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3,027,699 
PACKAGING APPARATUS 

Roland E. Miller, ûrangeville, and Carmen G. Tumino, 
Elk Grove Village, Ill., assignors to Nationai Dairy 
Products Corporation, Chicago, 1li., a corporation of 
Delaware 

Filed .inne 19, 1959, Ser. No. 819,333 
7 Claims. (Cl. S15-_236) 

The present invention relates generally to packaging 
apparatus and more particularly to an apparatus for 
automatically packaging a predetermined number of 
brittle articles in a carton. 

Generally, brittle articles and especially food prod 
ucts such as lengths of spaghetti or macaroni, because of 
their brittleness have been extremely difficult to auto 
matically package without breakage. One of the main 
difficulties experienced in packaging such articles has been 
the metering or separating of a predetermined number 
of such articles from a hopper or storage container for 
subsequent delivery to a carton. In previously available 
packaging apparatus such a metering has generally re 
sulted in some breakage of the articles being packaged. 
Accordingly, an object of the present invention is the 

provision of an apparatus for packaging brittle articles. 
Another object of the invention is the provision of an 
apparatus for packaging a predetermined number of 
lengths of spaghetti or macaroni in a carton. Still an 
other object is the provision of a packaging machine which 
is eflicient in operation and which is adapted to package 
spaghetti, macaroni or other items in cartons. 

Other objects and advantages of the invention will be 
come apparent by reference to the following description 
and accompanying drawings. 

In the drawings: 
FIGURE 1 is a fragmentary side elevational view of 

an automatic packaging apparatus embodying various 
features of the invention and including a tilting station, 
a transfer station, and a ñlling station; 
FIGURE 2 is a plan view of the packaging apparatus 

shown in FIGURE l; 
FIGURE 3 is a vertical sectional view of the packag 

ing apparatus taken along line 3_3 of FIGURE 2, por 
tions being broken away to show various features thereof; 
FIGURE 4 is a transverse section view of the packag 

ing apparatus taken along line 4-4 of FIGURE 3; 
FIGURE 5 is an enlarged plan view of the filling sta 

tion of the packaging apparatus shown in the preceding 
figures, with portions broken away to show the internal 
construction thereof; 
FIGURE 6 is a fragmentary elevational view of the 

filling station taken generally along line 6~6 of FIG 
URE 5, portions being broken away to show various 
features thereof; 
FIGURE 7 is a vertical sectional view taken generally 

along line '7-7 of FIGURE 5; 
FIGURE 8 is a transverse sectional view taken gen 

erally along line 8_8 of FIGURE 5, with various parts 
omitted for purposes of clarity; 
FIGURE 9 is a fragmentary transverse sectional view 

taken generally along line 9--9 of FIGURE 3, with 
various parts omitted for purposes of clarity; l 
FIGURE 10 is an enlarged elevational view of the 

tilting station and the transferring station shown in FIG 
URES 1, 2 and 3; 
FIGURE 11 is an enlarged simplified perspective View 

of the tilting station shown in FIGURES 1 through 3; 
and 
FIGURES l2 through 17 are diagrammatic views 

showing successive operating positions of a portion of 
the filling station shown in FIGURES 5 through 8. 
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Generally, an apparatus in accordance with the inven 
tion comprises a frame having means disposed thereon 
for moving a series of empty cartons in a predetermined 
path of travel. Means are provided on the frame for 
moving a plurality of spaced apart trays in a path of 
travel in such a relationship with the cartons that one 
of the trays is associated with one of the cartons. A 
filling means is provided for successively iilling the trays, 
as they are moved along the path of travel, with a pre 
determined number of brittle articles. A transferring 
means is provided for successively transferring the pre 
determined number of brittle articles from the filled trays 
to the associated cartons. 
More specifically, the packaging apparatus shown in 

the drawings is adapted to package lengths of spaghetti 
and includes a main frame 10 which supports all of the 
operating elements of the packaging apparatus. As 
shown particularly in FIGURES 1 through 4, the frame 
10 is suitably fabricated from structural steel angle bars 
12 and plates 13 which are joined together to form an 
elongated rectangular framework, the framework being 
supported and leveled by a plurality of adjustable legs 14. 
As shown particularly in FIGURES 1 and 2, each of 

the cartons 16 in which the lengths of spaghetti are to be 
packaged is elongated and rectangular in shape and in 
cludes four interconnected side walls 18 with upper and 
lower closure walls 20, each of the closure walls 20 hav 
ing inner and outer closure flaps 22. A series of the 
cartons 16 with their lower closure flaps 22 sealed closed 
and with their upper closure ñaps 22 open are manu 
ally or automatically fed to the left-hand end (as shown 
in FIGURE 1) of a carton conveyor 24 which extends 
longitudinally of the frame 1G. 
The carton conveyor 24 advances the cartons 16 from 

left to light, as shown in FIGURE 1, which for purposes 
of explanation will be hereinafter referred to as the for 
ward direction, to various operating stations of the pack 
aging machine. In order to facilitate the understanding of 
the packaging apparatus of the present invention, before 
proceeding with a complete description of the apparatus, 
the action of the various operating stations of the pack 
aging apparatus will be briefly described. 

Referring to FIGURE l, each carton is advanced in 
the forward direction by the carton conveyor 24 to a 
tilting station A wherein the carton 16 is stopped and the 
upper portion of the carton 16 is moved. transversely of 
the path of travel a distance such that the upper portion 
of the rearward wall 18 of the tilted carton 16 is engaged 
by one of a plurality of upstanding lugs 26 carried by a 
timing conveyor 28 located in adjacent relationship to 
the carton conveyor 24. The timing conveyor 2S propels 
the tilted carton 16 forward through a transferring sta 
tion B wherein the carton is filled with a predetermined 
number of lengths of spaghetti, the spaghetti being trans 
ferred to the tilted carton 16 from an associated tray 30 
which is tipped to transfer the spaghetti therein to the 
carton 16. The predetermined number of lengths of 
spaghetti is deposited in the tray 3G, which is one of a 
plurality of trays 3i) carried by a tray conveyor 32, at a 
filling station C disposed above the tray conveyor 32 
rearward of the transferring station B. After the carton 
16 is filled it is righted, after which the carton conveyor 
24 propels the filled carton 16 to the forward end of the 
frame 10 where the carton 16 is removed from the carton 
conveyor 24 for subsequent operations. 
As shown particularly in FIGURES 2 and 3 the carton 

conveyor 24 includes a longitudinally extending endless 
conveyor belt 34 which is supported at the rear end of 
the frame 10 by an idler pulley 36 and at the forward end 
of the frame 10 by a driven pulley 38. The pulleys 36 
and 38 are mounted for rotation on transversely extend 
ing shafts 40 and 42, respectively, the ends of which are 
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journaled in bearings 44 suitably mounted to the frame 
10. 
The upper run of the conveyor belt 34 is supported 

intermediate the front and rear pulleys 36 and 38 by 
a longitudinally extending, horizontally disposed plate 46 
which is suitably attached to the frame 10. The slack in 
the conveyor belt 34 may be adjusted to the extent de 
sired by an adjustable belt-tensioning device 47 which 
engages the lower run of the conveyor belt 34 adjacent 
the idler pulley 36. 
As shown in FIGURES 2 and 3, the shaft 42 of the 

driven pulley 38 is rotated by a roller chain drive 48 
which includes a sprocket 50 lixedly mounted to the shaft 
42, a sprocket ‘52 tixedly mounted to the shaft 54 of a 
drive motor 56, which is suitably mounted to the frame 
1t), and a roller chain 58 trained about the sprockets 50 
and S2. 
The cartons 16 are maintained in an upright position 

as they are propelled through the rearward portion of 
the apparatus by the carton conveyor 24 by a pair of 
vertically spaced, longitudinally extending elongated 
guide rods 60 and 62 disposed adjacent each side of the 
respective cartons 16, one of each pair of guide rods 
6i) being located near the upper portion of the respective 
cartons 16 and one 62 being located near the lower por 
tion of the respective cartons 16. The guide rods 60 and 
62 are supported in position by brackets 64 which are 
suitably attached to the frame 10. 
The carton conveyor 24 advances each carton 16 for 

ward on the frame 10 to the tilting station A Where the 
carton 16 is stopped by a stopping means 66 which, as 
shown in FIGURES 3 and 11, includes a horizontally dis 
posed angle member 68 suitably mounted to the frame 
1t) and adapted to engage the forwardmost side of the 
upper portion of the carton 16. The carton 16, after it 
is stopped by the stopping means 66, is tilted toward the 
timing conveyor 28 by a tilting mechanism 70. The upper 
guide rod 60 is suitably oñïset toward the timing conveyor 
28 and the lower guide rod 62 located away from the 
timing conveyor 28 is spaced slightly above the other low 
er guide rod 62 so that the cartons 16 may be tilted. 
The tilting mechanism 70 includes a horizontally dis 

posed four-arm star wheel 72 adapted to engage the up 
per portion of the outer side of the carton 16 and tilt 
the carton 16. As shown in FIGURE 3, the star wheel 
is lixedly mounted to the upper end of a vertically dis 
posed shaft 74 which is journaled in bearings 76 suitably 
mounted to the frame 10, the lower end of the shaft 74 
being connected to a miter gear box 78 suitably mounted 
to the frame lil. The miter gear box 78 is driven by 
a roller chain drive 86 which includes a sprocket 82 con` 
nected to the miter gear box 78, a sprocket 84 flxedly 
mounted to a transversely extending driven shaft 86, and 
a roller chain 88 trained about the sprockets 82 and 84. 
The driven shaft 86 is journaled in bearings 90 (FIG 
URES 2 and 4) suitably mounted to the frame 10, the 
driven shaft 86 being rotated by a driving mechanism 
which will be explained in detail hereinafter. 
When each carton is tilted by the star wheel 72, the 

rear surface thereof is engaged by one of the plurality 
of longitudinally spaced apart upstanding lugs 26 carried 
by the timing conveyor 28 which extends longitudinally 
of the frame 1t). As shown in FIGURES 3 and 4, the 
timing conveyor 28 includes a double width roller chain 
92 which is supported at its rearward end by an idler 
sprocket 94 and at its forward end by a driven sprocket 
96, the upstanding lugs 26 being suitably attached to the 
chain 92. ri‘he upper run of the roller chain 92 inter 
mediate the sprockets 94 and 96 is supported by a pair 
of longitudinally extending coextensive rails $8 (FIP 
URE 4) suitably mounted to the frame 10. 
The idler and driven sprockets 94 and 96 are iixedly 

mounted on transversely extending shafts 188 and 162, 
Vrespectively (see FIGURES 2, 3 and 4), the ends of 
which are journaled in bearings 165 and 104, respectively, 
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4 
suitably mounted to the frame 10. The forward shaft 
182 is continually driven in timed relation to the miter 
gear drive 78 of the tilting mechanism 78 by a roller 
chain drive 166 including a sprocket 108 ñxedly mounted 
to the forward shaft 102, a sprocket 110 ñxedly mounted 
to the driven shaft 86, and a roller chain 112 trained about 
the sprockets 108 and 1149. 
The timing conveyor 28 propels each tilted carton 16 

forward on ̀ the frame 10 through the transferring station 
B wherein a tray 30 which is spaced above and trans 
versely of the upper end of the tilted carton 16 is tilted 
to transfer the lengths of spaghetti contained therein to 
the associated tilted carton 16. The tray 3i) is one of a 
plurality of transversely extending, longitudinally spaced 
apart trays 30 carried by the tray conveyor 32 which 
extends longitudinally of the frame ‘10. 
Each tray 30, as shown particularly in FIGURES 2 

and 10, includes a bottom wall 112, a forward wall 114', 
a rearward wall 116, and a left hand side wall (i.e. the 
side farthest from the timing conveyor 28) 118, the tray 
being open on its right side so that when the tray 30 is 
tilted, as hereinafter described, the contents thereof may 
be transferred to the associated carton 16. In order to 
prevent the lengths of spaghetti from spilling over the 
rearward wall 116 of the tray 30` as the tray 30 is pro 
pelled along the frame 10, the rearward wall 116 is pro 
vided with an upper forwardly directed lip 120. 

Each of the trays 30 is pivotally mounted to a double 
width roller chain 122 so that the tray 30 may be tipped 
about a pivot-point adjacent its right side (i.e. the side 
Closest to the timing conveyor 28). As illustrated in 
FIGURE 10, the pivot is provided by a pair of spaced 
apart bearings 124 attached to the bottom of each tray 
30, the bearings 124 engaging a shaft 128 suitably at 
tached to the roller chain 122. 
As shown in FIGURE 3, the rearward end of the roller 

`chain 122 is trained about a pair of spaced apart, ver 
tically aligned idler sprockets 126 and 128 ñxedly mounted 
to transversely extending shafts 130 and 132, respective 
ly, the ends of the shafts 130 and 132 being journaled 
in bearings 134 (FIGURE 2) suitably mounted to the 
frame 10. The forward end of the roller chain 122 is 
trained about a pair of vertically spaced apart sprockets 
136 and 138, the lower sprocket 138 being disposed fur~ 
ther forward on the frame 10 than the upper sprocket 
136. The upper sprocket 136 is ñxedly mounted to a 
transversely extending shaft 140 which is journaled in bear 
ings 141 suitably mounted to the frame 10, and the lower 
sprocket 138 is fixedly mounted to the forward shaft 102 
of the timing conveyor 28 so as to be driven continually 
in timed relationship therewith. The upper run of the 
tray conveyor is supported intermediate the upper sprock 
ets 126 and 136 by a pair of longitudinally extending, 
vertically disposed, coextensive rails 142 suitably mounted 
to the frame 10. 

In the upper run of the tray conveyor 32, the left hand 
side 118 (looking forward on the frame 10) of the re 
spective trays 30 is prevented from pivoting downward by 
a longitudinally extending elongated rail 144 suitably 
mounted to the frame and spaced transversely of the 
roller chain 122 a distance such that the left portion of 
the respective trays 30 rides thereon. Also, since the 
trays 30 are pivotally mounted to the roller chainr122, 
the left hand side 118 of each tray 30 is suitably retained 
in the vertical and the lower runs of the tray conveyor 
32 to prevent the trays 30 from swinging haphazardly. 

In the illustrated embodiment, to keep the trays 30 
from swinging during their downward travel, the forward 
sprockets 136 and 138 are provided with side flanges 146, 
as shown in FIGURES 2 and 4, which are of such a di 
ameter that the lower surface of the respective trays 30 
rides thereon. The trays 38 are maintained in their trans 
verse position intermediate the two forward sprockets 
136 and 138 by an elongated guide rail 148 extending 
downwardly at an angle near the left hand portion of 
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the respective trays 30, and being suitably mounted to 
the frame 10. 
As the trays 30 are propelled about the lower corner of 

the downward run, the trays 30 are inverted thereby spill 
ing out any particles remaining therein. In the illustrated 
embodiment, a transversely extending chute 150, which 
is suitably attached to the frame 10, is provided beneath 
the tray conveyor 32 to catch these particles. 

In the lower run of the tray conveyor 32, the trays 
30 are prevented from swinging by a pair of coextensive, 
longitudinally extending, spaced apart rails 152 (FIG 
URE 4) suitably mounted to the frame 10 and vertically 
disposed so as to engage the edges of the forward and 
rearward walls 114 and 116 of the respective trays 30. 
The rear sprockets 126 and 128 are likewise provided 

with flanges 154 which are of such a diameter that the 
lower surface of the respective trays 30 rides thereon, 
thereby preventing the trays 30 from swinging upon round 
ing the rearward corners of the upward run of the tray 
conveyor 32. As shown in FIGURES 2 and 3 between 
the two rearward sprockets 126 and 128, the trays 30 are 
prevented from swinging by a vertically disposed chan 
nel 156 suitably mounted to the frame 10 and located so 
that the left hand side of the respective trays 30 is retained 
thereby. 
The trays 30 are successively tipped at the transferring 

station B by a vertically disposed tipping wheel 158 dis 
posed between the roller chain 122 and the upper tray 
rail 144 at such a height as to successively lift the left 
hand side of the respective trays 30 and move the tray 30 
to a tipped position in which the lengths of spaghetti there 
in are transferred to the associated tilted carton 16. 
As shown particularly in FIGURE 10, the tipping wheel 

158 includes four radially extending rectangular arms 
160 each having a pair of spaced apart rollers 162 ro 
tatably mounted thereto adjacent its outermost end, the 
rollers 162 being disposed on the surface facing the pivot 
connection of the respective trays 30. The tipping wheel 
158 is iixedly mounted, as shown in FIGURES 4 and l0, 
to a transversely extending shaft 164, the shaft 164 being 
journaled in bearings 16S suitably mounted to the frame 
10. The shaft 164 of the tipping wheel 158 is driven 
in timed relation to the movement of the trays 30 by a 
roller chain drive 166 which includes a sprocket 168 fixed 
to the shaft 164, a sprocket 176 (see FIGURE 4) at 
tached to the driven shaft 86, and a roller chain 172 
trained about the sprockets 168 and 170. 
The trays 30 are successively filled with a predeter 

mined number of lengths of spaghetti at the filling sta 
tion C which, as previously indicated, is disposed above 
the tray conveyor 32, rearwardly of the transferring sta 
tion B. The filling station C includes a dual yfilling mecha 
nism 174 mounted to a subframe `176 which, in turn, 
is mounted to the frame 10. The subframe 176, as 
shown in FIGURES 2 and 3 includes a plurality of up 
right angle bars 178 extending upwardly from the sides 
of the main frame 10 with a transversely extending, horl 
zontally disposed mounting plate 180 and a plurality of 
angle bars 182 spanning the upper ends of the upright 
angles 178. 
Each of the filling mechanisms 174 is adapted to sepa 

rate a predetermined number of lengths of spaghetti from 
the stacked lengths thereof generally without `breaking 
any of the lengths, and successively fill alternate trays 30 
with the predetermined number of spaghetti lengths as 
the trays 30 pass beneath the filling mechanism 174. 
While in the illustrated embodiment the filling mechanism 
174 is a dual unit, which is adapted to simultaneously fill 
two of the trays 30, for purposes of explanation, only ̀ the 
forwardmost of the filling mechanisms 114 will `be de 
scribed in detail. 
As illustrated particularly in FIGURES 2 and 3, the 

lengths of spaghetti to be packaged are placed in a lon 
gitudinally extending trough 184 so that they extend gen 
erally transversely thereof. The trough 184 which is 
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6 
slightly wider than the lengths of spaghetti, includes a 
lower wall 186, a left hand side wall 188, and a right hand 
side wall 190, the lower wall being sloped rearwardly 
toward a vertically disposed hopper 192. To aid in the 
movement of the spaghetti along the trough 184, the 
loading trough 184 which is resiliently mounted to the 
subframe 176 by laminated supports 194, is vibrated by 
a solenoid 196, the solenoid 196 being suitably mounted to 
the subframe 176. 
As illustrated in FIGURES 6 through 8, the hopper 

192 has a rectangular, horizontal cross section and in 
cludes vertically disposed rearward, right hand and left 
hand side walls 198, 200, and 202, respectively, and a 
forward wall 204 the upper portion of which extends 
downwardly at an angle toward the rearward wall, and 
the lower portion of which extends vertically whereby 
a reduced neck portion is provided at the lower end of 
the hopper 192. The hopper is mounted to the mount 
ing plate 180 by suitable means such as a. flange 206 dis 
posed on the lower end of the hopper 192. A slot 208 
is provided in the mounting plate 180 beneath the hopper 
'192 to permit the lengths of spaghetti to pass there 
through. 
The lengths of spaghetti within the hopper 192 are 

settled by a vibrator 210 connected to a sub wall 212 
within the hopper which sub wall is spaced a short dis 
tance from the forward wall 204 of the hopper v192, the 
lower portion of the sub wall 212 extending forwardly 
at a slight angle. 'I‘he vibrator 210 includes a solenoid 
214 connected to the sub frame 176 by a suitable means 
such as a bracket 216 connected to the flange 206 of 
the hopper 192. The armature 218 of the solenoid 214 
extends through an aperture 220 in the forward wall 204 
and is connected to the sub wall 212. To prevent the 
length of spaghetti from falling between the sub wall 
212 and the forward wall 204, a ñexible strip 222 is 
connected between the rearward edge of the trough 184 
and the upper edge of the sub wall 212. 
As shown particularly in FIGURE 7, a predetermined 

number of lengths of spaghetti is separated from the 
stacked lengths within the hopper 192 by a metering 
device 224 disposed below the hopper and suitably mount 
ed to the underside of the mounting plate 180. The 
metering device 224 illustrated includes a body 226 corn 
posed of a plurality of superimposed horizontally dis 
posed laminations arranged so as to form a verticaliy 
extending conduit 228 which is in communication with 
the slot 208 and the hopper 192. 
The conduit 228 is closed at its lower end by a lower 

retractable, horizontally extending closure wall or plate 
230 which is slidably mounted on the underside of the 
body 226 by a pair of longitudinally extending rails 232 
(see FIGURE 7). The closure plate 230 is horizon 
tally reciprocated by a reciprocating means 233, described 
hereinafter, between an extended or closed position and 
an open or retracted position, wherein a slot 234 in 
the closure plate 230 is moved to a position in align 
ment with the lower end of the conduit 228. 
The predetermined number of lengths of spaghetti 

is separated from the remaining spaghetti in the hopper 
192 by an upper retractable, horizontally disposed rela 
tively thin closure wall or plate 236. The upper plate 
236 is slidably mounted in a slot 238 which extends into 
the upper portion of the forward wall of the body 226 
of the metering device 224, the inner edge of the upper 
plate being beveled downwardly. The upper closure plate 
236 is reciprocated by the reciprocating means 233 be 
tween an extended or closed position and a retracted po 
sition, the upper and the lower plates being reciprocated 
in alternately opening and closing relationship. When 
the upper closure plate 236 is moved to its closed posi 
tion while the lower closure plate 230 is in its closed 
position, the predetermined number of lengths of spaghetti 
is segregated in the conduit 228 between the lower and 
upper closure plates 230 and 236. When the upper plate 
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236 is moved to its retracted position, a notch 246 in 
the rearward end of the upper closure plate 236 is aligned 
with the conduit 228 thereby permitting the lengths of 
spaghetti to pass into the lower portion of the conduit 
228. 
When the upper closure plate 236 is moved into its 

closed position while the lower closure plate 236 is in 
its closed position, because of the downwardly beveled 
forward edge of the upper plate 236, a number of lengths 
of spaghetti are displaced upwardly. To prevent a possi 
ble breakage of the lengths of spaghetti due to the weight 
of the overlying lengths of spaghetti restricting the up 
ward displacement thereof, a portion 242 o-f the hopper 
192 is set aside to ‘allow for such a displacement and 
also a portion of the weight of the overlying lengths is 
supported by the forwardly extending lower portion of 
the subwall 212. In the illustrated embodiment, the por« 
tion 242 of the hopper 192 is set aside from the main 
portion of the hopper 192 by a wall 244 which is spaced 
from the rearward wall 198 of the hopper 192 and ex 
tends upwardly at a forward angle from the neck portion 
of the hopper 192. Thus, the spaghetti lengths displaced 
by the upper plate 236 are allowed to move upwardly' 
since the overlying lengths of spaghetti are moved into 
the portion 242 of the hopper 192. 
The amount of spaghetti segregated between the lower 

and upper closure plates 230 and 236 is determined by 
the volume defined by the side walls of the conduit 228 
and the lower and upper closure plates 230 and 236. In. 
the illustrated embodiment, the volume is adjustable and. 
thus the number of lengths of spaghetti is varied by pro 
viding the conduit 228 with a forward wall section 246 
which is movable relative to the rearward wall 248 of 
the conduit 228. As particularly shown in FIGURES 
5 and 7, the forward wall section 246 is adjustably posi~ 
tioned by a pair of longitudinally extending, transversely 
spaced apart shafts 250 each of which is journaled in a 
bearing 252 suitably mounted to the subframe 176. The 
rearward end of each of the shafts 250 extends through 
an aperture 254 in the forward wall section 246 and is 
thre'adedly engaged in a threaded aperture 256 in a block 
258 suitably mounted within an aperture 260 in the for-> 
ward wall section. 
Attached to the forward end of each shaft is a bevel 

gear 262 which is driven by a cooperating bevel gear 264 
iixedly mounted to a transversely extending shaft 266, 
the shaft 266 being journa'led in bearings 268 suitably 
mounted to the subframe 17 6. The right hand outer end 
of the transverse shaft 266 is provided with a knob 270 
by which the forward wall section 246 of the conduit 228 
may be manually moved relative to the rearward Wall 
248 of the conduit 223, the transverse shaft 266 being 
locked in position by a spring biased do-g 272. A screw 
operated indicator 274 is provided on the shaft 266‘ to 
indicate the position of the forward wall section 246. 
The rearward tilling mechanism 174 is constructed in 

a similar manner as the forward filling mechanism 174 
described above except that, for convenience, the lower 
closure plate 236 of the forward filling mechanism 174 is 
extended rearwardly and is slotted so that the same plate 
serves as a lower closure plate for the forward and rear 
ward filling mechanisms 174. 
The lower and upper closure plates 236 and 236 of 

the forward and rearward filling mechanisms 174 are re 
ciprocated in timed relation to the movement of the tray 
conveyor 32 by reciprocating means 233 in a manner 
such that the trays 30 are successively filled in pairs. As 
shown particularly in FIGURES 5 through 8, recipro 
cating means includes a link means 273 which recipro 
catcs the upper closure plates 236 in unison with each 
other. The link means 278 includes a rocker arm 280 
which is flxedly mounted intermediate its length to a 
transversely extending shaft 232, the shaft 282 being jour 
naled in bearings 284 suitably mounted to the subframe 
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176. Each end of the »rocker ‘arm 2813 is rotatably con 
nected to one end of an adjustable link 236. 
The other end of the respective adjustable links 236 is 

rotatably connected to uppermost end of a second rocker 
arm 28S which is journaled intermediate its length on a 
transversely extending shaft 299, the ends of the shaft 
290 being journaled in bearings 292 suitably mounted to 
the mounting plate 130 of the subframe 176. The lower 
most end of the second rocker ann 238 is resiliently con 
nected by a retained spring 294 or such to the outer end 
of a crank arm 296 which is tixedly connected to the shaft 
296. 
The movement of the shaft 290 is transmitted to the 

upper closure plate 236 by a pair of spaced apart crank 
arms 298 tixedly attached to the shaft 296. The outer 
ends of the crank arms 298 are provided with slots 360 
for receiving circular end portions 332 of a rectangular 
rod 304 connected to the outer end of the associated 
upper closure plates 236. 
The shaft of the lirst mentioned rocker arm 286 is ro 

tated by a crank arm 306 ñxedly secured thereto, the 
outer end of the crank arm 306 being rotatably con 
nected to the upper end of the upwardly extending crank 
arm 308 which is tixedly secured at its lower end to a 
transversely extending .rocker shaft 310 (see FIGURE 
9). The rocker shaft 310 which is journaled in bearings 
312 suitably mounted to the frame 10, is rocked by a pair 
of spaced apart crank arms 314, each being tixedly se 
cured by one end to the rocker shaft 310 and being pro 
vided with a cam roller 316 at its outer end. The cam 
roller 316 of each of the crank arms 314 is adapted to 
engage the groove 318 in a plate cam 326 which is lixedly 
mounted to 'a transversely extending shaft 322, the shaft 
being journaled in bearings 324 suitably mounted to the 
-frame 10. 

The lower closure plate 230 which, as indicated pre 
viously, is common to the forward and rearward filling 
mechanisms 174, is reciprocated by a pair of spaced apart 
link means 326 (see FIGURE 9) connected between the 
rocker shaft 310 and the lower closure plate 230. Each 
link means 326 includes a generally upwardly extending 
crank arm 328 ñxedly secured at its lower end to the 
rocker shaft 310, and rotatably connected, as shown in 
FIGURE 6, at its upper end to one end of an adjustable 
link 330. The illustrated adjustable link 330 is offset 
downwardly in order to clear the `subframe 176. The 
other end of the adjustable link 330 is rotatably connected 
to a circular end portion of a transversely extending bar 
334 iixedly connected to the forward end of the lower 
closure plate 230. 
As shown particularly in FIGURE 3, the upper and 

lower closure plates of the filling mechanisms 174 are 
reciprocated in timed relation to the tray conveyor 32 by 
a roller chain drive 336 including a sprocket 338 iixedly 
mounted on the plate cam shaft 322, a sprocket 340 
mounted on the driven shaft 36 of the tray conveyor 32, 
agg a roller chain 342 trained about the sprockets 338 and 
3 . 

Motive power for the plate cam shaft 322 is provided 
by an electric motor 344 suitably mounted to the frame 10 
and connected to the plate cam shaft 322 by a roller 
chain drive 346 including sprockets 348 and 350 lixedly 
mounted respectively to the drive motor’s shaft 352 and 
the plate cam shaft 322, and a roller chain 354 trained 
about the. sprockets. To properly correlate the timing of 
the various stations during initial set up, the apparatus may 
be operated manually by a hand wheel 356 iixedly con 
nected to one end of the forward shaft 102 of the tray 
conveyor 32. 
The timing of each of the filling mechanisms 174 and 

the tray conveyor 32 is such that in operation, as shown 
diagrammatically in FIGURE l2 the lower closure plate 
234) is in its extended position and the upper closure 
plate 236 is in its retracted position when a tray 30 
is not located beneath the conduit 228. As the tray 30 
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is moved along by the tray conveyor 32 to a position 
approximately beneath the conduit 228, the upper closure 
plate 236 is moved to its extended position, as shown in 
FIGURE 13, thus displacing its volume in lengths of 
spaghetti, the lengths being moved into the set aside por 
tion 242 of the hopper 192. When the tray reaches a 
position beneath the conduit, as shown in FIGURE 14, 
the lower closure plate ‘230 is moved to its retracted 
position thus depositing the predetermined number of 
lengths of spaghetti into the continuously moving tray 30. 
The mouth of the tray 30 is made substantially wider than 
the conduit 228 to allow for the continual movement of 
the tray 30 while the spaghetti lengths are falling. Sub 
sequently, the lower closure plate 230, as shown in FIG 
URES l5 through 17, is moved to its extended position 
and the upper closure plate is moved to its retracted posi 
tion. As previously indicated, the two filling mechanisms 
174 operate in unison with each other, thus successively 
filling the trays 30 in pairs. ’ ' 

After the lengthe of spaghetti are successively trans 
ferred from each tray 30 to the associated carton by the 
tipping of the tray at the transferring station B, the tray 
30 returns to its normal position through the action of 
gravity. 
To settle the lengthsof spaghetti in the cartons 16 and 

thereby preventing individual lengths of spaghetti from 
sticking above the upper edge of the respective cartons 16, 
the cartons 16 are successively vibrated by a vibrator 
358 disposed below the carton conveyor belt (see FIG 
URE 3). In the illustrated embodiment, the vibrator 358 
includes a solenoid 360, suitably mounted to the frame 
10, the armature 362 of the solenoid 360 being suitably 
connected to a separated section 364 of the upper support 
plate 46 of the carton conveyor 2-4. 
The cartons 16 with the lengths of spaghetti therein 

are then successively righted as the cartons are propelled 
along the frame 10 through the camming action of the 
upper pair of guide rods 60 which, as shown in FIG 
URE 2, are offset back into position in vertical alignment 
with the lower guide rods 62. 
The cartons 16 are then advanced by the carton con 

veyor 24 to the forward end of the frame 10 where the 
filled cartons 16 may be removed for subsequent opera 
tions such as inserting additional ingredients therein, clos 
ing the upper closure flaps 22, and packing the cartons 
16 of spaghetti into shipping cartons. 

In operation, the empty cartons 16 are fed to the 
rearward end of the carton conveyor 24 which propels 
each carton 16 forward along the frame 10, the carton 
16 being guided therealong by the guide rails 60 and 62 
until the carton 16 is stopped >by the stopping means 68 
at the tilting station A. At the tilting station A, the 
carton is tilted by the star wheel 72 so that it is engaged 
by one of the upstanding lugs 26 on the continually driven 
timing conveyor 28 which then moves the tilted carton 
16 forward along the frame 10. Associated with the 
tilted carton 16 is one of the trays 30 which is continually 
propelled along by the tray conveyor 32 in timed rela 
tionship with the associated carton 16, the trays 30 having 
been filled -with a predetermined number of lengths of 
spaghetti at the ñlling station C. At the transferring 
station B, the tray 30 is tipped to transfer the lengths 
of spaghetti therefrom into the associated carton 16. 
Then, the lengths of spaghetti in the carton 16 are settled 
by the vibrator 358 and the carton 16 is righted through 
the camming action of the guide rods 60 as the carton 
16 is propelled by the carton conveyor 24 to the forward 
end of the apparatus. 

While the above described apparatus is particularly 
adapted to package lengths of spaghetti, it should be 
realized that other brittle articles, such as macaroni, 
straws, etc., may be packaged in accordance with the in 
vention. Various changes and modifications may be 
made in the above described packaging apparatus without 
departing from the spirit or scope of the invention. Vari 
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ous of the features of the invention are set forth in the 
following claims. 

I claim: 
1. An apparatus for packaging articles, comprising a 

frame, a plurality of spaced apart trays on said frame, 
means on said frame for moving said trays in a pre 
determined path of travel, means on said. frame for ñll 
ing said trays with a predetermined number of articles, 
means on said frame for moving a series of empty car 
tons along a path of travel parallel to a portion of the 
path of travel of said filled trays, the cartons being cor 
respondingly spaced and moved with respect to said filled 
trays, and means on Said frame for pivoting said trays 
about an axis which extends parallel to the path of travel 
so as to transfer the articles from said íilled trays to 
the corresponding cartons. 

2. An apparatus for packaging articles, comprising a 
frame, a plurality of spaced apart trays on said frame, 
means on said frame for moving said trays in a pre 
determined path of travel, one of the sides of the re 
spective trays paralleling the path of travel being open, 
each tray being pivotally mounted to the moving means 
along an axis which is adjacent said open side and ex 
tends parallel thereto, means on said frame for filling 
said trays with a predetermined amount of articles, means 
on said frame for propelling a series of empty cartons 
with their upper closure flaps open along such a path 
of travel that the cartons extend downwardly at an angle 
from the open side of the filled trays, the cartons being 
correspondingly spaced and moved with respect to the 
iilled trays, and means on said frame for successively 
pivoting said filled trays thereby transferring the con 
tents of each tray to the corresponding carton. 

3. An apparatus for packaging elongated brittle ma 
terial, comprising an elongated frame, a continually pro 
pelled tray conveyor extending longitudinally of said 
frame and having thereon a plurality of longitudinally 
spaced apart, transversely extending trays, one of the 
sides of the respective trays paralleling the path of 
travel being open, each of said trays being pivotally 
mounted to the moving means along an axis which is 
adjacent said open side and extends parallel thereto, a 
filling means spaced above said tray conveyor for suc 
cessively filling said trays with a predetermined amount 
of material as said trays pass therebeneath, a longi 
tudinally extending, continually propelled timing con 
veyor for propelling a series of spaced apart empty car 
tons with their upper closure llaps open along such a 
path of travel that the cartons extend downwardly at 
an angle from the open sides of said filled trays', the 
cartons being correspondingly spaced and propelled with 
respect to the filled trays, and means on said frame for 
successively pivoting said filled trays thereby transferring 
the contents of each tray to the corresponding carton. 

4. An apparatus for packaging lengths of spaghetti, 
comprising an elongated frame, a continually driven tray 
conveyor extending longitudinally of said frame and hav 
ing thereon a plurality of longitudinally spaced apart, 
transversely extending trays, one of the sides of the 
respective trays paralleling the path of travel being open, 
each of said trays being pivotally mounted on the mov 
ing means adjacent said open side, a filling means spaced 
above said tray conveyor for successively filling said 
trays with a predetermined number of lengths of spaghetti 
as said trays pass therebeneath, a longitudinally extend 
ing, continually driven carton conveyor for propelling 
a series of empty cartons in upstanding relationship with 
the upper closure flaps thereof open, said carton con 
veyor being disposed on said frame a su‘ñicient distance 
below and transversely of said tray conveyor to permit 
the cartons to be tipped to positions in which the car 
tons extend downwardly at an angle from the open ends 
of the lilled trays, a stop spaced above said carton con 
veyor for successively engaging the forward surface of 
the respective cartons, a continuously driven, horizon 
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tally disposed Star wheel located on said frame in such 
a position as to successively engage the longitudinal face 
of the respective cartons and tilt the cartons toward the 
tray conveyor, a longitudinally extending, continually 
driven timing conveyor disposed on said frame between 
said carton conveyor and said tray conveyor and having 
thereon a plurality of spaced apart upstanding lugs cor 
respondingly spaced and propelled with respect to said 
trays, said lugs being adapted to engage the rear surface 
of the respective tilted cartons, a continually driven 
tipping wheel disposed on said frame in position to suc 
cessively pivot said filled trays thereby transferring the 
lengths of spaghetti therein to the corresponding cartons, 
and guide rails disposed on each side of the path of 
travel of the cartons and being located so as to right the 
cartons after the cartons are filled. 

5. An apparatus for packaging articles, comprising a 
frame, a plurality of spaced apart trays on said frame, 
means on said frame for moving said trays in a predeter 
mined path of travel, one of the sides of the respective 
trays paralleling the path of travel being open, means 
on said frame for ñlling the respective trays with a pre 
determined number of articles, means on said frame for 
moving a series of empty cartons along a path of travel 
parallel to the path of travel of said filled trays, the 
cartons being correspondingly spaced and moved with 
respect to said filled trays, each tray being pivotally 
mounted to the moving means along an axis which is 
adjacent to the open side and extends parallel thereto, 
and a continuously driven tipping wheel disposed on 
‘said frame in position to successively pivot said filled 
trays thereby transferring contents thereof to the corre 
sponding cartons. 

6. An apparatus *for packaging articles comprising an 
elongated frame, a continuously driven tray conveyor ex 
tending longitudinally of said frame and having thereon 
a plurality of longitudinally spaced apart, transversely 
extending trays, one of the sides of the respective trays 
paralleling the path of travel being open, each tray being 
pivotally mounted to said moving means along an axis 
which is adjacent said open side and extends parallel there 
to, a filling means spaced above said tray conveyor for 
ñlling the respective trays with a predetermined number 
of articles, means on said frame for propelling a series 
of empty cartons with their upper closure ilaps open along 
such a path of travel that the cartons extend downwardly 
at an angle from- the open side of the ñlled trays, the 
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cartons being correspondingly spaced and moved with 
respect to the filled trays, and al continuously driven tip 
ping wheel disposed on said frame in position to succes 
sively pivot said iilled trays thereby transferring the con 
tents thereof to the corresponding cartons. 

7. An apparatus for packaging articles, comprising an 
elongated frame, a continuously driven tray conveyor ex 
tending longitudinally of said frame and having thereon 
a plurality of longitudinally spaced apart, transversely 
extending trays, one of the sides of the respective trays 
paralleling the path of travel being open, each of said 
trays being pivotally mounted on the moving means along 
an axis which is `adjacent said open side and extends paral 
lel thereto, means on said fraine for filling the respective 
trays with a predetermined amount of articles, a longi 
tudinally extending, continuously driven carton conveyor 
for propelling a series of empty cartons in upstanding rela~ 
tionship, with the upper closure iiaps thereof open, said 
carton conveyor being disposed on said frame a suiiîcient 
distance below and transversely of said tray conveyor to 
permit the cartons to be tipped to positions in which the 
cartons extend downwardly at an angle from the open 
ends of the filled traps, means on said frame for tilting the 
cartons toward the tray conveyor, means for propelling 
said tilted cartons along such a path of travel that the 
cartons are correspondingly spaced and moved with re 
spect to the filled trays, a continuously driven tipping 
wheel disposed on said frame in position to successively 
pivot said filled trays, thereby transferring the contents 
thereof to the corresponding cartons, and means on said 
frame for moving said cartons to an upstanding position 
after the cartons are filled. 
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