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CARTON FEED ING AND FLNG SYSTEM 

George B. First and Hans Grotewold, Philadel 
phia, Pa., assignors to Stokes and Smith Com 
pany, Summerdale, Pa., a corporation of Penn sylvania, 

Application November 16, 1939, Serial No. 304,678 
(CL. 93-6) 13 Claims. 

Our invention relates to systems for feeding 
and filling cartons. v 
In accordance with our invention, cartons are 

removed from a stack thereof and delivered to 
a conveyor which transports them through a 
filling station with control of feed of cartons 
from the stack to the conveyor effected in de 
pendence upon the amount of filling, in each of 
the successive cartons, lying between predeter 
mined limits of excess and deficiency; further 
more, aforesaid detector device additionally may 
control mechanism for ejecting from the con 
veyor, preferably before they are closed, those 
cartons whose contents are of improper amounts; 
more particularly, the conveyor may continue to 
operate Or continue to run notwithstanding 
aforesaid interruption of feed of cartons thereto 
and ejection of cartons therefrom, thus to clear 
itself of, or transport to their proper destination, 
those cartons which have received sufficient filling. 

Further in accordance with our invention, the 
cartons, while flattened or collapsed, are in suc 
cession removed from a stack thereof by a grip 
per, preferably of the suction type, which so 
positions them that they are opened, in prepara 
tion for filling, by their engagement with abut 
ments on the conveyor; more particularly, the 
cartons are transferred to pockets or recesses 
provided on the conveyor by a member recipro 
cating lengthwise of the stack. 

Further in accordance with our invention, upon 
removal of collapsed cartons from the forward 
end of the stack, the stack is advanced step by 
step by mechanism comprising a one-way clutch 
having an oscillating driving member which for 
feed of the stack is free to follow the movements 
of a reciprocating actuator to which it is resil 
iently coupled, preferably by an elastic fluid, and 
which driving member is precluded from follow 
ing aforesaid movements of the actuator by a 
control member engaged by the forward end of 
the stack upon arrival of its forward end at a 
predetermined position. 
Our invention further resides in the features 

of construction, combination, and arrangement 
hereinafter described and claimed. 
For an understanding of our invention, ref 

erence is to be had to the accompanying draw 
ings, in which: 

Fig. 1, in perspective, illustrates a system for 
closing and filling cartons; 

Fig. 2, in perspective, with parts omitted and 
with parts broken away, illustrates mechanism 
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for removing cartons from a stack and opening 
them; 

Fig. 3, in perspective, illustrates mechanism 
for transferring the open cartons to a conveyor; 

Fig. 4, in perspective, with parts omitted and 
with parts broken away, illustrates stack-feeding 
mechanism; 

Fig. 5, in perspective, illustrates a modification 
of the carton-transfer mechanism; 

Fig. 6, in perspective, with parts omitted and 
with parts broken away, shows an arrangement 
for checking the degree or sufficiency of filling 
of the cartons; 

Fig. 7, in perspective, with parts omitted and 
with parts broken away, illustrates ejector mech 
anism controlled by the apparatus shown in 

'Fig. 6. 
Referring to Fig. 1 which exemplifies opera 

tions performed upon cartons by a machine gen 
erally of the type disclosed in United States Let 
ters Patent No. 1,527,050 to Delamere et al., the 
cartons C are, in turn, removed from the stack 
S by mechanism hereinafter more fully described, 
and delivered to an endless conveyor comprising 
a belt 2 (Figs. 6, 7) which passes about the drums 
3, 25, Fig. 1, and from which extend blocks 
forming a series of pockets or recesses for re 
ception of the cartons. As each carton moves 
beyond the position of carton 2C, Fig. 1, its bot 
tom flaps C and C2 are turned upwardly and 
inwardly, and its flaps C3, C4 are bent upwardly 
and outwardly so that, as the carton moves 
toward and beyond the position of carton 4C, 
Fig. 1, adhesive is applied by the roller AB to 
the under face of the four flaps. - 
A preferred arrangement for supplying adhe 

sive to the roll AB, and also to roll AT which, 
as hereinafter described, applies adhesive to the 
top flaps C5-C8 of the cartons, is disclosed in 
Our Copending application Serial No. 302,806, 
filed November 4, 1939. 
As each carton moves beyond the adhesive 

applying roll AB, the flap C3 is turned down 
wardly and then upwardly into adhesive engage 
ment with flaps C1, C2 and finally the flap ca. 
is moved into overlying adhesive engagement 
With panel C3. 
Each of the cartons with its bottom thus closed 

then, in turn, passes through a filling station 
F for filling by mechanism preferably of the 
type disclosed and claimed in our copending ap 
plication Serial No. 302,807, filed November 4, 
1939. During passage of the cartons through 
the filling station, the open upper end of each 
carton is aligned with a filling snout 4 depend 



2 
ing from the rotating plate 5; at a predetermined 
position of each carton, a gate 6 supported by 
plate 5 for movement between a filling Snout 4 
and its associated measuring flask swings out 
wardly to allow a charge of filling material with 
in the flask to fall into the carton below it. 
As each carton moves beyond the filling sta 

tion F, the quantity of material in each of them 
is checked by a device L, hereinafter more fully 
described, and if the filling in any carton is in 
error in amount, more particularly insufficient, 
that carton, preferably at a Subsequent position, 
is ejected from the conveyor by ejector mecha 

0. 

nism E, hereinafter more fully described. Pref 
erably, the mechanism for detecting error in 
quantity of material in the cartons also controls 
the feeding of cartons from stack S, so that when 
the device L detects improper amount of filling 
of cartons, supply of additional cartons to the 
conveyor 2 is interrupted. 
Those cartons which are not ejected from the 

conveyor 2 continue to move therewith toward 
the adhesive-applying roll AT Which applies a 
coating of adhesive to their top panels C5-C8 
which, prior to arrival of each carton at roll AT, 
have been bent to the position shown, carton 6C. 
Thereafter, the flaps C7, C8 of each carton are 
folded over into adhesive attachment with each 
other and flaps C5, C6 to form the closed top of 
the Carton. 
The completed cartons are diverted from the 

conveyor belt 2 and turned through an angle of 
substantially 90 for travel broadside With re 
spect to each other (cartons 22C, 23C, etc.) be 
tween belts, not shown, which apply pressure, for 
suitably long time, to the closed ends of the car 
tons during their travel to a discharge point. 
A preferred arrangement for turning the cartons 
and applying pressure to their ends during set 
ting of the adhesive on the flaps is disclosed and 
claimed in our aforesaid Copending application 
Serial No. 302,806. 

Referring to Fig. 2, the stack of flattened car 
tons is disposed upon a support or plate 8 with 
the front end of the stack adjacent a region 
where the conveyor belt 2 passes about the periph 
ery of drum 25. The knife 9 for entering each 
flattened carton is adjustably secured, as by nut 
O, to member pivotally mounted at 2 to the 

upper end of the vertically reciprocable bar 3, 
or preferably, as indicated, to the adjustable ex 
tension 3A thereof. The Spring f4 between the 
member and its support 3A biases the knife 
9 against the front face of the stack yet permits 
it to yield when the suction gripper device here 
inafter described pulls the end Carton of the 
stack toward the position shown in Fig. 2. When 
the cartons are of the type shown, with flaps C5, 
Cs shorter than the flaps C, C8, the knife 9, 
for uppermost position of its reciprocating sup 
port 3, bears against panel C8 at that region 
thereof exposed above the shorter flap C6. As 
the knife 9 descends, it SWings the side S of the 
carton in counterclockwise direction, as viewed in 
Fig. 2, and positively separates the sides S, S2, 
S3 notwithstanding any inadvertent bond due, for 
example, to adhesive which may have been, dur 
ing manufacture of the flattened carton, Squeezed 
out of the usual seam between the sides S1, S2. 
This preliminary opening of the carton, which 
may often be dispensed with, insures opening of 
the cartons by the mechanism hereinafter de 
Scribed. 
The reciprocating bar 3 which supports the 
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for connection, by link 6, to the lever 7 upon 
which is mounted the cam follower 8 continu 
ously engaged by the periphery of the cam 9 
on shaft 20 continuously driven from the drive 
shaft of conveyor belt 2 at such speed that cam 
9 makes one revolution during advance of a 

Carton by belt 2 through a distance corresponding 
With a distance between the center lines of ad 
jacent cartons. 
The knife 9 and its support are thus positively 

moved upwardly; however, the downward move 
ment of the knife is preferably effected by biasing 
means capable of yielding in event the knife 9 is 
jammed in its descent, as by improper position 
ing of the cartons in the stack; for example, if 
the front face of the stack becomes inclined, the 
obstruction offered by the stack to the descend 
ing knife might seriously damage the mecha 
nism. In the exemplary arrangement disclosed, 
the downward movement of the knife 9 is effected 
by Spring 2 positioned between the guide 22 ex 
tending upwardly from the base of the housing 
5 and the adjustable stops or nuts 23 on rod 24 

24 which extends through the guide 22 for con 
nection to one end of a chain 25 which passes 
about small Sprocket 26 and is attached thereto. 
The large Sprocket 27, also attached to shaft 28, 
is connected to one end of chain 29 which passes 
OVer an idler Sprocket 30 for connection at 3 to 
the lower end of the reciprocable bar 3. Ac 
cordingly, the Cam 9 in moving bar 3 upwardly 
effects compression of spring 2 for storage of a 
limited amount of energy to be expended in ef 
fecting downward movement of knife 9. 
The cartons are in turn removed from stack S 

by Suction-feed devices 32 attached to the hollow 
shaft 33 for movement therewith as it is oscil 
lated, in timed relation to conveyor 2, by the cam 

40 
34 on shaft 20. The periphery of the cam 34 
is continuously in engagement with cam follower 
35 on lever 36 pivotally mounted at one end upon 
the pin 3 supported by wall structure housing 
5, and at its other end pivotally connected to 

the link 38 extending to the arm 39 attached to 
45 

50 

55 
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65 
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aforesaid hollow shaft 33. The spring 40 con 
nected to link 38 biases the suction devices 32 
toward engagement with the end carton of the 
stack S. At its lower end the hollow shaft 33 is 
connected, as by hose 4, to a suitable source of 
Suction, Such as a Suction pump, and intermedi 
ate its ends shaft 33 is provided with a relief valve 
42, biased to closed position by spring 43, and 
opened by engagement with a stationary stop 
structure 44 when the suction devices 32 have 
removed a carton from the Stack. 
The opening of valve 42 occurs substantially 

concurrently with movement of the suction heads 
32 in counterclockwise direction by or between 
the members 45 which serve as stops engaging 
the removed carton positively to strip it from 
the Suction heads. The leading face of each of 
the conveyor blocks is serrated to catch or en 
gage the corner or edge of each carton between 
its panels S2, S3 and so by its movement coacts 
With the suction heads 32 to open the carton, for 
Subsequent reception of filling, before or as it is 
transferred into the conveyor pocket. 
Conveyor 2 is so timed that substantially con 

currently with withdrawal of a carton by the 
suction feeders 32, a pocket or recess formed by a 
pair of conveyor blocks f is in position to receive 
the carton. Transfer of the open carton into 
this pocket or recess is effected by pusher mech 
anism comprising the horizontally reciprocating 

knife 9 extends downwardly into the housing 5 75 bar 46 slidably received by guides, not shown, at 
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tached to the housing 5. The bar 46 is con 
nected by link 47 to bell-crank lever 48 pivotally 
supported from wall structure of housing 5 and 
connected by a link 49 to crank-pin 50 extending 
from the face of gear 5 driven by gear 52 on 
the shaft 20. 

For each rotation of shaft 20, bar 46 recipro 
cates to transfer a carton which has been sepa 
rated from the end of Stack S into an empty 
pocket of the conveyor 2. 
The feed of cartons from stack S may be in 

terrupted at any time, without interruption of 
operation of the other parts of the machine, by 
swinging a control handle 5 in clockwise direc 
tion from the position shown in Fig. 2, to posi 
tion a latch 58 in the path of shoulder 59 of the 
member 60 attached to shaft 33. The angular 
disposition of member 60 on shaft 33 is such that, 
the latch 58 will ride off shoulder 59 and fall 
behind it when the suction devices 33 are sub 
stantially away from the end of the stack of 
cartons S. latch 58 therefore restrains the devices 
32 from movement by spring 30 toward the stack 
S. When latch 58 is released, as by return of 
handle 57 to the position shown in Fig. 2, thc 
spring 40 is effective to reestablish normal opera 
tion of the suction heads 32 by cam 34. 

Preferably the mechanical connections between 
the control handle 57 and the latch 58 comprise 
a toggle formed by the arm 6, attached to the . 
shaft 62 of latch member 58, and the arm 63 
pivotally connected to arm 6 and slidable 
through the hub 64 of the control lever 57. Thie 
spring 65 is compressed when the control mem 
ber 57 is moved in either direction to swing the 
arms 6 f, 63 over center to break the toggle; stops 
66 and 67 limit movement of the latch member 
58 by spring 65 in both directions. When mem 
ber 58 is in engagement with stop 66, it is sub 
stantially away from the member 60 and does not 
engage member 60, for any angular position 
thereof, until handle 57 has been moved suf 
ficiently to break the toggle. 
When it is desired to interrupt removal of car 

tons from stack S, the control ever 57 may be 
operated at any time in a revolution of shaft 
20, yet the carton feed will not actually stop 
until there has been completed the removal and 
transfer of any carton whose removal from the 
stack has been initiated. 
The control handle 57 may be operated at any 

time to resume feed of the cartons, but the re 
sumption of feed will not actually begin until 
the conveyor 2, knife 9, and pusher bar 46, which 
have continued to operate, assume, with respect 
to suction heads 32, their proper positions for 
normal operation. 
The latch 58 is also subject to the control of 

an electromagnetic device 68A whose armature or 
core member 68B is connected to the knee of 
the toggle 6, 63 by the link 68. As hereinafter 
more fully described, the solenoid 68A is ener 
gized, when a carton receives insufficient amount 
of filling material, to move the toggle arms 6, 63 
over center and so bias the latch 58 for inter 
ruption of the carton feed, as above explained in 
connection with manipulation of the manually 
operable control lever 57. 
In Fig. 4, there is shown the mechanism for 

feeding the stack of cartons to position for suc 
cessive removal of the cartons by the suction 
grippers 32. The rear carton of the stack is 
engaged by a plate 69 Supported from the 
weighted member 70 resting upon and advanced 
by the chains 7. Preferably the engagement be 
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tween the chains and member 70 is merely a 
frictional engagement afforded, for example, by 
a facing 72 of sponge-rubber or equivalent ma 
terial attached to the under face of member 70. 
The sides of the stacle are engaged by guide 

bars 73 to whose forward ends are attached, as 
by bolts 74, the adjustable stops 75 whose ends 
are curved outwardly and away from the face of 
the end carton of the stack. 
The stop 6 for engaging the lower edge of the 

front carton of the stack is adjustably attached 
to a bracket, not shown, extending from the un 
der face of the plate 8. As shown, stop 76, be 
cause of a notch in the then front carton flap 
C3, clears that flap and engages the then rear 
flap C4 of the front carton; similarly the yield 
ing stop 77, preferably a roller at the end of 
spring arm 78, clears the top flap C, because of . 
a notch therein, and engages the flap C8. 
The spring arm 78 is adjustably secured, as by 

screw 79, to a bracket 80 which extends over 
the top of the stack and to which may be at 
tached a spring member 8 for pressing against 
the top of the stack, particularly near the front 
end thereof. 
As the stack is depleted by the automatic re 

moval of cartons from the front end thereof, ad 
ditional cartons are added to the rear of the 
stack by an operator who need simply lift off 
or slide back the member and insert addition 
all cartons between the plate 69 of member 70 and 
the rear face of the cartons already in place. 

Feed of the stack S is effected by the inter 
mittent actuation of the chains f which pass 
over the sprockets 83, 83 on shaft 84 to which is 
attached the driven member 85 of a ratchet or 
one-way clutch mechanism; i. e., a clutch effec 
tive for rotating driven member 85 during only 
One direction of rotation of the driving member 
86, which driving member 86 is attached to or 
formed with an arm 82 connected by link 87 to a 
piston 88 slidable within a cylinder 89 attached 
to wall structure of housing 5. Piston 90, slid 
able within the cylinder 89, is connected by link 
9 to arm 92 pivoted at 93 to the wall structure 
of the housing 5 and carrying a cam follower 
received by cam track 95 of the cam 96 attached 
to the continuously rotating shaft 20. As piston 
90 is moved downwardly, the suction created with 
in the cylinder 89 Causes a follow-up movement 
of the piston 88. The resultant movement of the 
driving clutch member 86 in clockwise direction 
is transmitted by the rollers 98 to the driven 
clutch member 85. 
Upon upward movement of piston 90, the air 

Within the cylinder 89 is compressed and piston 
88 is raised, with consequent movement of the 
clutch member 86 in reverse direction. This re 
Verse movement of member 86 is not transmitted 
to the conveyor chains through the clutch rollers 
98 and driven clutch member 85. Excess pres 
sure within the cylinder 89 is avoided by a sim 
ple relief valve comprising, for example, a light 
spring member 99 biased by its own resiliency to 
close a port extending through the piston 88. 
Thus, for each revolution of shaft 20 the con 

veyor chains 7, 7 advance by a small amount 
or short step to advance the stacks. 
The extent to which the conveyor chains are 

noved for each revolution of shaft 20 can be 
controlled by adjustment of the stop OO which 
engages the member of attached to and mov 
able with the driving clutch member 86. The 
position of stop OO determines the lowermostpo 
sition to which piston 88 can be moved by suc 
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tion created in cylinder 89; in other words, stop 
OO provides means for adjusting the stroke of 

piston 88, and therefore adjustment of the in 
crement of advance of chains 7, notwithstand 
ing constancy of the length of stroke of piston 90. 

Interruption of operation of the stack-feeding 
chains 7 is controlled by a pivoted latch 02 
which can be swung to position its shoulder 03 
in the path of member O attached to the drives 
ing clutch member 86. When latch member 102 
is swung in clockwise direction from its position 
shown in Fig. 4, so to engage member 10, the 
piston 90 reciprocates idly without effecting cor 
responding reciprocation of the piston 88. The 
atch O2 may be controlled automatically in re 
sponse to arrival of the front carton of the stack 
at the desired position for its removal by the 
suction heads 32; for example, in the particular 
arrangement disclosed, there is provided the feel 
ero attached to shaft 05 and biased, as by 
a suitably light spring 06, to engage the front of 
the stack. When the arm 04 by engagement 
by the front end of the advancing stack is Suf 
ficiently moved in opposition to spring fo6, the 
arm O7, attached to shaft 05, effects operation 
of a switch 08 to energize solenoid 09 whose 
armature or core O is connected by link 
to arm f2 attached to shaft - 3 of aforesaid 
latch member 102; movement of armature. 
in response to energization of solenoid 09 posi 
tions latch member 02 in the path of the ex 
tension Oil of the clutch member 86 and SO pre 
cludes further feed of the stack. The Switch 08, 
though shown conventionally as of the push 
button type, preferably is of known type requir 
ing for operation of its contacts only a very Small 
force and an operating member moving through 
only a few thousandths of an inch. 
When switch 08 is opened, the Solenoid 09 is 

deenergized and spring 2A connected between 

O2 and armature 0 to their positions shown 
in Fig. 4. 

in the modification shown in Fig. 5, the car 
tons, instead of being directly transferred from 4: 
the stack S to the conveyor 2, are delivered by 
the carton-feeding mechanism shown in FigS. 2 
and 3 to an intermediate conveyor member con 
prising a drum 25A having extending therefrom 
blocks. A providing recesses or pockets to receive 
the cartons which travel with the drum. 25A until 
deflected therefrom by a stripper plate f4 which 
coacts with the members 5 to form a gate 
through which each carton in turn is forced to 
pass between the pressing rolls 6, 6 rotating 
at suitably high speed. As each carton emerges 
from between the rolls f6, its leading edge or 
corner is engaged by a block of conveyor 2 
moving about the axis of drum 25 So that, as in 
Fig. 3, by continued movement of the con 
veyor the carton is opened in the recess or pocket 
between that block and the preceding block. 
During their travel with the rotating drum 25A, 
the cartons are precluded from moving Out 
wardly by the guide bars 54A preferably adjust 
ably attached to support 56A. 
In passing from conveyor 25A to conveyor belt 

2, the cartons are refolded and flattened to 
weaken or break the fibres along the edges X, Y, 
along which they previously, while in stack S, 
were not folded. It is thus insured the sides of 
each carton, when formed, Will remain Substan 
tially at right angles. 
This modification is particularly desirable when 

the cartons after closure of their bottoms are 
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transferred from conveyor 2 to another machine 
for filling; when the cartons remain in conveyor 
2 for the filling and closing operations shown in 
Fig. 1, the simpler arrangement shown in Fig. 3 
is usually satisfactory for most kinds of cartons. 
The device I, Fig. 6, for detecting whether or 

not the Cartons have received proper amount of 
filling, comprises a disc i? having a plurality 
of circumferentially spaced pins 8 extending 
from One face thereof. Each pin passes through 
an elongated slot 9 in a feeler member 20 
maintained in vertical position by its weighted 
feeling end 2. From the upper end of each 
member 20 there extends a member comprising 
shaft 23 and roller 24 thereon for operating 
electric Switch 35 under circumstances herein 
after discussed. 

Disc f is mounted upon shaft 25 whose op 
posite ends are respectively received by slides 
26 and 27 between which the row of filled car 

tons is transported by conveyor belt 2. The slide 
26 is guided by bracket 28 extending upward 

ly from the bridge 29 which extends between 
the conveyor drums 3 and 25. With locking 
screw 130 released, the slides 26 and 27 may be 
raised or lowered by adjustment of screw 3 so 
to predetermine the lowest point of the path of 
travel of the Weighted ends f2l of the members 
20. From the lower end of slide 27 extends, 
bar 32 slidably received by bracket 33 which 
extends beneath belt 34 to the bridge mem 
ber 29, - 
Upon the slide 2 is mounted a switch 35 

which is closed to energize solenoid 68A of the 
CartOn-feed mechanism (Fig. 3) when one of the 
members 20 enters a carton which is insufi 
ciently filled. The switch 35 which may be of 
any desired Construction is mechanically con 
nected to the member 36 pivotally mounted upon 

40 
arm 2 and pin 5 is effective to return latch. 
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slide 2 and biased by spring 3 into the path of 
the rollers 24. 
Assuming the cartons are in proper annount 

filled, each of the members 20 as it enters a car 
ton engages the filling to hold roller 24 sufi 
ciently high to prevent its engagement with 
member 36. When, however, a carton is in 
Sufficiently filled (carton C3, Fig. 6), the mem 
ber 20 which enters it moves downwardly be 
yond the usual position corresponding with 
proper amount of filling, so that roller 24 en 
gages member 36 and thereby rocks it sufficient 
ly to effect closure of switch 35. The resulting 
energization of Solenoid 68A, Fig. 3, interrupts 
the feed of cartons from stack S to the con 
Weyor 2. 
To prevent the detector L. from repeatedly 

stopping the feed of cartons when the conveyor 
pockets passing beneath disc 7 are empty of 
cartons, as at the beginning of a run for example, 
there is provided a second switch 38 electrically 
in Series with Switch 35 to prevent energization 
of Solenoid 68A by closure of switch 35 in event 
Such closure is due to absence of a carton rather 
than insufficient or other improper filling of a 
carton. Switch 38, in the example disclosed, 
comprises an arm 39 which, when engaged by a 
carton whose sufficiency of filling is being 
checked, holds the switch contacts closed in op 
position to a biasing spring 40; if no carton is 
present, Spring 40 opens switch 38 and so 
renders closure of switch f35 ineffective to en 
ergize Solenoid 68A. 
- For detecting over-filling or too great an 
amount of filling, the positions of member 36 
and member 24 are relatively reversed, so to 
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cause member 24 to lift member 36, with switch 
35 positioned to be closed by member 36 when 

So lifted. 
In brief, interruption of feed of Cartons to the 

conveyor may be effected in dependence upon 
any amount of filling either in excess of or less 
than a predetermined or desired amount of fill 
ing. 
The detector L. may also be utilized to cause re 

moval from the row of cartons of those which are 
insufficiently filled by control of ejector mech 
anism E, preferably constructed as shown in Fig. 
7. The ejector comprises two members 4, 42 
normally to one side of the path of travel of 
the cartons and mounted to move parallel to 
each other respectively above and below the belt 
2 to engage a carton to be ejected both near its 
top and bottom. 
Intermediate their ends, the members 41, 42 

are pivotally connected to arms 43, f44 attached 
to the vertically mounted shaft 45; at its end 
more remote from belt 2, member 4 is pivotal 
ly connected to arm 46 attached to shaft 47 
to which is also attached a bell-crank lever 48 
one of whose arms is pivotally connected to ejec 
tor member 42 and the other of whose arms is 
pivotally connected to a rod 49. To shaft 47 
is also attached arm 50 carrying a follower 5 
for engagement with the can 52 on shaft 53 
timed to make one revolution while conveyor 2 is 
advancing the cartons through a distance corre 
sponding with the distance between the center 
lines of a pair of adjacent cartons. Such timing 
may be effected by suitable gearing between shaft 
53 (corresponding with shaft 00 of our afore- ; 

said Copending applications) and the drive shaft 
of conveyor drum 3. 
With the parts in their positions shown in Fig. 

7, the ejector members 4, 42 are restrained 
against movement by the powerful spring 54 
by engagement of stop member 55, on operating 
rod 49, with the latch member 56 connected 
by link S7 to the core or armature 58 of sol 
enoid 59. 
As thus far described, so long as latch mem 

ber 56 remains in the position shown in Fig. 7, 
spring 54 remains compressed and does not 
operate ejector members 4, 42. When, how 
ever, solenoid 59 is energized by closure of 
switch 35, Fig. 6, in response to detection of 
an insufficiently filled carton, latch 56 is moved 
downwardly, in opposition to biasing spring 60, 
out of the path of stop member f35 and is locked 
in its lower position by a second latching member 
6 biased to its latching position by spring 62. 
The ejector members 4, 42, however, do not 
operate immediately upon energization of sole 
noid 59; they remain in their retracted posi 
tion until the insufficiently filled carton has 
moved beyond the light-weight detector and into 
the path of ejector members 4, 42, where 
upon the fall in cam 52 permits spring 54 
abruptly to actuate members 4, 42 and so 
forcibly eject the improperly filled carton from 
conveyor 2 through a gap in the side guides 
54B. 
At or near the end of forward movement of 

the ejector, the second latch member 6 f is re 
leased from engagement with latch member 56 
by the adjustable stop 63, whereupon latch 
member 56 is moved by spring 60 upwardly 
into engagement with the under face of exten 
sion 64 of stop member 55 on rod 49. As rod 
49 is returned to its original position by the 

rise of cam 52, latch 56 slides along the under 
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face of extension f6 and eventually passes be 
yond the extension 64, whereupon spring 60 
effects further upward movement of latch 56 
to position predetermined by stop 65. 
To avoid need for solenoid 59 to overcome 

the large frictional resistance otherwise exist 
ing between the latch, 56 and stop 55, the cam 
52 throughout the angle A is effective to hold 

stop 55 slightly away from engagement with 
latch 56 and it is within this angle that switch 
35 of the light-weight detector operates, if at 

all, to energize solenoid 59. 
What We claim is: 
1. A System for conveying and filling cartons 

comprising means for removing flattened car 
tons from a stack thereof, an endless conveyor 
cooperating with said means to open the cartons, 
means for filling the opened cartons during their 
transport by Said conveyor, and means responsive 
to the amount of filling in an opened carton for 
interrupting operation of said carton-removing 
means and ineffective to preclude continued op 
eration of said conveyor. 

2. A system for conveying and filling cartons 
comprising means for removing flattened cartons 
from a stack thereof, an endless conveyor co 
operating with said means to open the cartons, 
means for filling the opened cartons during their 
transport by said conveyor, and means respon 
sive to the amount of filling in an opened carton 
to effect interruption of operation of the carton 
removing means during continued operation of 
said conveyor including means providing for de 
lay of said interruption until completion of 
removal of a carton from said stack and transfer 
thereof to said container. 

3. A System for conveying and filling cartons 
comprising means for removing flattened cartons 
from a stack. thereof, a conveyor cooperating 
with said means to open the cartons, mechanism 
for filling cartons in transport by said conveyor, 
an ejector Operable to remove cartons from said 
conveyor, and means responsive to the amount 
of filling in a carton to effect, during continued 
operation of said conveyor interruption of opera 
tion of said carton-removing means and to effect 
actuation of said ejector. 

4. A System for conveying and filling cartons 
comprising means for removing flattened cartons 
from a stack thereof, a conveyor cooperating with 
Said means to open the cartons, mechanism for 
falling cartons in transport by said conveyor, an 
ejector operable to remove cartons from said 
conveyor disposed beyond said filling mechanism, 
a device disposed between said ejector and said 
filling mechanism to detect carton fillings of un 
desired amounts, time-delay means controlled by 
said device to interrupt operation of said carton 
removing means, and time-delay means con 
trolled by Said device to effect actuation of said 
ejector during continued operation of said con 
veyor. 

5. A System comprising a conveyor having re 
cesses to receive cartons, and means for remov 
ing flattened cartons from a stack thereof and 
coacting with said conveyor to effect opening of 
each carton as it is received by one of said 
receSSes. 
6. A system comprising a conveyor having re 

cesses to receive cartons, means for feeding a 
stack of flattened cartons to position the front 
end of the stack adjacent said conveyor, angll 
larly oscillating structure for engaging each car 
ton in succession as it becomes the front carton 
of the stack and for swinging it therefrom, and 
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structure reciprocating lengthwise of said stack 
to transfer the cartons from said angularly os 
cillating structure into successive receSSes of Said 
ConveyOr. 

7. A system comprising a conveyor having abut 
ments forming recesses to receive cartons, means 
for feeding a stack of cartons to position the front 
end of the stack adjacent said conveyor, structure 
for engaging each carton as it in turn becomes the 
front carton of the stack and for moving a corner 
thereof into the path of one of said abutments to 
effect opening of the carton, and means for mov 
ing each carton, when opened, from Said struc 
ture into one of said recesses. 

8. A system for conveying and filling cartons 
comprising a conveyor having rigid pocket-form 
ing members, means for removing flattened car 
tons from a stack thereof, opening them and feed 
ing them to the pockets formed by said members 
of said conveyor, a filling station, a second con 
veyor having rigid members forming pockets for 
receiving cartons from said first conveyor and 
transporting them to said filling station, and 
means for collapsing and reversely folding the 
cartons as they pass from said first conveyor to 
Said Second COInVeyOr. 

9. A system comprising a conveyor having 
pockets for transporting open cartons, means for 
removing flattened cartons from a stack thereof, 
opening and feeding them to said pockets of the 
conveyor, and means for collapsing the cartons 
as they pass from said pockets of the conveyor 
and for thereafter reversely folding them. 

10. A system for opening and conveying cartons 
comprising an endless conveyor having pocket 
forming members extending therefrom, means for 
removing flattened cartons individually from a 
stack and holding each of them in turn, with a 
folded edge in the path of movement of One of 
said members, for co-action with said members 
in opening the cartons, and means for transfer 
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ring each opened carton from said holding means 
into the pocketformed by said one of said pocket 
forming members and the neighboring pocket 
forming member. 

11. A system Comprising two conveyors moving 
in opposite directions at adjacent portions of their 
paths of movement, abutments extending from 
each of said conveyors to define pockets for car 
tons, means for deflecting cartons from the pock 
ets of one of said conveyors, and means for col 
lapsing the deflected cartons and directing each 
in turn into an approaching pocket of the other 
of Said conveyors. 

12. A system comprising a conveyor a portion 
of whose path is curvilinear, carton-clamping 
abutments attached to said conveyor in spaced 
relation along it, means for feeding cartons to 
bring each in turn with a folded edge thereof in 
position for engagement by one of said abutments 
While moving in aforesaid curvilinear portion of 
Said path, and means for moving each of the 
cartons in turn from said position into the open 
pocket formed by said one of said abutments and 
the neighboring abutment. 

13. A system comprising a conveyor having 
pockets for receiving cartons, means cyclically 
operable to remove flattened cartons from a stack 
thereof and delivering them in turn to successive 
pockets provided on said conveyor including a 
carton-gripping member biased toward the end 
carton of the Stack and mechanism positively to 
move said member away from the stack, and 
means for interrupting feed of cartons to the con 
veyor during continued operation of said conveyor 
comprising a control member operable at any time 
during a cycle of said carton-removing means, 
and means for delaying the feed-interrupting ef 
fect of said control member until aforesaid cycle 
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is completed. 

GEORGE B. FIRST. 
HANS GROTEWOLD. 


