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This invention relates-to packaging machines
and methods of packaging, and to detector means
and methods, particularly adapted for use with
packaging apparatus, for detecting an improper
filling of a package and for resultingly controlling
the packaging operation.

It is an object of the invention to provide im-
proved packaging apparatus and methods, and to
provide improved detecting means and methods
operable during a packaging. operation, for de-
tecting an improper filling of a package and for
controlling the resultant packaging operations.

More particularly it is an object of the inven-
tion to provide detector mechanisms and methods,
and packaging means controlled thereby, which
are reliable and rapid in operation, which are
operable upon frangible articles, and which are
operable on the articles during their continuous
and high speed movement through the machine.

A further object of the invention is to provide
detector means and methods of the type stated,
which individually sense both the presence or
absence and also the condition of each article to
be packaged, and which operate in a manner S0
as to positively insure that only properly filled
packages will be transmitted through and deliv-
ered normally from the machine,

A still further object of the invention is to pro-
vide detector means and methods, and packaging
devices controlled thereby, which, while readily
distinguishing between properly and improperly
filled packages, do not impair the package con-
tainer, but leave the same in ready condition to
be corrected or repacked, as for example by hand.

Various other objects, advantages and features
of the invention will be apparent from the fol-
lowing specification when taken in connection
with the accompanying drawings wherein a pre-
ferred embodiment is set forth for illustrative
purposes,

In the drawings, wherein like reference nu-
merals refer to like parts throughout:

PFig. 1is a general assembly view, in front eleva-
tion, of a packaging machine constructed in ac-
cordance with the principles of the invention and
adapted to carry out the methods thereof ;

Fig. 2 is an end view of the machine of Pig, 1,
looking from the right, and more particularly
illustrating the mechanisms at the package filling
and detector stations;

Fig. 3 is a partial horizontal section through
the machine, on the line 3—3 of Pig. 1, and show-
ing the parts at the filling and detector stations;

Fig. 4 is a sectional view through the mecha-
nism of Fig. 3 on the line 4—4 thereof s
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Fig. 5 is an exploded view of
illustrated in perspective;

Figs. 6 and 7 are sectional detail views of the
filling and detector mechanisms, respectively, and
taken on the lines 6—6 and 1-—1 of Fig. 4;

Fig. 8 is a sectional view of the detector mecha-
nism on the line 8—8 of Fig. 7;

Fig. 9 is a view similar to Fig. 8 but showing the
detector operating upon an improperly filled
package;

Figs. 10 and 11 are detail perspective views of
parts of the detector mechanism;

Figs. 12 to 21 are detail illustrative views, in-
dicating successive steps in the operation of the
machine and taken successively on the lines
12—12 to 21—21 of Pig. 1, each view being taken
looking in a clockwise direction;

Figs. 12a to 21a are detail perspective views of
the package end in its condition as illustrated,
Trespectively, in Figs. 12 to 21;

Fig. 22 is a detail view of the machine at the
package discharging station; and

Figs. 23 and 24 are illustrative perspective views
showing, respectively, g properly filled and an
improperly filled package or carton as discharged
from the machine.

In the drawings the invention has been illus-
trated as embodied in a machine for packaging
cigarettes or the like, as the invention in certain
of its aspects is particularly adapted to packaging
machines of such character. It is to be under-
stood, however, that other aspects of the inven-
tion are adapted for general use, including pack-
aging machines for packaging other types of ar-
ticles. The machine shown is in many of its
aspects similar to that illustrated in the patent
of Michael J. Milmoe, No. 1,486,598, dated March
11, 1924, to which reference may be made for a
more detailed showing of certain of the mecha-
nisms,

Referring more particularly to the drawings,
and first to Fig. 1 thereof, it will be seen that the
machine comprises in general a main carrier or
conveyor 10 adapted to convey the packages or
cartons from a supply magazine 11, past the fill-
ing and detector stations generally indicated by

the parts of Fig. 4,

‘the numerals 12 and 13, and along the packaging

or carton folding and tucking mechanisms ar-
ranged peripherally of the wheel, for final ejec-
tion at the delivery station of the machine, gen-
erally indicated by the numera] 14. The wheel
10 is adapted to be driven continuously and at
a constant speed of travel during operation of
the machine, by means of a central driving shaft
15 to which it is secured by a key 16, in a manner
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best shown in Figs. 1 and 3. The shaft is driven
in a clockwise direction as seen in Fig. 1.

The conveyor wheel comprises a series of cir-
cumferentially arranged pockets 20 into which
the cartons are deposited from the carton sup-
ply magazine 11, the pockets being separated by
a series of transverse projections 21, Figs. 1 and
2, the forward ends of which are raised to pro-
vide extending abutment surfaces as indicated
at 22. The cartons, indicated by the numeral
25, are supported in superposed relation within
the magazine |1 by a pair of fingers 26 arranged
on opposite sides of the bottom of the magazine
and adapted to support the ends of the lower-
most carton in the stack. As the wheel 10 is ro-
tated, the abutment surfaces 22 of the projec-
tions 21 successively engage the body of the low-
ermost carton, between the support fingers 28,
causing the cartons which come from the maga-
zine in flat condition to be successively deposited
within the wheel pockets 20. The manner of
operation of mechanism of this character is set
forth in detail in the aforesaid Milmoe Patent
No. 1,486,598,

Continued motion of the conveyor wheel causes
the cartons to be engaged against the ends 27 of
a pair of guide members 28 ang 29, Figs. 1 and 2,
extending peripherally of the wheel {0 and adapt-
ed to continuously engage {he outer surfaces of
the cartons and hold them within the pockets
of the conveyor wheel until the cartons reach
the discharge station 14. To this end it will -be
noted that the guide members extend in parallel
relationship continuously along the periphery of
the wheel substantially from the supply maga-
zine 11 to the discharge station. They are sup-
ported upon the frame or main housing 30 of
the machine by means of bolts or the like such as
indicated at 31. The forward ends of the guide

members are provided with engagement projec- -

tions 32, Fig. 1, adapted to abut the leading edge
of the carton, squaring the same, and feeding it
properly within the conveyor wheel pocket.

Referring, for example, to Fig. 12q, it will be
seen that the cartons 25, in the particular illus-
trated embodiment, when in open or squared
position, comprise a rectangular body 35 having
an end closure comprising a pair of side flaps 36
and 31, and a cover flap or tab 38. The carton
is symmetrical, and is provided with similar clo-
sure members at both ends, see Fig. 12. The
carton body is further provided at each end with
a slit 39 adapted to receive the end of the cover
flap. The eng closure is closed by first folding
the side flaps into closed position, as shown for
example in Fig. 16a, and thereafter folding and
tucking the cover flap into position and into the
slit 38, as shown for example in Fig. 19a. As the
cartons are initially squared and arranged with-
in the pockets of the conveyor wheel, the side
flaps and the cover flaps extend outwardly from
the carton body, as shown in Fig. 12a.

As the movement of the conveyor wheel 10
progresses, bringing the carton to the position
indicated by the section line 12—I12 in Fig. 1, and
illustrated in Figs. 12 and 12a of the drawings, a
pair of folding cams 40 and 4, Figs. 1 and 2,
mounted on the guides 28 and 29 by boits or the
like 42 and 43 and arranged on either side of the
conveyor wheel, engage the cover flaps at either
end of the carton for the purpose of reversely
folding them from the position illustrated in Figs.
12 and 12¢ to that shown in Figs. 13 and 13a.
The forward ends of the folding cams are bent
outwardly as indicated at 44, and these end ex-
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tensions are further provided with cam sur-
faces 45, the amangement being such that as
the cartons are moved by the conveyor, the cover
flaps are caused to engage these cam surfaces,
being reversely folded, outwardly from the pe-
riphery of the conveyor wheel, to the Figs. 13
and 13q position. During this folding operation
the side flaps 36 and 37 are not engaged and
accordingly remain in their original position,

In the interest of uniformity, and for purposes
of comparison of Figs. 12 to 21 inclusive, the
guides 28 and 29 are in each instance illustrated
below the carton. It is to be understood, how-
ever, that the actual disposition of the guides
with respect to the carton, in so far as vertical
position is concerned, constantly changes along
the periphery of the conveyor wheel.

As the cartons reach the Fig. 13 position, they
have arrived at the filling or loading _station
where the articles to be packaged are inserted
into the cartons. In the particular jllustrated
embodiment these articles are cigarettes. The
loading or carton-filling mechanism is illustrated
in Figs. 1 to 6 inclusive. Specifically, there is
provided a vertically extending hopper, generally
indicated by the numeral 50, Figs. 1 and 2, within
which the cigarettes 51 are carried in superposed
relation. A latch device comprising an arm 52
having at its lower end a laterally extending fin-
ger 53, is provided for controlling the movement
of the cigarettes from the lower end of the hop-
per. To this end the arm 52 is pinned to & shaft
54 journaled in the frame of the machine and
provided with driving mechanism operable to
oscillate the shaft in timed relation with the
movement of the conveyor wheel and other parts
of the loading mechanism later to be described.
As the shaft 54 is oscillated, the finger 53 is pe-
riodically removed from and returned to sup-
porting pcsition with respect to the stack of
cigarettes in the hopper, and upon each oscilla-
tion a predetermined number of the cigarettes,
two in the particular disclosed embodiment, are
permitted to ‘drop into the loading mechanism.

Referring specifically to Figs. 3, 4 and 5, the
loading mechanism comprises & main support arm
55 having a hub portion 56 loosely journaled on a
sleeve 57 fixed to the frame of the machine and
within which the conveyor wheel drive shaft 15 is
rotatably mounted. The support arm is mounted
between the frame of the machine and the con-
veyor wheel 10, as best shown in Fig. 3. The
support arm is provided at its outer end with a
vertical plate 58, a horizontal ledge §9, and a
second vertical plate 60, Fig. 4, secured to the
ledge 59 by screws or the like. The plates 58
and 60, and the ledge 59, form a pocket or trough
structure into which the cigarettes are dropped
from the hopper 50 upon withdrawal of the finger
53. During operation of the machine the support
55 is oscillated between predetermined upper and
lower limits by means later to be described. When
the support is in its uppermost position, as shown
in Fig. 1, the ledge 59 is so disposed with respect
to the bottom of the hopper 58, that {wo cigarettes
will drop onto the ledge upon operation cf the
finger 53. The finger 53 is then returned to sup-
porting position and the support 55 is lowered, or
moved clockwise as seen in Fig. 1, at the speed
of movement of the conveyor wheel 18; and dur-
ing the time that the support §5 is moving at the
rate of travel of the conveyor wheel, the cigarettes
are ejected from the ledge 59 longitudinally into
the carton carried by the conveyor wheel. The
support arm 55 is thereupon returned to its origi-
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nal upper position and the cpersticn repeated, the
support arm thus oscillating between predeter-
mined upper and lower limits, and moving down-
wardly at the speed of the conveyor wheel, as
stated.

To effect the oscillation of ¢he suppoxri, the sup-
port is provided with an extension 83, Figs. 1 and
4, secured in position by means of bolts §8. This
extension at its outer end is operatively associated
with a vertically reciprocable rod 65 secured at
its upper end to the extension and ai its lower
end to an operating lever 66, Fig, 2. The lever
66 is pivoted to the frame of the machine, as
indicated at 67, and is provided with g roller 68
engageable within a suitably shaped cam track
formed in the rear face of a cam disc 70 mounted
upon the driving shaft 7§. This latter shaft is
provided with 2 worm gear 12 having engagement
with and driving a gear 73 on shaft {5; the ar-
rangement being such that shaft 71 with its cam
10 and the shaft 15 are constantly driven during
operation of the machine, and the shaping of the
cam track being such as to impart the desired
predetermined operation to the rod §5 and the
connected loading support member 55. It will be
noted that the rod 65 is not rigidly connected
to the members 63 and 66, but is associated there-
with in 3 manner so as to permit of the rocking
movements of the parts. More particularly, the
rod is loosely fitted within neck-shaped openings
in the ends of members 63 and 66, and compres-
sion springs 74 and 715 bearing, respectively,
against the extension 63 and the lever 68, and
against collars 76 and 77 secured to rod 65, hold
the parts in position. These springs are nor-
mally unyielding, but may yield in the event of
jamming of the parts.

The means for ejecting the cigarettes from the
ledge 59 longitudinally into the cartons comprises
a guide 88, Fig. 5, formed as a part of the end of
the support member 55, a slide block 81 longitudi-
nally slidable within the guide, and a loading
member 82 secured to the slide block. A plate 83
is adapted to be bolted to the front face of the
guide 80, and together with the guide forms a
longitudinal sliding track for the slide block 81.
The loading member 82, which may be bolted to
the slide block, extends rearwardly through s slot
84 formed in the guide, the end 85 of the loading
member being positioned so as to abut the ends of
the cigarettes and force them longitudinally from

" the ledge 59 into the carton.

To control the movements of the slide block 81,
the latter is provided with an opening 87 adapted
to rotatably receive a laterally projecting pin 88,
Fig. 2, formed as a part of a block 89 threadedly
secured to an operating rod 90. This operating
rod receives its motion from a lever 81 pivotally
secured to the frame of the machine as indicated
at 92 and adapted to be operated by a link 93 con-
nected to one end of a lever 94 mounted on the
same pivot axis 67 which carries the lever 66. The
other end of lever 34 carries a roller 95 engageable
within a cam track formed on a disc (not shown)
similar to the cam dise 78 and mounted on the
same driving shaft Tl but within the main hous-
ing 30. The cam track receiving the roller 85 is
suitably shaped so as to impart the proper timed
movements to the slide block 8f and the loading
member 82 by means of the linkage described. A
compression spring 86 forms a part of the oper-
ating connection between the lever 81 and the rod
90, and may yield in the event of jamming of the
parts. The manner of operation of the loading
member 82 to move the cigarettes from the ledge
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88 into the open end of the carton Is specificaliy
lustreted in Fig. 6. As previously stated, this
loading or filling of the cartons takes place while
the support 55 and conveyor wheel {8 are moving
as & unit. The loading operation takes place as
the member 82 moves to the left as seen in Fig. 6,
and as the loading member is retracted to the
right the support 85 may be restored upwardly to
its initial position. :

Means is provided for detecting the condition
of the fllled carton immediately after the loading
operation, the detector mechanism operating upon
the carton at a station indicated by the section
line 14—14 in Fig. 1, to which the carton moves
immediately as it leaves the loading station. The
detecting mechanism, like the filling or loading
mechanism, operates upon the carton and the
material therein during the continuous movement
of the conveyor wheel 10, and to this end the
sensing elements of the detector mechanism are
carried by the support arm 55, so that such ele-
ments move with the conveyor and at the speed
thereof quring the sensing operation.

The support arm 55 is provided at its outer end
with a depending projection 100, Fig. 5, form-
ing the support for the sensing elements of the
detector mechanism. This projection has a yoke
member 10§ secured thereto, by means of screws
or the like, Fig. 4, the member being of general
U-shape as best shown in Fig. 3, whereby to ex-
tend around the periphery of the conveyor wheel
and associated parts. The unsupported end 102
of the yoke member carries, by means of screws
or the like, a fitting 103 of the same general
shape as the projection {09, the arrangement be-
ing such that the yoke member, together, with the
extension 100 and the fitting 103, provide housings
on either side of the conveyor and in line with
the conveyor pocket, in which the detector sens-
ing elements are longitudinally slidable.

The manner in which the sensing elements are
slidably mounted within the housing structures,
and the construction of the elements, are best
illustrated in Pigs. 7 to 11 inclusive. It is to be
understood that sets of sensing elements are
provided operable upon both ends of the pack-
age, the constructions being essentially 'similar
so that a detailed description of one set will suf-
fice for both. In Figs. 7 to 11 inclusive the sens-
ing elements for the inner end of the package,
the upper end as seen in Fig. 3, are illustrated
in detail.

As shown, a slide block 105 is longitudinally
reciprocable within the housing structure formed
by the projection 100 and the yoke member 101,
and this slide block is provided with a pair of
longitudinal bores within which the sensing ele-
ments 106 and 107 are slidably mounted. Each
sensing element is provided on its end, as best
shown in Fig. 10, with a first or sensing projection
108 adapted to engage and sense the end of the
cigarette, and a second or operating projection
108 adapted to engage the cover flap 38 of the
carton. Compression springs as indicated at 110
and {11, Fig. 7, normally urge the sensing ele-
ments toward the carton end, the movement of
the elements being limited by pin and washer as-
semblies on the ends of the sensing elements as
indicated at {12 and 113. Means is provided,
about to be described, for shifting the slide block
105, and the corresponding slide block for the
other end of the carton, longitudinally within
their slide housings toward and away from the
carton ends, and it will be seen that as the slide
blocks are shifted toward the carton ends the




4

sensing elements are brought individually into
engagement with the ends of the cigarettes. If
the cigarettes are properly in position within the
carton, and are properly filled with tobacco 118,
the sensing elements will be blocked upon engage-
ment with the cigarettes, as shown in Pig. 8, the
cover flaps 38 and 38a thereby remaining in the
perpendicular position at which they are being
held at the time by the folding cams 4@ and 41.
Ag the sensing elements are blocked by engage-
ment with the ends of the cigarettes, the com-
pression springs such as indicated at 110 and {14
yleld as shown in Pigs. 7 and 8, whereby the
sensing elements are stopped during the con-
tinued movement of the slide blocks, such as 1985,
toward the carton ends. On the other hand, if
no cigarette is in position, or if the cigaretie is
inadequately filled with tobacco or otherwise of
improper condition such as of insufficient length
or the like, the sensing elements continue in their
movement toward the carton ends with the slide
blocks, causing the cover flaps 38 and 38a to be
further reversely folded or bent to the position
shown in Fig. 9, and for a purpose later to be

described. It will be noted that there are sens-

ing elements for each end of each cigarette, so
that if any part of the contents within the carton
is absent or in improper condition, this fact will
be detected by an additional cover flap increment
of movement.

To enable the slidable movements of the de-
tector mechanism slide blocks, the blocks are pro-
vided with operating projections {17 and 118,
Figs. 8, 9, 11 and 3, which projections are en-
gaged by bifurcated end portions of & pair of
bell-crank levers {19 and 128, Fig. 3. These bell-
crank levers are pivoted on a frame bracket 121
as indicated at 122 and 23 and are intercon-
nected for simultaneous operation, the intercon-
necting means comprising a rotatably mounted
block member (24 secured to the lever 120 and
engageable within the bifurcated end portion 125
of the lever 119. Lever 118 is also provided with
a rearwardly extending arm 128 the end of which
is adapted to be secured to an operating rod 121,
Figs. 3 and 2. This operating rod is connected
at its other end to an arm 128 forming a part of a
bell-crank lever, which has a roller 128 engaging
& cam track 128a formed on the front surface
of the cam disc 78 hereinbefore described. As
the cam lever is operated rod 127 will be recip-
rocated in timed relation to the movements of

the other parts of the machine, whereby to cause

the simultaneous pivotal movement of the bell-
crank levers 119 and 120, and the resulting slid-
able shifting of the slide blocks of the detector
mechanism. To permit of the slidable move-
ments of the blocks, it will be noted that the op-
erating projections 117 and 118 extend outward-
ly through slots 130 and {31 in the associated
housing structures. It will further be noted that
the connection between the rod 127 and the lever
operating arm 126 is of the safety type including
a compression spring 132. Also, the connections
at the opposite ends of the rod are such as to
permit of the pivotal movements of the parts In
a manner similar to that heretofore described in
reference to operating rod 5.

The sensing elements are brought into operative
engagement with the ends of the cigarettes dur-
ing the downward movement of the support arm
55, at which time the sensing elements are being
shifted at the speed of the conveyor wheel 18 and
as & unit therewith. The detector slide blocks
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elements from the carton ends, and the support
85 restored upwardly to normal position. During
the downward shifting of the support 85, the 1oad-
ing mechanism operates upon a carton at the
Toading station, whereas the detector elements
operate on the carton at the detector station,
immediately in advance of the carton being
loaded. To accommodate the bodily shifting of
the detector slide blocks with the support 65, it
will be noted that the slide block projections {11
and {18 are vertically shiftable within the bifur-
cated ends of the bell-crank levers {19 and 120.

The purpose of the detector mechanism, and
the functions effected thereby in the subsequent
operation of the machine, will be best understood
by reference to Figs. 14 to 21 inclusive, and re-
lated figures of the drawings. As Dpreviously
stated, if properly proportioned and filled ciga-
rettes are properly positioned within the cartons
at the detector station, no additional bending
movement is imparted to the cover flaps 38 and
38a, Fig. 8, but if improper conditions exist an
additional increment of movement is imparted to
the cover flaps as shown in Fig. 9. Referring to
Pigs. 1, 14 and 14a, it will be seen that at the

‘detector station the cartons come into operative

engagement with the forward ends of a pair of
folding cams {38 and {36 provided on either side
of the conveyor wheel, these cams being mounted,
respectively, upon the guides 28 and 29 by bolts
or the like 137 and 138, as best shown in Fig. 2.
The forward ends of the cams are so disposed
that the cartons are moved into operative en-
gagement therewith, as the conveyor wheel moves
after the sensing elements of the detector have
been engaged with the cigarettes and while be-
ing held in engagement therewith, as for ex-
ample during the downward movement of the
support 55. If the package is properly filled, it
will accordingly be seen that the cover flaps 38
and 38a will move to a position outside of the
cams 135 and 136, as shown in full lines at Fig. 14,
but if the package is an improper one, the flaps
will be held in their further folded position by
the sensing elements at the time the folding cams
135 and 136 are engaged, so that the flaps will
be caught inside of the ends of these folding
cams, as shown in dotted lines in Fig. 14; and
during the subsequent movements of the carton
through the machine, the cover flaps will be
folded in one manner or another depending upon
how they lie with respect to these folding cams.
Referring to Fig. 15, the position of the parts is
illustrated at the station 15—15, Fig. 1, immedi-
ately as the cartons leave the detector station.
The folding cams 40 and 41 terminate shortly be-
yond the station §5—15, the trailing end of the
cam 40 being indicated by the numeral (40 in
Fig. 1.

Means is provided for folding the carton side
flaps into closed position, to the position illus-
trated in Fig. 16a, such means comprising a pair
of stationary cams {4f and {42, Figs. 1, 16 and
16a, and a pair of rockable or moving folding
members, provided for each end of the carton,
and one of which is indicated by the numeral {43
in Fig. 1. The arrangement is such that as the
cartons are brought into operative juxtaposition
to the forward ends of the cams {41 and {42, the
folding member (43 and the corresponding fold-
ing member at the opposite end of the carton ro-
tate counterclockwise as seen in Fig. 1 at a speed
faster than the movement of the carton, whereby
the movable folding members engage the trailing
side flaps 37 and 37a¢ and fold them into closed
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position. Substantially simultaneously the fold-
ing cams 141 and 142 engage the leading side
flaps 36 and 36a, folding them into closed posi-
tion, and thereafter engaging and retaining the
flaps 37 and 37a closed. It is to be understood
that the folding members such as 143 have an
oscillating motion, counterclockwise into engage-
ment with the flaps, and thereafter clockwise to
be withdrawn. The cams 14! and (42 are sup-
ported from the guides 28 and 29 by suitable
brackets 145 and {46, Figs. 1, 2 and 16, which ex-
tend beyond the range of the carton parts so as
not to interfere with the movement thereof.

The cams 141 and 142 also cooperate with the
cams 135 and 136 to effect the folding of the
cover flaps 38 and 38a. More particularly, re-
ferring to Figs. 16 and 17, it will be seen that the
two sets of cams are so shaped that their co-
operative surfaces grip and fold the cover flaps
as the cartons are moved by the conveyor wheel.
However, such folding occurs only as to properly
filled packages, the cover flaps of improperly
filled packages being retained inside the guides
135 and 136, as shown in the dotted lines.

As the cartons reach the station 18—I18 of Fig. .

1 two pairs of additional stationary folding cams
150. 151 and 152, 153 have become operative,to
engage in the folding operations. The cams (52
and 153, the extreme forward ends of which are

shown in Fig. 17, first become operative to retain :

the cover flaps of improperly filled cartons in
position, and thereafter cooperate with cams 150
and 161 to fold the cover flaps of properly filled
cartons, as shown in Fig. 19. The cams 150 and
151 first cooperate with the cams 135, 136 and
the cams (41, 142, Fig. 18, and thereafter with
cams 152 and (53, Fig. 19, to effect the final fold-
ing operations on the properly filled carton cover
flaps.

As the cartons reach the station 20—20 of Fig.
1, a pair of rollers 160 and i61, Fig. 20, become
operative to engage and depress the ends of the
cover flaps and the carton bodies, opening slits
38 and 394, and simultaneously a second pair of
rollers 162 and 163 become operative to tuck the
flaps into the slits. Also, as shown in Fig. 20,
at this time a still further pair of stationary cams
165 and 166 become operative to grip the cover
flaps of improperly filled cartons whereby to re-
tain such carton flaps in a position illustrated by
the dotted lines.

At the station indicated by the section line
21—21 of Fig. 1, and as shown in Fig, 21, the final
tucking operations are effected. More particu-
larly, the cover flaps of properly filled cartons are
engaged by final tucking rollers 168 and 169, and
tucked into finally seated position, whereas the
cover flaps of improperly filled cartons are forced
by the cams 165 and 166 into the slots 170 and
{71 in the guide members 28 and 29.

As the cartons reach the ejector station 14, 3
pair of ejector members, one of which is indicated
at 175 in Figs. 1 and 22, operate to move the car-
tons onto a receiving table {76 in alined relation.
It will be seen that cartons which have been
properly filled reach the receiving table in com-
pletely and properly folded position, as shown in
Fig. 23 of the drawings, whereas improperly filled
cartons will be deposited upon the receiving table
in the position illustrated in Fig. 24. The cover
flaps of such latter cartons are retained within
the grooves 170 and 17t of the guides 28 and 29
as the cartons reach the delivery station, and
these cover flaps will remain reversely bent and
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be caught between adjacent cartons upon the re-
ceiving table. In Fig. 22 g properly filled and
folded carton is indicated at 25a, whereas an im-
properly filled carton is shown at 25b, and it will
be seen that the latter is readily distinguishable
upon the receiving table so that it may be readily
removed and properly packed by hand.

The operation of the mechanism has been fully
hereinbefore set forth, but may be briefly sum-
marized as follows. The cartons 25, arranged in
flat and superposed relation in a supply magazine
i1, are removed from the lower end thereof by
the projections 21 of the rotatable conveyor wheel
10, and deposited within the conveyor wheel
pockets 20. As the cartons engage the projec-
tions 32 of the guides 28 and 28, they are squared
within the pockets, and thereafter the folding
cams 40 and 4{ reversely bend the carton cover
flaps to the position of Fig. 13. At the loading
station, indicated by the line 13—I3 in Fig. 1, the
oscillating support arm 55 and loading mechanism
carried thereby operates to insert cigarettes from
the cigarette supply hopper 50 into the carton.
The loading member 82 operates while the sup-
port arm 55 is moving with the conveyor wheel
to push the cigarettes from the receiving ledge 59
of the support arm, onto which they are deposited
from the hopper 50, longitudinally into the carton.
At the next station, the detector station, indicated
by the line 14—I4 of Fig. 1, detector mechanism
comprising the plurality of spring-pressed sens-
ing elements, such as the elements 186 and 101,
engage the ends of each of the cigarettes, deter-
mining the presence or absence of cigarettes with-
in the carton, and also the condition of each
cigarctte article. These sensing elements are also
carried by the support arm 55 and are movable
with the conveyor during the sensing operation.
If cigarettes are properly within the carton, the
cover flaps remain in the position as illustrated
in Fig. 8. If the carton is improperly packed, the
cover flaps are further reversely bent as shown in
Fig. 9, and depending upon this operation of the
detector mechanism, the subsequent carton pack-
aging or folding mechanism operates in one man-
ner or another upon the carton flaps. If the car-
ton is properly filled, the cover flaps thereof are
first folded by folding cams 135 and 136 in co-
operation with the folding cams 141 and (42, as
indicated in solid lines in Figs. 15, 16 and 17, and .
corresponding Figs. 15a, 16a’ and 17a: and the
carton side flaps are folded into closed position
by the folding cams 141 and 142, and by the mov-
able folding members one of which is shown at
143. Purther movement of the carton then
causes the folding cams 152 and 153 and the fold-

"ing cams {50 and {51 to operate upon the cover

flaps as indicated in Figs. 18 and 19, and the
rollers 160, 161, 162, 163 and 168 and 169 to oper-
ate as indicated in Figs. 20 and 21 to complete
the cover flap folding operation. But on the
other hand, if the carton has been improperly
filled, the cover flaps are retained by the several
sets of folding cams in the positions indicated in
dotted lines in Figs. 15 to 20 inclusive, the flaps .
finally being tucked into slots within the guides
28 and 29, as indicated in Fig. 21. As the cartons
are deposited upon the receiving table 116 at the
discharge station 14, properly filled cartons will
accordingly be in the condition shown in Fig. 23,
or as indicated at 25a¢ of Fig. 22, whereas im-
properly filled cartons will be readily distinguish-
able therefrom, in the condition shown in Fig. 24
or at 25b in Fig, 22,
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It will be seen that in accordance with the
invention, the detector mechanism operates to
condition the carton cover flaps so that during
subsequent packaging operations, different modes
of treatment, and specifically different flap fold-
ing and tucking operations, are imparted to prop-
erly filled cartons on the one hand and improper-
ly filled cartons on the other. The detector
mechanism is of such & character that it does not
injure frangible articles, such as cigarettes in the
specific embodiment set forth, and the sensing
of the cartons takes place during the continuous
movement of the conveyor wheel. Rapid opera-
tion is enabled without impairing reliability in the
detecting operation. A detector is provided for
each article within the carton or package, and
for each article end as well, so that the detector
will sense either the absence of an article or any
improper condition thereof. The detector oper-
ates after the loading operation has been com-
pleted and thus senses the condition of the pack-
age as it will be finally delivered from the ma-
chine. After the operation of the detector mech-
anism and during the subsequent packaging oper-
ations, while different modes of treatment are ac-
corded properly and improperly filled cartons, no
cartons are spoiled or in any way damaged, the
improperly filled cartons being deposited upon the
receiving table in & manner rendering their de-
tection immediately apparent so that they may be
removed and further processed or filled by hand.

It is obvious that various changes may be made
in the specific embodiment of the invention set
forth for purposes of illustration without depart-
ing from the spirit thereof. Accordingly, the in-
vention is not to be limited to the specific appa-
ratus and method steps set forth, but only as
indicated in the following claims.

The invention is hereby claimed as follows:

1. A packaging machine comprising means for
conveying a series of containers with articles
therein along & predetermined path, packaging
mechanism operable upon properly filled contain-
ers, packaging mechanism operable upon improp-
erly filled containers, detector mechanism for de-
tecting the condition of the articles with respect
to the containers whereby to determine the load-
ed condition of the containers, and means con-
trolled by the detector mechanism for controlling
the cooperative relation between the containers
and both said packaging mechanisms whereby the
the packaging mechanism for improperly filled
containers operates upon containers which are
improperly filled and the packaging mechanism
for properly filled containers operates upon con-
tainers which are properly filled.

2. A packaging machine comprising means for
conveying a series of containers along & prede-
termined path, means operable at a loading sta-
tion for inserting articles into the containers,
means operable at a subsequent detecting sta-
tion for detecting the condition of the articles
within the containers whereby to determine the
loaded condition of the containers, packaging
mechanism operable upon properly filled contain-
ers, packaging mechanism operable upon improp-
erly filled containers, and means controlled by
the detector mechanism for controlling the coop-
erative relationship between the containers and
both said packaging mechanisms whereby to con-
trol the manner of operation of said packaging
mechanisms upon the containers. - ~

3. A packaging machine comprising means for
conveying a series of containers along a prede-
termined path, means operable at a loading sta-
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tion for inserting articles into the contalners,
means operable at a subsequent detecting sta-

tion for detecting the condition of the articles
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within the containers whereby to determine the
loaded condition of the containers, said detect-
ing means being operable upon the articles while
the containers are being moved by the conveying
means, packaging mechanism operable upon
properly filled containers, packaging mechanism
operable upon improperly filled containers, and
means controlled by the detector mechanism for
controlling the cooperative relationship between
the containers and both said packaging mecha-
nisms whereby to control the manner of opera-
tion of said packaging mechanisms upon the
containers,

4, The method of packaging which comprises
moving a serles of containers with articles there-
in along a predetermined path, detecting the con-
dition of the articles with respect to the con-
tainers whereby to determine the loaded condition
of the containers, and thereafter packaging prop-
erly filled containers by folding flaps thereof in
one manner and improperly filled containers by
folding flaps thereof in another manner in ac-
cordance with the detected loaded condition.

5. The method of packaging which comprises
conveying a series of containers along a prede-
termined path, loading the containers by in-
serting articles therein, detecting the condition
of the articles within the containers and while
the containers are in motion along said prede-
termined path, and thereafter packaging properly
filled containers by folding flaps thereof in one
manner and improperly filled containers by fold-
ing flaps thereof in another manner in accord-
ance with the determination of the detecting
operation.

6. A packaging machine comprising means for
conveying a series of containers each with a plu-
rality of articles therein along a predetermined
path, packaging mechanism operable upon prop-
erly filled containers, packaging mechanism oper-
able upon improperly filled containers, detector
mechanism including sensing elements individu-
ally operable upon each of the articles within the
containers, and means controlled by the opera-
tion of the sensing elements for controlling the
cooperative relationship between the containers
and both of said packaging mechanisms.

7. A packaging machine as defined in claim 6
wherein the sensing elements of the detector
mechanism are operable upon the articles while
the articles are in the containers and while they
are being moved by the conveying means,

8. The method of packaging cigarettes which
comprises conveying a series of flap type con-
tainers with cigarettes therein along a prede-
termined path, detecting the presence or ab-
sence of the cigarettes within the containers, de-
tecting the packing density of the tobacco within
the cigarettes which are present, and thereafter
folding the flaps of the containers in one manner
or in another manner in accordance with the
findings of said detecting operations.

9. The method of packaging defined in claim 8
wherein the detecting operations are performed
while the articles are in motion along said pre-
determined path.

10. A packaging machine for cartons and the
like comprising means for conveying a series of
cartons with articles therein along a predeter-
mined path, packaging mechanism for folding
flap portions of properly filled cartons, packag-
ing mechanism for folding flap portions of im-
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properly filled cartons, detector mechanism for
detecting the condition of the articles with re-
spect to the cartons whereby to determine the
loaded condition of the cartons, and means con-
trolled by the detector mechanism for controlling
the cooperative relationship hetween the con-
tainers and both of said packaging mechanisms.

11. A packaging machine for cartons and the
like comprising means for conveying a series of
cartons along a predetermined path, means op-
erable at a loading station for inserting articles
within the cartons, means operable at a detector
station for detecting the condition of the articles
within' the cartons, carton flap folding mecha-
nism for properly filled cartons, carton flap fold-
ing mechanism for improperly filled cartons, and
means controlled by the detector mechanism for
. controlling the cooperative relationship between
the cartons and both of said flap folding mecha-
nisms, said flap folding mechanisms comprising
a series of stationary cams arranrged along the
path of travel of the conveying means.

12. A packaging machine comprising means for
conveying a series of containers along a prede-
termined path, means operable at a loading sta-
tion for inserting a plurality of articles into each
of said containers. means operable at a subse-
quent detecting station for detecting the condi-
tion of the articles with respect to the containers
whereby to determine the loaded condition of
the containers. said detector mechanism-includ-
ing sensing elements individually operable upon
each article within the containers while the con-
tainers are in motion on said conveyor, and
means for imparting an increment of motion to
the sensing elements during the sensing opera-
tion along the path of movement of and sub-
stantially at the speed of travel of the conveyor.

13. A packaging machine comprising means
for conveying a series of containers with articles
therein along a predetermined path, and detector
mechanism for detecting the condition of the
articles with respect to the containers whereby
to determine the loaded condition of the con-
tainers, said detector mechanism including. a
sensing element operable upon the articles with-
in the containers while the articles are being
moved by the conveying means, and means for
imparting an increment of motion to the sensing
element during the sensing operstion along the
path of movement of and substantially at the
speed of travel of the conveyor.

14. A packaging machine comprising rotary
means for conveying a series of containers along
a predetermined path, loading mechanism dis-
posed at a loading station for inserting articles
into the containers, detector mechanism at a
subsequent detecting station for detecting the
condition of the articles within the containers,
and means for moving the loading mechanism
and the detector mechanism at the speed and
along the path of travel of the conveying means
during the loading and detecting operations.

15. A packaging machine comprising means for
conveying a series of containers along a prede-
termined path, means operahle at a loading sta-
tion for inserting articles into said containers,
and detector mechanism operable at a subse-
quent detector station for detecting the condi-
tion of the articles within the containers, said
detector mechanism including a plurality of sub-
stantially identical sensing elemehts engageable
with opposite ends of each of the articles within
the containers.
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16. A cigarette packaging machine comprising
means for conveying a series of cartons along a
predetermined path, means operable at a loading
station for inserting cigarettes within said car-
tons, and detector mechanism operable at a sub-
sequent detector station for detecting the con-
dition of the cigarettes within the cartons, said
detector mechanism including a plurality of sens-
ing elements engageable with opposite ends of the
cigarettes within the cartons, and carton flap
engaging portions on said sensing elements
whereby the carton flaps are moved by the sens-
ing elements to a position determined by the
position of the cigarettes. :

17. A packaging machine comprising a rotary
conveyor wheel for conveying a series of con-
tainers along a predetermined path, means oper-
able at a loading station for inserting articles into
the containers, detector mechanism operable at
a subsequent detecting station for detecting the
condition of the articles within the containers,
support structure for the detector mechanism
mounted upon the axis of rotation of the rotary
conveyor, and means for oscillating said support
in at least one direction at substantially the speed
of the conveyor.

18. A packaging machine comprising means
for conveying a series of containers with articles
therein along a predetermined path, and detector
mechanism for detecting the condition of the
articles with respect to the containers whereby to
determine the loaded condition of the containers,
said detector mechanism comprising a sensing
element having integral article engaging and con-
tainer engaging portions, and means for urging
said element portions into simultaneous engage-
ment with the container and article.

19. A packaging machine comprising means for
conveying a serles of containers each with g plu-

40 rality of articles therein along a predetermined
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path, detector mechanism for detecting the con-
dition of the articles within the containers, said
detector mechanism comprising a plurality of
spring-urged sensing elements, each including in-
tegral article engaging and container engaging
portions, and means for simultaneously moving
said sensing elements into article and container
engaging positions. )

20. A packaging machine comprising a rotary
conveyor adapted to convey a series of containers
along a predetermined rotary path, loading mech-
anism arranged at s loading station for inserting
articles into.the containers, detector mechanism
located at a subsequent detector station for de-
tecting the condition of the articles within the
containers, a support for the detector mechanism
concentrically mounted with the axis of the ro-
tary conveyor, means for oscillating said support
and for moving said support in one direction at
substantially the speed of travel of the conveyor,
means for operating the detector mechanism
while said support and conveyor are moving sub-
stantially as a unit, and packaging mechanism
Tor operating on the containers at a subsequent
packaging station, the manner of cooperation be-
tween the containers and said packaging mecha-
nism being controlled by the detector mechanism
whereby properly filled containers .are packaged
in one manner and improperly filled containers
are packaged in another manner.

21. A packaging machine comprising means for
conveying a series of containers with articles
therein along a predetermined path, and detector
mechanism for detecting the condition of the
articles with respect to the containers whereby to




8

determine the loaded condition of the containers,
said detector mechanism comprising a pair of
sensing elements, means for resiliently urging the
sensing elements into simultaneous engagement
with opposite ends of an article within a con-
tainer, packaging mechanism operable upon the
containers for effecting the packaging thereof,
and means controlled by said sensing elements for
controlling the cooperative relation between the
containers and said packaging mechanism where-
by to control the manner in which the packaging
mechanism effects the packaging of the con-
tainers.

22. A packaging machine as defined in claim 1
wherein said detector mechanism comprises a
pair of oppositely disposed detector members en-
gageable with relatively oppositely disposed sur-
faces of the articles.

23. The method of packaging which comprises
moving a series of containers with articles therein
along a predetermined path, detecting the con-
dition of the articles with respect to the con-
tainers whereby to determine the loaded condi-
tion of the containers, and thereafter packaging
properly filled containers by folding flaps thereof
in one direction and improperly filled containers
by folding flaps thereof in another direction in
accordance with the detected loaded condition.

24. A packaging machine as defined in claim 10
wherein the packaging mechanism for folding
flap portions of properly filled cartons comprises
means for folding the flap portions into super-
posed relationship to form a carton closure, and
wherein the packaging mechanism for folding
flap portions of improperly filled cartons com-
prises means for reversely folding at least one
carton flap portion to open position.
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25. A packaging machine comprising means for
conveying a series of containers with articles
therein along a predetermined path, and detector
mechanism for detecting the condition of the
articles with respect to the containers whereby to
determine the loaded condition of the containers,
said detector mechanism including a pair of rela-
tively oppositely disposed sensing elements oper-
able upon relatively oppositely disposed surfaces
of the articles within the containers while the
articles are being moved by the conveying means,
and means for imparting an increment of motion
to the sensing elements during the sensing oper-
ation along the path of movement of and substan-
tially at the speed of travel of the conveyor.

26. A cigarette packaging machine comprising
means for conveying a series of containers along
a predetermined path, means operable at a load-
ing station for inserting cigarettes into said con-
tainers, detector mechanism operable at a sub-
sequent detector station for detecting the con-
dition of the cigarettes within the containers, said
detector mechanism comprising a plurality of
substantially identical sensing elements engage-
able with opposite ends of each of a plurality of
cigarettes within each of the containers, means
for simultaneously projecting the sensing ele-
ments into engagement with the cigarettes, and
container folding mechanism controlled by sald
sensing elements to control the manner of pack-
aging of the containers.

27. A cigarette packaging machine as defined
in claim 26 wherein spring means is provided for
projecting the sensing elements into engagement

35 with the cigarettes.
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