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Patented Feb. 26, 1952 2,587,050 

UNITED STATES PATENT OFFICE 
2,587,050 

APPARATUS FOR SETTING-UP BOX BLANKS 

David Levkoff, Great Neck, N.Y. 
Application July 3, 1947, Serial No. 758,814 

(C. 93-53) 16 Claims. 
1. 

This invention is an improvement in machines 
for processing boxes or cartons; especially boxes 
or cartons fashioned out of sheets of cardboard 
or other material, with parts that must be moved 
into their respective positions to give the box or 
carton its final shape. 
The machine or apparatus of this invention is 

designed especially for operating upon boxes 
made up originally in the form of flat, scored and 
folded blanks of cardboard or the like; and has 
for its chief object the easy and rapid adjust 
ment of all parts of such boxes or cartons, So as 
to set up the boxes or cartons in readiness to 
Serve the intended purpose. 

In my Patent No. 2,342,551, granted February 
22, 1944, I have shown and described a folded 
cardboard box that is inexpensive, compact, ef 
ficient, and serviceable for packaging articles of 
various kinds. However, many packers, shop 
keepers and merchants often find this type of 
box a little tiroublesome to manage when unfold 
ing; largely because Such persons are unfamiliar 
with the design thereof and unskillful in han 
dling it. With the machine of this invention, 
boxes constructed as disclosed in my aforesaid 
patent can be delivered quickly in great quanti 
ties, With the Sides, ends and other members SO 
disposed that very little if any further manipu 
lation is necessary; and all possible difficulty in 
opening and filling the box is eliminated. The 
folded blanks can therefore be shipped in Stacks 
to a packing establishment where the machine 
will quickly open the blanks and make the boxes 
ready to receive the merchandise. 
A further object of the invention is to provide 

a machine of relatively small compass, certain in 
Operation, to be built at moderate cost, and capa 
ble of large output for commercial use. 
Another object is to provide a machine which 

is adapted to exert a force at the outset on the 
ends of the folded boxes having the construction 
set forth in my above-mentioned patent, to bend 
up the ends and thus simultaneously turn up to 
Some extent the hinged Sides that are connected 
to said ends; and then to act further on the sides 
to complete the lifting thereof; without inserting 
any mechanical elements beneath them, while 
also tuining over the flaps attached at the ends 
of the boxes into position to hold the ends and 
sides as required; and finally to actuate the re 
taining flaps or extensions into secure engage 
ment, with the bottom of the boxes, to prevent 
any subsequent unfolding; and then discharging 
the boxes infinished condition. 

Other objects and the nature and advantages 
of the invention are set forth in the ensuing de 

scription; and the novel features are defined in 
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the appended claims. But the machine as illus 
trated is only one embodiment of the invention, 
and changes not included herein may be adopted 
in practice, without departure from the main 
scheme, or omitting any of the essential charac 
teristics of the invention. 
On the drawings: 
Figure 1 is a front view of the machine of 

this invention, some of the parts being in Sec 
tion. 

Figure 2 is a side view thereof, partly in sec 
tion. 

Figure 3 is a top view presenting one side, or 
half of the machine. 

Figure 4 illustrates a folded box to be Worked 
to produce a set-up box of the kind set forth in 
my said patent. 

Figure 5 shows Such a folded box in the initial 
stage of its processing by said machine. 

Figure 6 shows the next stage in the operation 
and the parts of the machine to perform the 
Sale, 

Figures 7 and 8 are details showing the parts 
of the machine to accomplish the Succeeding op 
eration. 

Figure 9 shows one-half of the box with its 
ends and sides in position for the final operation 
before delively. 

Figure 10 shows the carrying out of this final 
operation and the members in the machine actu 
ated to performit, and 

Figure 11 shows one-half of the box with all 
parts in place and the box in its finished state. 
The number indicates as a whole the sup 

porting framework or casing of the machine, 
which supports at the top thereof adjacent One 
end a hopper, large enough to receive a large 
stack of folded boxes to be processed as required. 
The hopper comprises a pair of opposed upright 
channel-shaped members 2, each of which is fas 
tened to a plate 3, affixed to one side of the frame 
work at one edge and to the lower end of one 
of the channels 2 of the hopper at the opposite 
edge. The open sides of the channels face each 
other, so that the horizontal blanks in the hopper 
can be seen while the operation of the machine 
is in progress; and the plates 3 engage the outer 
faces of the bottoms of the channels 2. Each 
channel is made of a bent plate of metal, the 
front side being wider than the other; and bridg 
ing the channel 2 at the front sides is a fixed bar 
4, mounted near the lower end of the hopper. 
The lower edges of the front sides of these chan 
nels are high enough to permit the blanks in the 
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hopper to be moved out of the lower end thereof 
one by one as each reaches the lowermost posi 
tion therein. In general the folded boxes are 
carried from the hopper 2 towards the front end 
of the machine at the right in Figure 2, being 
then partly unfolded; and are set up in the course 
of such movement; next they are lowered a short 
distance into the framework or casing and moved 
toward the opposite or rear end at the left, being 
processed further and finally delivered at Said 
opposite end in finished condition. 
The boxes intended to be set up by this machine 

are in general of the same construction as set 
forth in my prior Patent No. 2,342,551 aforesaid. 
The design thereof is illustrated separately in 
Figures 4, 5, 9 and 11. A folded box having parts 
which, when they are moved into position, give 
the completed box, is indicated as a whole by the 
letter B. Each folded box is made of two layers. 
of cardboard, for example, which is first folded 
along two score lines 5 and 6 to bring the oppo 
site longitudinal edges into overlapping position 
to make the bottom layer b; the overlapping edge 
portions being indicated by numerals 7 and 8. 
The parts of the box overlying the bottom b in 
dicated at 9 are made by cutting the top layer 
longitudinally along the middle as indicated at 
O. This provides two long sections which can 

be bent upward to make the sides of the box. 
The top layer is also provided with diagonal Score 
lines if adjacent both ends of the cut 6; these 
score lines terminating in curved cuts 2 which 
unite with the extremities of both edges along 
the cut 0. The top layer beyond the ends of 
the cut 0 is extended to form a flap 3 of full 
width which has tapered sides, and the lower 
overlapped part 8 of the bottom layer is also ex 
tended to form another tapered end flap 4 of 
full width, which lies under the flap f3 when the 
parts are in the position shown in Figure 4. 

Each flap 3 can be folded about the trans 
verse score line 5, and the adjacent flap 4 has 
an adjacent transverse score line 6. Between 
the score line 5 and the extremities of the score 
lines at the outer lateral edges of the folded 
box are sections 7 also of full width, in the top 
layer; and both the bottom layers and the top 
layers of the folded box have transverse Score 
lines 8 and 8 respectively connecting with said 
outer ends of the score lines il. The botton part 
terminates at the score lines 8' but could extend 
to the score lines 5; and between these lines f8' 
the bottom layer comprises only the lower over 
apped part 8. The extremities of this part mak 
the flaps 4, and contain sections 7' between the 5: 
flaps 4 and lines 3'. 
Between each score line f8 running from the 

outer lateral edge of the folded box to the cut 
0, and the adjacent score line in the sections 
7, are corner flaps 2" in said sections. When 

the sides 9 are raised and the ends of the box 
are bent up around the score lines f8, the flaps 
2' at the end of the sides turn upward about the 

score lines and make contact with adjacent 
portions of the sections T. When the flaps 3 
are turned down over the sections 7 and turned 
up flaps 2', and pushed into slots 9 in the bot 
tom of the box, the sides are held in set-up posi 
tion, as indicated in Figure 11. The operation of 
bending of the folded box in this way is accom 
plished in the machine as the operation proceeds. 
Beneath the hopper and extending in a direc 

tion indicated as from left to right in Figures 2 
and 3 are supporting rails 20 just below the ex 
tremity of each channel 2 of the hopper. These 

s 

4. 
rails are at the two sides of the machine, and on 
each is mounted a sliding shoe 2f; by which the 
lowermost folded box in the hopper is engaged 
at its rear edge and pushed away from under the 
hopper. Each folded box is thus carried beneath 
vacuum cup members 22, below which is a sup 
porting plate or rest 23. The vacuum cup mem 
bers are four in number, only two of which are 
shown in Figure 2, but there are two more at the 
opposite side as indicated in Figure 1, to engage 
the opposite end of the folded box. These vacuum 
Cup members are forced down into contact with 
the folded sides 9 of the blanks adjacent the ends 
thereof; and at the right moment the air is ex 
hausted therefrom; so that, when the box blank 
is pulled downward, the cups 22 will tend to raise 
or lift the sides 9 of the box. 

4. 

O 

5 

The rest 23 is secured to a depressible, horizon 
tal crossbar 24 adjacent the top of the frame 
Work , in front; and at each side of the machine 
beneath this rest 23 is a plunger 25 which is 
actuated to pull the plate 23 and folded box 
down at the right moment as fully described 
later herein. Only one of the plungers is shown 
in Figure 1 because the inner parts of this ma-. 
chine are shown in section, some parts being 
omitted at the right hand side to reveal; the 
parts behind them. The plungers 25 are con 
nected at the tops by the bar 24 aforesaid; so 
that when the plungers move down, the bar 24, 
and the Supporting rest 23 descend with them. 
This rest 23 is located centrally of the frame 
Work f, and it is of such length that it engages 
the box blank at the middle and short of the 
score lines 8. It can therefore be lowered, and 
during its descent the opposite ends thereof clear 
a pair of rearward facing seats 26, which are 
movably Supported to slide, along rails 27 in a 
direction towards the rear of the machine, op 
posite to that of the original motion of the blank. 
The folded box is bent further at this stage 
(see Figure 9) and finally passes into position 
at the extreme left of Figures 2 and 3, for exam 
ple, where the ends thereof will be directly be 
neath a pair of levers 28 which are so mounted 
and operated that they press down upon the end 
flaps 3 and 4 and cause the extremity of the 
flaps 3 to enter the slot 9. See Figure 10. 
The framework of the machine is shown as 

comprising cover plates 29 at the sides, the edges 
of which are bent at the corners to be overlapped 
by other cover plates 30 at the ends. Those 
plates enclose the operating parts of the machine 
within them. The upper edges of the side plates 
29 at the rear end of the framework behind the 
hopper are higher as shown at 3, and these 
higher portions present vertical shoulders 32 ad 
jacent the rear faces of the channels 2. Affixed 
to the inside faces of the plates 29 at the top 
are angle bars 33 which are also attached to 
the backs of the channels 2 of the hopper and 
are flush with the shoulders 32, to support the 
hopper more Securely. 
Extending across the top of the machine ad 

jacent the rear end is a Supporting bar 34 af 
fixed to the high parts 3 of the plates 29 by 
bolts 35, and the levers 28 are supported by said 
bar 34. Made fast to the underside of said bar 
and extending beneath the hopper toward the 
vacuum cups 22 are rails 36 along which the box 
blanks slide out from under the hopper; and at 
each side of the framework, beginning at the 
shoulders 32 which are flush with the rear of 
the hopper the top edge of each plate 29 has 

7 the shape of a cam strip 37 with one edge sloping 
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upward and inward and terminating in a verti 
cal shoulder adjacent the front, ends of the rails 
20 and 36. The function of this cam strip is to 
bend up the end flaps 3 and 4, as the shoes 
2 force the box blank along the rails, 36 toward 
the plate 23. By the time the folded box reaches 
this plate, said end flaps are bent upWard into 
the positions shown in Figure 5, but the re 
mainder of the box, including the sides 9 and 
portions f1 are still flat and in collapsed posi 
tion. See also. Figure 7. The bars 20 along which 
the shoes 2 move are all Secured to the sides 
of the frame by bolts 38 and spacers 39, at the 
front and rear ends thereof. 
The mechanism for actuating the various 

5 

() 

S 
members to move and form the boxes comprises 
a transverse main Shaft 40 mounted in the frame 
work of the machine below the rails 27, by means 
of suitable bearings on the plates 29. This shaft 
is revolved by an electric motor 4 having a . 
pulley 42 on the shaft thereof, connected by a 
belt 43 with a pulley 46 on the shaft 40; but ob 
viously any suitable type of gear connections be 
tween the motor and shaft 40 can be used. Be 
low the shaft 40 the framework supports bear 
ings 45 which carry a parallel Shaft or axle 46. 
The latter shaft has both ends separated from 
the inside of the framework and cooperates with 
the shaft 40 in a manner to be described later. 
On the two ends of the Shaft, 46 between the 

bearings 45 and side plates. 29 are rockers or 
levers 47, the arms of which are of unequal 
length. The long arms of the levers 4 - are 
joined by adjustable links 48 to the lower ends 
of the plungers 25, and the shorter arms are 
joined by similar links or connecting levers 49 
to rods 50 which are pinned at the upper ends 
to the levers 28. The shorter arm of each lever 
47 is attached to a tension spring 5 affixed at 
its opposite end within the framework, and this 
spring tends to pull the rods 50 downward so 
as to keep the levers 28 in lifted position, as in 
dicated at 5. 
The shaft 46 is mounted to oscillate in the 

bearings 45 and the levers 47 are rocked by means 
of studs 52 adjacent the midpoints of the levers 
47 and engaged by cams 53 on the shaft 4. 
These cams 53 have openings which receive hubs 
54 both held rigid by keys 54a and screws 54b 
to the shaft O. The hubs have rims on One 
side forming shoulders on which the cams 53 
are mounted, and face plates 55' on the opposite 
side which overlap the openings through the 
cams 53 and are engaged by screws 55a, to hold 
these face plates 55' in position. By loosening 
these screws the cams. 53 can be adjusted as de 
sired around the shaft 4. When the shaft ro 
tates the cans 53; Will force the lever... down 
against the tension of the Spring 5. 
The shaft. 40 also carries at one end adjacent 

the side plate 29 a rigidly mounted can disk. 55 
having a cam groove 56 on its inner face. This 
cam is at the right of the machine when viewed 
from the front end thereof. The cam groove 
receives the end of a stud or pin 5 which is 
rigidly carried by an arm 58 at one end, the 
stud bearing an anti-friction roller if desired. 
The arm 53 is joined to a Swinging arm, or lever. 
59, which is made fast to the other end of... the 
arm 58 by a screw. 60, which enters the ends of 
the armS 58 and 59, SO as to bind the aims, 58 
and 59 together and permit adjustment. The 
arm 58 is rigidly connected to the shaft 46 by a 
short rod 58a, affixed to this arm and to the shaft 

2 

() 

6 
to-receive it tightly. At the opposite end of the 
shaft is a similar arm 59 mounted on the shaft 
46, and operated in unison with the first named 
arm 53 near the cam 55, as the shaft 46 is oscil 
lated or rocked by the cam 55 and arm 58. As 
the cam 55 rotates, the eccentric groove 56 there 
of swings the short arms 58 up and down, closer 
to and away from the shaft. 46, and this causes 
oscillating movement of the arm 59. The upper 
end of the airns 59 engage the shoes 2 by 
means of rollerS 6. On ScreWS or Studs in the Said 
ends entering deep notches 62 in the lower sides 
of said shoes 2 . Hence, as the arms 59 are 
swung from side to side the shoes are moved 
back under the hopper and forward towards the 
vacuum cups 22. 
The rockers 47 are freely mounted on the shaft 

or axle 46, but the arms 9 are made rigid with 
the shaft 46, one as above described by connec 
tion to the arm 58; and the other to an arm 63, 
affixed on the end of, the shaft or axle 46 re 
mote from the cam.55 by a screw or key 64. See 
Figure 2. The swinging arm 59 at the right in 
Figure 1 is secured to the arm 58 by the screw 
69 and the other arm 59 to the arm 63 by the 
Screw 60a, binding the arms 58 and 53, 63 and 
59 at each end of the axle 46 together. For ad 
justment each long arm 59 has a short transe 
verse slot, 65 receiving the screw 60 or 60a. 
The swinging arms 59 also have slots 65a near 

their upper ends to enable them to be adjustably 
bolted or pinned to the links. 66 joining the arms 
59 to the sliding members or heads. 26a which en 
gage and nove upon the rails 27. The members 
26d. Support the seats 26 and on the rails 27 are 
bars 6 to Support the partly Set up boxes. Each 
retractive movement of the shoes or heads 2i is 
accompanied by a forward movement of the 
members 26a and the seats which hold the boxes 
after they have been pulled down by the rods 
25. The links are attached to the ends of a 
cross rod 660, uniting the seats 26a. 
To aSSist in mounting the Vacuum cups 22 a bar 

68 is attached at the front of the sides. 29 of the 

is: 

machine at the top, by bolts 69. To each of 
the channel-shaped upright members 2 I affix 
a vertical Supporting plate 79 secured at one end 
by connection with a projection Ti, which can 
be cut and bent from the front of the channel 
member, the plate being affixed thereto by screws, 
the lower edge at the front of each channel 2 
being just above the lower edge of the plate 7 O. 
The plates G are angle-shaped, and the hori 
Zontal lower parts 2 are made fast in front by 

is bolts 3 engaging the top of the bar 68. 
Each of the vacuum cups has the form of a 

hollow cone-shaped member open at the bottom, 
with a hollow gooseneck or pipe 74 at the top 
to which the air tubes or hoses, are connected. 
These necks is are gripped at the upper parts of 
the cone-shaped bodies of the cups 22 by two 
plates is, clamped upon the neck 14 by screws 
26, and one of each pair of plates T5 has a 
pivot stud extending therefrom, so that the 
Cup can be novably mounted at one end of a 
nowable arm 3 pivoted at 9 to the plate 70. 
AS before Stated there is a pair of cup members 
at each Side of the apparatus adjacent the ends 
of the plate 23, the cups of each pair being in 
line with respect to the direction of movement 
of the folded boxes. Thus one pivot 79 will be 
mounted in each plate 70 near the end thereof 
attached to the bar 68 and the other will be near 
the hopper 2. 

46 by fitting it into a transverse hole in the shaft 75 Adjacent each pivot 79 and adjustably held by 
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nuts 80 are anchor screws 8 which pass through 
the overturned ends 82 of projections at the top 
of the plates 10; and the lower ends of the screws 
8 are connected by tension springs 83 to studs 
84 projecting from one of the aforesaid gripping 
plates 75. The plates 70 will be slotted as in 
dicated at 85 to permit some movement to the 
studs 84. Usually the planes of the lower ends 
of the vacuum cups will be horizontal and the 
studs 84 will be at the tops of the slots 85, but 
these cups can be tilted slightly around the piv 
ots 77, moving the studs 84 down to the bottom 
of the slots 85 as indicated in Figure 6. At the 
top of the plates. To adjacent the overturned pro 
jections 82 are additional projections 86 on the 
opposite sides. These projections carry adjust 
able stop screws 87 which limit the upward move 
ment of the pivoted arms 78. 

All the vacuum cups are connected with an air 
header 88, closed at one end by a cap 89, through 
tubes 9, the bent upper ends of which are 
coupled by means of flexible tubing 9 to the 
goosenecks 14 at the tops of the vacuum cups 22. 
This header communicates with a hollow casing 
92 in which is a controlling valve with One end 
of its stem projecting as indicated at 93. This 
valve is normally closed but is opened by a 
pivoted lever 94 mounted on the casing, the other 
end of the lever being engaged by a cam 95 on 
the shaft 40, engaging a roller 95, on the lever 94. 
The header 88 communicates with a Suction 

pump through a connection 96, and when the 
cam 95 opens the valve in the casing 92 a vacuum 
is created in the vacuum cups 22. The cam-95 
is timed to operate the lever 94 just as each folded 
box is forced by the shoes 2 f over upon the plate 
23 and under the two vacuum cups at each end 
of the plate 23. At this time the cups are down 
in the position shown in Figure 2 on the sides. 9 
of the folded box at the two ends thereof. A 
vacuum now being created in the cups, the sides 
9 of the folded box adhere to the cups, and when 
the rods 25 start to pull the folded box down 
ward at this instant, the cups pull up the sides 
9 as indicated in Figure 6. The position of the 
cups is determined by their own weight and the 
weight of the arms 78, and by the action of the 
springs 83 on the plates 75, these springs pulling 
upward on the free ends of plates 5 as indicated 
in Figure 6. The advanced edge of the plate 23 
curves downward slightly as illustrated in Figure 
6, to facilitate the passage of the front edge of 
each folded box upon the plate 23 and under the 
cups. The springs 83 have sufficient lifting 
effect to keep the cups in operative relation with 
respect to the folded boxes. 
At the time when the vacuum cups become 

effective the apparatus begins to bring about the 
downward movement of the box blanks and 
simultaneously the turning up of the ends 3 
and 4 thereof. As the folded boxes are moved 
from the hopper towards the plate 23 the whole 
length of the folded boxes between the creases 
5 as seen in Figure 4, remains flat, but the end 

flaps encounter the can edges of the parts 3 and 
are turned upward as indicated in Figure 5. 
When the vacuum cups become active to engage 
the sides 9 and the rods 25 begin to move the 
folded boxes downward, the blanks are then 
bent around the transverse creases 8-8' So 
that the flaps f2' at the ends of the sides be 
tween the creases 8 and the creases are folded 
upward and around the creases towards the 
inner layers 7 at the ends of the box. This re 
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8 
sult is brought about by the rods 25 and parts 
cooperating therewith. 
The rods 25 are mounted in bearing blocks 97 

having bushings 98 secured to the plates 29 under 
the vacuum cups 22, and are joined at the top 
by the cross bar 24 above mentioned. See 
Figures 7 and 8, the bar 24 being omitted from 
the latter, for the sake of convenience. Upon 
the tops of the sliding rods 25 are pivoted seats 
99 to receive the end portions 7-7 of the 
folded box, these seats 99 being flat horizontal 
plates with the ends adjacent the cam members 
37 turned upward as indicated at 00. Cooper 
ating with these plates and above them are ad 
ditional plates O each turned up along one edge 
to have a side fo2 Substantially parallel to the 
side OO of the plate 99, and spaced therefrom; 
and said side f G2 is extended and bent over to 
provide an end G3. The plates 99 and 0 are 
rigid with respect to each other and mounted 
chiefly by means of plate or a bar 04 which is 
pivotally secured to the upper end of the adja 
cent rod 25. The ends 03 of the plates O lie 
against the bars f04. The upper extremity of 
each rod 25 carries an adjusting screw G5 pass 
ing through it to limit the position of the adja 
cent bar 04 by engaging the bent over end fos 
thereof. and holding this bar with the two bend 
ing plates 99 and if in horizontal position 
when the ends of the folded box go between them. 
The pivotal connection of each bar 04 with the 
upper part of the adjacent rod 25 is indicated at 
i07, and the horizontal part of each plate 0 
which is Separated from the horizontal part of 
each plate 99, leaving a Space open at the edges 
of the plates 99 and f of remote from each plate 
or bar 04 for the blanks to enter. A plate in 
dicated at .08 goes under each plate 99 and is 
Secured thereto and to the plate iO4 to support 
the plates 99 below the plates 0. 
The plates 29 of the framework also carry ad 

jacent the rods 25 bearing lugs O9 supporting 
sliding pins each having a collar adjacent 
the middle thereof. Below the collars the pins 
project through bearing apertures in block 2. 
The blocks 2 are supported to turn on studs 
3 on the lugs 09, and below the blocks, pins 

f G are encircled by springs f4 kept in place by 
collars 4' secured on the pins 0 in any suit 
able way. These springs tend to force the pins 

0 downward. At the upper ends the pins to 
have heads 5 with pivotal connections at 6 
With One end of the bars 04. 
When the rods 25 are pulled down, the bars 
04 of course go down also because they are 

pivotally attached to the upper ends of these 
rods by the pins 07. But as the bars 04 are also 
pivotally attached at 6 to the pins fle, these 
bars in their downward movement are swung 
upward towards the axes of the rods 25, as shows 
in Figures 7 and 8. The plates 99 and of are 
rigid with the bars 04 and the collapsed boxes 
lie between these plates with the creases 8' 
adjacent the pivots 07 and the flaps 3 and 4 
between the upturned ends of and O2 respec 
tively of plates 99 and 00. As the plates 99 and 
00 descend with the bars 04 and revolve with 

these bars about the pivots 07, the ends. T, T' 
of the boxes are bent up, but of course descend 
with the plates 99 and Of because these ends 
lie between said plates; and the bottom and 
sides of the box, to which the ends 7 and 7" 
are attached along the lines 8 are necessarily 
pulled down also with the ends f 1, 7 and flaps 
3 and 4 by the plates 99 and . Hence the 
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downward movement of the rods 25 not only 
causes the unfolding and setting up of the boxes, 
but also depresses them and delivers them to 
the seats 26. The bars 99 and 10 both bend 
and help to lower the boxes to the Seats 26. 
From the foregoing description the mode of 

operation of the apparatus will be clear. When 
the machine is running the can groove 56 causes 
the rocker arms 58 and 63 to Swing the armS 59 
back and forth on the axle 46 to move the shoes 
2. to pick up and feed the folded boxes over 
upon the fixed plate 23 and the bending plates 
99 and O. As soon as the sides 9 of the boxes 
come under the vacuum cups the cam 95 opens 
the valve in the casing 92 and the cams 53 actuate 
the rockers 47 so as to begin to depress the rods 
25. The suction in the cups 22 lifts the sides 
9 of the folded boxes and simultaneously the 
rods 25 pull down on the ands of the bars or plates 
04 pivotally connected thereto at O. As Sald 

ends are lowered the other ends of the bars 04 
Swing upward because they are pivotally united 
to the pins O at 6 and carry up with then 
the plates 99 and O, as indicated in Figures 7 
and 8. At this time the pins O swing over 
towards the tops of the rods 25 and the plates 
99 and Of complete the bending up of the end 
parts 7-7 into the position shown in Figure 
8. The valve in the casing 92 closes quickly and 
when the rods 25 are at the lower ends of their 
movement, the box blanks rest upon the seats 26. 
Further rotation of the shaft 40 and cams 

thereon swings the levers 59 to retract the shoes 
2, so as to engage the next folded box in the hop 
per to move it forward under the cups 22. This 
retraction pulls the members 26a. Supporting the 
seats 26, which now carry the open Set-up boxes, 
towards the opposite end of the machine along 
the rails 2. They now paSS under can Strips 

T, the edges of which turn down the two flaps 
3 and 4. See Figure 9. Finally the set-up 
boxes at the end of these cam strips come with 
their ends under the levers 28, and the rockers 
47 are now moved so as to raise the rods 50. The 
levers 28 at the upper ends of the rods 50 are 
now swung into the position shown in Figure 10, 
and the ends of the levers 28 press the tapered 
extremities of the flaps 3 into the slits 9 in 
the botton of the blanks. The rods 50 are pinned 
as shown at 8 to the levers 28 and the levers 
28 are mounted on journals 9 Secured in the 
cross bar 34 behind the hopper 2. They are made 
fast in this cross bar by tightening bolts 20. 
Whenever the rods 50 are lifted the rods 25 are 
pulled down to unfold and set up the next box. 5 
The cams 7 are provided by strips ' at 

tached at one end of the side cover plates 29 by 
supporting angles or brackets f2 and the cam 
edges are at the tops. At the other end the strips 
are bent, as at 22 and Secured to the casing. 
The rear end plate 30 has an opening 23 at the 
rear ends of the rails 67 through which the comi 
pletely formed boxes are discharged. The front 
ends of these rails can be bevelled as indicated 
at 24 in Figure 2 so that as the seats 26 are 
drawn towards the rear, each box on the seats 
easily slips up on the rail 67. 

Having described my invention, what I believe 
to be new is: 

1. Apparatus for unfolding blanks of sheet 
material having parts to form the sides and ends 
of a box, comprising a hopper, means for delivei 
ing the blanks successively from the hopper, 
elongated parts having can edges adjacent said 
hopper to engage Said end parts, pneumatic 
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means comprising members at the ends of Said 
cam edges remote from the hopper to engage 
and lift Said Side parts of Said bianis coming 
froi Said in Opper, means for bending up Said 
end parts, and means for finally bending said, 
end parts further into final position, Said men 
bers having tubes connected theireto for with 
diaWing air from Said ineains, WallWe neans for 
said tubes, and means for opening and closing the 
Valverineas when the final bending is in prog 
areSS. - - - - 

2. The apparatus according to claim 1, wherein 
Said final actuating means comprises a pair of 
levers, one for each end of the blank, and me 
chanical connections whereby said leveis are 
Catised to preSS the extirenities of said end parts 
between the side parts. 

3. The apparatus according to claim 1, wheires 
in Said pneumatic nears comprises suction cups 
in position to engage each Side part adjacent said 
end parts, and means to withdraw air from said 
CS. 

4. The apparatus according to claim 1, wherein 
Said means for bending up said end parts con 
prises pivoted plates in position to overie the 
upper and lower faces of said end parts, and me 
chanical connections for displacing said blanks 
downward from said pneumatic means and si 
multaneously rotating said plates against said 
parts to bend Said end parts away from the plane 
Ci the blank. 

5. The apparatus according to claim 1, which 
comprises additional elongated parts having cam 
edges in position to engage Said end parts after 
Said Side, parts and end parts are lifted, and 
means for carrying Said blanks into engagement 
With said additional cam edges. S. 

6. Apparatus for unfolding blanks having parts 
to form the ends and sides of a box, comprising 
cam means for initially bending said end parts, 
pneumatic means for engaging and lifting the 
Side parts, means for displacing said blanks from 
Said pneumatic means and bending said end, 
parts, and controlling members comprising tubes 
and a valve for controlling said tubes to with 
draw air from Said members when said displac 
ing means is operated for said pneumatic means, 
and rods pivotally coupled' at one end to said 
displacing means for operating said displacing 
leaS 
7. The apparatus according to claim 6, wherein 

Said displacing means also include a pair of 
rockers, a Supporting axle therefor, said rods 
being connected one to each rocker, a cam and 
Spring to control the movement of each rocker, 
a valve for said connections to said pneumatic 
means, and a cam to actuate the valve. 

8. Apparatus for unfolding blanks of sheet ma 
terial having parts to form the sides and ends 
of a box, comprising a hopper, means for deliver 
ing the blanks successively from the hopper, 
pneumatic means comprising suction members to 
engage and lift said side parts of said blanks 
corning from Said hopper, means for bending up 
Said end parts, valve controlled tubes for with 
drawing air from said members when said bend 
ing is in progress, means for displacing said 
blanks from pneumatic lifting means and bend 
ing means, and mechanical connections for oper 
ating said delivering means, said bending means 
and Said displacing means. 

9. The apparatus according to claim 8, wherein 
Said mechanical connections comprise swinging 
levers and Shoes actuated thereby to move said 
delivery means, seats to receive the blanks after 
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the side parts have been lifted and the end parts 
bent, and links joining said seats to said levers. 

10. Apparatus for unfolding blanks of sheet 
material having parts to form the ends and Sides 
of a blank, comprising Suction cups, means for 
moving said blanks successively into position for 
the side parts to be engaged by said cups, and 
means for bending Said end parts While the Side 
parts are engaged by Said cups, Said bending 
means including sets of plates in position to 
receive said end parts between them, rods piv 
otally united to each set of Said plates, members 
also pivotally joined to each Set of Said plates 
and to Separate fixed points on Said apparatus, 
connections for operating Said rods to pull upon 
said plates, to cause them to be tilted by said 
members, to bring about the bending of said end 
parts. 
1. The apparatus according to claim 10 which 

has displacing means in the form of sliding shoes, 
and Said apparatus has Swinging levers con 
nected to said shoes, in combination with sliding 
seats to receive said blanks, after Said members 
have been tilted, and links uniting Said Seats to 
said levers. 

12. Apparatus of the kind described compris 
ing a pair of rockers, a Supporting axle therefor, 
an operating shaft, can and spring means aSSo 
ciated with Said' shaft and rockers for effecting 
and controlling the operation of the rockers, 
suction operated lifting means and bending 
means for unfolding blanks of sheet material, the 
bending means being connected to said rockers 
and controlled by the shaft, sliding shoes movable 
towards said lifting and bending means, to de 
liver said blanks to Said means, sliding seats mov 
able away from Said lifting and bending means 
for subsequently receiving said blanks, and 
Swinging levers on Said axle connected to said 
shoes and Seats and actuated by Said shaft. 

13. The apparatus according to claim 12, which 

l) 
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also comprises a grooved cam on said shaft and 
an arm affixed to one of Said levers and being 
engaged by said cam. 

14. The apparatus according to claim 12 which 
also has levers for bending the end parts of Said 
blanks after the blanks have been engaged by 
said bending means and are disposed on said 
Seats, Said levers being connected to said rockers. 

15. Apparatus for unfolding blanks of sheet 
material having Side and end parts to form boxes, 
comprising a hopper, sliding shoes for delivering 
Said blanks successively from Said hopper, pneu 
matic means for then engaging the side parts, 
and lifting Same, means for bending the end 
parts, sliding seats to receive said blanks after 
lifting and bending, a pair of rockers, rods con 
nected to Said rockers at one end and to said 
bending means at the other, swinging levers con 
nected to Said shoes and Said seats to displace 
Said shoes and Seats, a pair of levers to engage 
the end parts after said blanks are disposed on 
Said seats and after the seats are displaced, rods 
Connecting said levers to the other ends of said 
rockers, and means for operating said rockers. 

16. The apparatus according to claim 1, where 
in Said pneumatic means comprises suction cups 
in position to engage each side to pull such sides 
up into position. 
- DAVID LEWKOFF. 
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