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This invention relates to carton handling mechanism 
for carton loading and sealing machines and particularly 
to a mechanism which ejects the cartons in ?at collapsed 
condition from a magazine and which progressively erects 
and squares the cartons in a positive manner during con 
tinuous advancement of the cartons in stream formation 
toward and through the loading and sealing machine. 
One of the primary objectives of the invention has been 

to provide a progressive erecting mechanism, utilizing 
traveling hold-down blades which are inserted transverse 
ly into the open ends of the ?at collapsed cartons, the 
traveling blades coacting with other longitudinally moving 
elements to erect the cartons in a rapid positive manner 
during continuous advancement of the cartons. 
The present progressive erecting mechanism includes, 

in general, a carton magazine arranged to con?ne the 
flat collapsed cartons in stack formation, and a carton 
ejection conveyor having ejection lugs traveling continu 
ously in a longitudinal path beneath the magazine and 
arranged to eject the ?at cartons individually from the 
lower end of the magazine. The traveling blade mecha 
nism mentioned above, comprises a blade conveyor hav 
ing individual hold-down blades which move bodily in 
the longitudinal direction in registry with and at the same 
speed as the collapsed cartons as they are ejected from 
the magazine. In addition, to the bodily longitudinal mo 
tion of the blades, each blade has a component of trans 
verse motion, such that by virtue of the coordinated lon 
gitudinal and transverse motions, one of the blades is 
inserted endwisely into each collapsed traveling carton 
immediately after it is ejected from the magazine. The 
blade is arranged to hold the ?at collapsed carton in a 
positive manner upon the support surface ‘over which the 
carton slides as its trailing edge is engaged by the ejection 
lug to advance the collapsed carton. 

In addition to the ejection conveyor, there is also pro 
vided an erection conveyor having spaced erection lugs 
which coact with the ejection lugs and traveling blades 
in erecting the carton. The erection lugs move in the 
same direction and at the same speed as the ejection lugs 
‘and traveling holddown blades and are arranged to rise 
progressively from a retracted position so as to engage 
the leading side panel of each collapsed carton, the adja 
cent bottom panel being held down upon the support 
surface by the traveling blade. The ?at carton is thus 
erected in parallelogram fashion (as viewed from the 
end of the carton) from the ?at collapsed condition to its 
fully erected condition ready for loading. 

Brie?y therefore, the present erection mechanism takes 
advantage of the ejection lugs, not only to shift the col 
lapsed carton in its own horizontal plane from the lower 
end of the magazine but also to assist in erecting the car 
ton by advancing it in time with the traveling blades and 
erection lugs. In other words, the ejection lugs, traveling 
blades ‘and erection lugs all cooperate with one another 
to provide rapid progressive erection of the continuously 
advancing cartons in a positive, reliable manner. 

In the modi?ed versions of the invention, which are 
included in the present disclosure, the erection lugs have 
been omitted; instead, the mechanism includes rotating 
star wheels which cooperate with the traveling blades and 
ejection lugs in erecting the cartons. In the modi?ed ver 
sions, the star wheels are mounted above the ejection 
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conveyor in a position to cooperate with the ejection lugs 
and traveling blades to erect the carton, utilizing the same 
progressive erection principle outlined above. However, 
in the modi?ed structure, the star wheel acts from above, 
upon the leading portion of each collapsed carton instead 
of acting from below, as disclosed with respect to the 
traveling erection lugs. 

In the preferred embodiment which has been selected 
to illustrate the principles of the invention, the ejection 
conveyor comprises a pair of chain runs, each carrying 
respective pairs of ejection lugs which are transversely. 
aligned with one ‘another and arranged to engage the 
trailing edge of the bowed carton at the bottom of the 
magazine. The erection conveyor comprises a single erec 
tion conveyor chain located downstream from the ejec 
tion conveyor and having spaced erection lugs adapted to 
engage the leading side panel of the collapsed carton. The 
downstream portion of the ejection conveyor straddles an 
upstream portion of the erection conveyor, such that the 
trailing edge of the blank is engaged by the ejection lugs 
after withdrawal from the magazine for positive advance 
ment while the leading side wall is acted upon by the 
erection lug, with the bottom panel of the traveling carton 
con?ned by the traveling hold-down blade. 
The traveling blades are carried by an overhead con 

veyor which extends along the overlapping portions of the 
ejection and erection conveyors; this overhead blade con 
veyor includes a stationary cam adapted to insert and 
withdraw the traveling blades transversely in time with 
each advancing carton so as to‘ cooperate with the ejec 
tion and erection lugs. After erection, each carton is 
transferred to a transport conveyor which carries the 
erected cartons through the loading and sealing machine. 
The loading and sealing machine comprises a carton 

loading section, an adhesive section and a ?ap closing and 
sealing section and is arranged to complete the packaging 
operation as the cartons are advanced therethrough by 
the transport conveyor. 
The broad idea of utilizing a transversely movable 

blade or'spear in a carton erecting mechanism is dis 
closed in Patent 1,746,836, issued on Feb. 11, 1930, to 
the present assignee. However, the earlier patent does not 
suggest the present concept of progressive erection, where 
in the blade travels longitudinally with the advancing car 
ton. Instead,‘the earlier patent is directed to an intermit 
tent motion machine, whereby the carton is moved in step 

- wise fashion during the erecting operation. The earlier 
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patent also fails to suggest the principle of ejection lugs, 
traveling blades, and erection lugs, all coacting with‘ one 
another in the progressive erection of the carton. 
A further objective of the invention has been to pro 

vide van improved carton stack handling mechanism for 
the magazine which segregates the individual collapsed 
cartons from the stack in a rapid positive manner for en~ 
gagement by the traveling ejector lugs, thereby to con 
tribute to the rapid reliable operation of the carton erec 
tion mechanism. 

Described brie?y, the stack feeding mechanism com 
prises a reciprocating suction mechanism having suction 
mouthpieces engageable with the opposite end portions 
of the lowermost collapsed carton of the stack, combined 
with a set of carton retaining ?ngers normally engaging 
the opposite side edges of the collapsed carton to support 
the stack within the magazine. During the carton with 
drawal, the suction mouthpieces engage the opposite end 
portions of the lowermost carton; the retaining ?ngers 
retract from the opposite side edges of the carton; then 
the suction mouthpieces descend. Immediately below the 
lower end of the magazine there is provided a pair of sta 
tionary rails which engage the mid-portion of the ?at car 
ton as it is withdrawn by the suction mouthpieces, thus 
causing the carton to be bowed downwardly across the 
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rails, with the end portions of the bowed carton disposed 
below the retaining ?ngers and in a plane to be engaged 
by the traveling ejection lugs. 
When the ?at carton reaches its bowed condition, the 

retaining ?ngers shift back to their retaining position be 
neath the end portions of the next ?at collapsed carton 
of the stack; the suction mouthpieces release the bowed 
end portions of the ?at carton at about the same time the 
ejection lugs engage. the trailing edge of the carton. The 

' ?at carton is then shifted by the ejecto‘rzlu‘gs-inrits own 
horizontal‘pla'ne from beneath the 'magazine for engage 
merit by the traveling blade and subsequent erection, as 
explained above. By virtue 'of the coaction between the 
retaining ?ngers, stationary support grails, suction mouth 
pieces and ejection lugs, all of which operate in time with 
one another, the cartons are ejected in a highly reliable 
and speedy manner. 
A further objective of the invention has been to pro 

vide a combined progressive erection and tamping mecha 
nism which acts upon the cartons after they have been 
loaded, closed and discharged from the transport con 
veyor, the tamping mechanism being operable to square 
each carton before it is discharged. 

- According to this aspect of the invention, there is pro 
vided, at the downstream end of the transport conveyor, 
a curved discharge plate which rotates each loaded and 
closed car-ton about its longitudinal axis through aquar 
ter turn in‘ cascade formation and which deposits the car 
ton upon a high speed conveyor with the carton resting 
upon one of its side walls. Downstream from the high 
speed conveyor, there is provided a' reciprocating presser 
foot forming a part of the tamping mechanism. The 
presser foot descends in time with the other components 
of the machine'so as to press the carton between its sup 
port surface and the presser foot momentarily, thereby 
to square the carton. The high speed conveyor is adapted 
to advance the cartons at a greater speed than the trans 
port conveyor so as to provide the dwell period required 
by the tamping mechanism. After having been tamped, 
the carton is advanced to a drying conveyor which sets 
the adhesive before the loaded carton is discharged‘from 
the machine. ' i ' 

The various features and advantages of the invention 
will be more fully apparent to those skilled in the art from 

V the following detailed description taken in conjunction 
with the drawings. 

' In the drawings :iv ’ 

FIGURE 1 is a fragmentary perspective view illustrat 
ing generally the carton magazine .and the carton erect 

' ing mechanism which progressively erects the cartons as 
they are withdrawn from the magazine. 
FIGURE 2 is an enlarged fragmentary perspective view 

detailing, the carton withdrawal mechanism which is 
mounted below the magazine. ' 
FIGURE 3 is an enlarged fragmentary perspective view 

showing the carton during transport from the magazine 
along the carton erecting chain runs and showing the 

' traveling blade which forms a part of the carton erecting 
mechanism. _ 

FIGURE 4 is a fragmentary side elevationrillustrating, 
in a general way, the sprocket chain system of the carton 
withdrawal and erection mechanism. ' 
FIGURE 5 is a fragmentary end elevation, as viewed 

along the line 5-5 of FIGURE 4, further illustrating 
the lower portion of the carton magazine and withdrawal 
mechanism. ' 

FIGURE 6 is a fragmentary end view taken from FIG 
URE 5, illustrating the action of thesuction cups and car 
ton ejection lugs during withdrawal of the carton from 
the lower end of the magazine. \ ' 

- FIGURE '7Vis a fragmentary sectional view taken along 
the line 7—-7 of FIGURE 5, illustrating the cam and link 
mechanism which actuates the suction mouthpieces 
mounted at the lower end of the magazine as part of the 
carton withdrawal mechanism. 
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FIGURE 8 is a fragmentary sectional view- taken along ' 

line 8—8 of FIGURE 5, further illustrating an actuating 
mechanism of the suction mouthpieces. i " 
FIGURE 9 is a fragmentary side elevation, as viewed 

along line 9—9 of FIGURE 5, "further illustrating the 
sprocket chain system of the traveling hold-down blades 
forming a part of the progressive carton erecting mecha 
nism. 

FIGURE 10 is atop plan, partially in section, taken 
along line 10—_10 of FIGURE 9 further ‘illustrating the 
arrangement of the traveling blades and other components 
of the carton erecting section. ' 
FIGURE 11 is a sectional view taken along line ‘11‘——11 

of FIGURE 9, further illustrating the progressive carton 
erecting mechanism. - ‘ ' 

FIGURE 12 is a top plan view of the carton feeding 
and progressive erection mechanism as viewed along line 
12—12 of FIGURE 4. ' " , ‘ 

FIGURE 13 is a fragmentary top plan as viewed along 
the line 13-413 of FIGURE 4 illustrating'the progressive’ 
carton erection mechanism downstream from FIGURE 
12, illustrating particularly the arrangement of the travel 

, ing blades which assist in the carton erection. 
FIGURE 14 is a diagrammatic view, further illustrat 

ing the progressive carton erecting mechanism, including 
the traveling blades and coacting erection lugs as viewed 
from the side of the machine opposite to that shown in 
FIGURE 4. ' 

FIGURE 15 is a fragmentary perspective view, illus 
trating the downstream end of the machine, particularly 
the discharge mechanism which turns and conveys the 
?lled cartons from the machine to the tamping mecha 
nism. 

FIGURE 16 is a fragmentary longitudinal sectional 
view taken along line 16—16 of FIGURE 15, further il 
lustrating the carton discharge mechanism. 
FIGURE 17 is a fragmentary cross sectional view taken 

along the'line 17—17 of FIGURE 15, further detailing 
the carton discharge and tamping apparatus. > T 
FIGURES 18 and 19 are enlarged fragmentary dia- ' 

grammatic views generally similar to FIGURE 16 and , 
illustrating the operation of the carton tamping and dis 

' charge mechanism. ' 
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. FIGURE 20 is a diagrammatic view illustrating a modi 
?ed arrangement in which a rotating star wheel is utilized 
in place of the erection lugs for progressive carton 
erection. ‘ ' 

FIGURES 21-23 are diagrammatic views illustrating 
the operation of the rotating star wheel in erecting the 
carton. ' ' I 

' FIGURE 24 is a diagrammatic view showing a further 
modi?cation of the star wheel arrangement. 
FIGURES 25 and 26 are diagrammatic views illustrat 

ing the operation of the star wheel. 

General arrangement 

As explained above in general terms, the cartons which 
are handled by the present machine are of the endload 
ing type, that is, the articles, such as the stacked tissue 
sheets, for which the machine is particularly intended, 
are fed'into an open end of the carton’ after it is erected. 
In this particular type of carton, the end ?aps are ad 
hesively secured after the stack of sheets is inserted. The 
machine therefore includes ?ap handling mechanism, 
loading mechanism, means for applying liquid adhesive 
to the ?aps, and means for’folding the ?aps to a closed 
position, ‘ . 

The invention is directed primarilyto the mechanism' 
' for feeding and erecting the cartons progressively and 
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also to the tamping mechanism which acts upon ‘the oppo 
site sides of the carton to square it before it is ‘discharged 
from the machine.‘ . ' 

The carton loading and sealing machine, which ‘ in 
cludes the ?ap handling mechanism, adhesive applying 
mechanism, loading mechanism, and ?ap closing mecha 






















