9. In a device of the class described, means for pro-
gressing a line -of aligned articles in single file past a
given point, electric ‘means counting the same, a swing-
ing gate-like element for dividing said single line of ar-
ticles into a plurality of lines, and means to operate
said gate-like element comprising an oscillatory member,
a pair of abutments thereon in mutually spaced relation,
a plunger, a spring for said plunger moving the same
toward said osciilatory member in general between said
two abutments, means for locating said plunger against
one or the other abutment selectively, thus in effect
spring-loading the oscillatory member to tend to cause
it to move in one direction or the other, a releasable
stop, means on said oscillatory member and in engage-
ment with the releasable stop holding the oscillatory
member. releasably in either extreme of its oscillatory
motion, and means to move ‘said plunger from one abut-
ment toward the other in timed relation subsequently to
the stopping action of the releasable stop.
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