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This invention pertains to accurate feed mechanism for 
rotary box machines, and more particularly it pertains 
to a feed mechanism for injecting carton blanks at 
properly delayed intervals synchronously to revolving cut 
ting drums. 

Feeds for such purpose usually require reciprocating 
push members. In this invention a moving belt is used. 

It is no problem to gear the belt to run at the surface 
of the cutting drums but the carton blank must not slip 
on the belt while it is being fed. It also must be re 
leased from a stack at a precise time and the succeeding 
blank held back until the proper release instant. 

Accordingly, it is an object of this invention to pro 
vide a non-slipping feed mechanism for engaging the 
lowermost of a stack of carton blanks and accurately 
and synchronously delivering it to a cutting operation. 
Another object of this invention is to provide a belt 

feeder for flat articles which releases them at accurate 
times in sequence and transports them in predetermined 
attitude for further processing. 
Yet another object of this invention is to provide a 

quick release mechanism for opening a hold-back gate 
on a stack of flat articles on a moving belt. 

Still another object of this invention is to provide a 
valving system for a vacuum conveyor belt which paces 
the application of the holding force with the travel of 
the conveyed article. 
And another object of this invention is to provide a 

feeder for a continuously moving belt conveyor of the 
suction type which does not engage an article from the 
underside of a stack until it is ready for movement. 

Other objects and attendant advantages of this inven 
tion will become more readily apparent and understood 
from the following detailed specification and accompany 
ing drawings in which: 

FIG. 1 is a plan view of a rotary box making machine 
embodying features of this invention; 

FIG. 2 is a sectional view, partly broken away, taken 
on line 2-2 of FIG. 1; 
FIG. 3 is a perspective view of an adjustable gate and 

adjustable vertical board; 
FIG. 4 is a vertical section view taken on line 4-4 

of FIG. 1; 
FIG. 5 is a perspective view of a rotary valve; 
FIG. 6 is a detailed representation much enlarged of 

the trigger mechanism taken on line 6-6 of FIG. 1; 
FIG. 7 is a cross-sectional fragmentary view of a pintle 

and trigger arrangement; 
FIG. 8 is a vertical section showing details of a trig 

gered gate; and 
FIG. 9 is a fragmentary sectional view of the valve 

box and rotary valve. 
Referring now to FIG. 1, an endless perforated belt 

12 is shown located in the top center of a novel box 
making machine 10 of this invention. A pair of adjust 
able vertical boards 14 position a stack, as indicated in 
FIG. 2, of corrugated carton blanks 16 directly on top 
of this belt 12. 

Positionable vertical metal stack gates 18 extend down 
ward to one carton thickness of the belt 12 on the front 
side of the stack. The lowermost blank of the stack is 
held back from passing under these stack gates 18 by 
one of more triggered gates 20 which can be rapidly tog 
gled out of the way by a cam operated gate shaft 22 
shown extending transversely of the belt 12. 

O 

15 

20 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2 
At the side frame 26 of the box making machine 10, 

this gate shaft 22 attaches to a trigger mechanism 24 
which is tensioned and released suddenly in operation 
to give it a partial rotation forward and back. 
When the gate shaft 22 kicks suddenly, the triggered 

gates 20 are thus removed from the path of the lower 
most blank 16 which then moves with the belt 12 be 
cause of the force of applied vacuum from a valve box 
28 beneath. 
A rotary valve 30 in this valve box 28 rotates to apply 

vacuum beneath the blank 16 as it moves forward and 
discontinues drawing from the original point of appli 
cation beneath the stack so that the next blank 16 is 
not held down. 
With synchronized cutting drums 32, belt 12, and trig 

ger mechanism 24, a carton blank 16 arrives at the knives 
of the drums 32 at exactly proper intervals for accurate, 
economical cutting. 
With greater attention to the details of the invention, 

it will be noted from FIGS. 1, 2, and 3 that various 
lengths and widths of carton blanks 16 can be accom 
modated. The previously mentioned vertical boards 14 
can be spaced and clamped with thumb screws 34 any 
where along the length of a support rod 36. In similar 
fashion, the stack gates 18 may be positioned. 

Further back on the machine 10, an adjustable inclin 
able table 38 may be used to support long carton blanks 
16 with elevated rear ends so that the front end of the 
lowermost blank will be intimately in contact with the 
perforated belt 12 and in position to slip under the stack 
gates 18. 
The machine 10 operates from a motor 40 which ro 

tates a drive shaft 42 through a belted drive 44. As 
best shown in FIG. 4, a main spur gear 46 provided on 
shaft 42 meshes with drum drive gear 48 as well as with 
a valve drive gear 50 which is provided on a shaft 74 
attached to the rotary valve 30. The drum valve gear 
48 engages with another drum drive gear 52 which ro 
tates the cutting drums 32. 
Another spur gear 54 meshes with the previously men 

tioned main spur gear 46. This spur gear 54 drives the 
perforated belt 12 through a toothed or other non-slip 
ping cylinder means 56 at a speed equal to the peripheral 
speed of the cutting drums 32. 
The belt 12 returns over an idler cylinder carried on 

a journalled shaft 58 as shown in FIG. 2. The top pass 
of the perforated belt 12 is arranged to move in contact 
with the top surface of the valve box 28. A vacuum 
pump 62 is connected by means of a conduit 64 to a 
chamber 60 of box 28 to maintain it at a negative pres 
sure with regard to the atmosphere. 
An opening 66 provided in the top of the box 28 under 

lies the forward areas of the carton blanks 16 just to the 
rear of the triggered gate 20 and extending the full width 
of the belt 12 as shown best in FIG. 9. Another similar 
opening 68 which lies beneath the belt 12 just forward 
of the gate 20 is also provided. 
The previously mentioned rotary valve 30 is a hollow 

cylinder with perforated ends 70 as shown in FIG. 5. 
These perforated ends 70 allow communication of the 
hollow interior with the negative pressure chamber 60. 
A longitudinal slot 72 communicating with the interior 

extends the full length of valve 30. Shaft 74 of valve 30 
is journalled in pressure tight bearings (not shown) in 
the sides of the box 28. 
As valve 30 rotates, it draws air from the openings 66 

and 68 sequentially in the order named. With the ap 
plication of vacuum to opening 66, the lowermost carton 
blank 16 is forced down by air pressure to the moving 
belt 12 and urged forward against the gate 20. At this 
time, the previously mentioned trigger mechanism 24 
"fires' and moves the gate 20. 
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As the blank 16 moves under the gate 20 and extends 
over the box opening 68, the vacuum is shifted thereto 
and removed from opening 66. Thus, the carton blank 
16 next-in-stack is not urged to travel while the predeces 
Sor carton blank is held to the belt and travels therewith 
without change of attitude or slippage. . . . . . . . 
The gate 20 as shown in FIG. 8 is arranged to toggle 

on parallel links 76 and 78 in a counterclockwise direc 
tion as indicated by the arrow and away from the for 
wardly urged carton blank 16. The plurality of gates 20 
act as a unit, being secured together on a tubing member 
80. A downwardly urged spring loaded finger 82 com 
prises the working edge of each gate 20. On the return 
stroke of the gate 20, this finger 82 rides the upper surface 
of the carton blank 16 without interfering therewith as 
shown by the phantom lines. 
The operating force for actuating the links 76 carries 

through the previously mentioned forward and back par 
tial rotation of the gate shaft 22 on which they are se 
cured. The gate shaft 22 is pinned to a double ended 
crank arm 84 in the trigger mechanism. 
As shown in FIG. 1, the upper lever 88 slides upon 

an arbor shaft 90 between two compression coiled springs 
92 and 94. The former spring 92 abuts a stop flange 96 
at the end of arbor shaft 90. 
Another clevis block 98 abuts the return spring 94 and 

rests against adjustment nuts 100 on the other end of the 
arbor shaft 90. 
The clevis block 98 is pivotally attached to the upper 

end of a lever 102, which, in turn, is pivoted intermediate 
its ends on a pintle 104 set into the side frame 26 of the 
machine as best shown in FIG. 7. 
A lower lever 106 of crank arm 84 is pivotally attached 

to a trigger 108 having a notch 110 provided therein. 
This notch 110 normally is held by a tension spring 112 
against a square edged abutment 114 raised from the 
surface of lever 102 near its pivot point on pintle 104. 
A cam 116 is keyed to the shaft 74 of the rotary valve 

30. A cam follower 118 provided on the lower end of 
lever 102 is urged by spring 120 to bear against the cam 
116. When a lobe 122 on the latter engages with the 
cam follower 118, the lever 102 is caused to rock about 
its pintle. Since the crank arm 84 is restrained at this 
time from movement by the notch 110, the coil spring 92 
is compressed as the arbor shaft pulls to the left through 
the clevis block 88. 
With continued movement of lever 102, a pin 124 there 

on swings downward to engage the trigger 108 and dis 
lodge its notch 110 from the abutment 114. As a con 
sequence, there is a rapid partial rotation of the gate shaft 
22 under the urging of the compressed coil spring 92, thus 
performing the previously mentioned moving of the gate 
20 with great rapidity. 
The cam 116, aided by the return spring 94, then moves 

slowly re-positions the lever 102 which pushes the crank 
arm 84 to its original position to re-latch the trigger 108 
and restore the gates 20 for another cycle of carton blank 
release. 

Obviously many modifications and variations of the 
present invention are possible in light of the above teach 
ings. It is, therefore, to be understood that within the 
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4. 
scope of the appended claims the invention may be prac 
ticed otherwise than as specifically described. 
What is claimed is: - - - 

. Mechanism for feeding flat objects from a stack 
thereof, comprising a moving belt having apertures there 
in, structure defining a feed position for said stack of ob 
jects with respect to said moving belt, means releasing the 
lowermost object from said stack thereof, and vacuum 
attachment means including 

(a) a vacuum box positioned beneath said moving belt 
and having a pair of separate chambers, one com 
municating with the underside of said moving belt 
at the feed position thereof and the other com 
municating with said underside downstream from 
said feed position, 

(b) a vacuum source, and 
(c) a rotary valve member consisting of a hollow 

cylinder having its lateral surface in sealing-off re 
lationship with respect to the chambers of said 
separate chambers and with respect to said separate 
chambers and said vacuum source, with said cylin 
der having openings in its ends for communicating 
its interior with said vacuum source and having a 
longitudinal slot in its lateral surface communicating 
said interior with said separate chambers sequen 
tially upon rotation of said cylinder in the direction 
of said moving belt, 

whereby upon said rotation, the vacuum from said vac 
uum source sequentially communicates with said lower 
most object through the apertures in said moving belt, 
first in the feed position to effect withdrawal of said low 
ermost object from said stack of objects and then down 
stream therefrom to effect conveying of said lowermost 
objects along said moving belt. 

2. The mechanism for feeding flat objects as recited 
in claim 1, wherein said sealing-off relationship is ob 
tained by each said chambers having an opening termi 
nating against said lateral surface of said rotary valve 
member. 

3. The mechanism for feeding flat objects as recited in 
claim 1, wherein said vacuum box has an additional cham 
ber continuously maintained at a negative pressure by 
said vacuum source and said rotary valve member is jour 
malled within said additional chamber so as to maintain 
communication thereof with said interior of said rotary 
valve member through said openings in the ends thereof. 
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