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UNITED STATES PATENT OFFICE 
2,637,251 

GLUED FEAF Box FOLSNG MACHINE 
Francis J. Spiess, Rochester, N. Yi assig 

Rieckhefe Coritainer Coipariy. so to 
Caimden, N.J., 

a coatiation of Delaware 
Application October 26, 1950, Serial No. 92,275 

12 Clains. (GI, 93 49) 
1. 

This invention relates to folding box machinery 
and more particularly to an improved niachine 
for manufacturing corrugated fiber containers 
having a simple glued fiap. 
Paper cartons or folding boxes of corrugated 

paperboard have heretofore been made in a wide 
variety. One common type of box comprises a 
contiguous piece of paperboard which is folded 
at each corner and joined on one cornerby, ifieans 
of a sealing strip of tape the full depth of the 
box;' such a box is called a “corner taped box.” 
Another common form of paperboardbox uses an 
overlapping. joint ordinarily at one of the coilers, 
and a plurality of heavy staples to join the over 
lapped ends; such a box is called a “stitched flap box." Many disadvantages and complications in 
the continuous manufacture of the above boxes 
have been encountered. With regard to the taped 
box, the finished box comprises two separate 
pieces, namely the box blank and the corner tape. 
In producing such a box, it is necessary to feed 
the tape to the folded box blank at the proper 
station. Tape breakages and problems of registry 
have been frequent. Likewise with the stitched 
box, the stapling machines must be properly 
timed and controlled. Furthermore, the staplers 
frequently jam or otherwise get out of order. In 
both cases, the set-up time for the machine is 
substantial due to the necessity of properly tin 
ing and adjtisting the closure accessories. 
The present box machine avoids the above 

disadvantages by using a simple glued flap and it 
is therefore possible to dispense with the corrier 
tape as well as the complicated and expensive 
stapling machines used in the manufacture of the ; 
stitched flap-box. The recent approval of a gllied 
flap box for shipping, will permit this type of box 
to be produced in large quantities with consequerit 
substantial reduction in cost. 
A primary object of my invention therefore, is 

to provide a folding box machine for glued flap 
paperboardboxes. 
A further" object of the iiivention is to provide 

in a folding box machine means for crushing a 
portion of the box blank to permit the földed 
blanks to be flat-staicked. - 
A furtheir object of the invention is to provide 

an improved means for squaring a folded gllied 
flap box blank. . . 
A further object of the invention is to provide 

in a folding box machine for a glued flapbox, 
means for softening at least one of the földed 
corners of the bank to permit accurate Stuaring 
of the completely folded box: 

Further objects will be apparent from the spec 
ification and drawings in which: 
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that the box blanks are exactly squal 

2. 
Fig. 1 is a top view partly diagrammatic of a 

folding box machine' constructed in accordance 
with the present invention; 

Fig. 2 is an enlarged sectional detail as seen at 
2-2 of Fig. 1; 

Fig. 3 is an enlarged fragmentary top view of a 
part of the structure of Fig.1 showing the squa 
ing and conditioning rolls; r 

Fig. 4 is an enlarged fragmentary detail as seen 
at 4.4 of Fig. 3;' w ..w X 

Fig. 5 is an enlarged sectional detail of one of 
the crushing rolls, as seen at 5-5 of Fig. 1; 

Fig. 6 is a top view of the structure of Fig. 5, 
but showing the crushing roll inbroken lines; 

Fig. 7 is an enlarged sectional detail as seen at 
if of Fig. 1: - 
Fig. 8 is a fragmentary detail of a part of the 

structure of Fig. 7 in a moved position; 
Fig. 9 is a sectional view as seen at 9 9 of 

Fig. 7; - 
Figs. 10-17 show progressive steps in the scor 

ing, slotting, folding and gluing operations of the 
structure of Fig. 1; and * . s i t . .'; ...; . . . . . k Fig. 18 is a fragmentary sectional detail asséen 
at 8.8 offigi. 
The ihvention comprises essentially 'a modified 

and improved box folding machine in which a 
scored and slotted box blank is cut to provide a 
flap at one corner thereof. The flap as well as a portion of the abutting end to which the flap is 
glued is pressed or crushed to substantially die. 
half its original thickness. After glue is applied 
to the flap, the ends of the blank are folded over 
so that the crushed flap is in contact withi the 
crushed portion on the opposite end of the blank. 
The box'folding mechanism comprises a pair of 

rotating cranks having rollers on the ends there 
of, which are staggered transversely of the box 
blank conveyor. With the glue still in a tacky 
condition, the edges of the folded blank are squared' and crushed by a pair of oppositely dis 
posed, driven rolls of special shape. The condi 
tioned blanks are theiifed to a squaring abutment 
or backstop located directly across the main con 
veyerline'so that the folded boxes are continiti 
ously beat up against the backstop and at the 
same time carried and pressed transversely to a 
stacking stationi. By the time the boxes have 
reached the stacking station, the gllie has set so 

w and can 
be stacked without bulging at the flap joint. 

Referring now more particularly to Fig.1; 
box' folding machine' constructed in accordance 
with the invention comprises fixed longitudihal 
frame meinbers 23 and 2 which are para. aid eicose-the-adjistable cofiveyef framienieri 

  

  



2,637,251 
3 

bers 25 and 26. Fixed members 23 and 24 ex 
tend from the loading platform 2 at one end to 
the squaring platform 28 at the other end. The 
cut box blanks 29 are placed on platform 2 be 
tween guides 30, 3e and from thence are fed under 
a shaft 3 journaled in frames 23 and 24. Shaft 
3 is provided with a flap-forming knife roll 32, 
longitudinal slotting rolls 33, 34 and 35, and a 
segmental crushing roll 36 at the opposite end. 
After passing under shaft 3, the blank passes 
under shaft 37 which is provided with four longi 
tudinal score rolls 38, 39, 40 and 4. It will be 
understood that cooperating shafts and rolls are 
provided underneath shafts 3? and 37 and that 
the slotting and scoring of box blanks is Well 
known in the art. The transverse Score lines 45 
and 46 (as seen in Fig. 11) are applied to the box 
blank in conventional manner. It Will also be 
understood that roll 33 cuts slots 47 and 48, roll 
34 cuts slots 48 and 50, and roll 35 cuts slots 5 
and 52; whereas rolls 38-41 make score lines 53, 
54, 55 and 56 respectively. 
After passing under shaft 37, the scored and 

slotted blank appears substantially as shown in 
Fig. 11, having a flap 5 at one end which has 
been cut by roll 32, and a crushed area, 58 at the 
opposite end which has been made by roll 36, as 
shown more clearly in Fig. 5. This roll has a 
raised segment 59 having a length. Substantially 
equal to the length of flap 57 so that when the box 
blank 29 (which is usually of the well known cor 
rugated cardboard construction) passes between 
roll 36 and backing roll 60, a portion of the blank 
between transverse scores 45 and 46 is pressed or 
crushed to approximately one-half its original 
thickness. 

Shaft 6 journaled in frame members 23 and 
24, carries a crushing roll 62 for the flap 57 and 
also is provided with pulleys 63, 63 for belts 64 
and 65. As control of the box blank 29 is trans 
ferred from the rolls on shafts 3 and 37 to belts 
64 and 65, the flap 57 is compressed or crushed 
to approximately one-half its original thickness, 
as noted above. Upon passing under control of 
belts 64 and 65, the flap 57 passes over the gluer 
66 which applies glue to the underside of the flap. 

. The main conveyer belts 67 and 68 also pass 
over pulleys 69, 69 on shaft 70 which is directly 
below shaft 6 (Fig. 18). Belts 67 and 68 extend 
longitudinally between frame members 25 and 26 : 
and pass over pulleys 5 and 76 on shaft 77 (Fig. 
3). The belts are likewise supported along their 
lengths on small rollers 78, 78 (shown in Fig. 2) 
and a plurality of box blank guide rollers 79, 79 
are adjustably mounted in bracket assemblies 80 
Secured to frame members 25 and 26. 

Fig. 18 illustrates the supporting framework 
for the upper conveyer belts 64 and 65 which com 
prises frame members 8? and 82 transversely 
slidable on rods 83 and 84. Lateral adjustment for 
bracket 82 is obtained by rotation of screw shafts 
85 and 86 which are journaled in stationary frame 
member 87. Crank 88 is connected to screw shaft 
85, and shafts 85 and 86 are drivingly connected 
to Screw shafts 89 and 90 by means of chain 91. 
In this Way, rotation of crank 88 serves to lat 
erally position adjustable frame member 26 si 
multaneously with bracket 82. 
The opposite bracket 8 and opposite adjust 

able frame member 25 may be similarly adjusted 
by means of a Crank 88a secured to the screw 
shaft 85a journaled in stationary frame member 
8d. Shaft 85a is drivingly connected to cor 
responding screw shafts 86a, 89a and 90a. Frame 
members 25 and 26 are slidably supported on cross 
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4 
shafts 92 and 93 mounted in the stationary frame 
In embers 23 and 24. 
As the box blanks pass beyond the crushing 

roll 62, they appear as shown in Fig. 11 with the 
flap 51 and the cooperating area, 58 compressed. 
AS SOOn as the blanks have passed under the gluer 
66, the upper portion 29a of the blank comes in 
contact with the folding arm 98 which bends this 
portion of the box around score line 54, as shown 
in Fig. 12. Soon after portion 29d has been ele 
Wated by arm 98, the opposite box portion 29b. 
Comes in contact with the opposite folding arm 
99 Which is longitudinally offset on the conveyer 
With respect to arm 98. Progression of the blank 
Similarly bends portion 29b on score line 56, as 
shown in Fig. 13. 
As the upper portion 29 a leaves arm 98, it is 

engaged by a rotating crank 00 which is mounted 
On a transverse. shaft 02 by means of a ratchet 
drive 03 controlled by a spring f O4. Shaft O2 
is journaled in bracket 05 on frame member 25 
and is driven by a sprocket (6 and a chain 07. 
The Opposite folding crank 08 is longitudinally 
offset on frame member 26 with respect to crank 
100. Otherwise, the construction of the folding 
cranks is identical. Each crank arm proper is 
provided with a resilient roller i09 which is jour 
naled on a stud 0 fastened in the end of crank 
arms 80, 08 by means of a cap screw . . . Crank 
08 is mounted on shaft f 2 with which it also has 

a Spring-loaded ratchet driving connection at 3. 
Spring f 4 permits the crank O8 to be turned on 
shaft 2 So that it may be driven in any timed 
relationship with the travel of the box blanks on 
the conveyer. Crank 08 is driven by means of a 
Sprocket 5 Secured to shaft 2 and a chain 6. 
Fig. 13 shows the upper portion of the box blank 
29a folded completely flat by crank 00 and at 
the same time the opposite portion 29b has been 
partially folded by means of the arm 99. As the 
blank further advances along the conveyer, crank 
08 folds down the portion 29b so that the crushed 

area 58 on portion 29b overlaps the flap 57 as 
shown in Fig. 14. 
Due to the fact that the scoring rolls 39 and 4 

may register either between corrugations on the 
box blank or on top of a corrugation or in any 
intermediate location, it sometimes happens that 
the Score lines do not provide a Completely 
Squared blank after the folding arms have per 
formed their function. Such a blank is shown in 
Fig. 16 in which it will be noted that the edges 
of portions 29a and 29b are not in line. In order 
to insure that the box blanks when finally glued 
are completely Square, I provide a pair of condi 
tioning and squaring rolls 28, 2 transversely 
Opposite each other on frames 25 and 26 respec 
tively. The periphery of each roll 20 and 2 
has a V-shaped portion 22 which terminates in 
an annular narrow groove 23 of Substantially 
less Width than twice the thickness of the box 
blank. The rolls are mounted on adjustable 
bracket assemblies 25 and 26, and the roll 
shafts 27 and f28 are provided with driven pull 
leys 29 and 30 respectively, that are in turn 
driven from shaft 77 through belts f3, 32 and 
pulleys 33, 34 on shaft 77. 
As the folded blanks proceed along the con 

Veyer belt, the slotted edges 29c and 29d are 
engaged by the rolls 20 and 2?. Some crushing 
effect takes place on these slotted edges 23c, 29d., 
but the material that has previously been re 
moved by the slotting operation somewhat re 
duces the lateral pressure between the rolls, and 
Consequently the amount of crushing or soften 
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ing. However, when the rolls 20, 2 contact 
the folded areas 29é and 29f of the edges (Figs. 
5 and 16), these edges are laterally forced into 
grooves 23, 23 so that the folded portion of the 
blank is extruded and softened. As the edges 
29e and 29f come in contact with the rolls 29, 21, any mis-alignment in portions 23d and 29b 
is corrected by the iaiteral pressure between the 
rolls which twists the portions into place by 
pivoting around the previously softened edges 
29e and 29f. 

it will thus be understood that the irolls 2. 
and 2 perform dual functions. First, they 
crush or condition the folded edges of the iianks 
and second, the rolls assist in aligning and 
squaring both the longitudinal and side edges of 
the folded blanks. As a result, a mis-aligned 
blank such as shown in Fig. 16, is usually prop 
erly aligned after it leaves the rollis 25 and 21. 

After the box blanks have been carried beyond 
conditioning rolls 23 and 24, they leave con 
veyer belts 67 and 88 and pass between a plu 
rality of Iower driven shafts 35, 35, 37 and 
;38, and cooperating upper shafts 35a, 33a, 
13a and 33c. The upper shafts may, if desired, 
be provided with individual rolls $39, 33 posi 
tioned to engage the edges of the box lank. 
Ordinarily, a conventional printing mechanism 
(not shown) will be located either at the front 
of the frame for example, between shafts 37, 6t, 3 
or at the rear of the frame between shafts 
35a-138a. As the blanks pass over the last 
shaft 38, they are kicked onto a transversely 
moving belt 43 and against an adjustable back 
stop 4: by means of "eccentric kicker rolls i2, 
42 on shaft 43. The rate of travel of conveyer 

belt, it is relatively slower than belts 6 and 8 
so that the folded blanks aire stacked in an over 
lapping or shingled relationship, as shown in 
Fig. 9. With the blanks thus stacked and with 
the glue on flap 57 still tacky, it is possible to 
align the portions 23a and 29b with great accur. 
racy. 
This final aligning operation adequately re 

moves any mis-alignment in the edges of the 
box blanks that has not previously been cor 
rected by rolls 2, 2d. For this purpose, I 
employ a reciprocating blade 58 which is pivot 
ally mounted on shaft 5 by means of angle 
brackets S2 and 53. The blade 5 is caused to 
reciprocate transversely of belt 60 by means of 
an eccentric 53 on shaft i55. Eccentric 54 is 
connected to blade 5 by eccentric strap 5S 
which is pivotally secured to a backing plate 5: 
on the blade. The top edge of the blade is 
notched or Serrated So that fingers 50d, 50. 
which form the Serrations on the blade, are in 
alignment with the gaps between rolls 39a, 39c, 
on shaft $8 when the blade 59 is retracted in 
the position of Fig. 8. In this position of the 
blade, a box blank is kicked from the shafts 33, 
$380, onto the belt .49 and against the backstop 
ill. As the blade is advanced by rotation of 
shaft £55, the edges of the box blank are pre 
cisely aligned by pressure between the backstop 
& and the blade 50. Furthermore, the 

Shingled Stacking of the boxes insures that each 
blank is beaten up against the backstop many 
times before it travels out of reach of the blade. 
The backstop Al is mounted on a pair of adjust 
ing screws 58, 58 mounted in rotataiole 
threaded guides 59, 59. Accurate adjustinent 
of the backStop may be made by hears of the 
hand wheel 6) and chain 6 by which guides 
59, 59 are simultaneously tried. 
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The proper pressure for completing the adhe 

sion between the glued flap 5 and the cooperat 
ing edge of the folded blank, is obtained by 
Eleans of a floating pressure belt 62 mounted on 
rollers 63 and 64. This belt is pivotally stip 
ported from shaft 65 by means of airns S6 and 
St. Shaft 83 journaled in arris S6 and 67, 

drives roller is through chains i and . 
It will be noted that meribers 2 and 3 are of 
Sufficient length to locate roller 63 adjacent 
blade 5G so that the shingled blanks are pressed 
by the belt 52 before they pass beyond contact 
with blade 250. This insures the final applica 
tion of gluing pressure while accurate alignment 
is still maintained. m 

It will thus be understood that I have provided 
a relatively simple, accurate and eficient box 
folding machine which insures extremely accu 
rate gluing of an overlapped fiap. This is im 
portant in providing accurate stacking and 
shipment of the knocked-down blanks as well as 
proper registry Of the flaps. When the box is 
opened. Furthernore, the crushing of the over 
lapped area of the blank assists in stacking the 

5 blanks and in avoiding any projection. On the 
outside of the completed stack. 

Having thus described my invention, I claim: 
1. In OX forning inachinery, the coin bination 

which comprises a flap-cutting roll, a crusher 
for said fap, a crusher for the box blank in an 
area, positione: to register with the flap when 
tile lank is folded, a first box blank folding arm 
rotitably riotiinited adjacent the foided edge of 
ti.2 CX isla;ik, a second box folding an rotat 
ably in guited in staggered relation to the oppo 
site edge of the folded box blank, means for 
tiining Said box folding arms with respect to the 
conveye' osit, a concave crushing roll mounted 
On either side of the edge of the advancing box 
flank, a backstop against which the folded box 
pianks are delivered after passing through the 
COEiditioning rollis, aligning means for beating up 
the folded box blanks against the backstop, and 
a second conveyer for carrying the folded box 
blanks transversely away from the backstop. 

2. In box forming machinery, the combination 
which comprises a flap-cutting roll, a crusher 
for Said flap, a crusher for the box bank in an 
area positioned to register with the flap when 
the blank is folded, a first box blank folding 
arin rotatabily mounted adjacent the folded edge 
of the box blank, a Second box folding arm rotat 
ably in Ounted in Staggered relation to the oppo 
site edge of the folded box blank, means for 
tinning said box folding arms with respect to the 
conveyer belt, a concave crushing roll mounted 
On either Side of the edge of the advancing box 
blank, a backstop against which the folded box 
blanks are delivered after passing through the 
conditioning rolls, aligning means for beating 
up the folded box blanks against the backstop, 
a Second conveyer for carrying the folded box 
blanks transversely away from the backstop, and 
a pressing head above said second conveyer ex 
tending into a Zone adjacent the blade, whereby 
the flap is finally sealed under pressure while 
under control of the blade. 

3. In box forming machinery, the combination 
which comprises a flap-cutting roll, means in 
cluding a pair of crusher rolls for compressing 
Said fiap to Substantially one-half its initial 
thickness, means including a pair of crusher rollis 
for compressing the opposite end of a box blank 
to Substantially one-half its initial thickness, 
a first box blank folding arm rotatably mounted 
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adjacent the folded edge of the box blank, a sec 
Ond box folding arm rotatably mounted in stag 
gered relation to the opposite edge of the folded 
box blank, means for timing said box folding 
arms with respect to the conveyer belt, a concave 
Crushing roll mounted on either side of the edge 
of the advancing box blank, a backstop against 
which the folded box blanks are delivered after 
passing through the conditioning rolls, aligning 
means for beating up the folded box blanks 
against the backstop, and a second conveyer for 
carrying the folded box blanks transversely away 
from the backstop. 

4. The Sub-combination in a box folding ma 
chine which comprises a pair of longitudinal 
parallel frame members, a conveyer belt mounted 
On each of Said frame members, a plurality of 
roll shaftS mounted in advance of said frame 
members, a plurality of cutting rolls on said rol 
shafts, at least one of said cutting rolls forming 
a flap on a box blank, a crushing roll positioned 
On One of Said Shafts for compressing said flap 
to substantially one-half its initial thickness, a 
Second crushing roll mounted on one of said 
shafts for compressing a flap-cooperating area. 
on the opposite end of the box blank to substan 
tially one-half its initial thickness, a first rigid 
folding arm mounted on one of said frame men 
bers, a Second rigid folding arm in lateral stag 
gered relation to Said first folding arm, said sec 
ond arm being mounted on the other of said 
frame members, a first driven crank rotatable in 
a vertical plane and mounted on one of said 
frame members adjacent the terminus of the 
first folding arm, a second driven crank rotatable 
in a vertical plane mounted in the other of said 
frame members adjacent the terminus of the 
Second folding arm, means for rotating each of 
Said cranks in timed relation to the conveyer belt 
travel, a pair of conditioning rolls mounted trans 
versely opposite each other on the adjustable 
frame members and at a station subsequent to 
Said cranks, a vertical shaft for each of said con 
ditioning rolls, means for driving each of said 
Shafts, walls around the periphery of each of 
Said conditioning rolls defining a V-shaped annu 
lar notch, walls on each of said rolls defining an 
annular groove at the base of said notch, a trans 
Verse conveyer positioned at a station subsequent 
to the conditioning rolls, a backstop positioned 
over Said transverse conveyer and in alignment 
With the frame members, kicker means for de 
positing folded box blanks against the backstop 
and onto the transverse conveyer, and a recipro 
cating blade for beating up the folded box blanks 
against the backstop. 

5. The Sub-combination in a box folding ma 
Chine which comprises a pair of longitudinal 
parallel frame members, a conveyer belt mounted 
On each of Said frame members, a plurality of 
roll shafts mounted in advance of said frame 
members, a plurality of cutting rolls on said roll 
shafts, at least one of said cutting rolls forming 
a flap on a box blank, a crushing roll positioned 
On one of said shafts for compressing said flap 
to substantially one-half its initial thickness, a 
Second crushing roll mounted on one of said 
shafts for compressing a flap-cooperating area. 
On the opposite end of the box blank to substan 
tially one-half its initial thickness, a first rigid 
folding arm mounted on one of said frame mem 
bers, a Second rigid folding arm in lateral stag 
gered relation to said first folding arm, said sec 
Ond arm being mounted on the other of Said 
frame members, a first driven crank rotatable 
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8 
in a vertical plane and mounted on One of Said 
frame members adjacent the terminus of the first 
folding arm, a Second driven crank rotatable in 
a vertical plane mounted in the other of Said 
frame members adjacent the terminus of the 
Second folding arm, means for rotating each of 
Said cranks in timed relation to the conveyer belt 
travel, a pair of conditioning rolls mounted trans 
Versely opposite each other on the adjustable 
frame members and at a station Subsequent to 
said cranks, a vertical shaft for each of said 
conditioning rolls, means for driving each of said 
Shafts, walls around the periphery of each of 
Said conditioning rolls defining a V-shaped annu 
lar notch, walls on each of said rolls defining an 
annular groove at the base of said notch, a trans 
verse conveyer positioned at a station Subsequent 
to the conditioning rolls, a backstop positioned 
over said transverse conveyer and in alignment 
with the frame members, kicker means for de 
positing folded box blanks against the backstop 
and onto the transverse conveyer, a reciprocating 
blade for beating up the folded box blanks against 
the backstop, and means for pressing the stacked 
box blanks On the transverse conveyer to com 
plete gluing of the tab while the blanks are being 
beaten up between the blade and the backstop. 

6. The Sub-combination in a box folding ma 
chine which comprises a pair of longitudinal 
parallel frame members, a conveyer belt mounted 
On each of Said frame members, means for feed 
ing box blanks to Said Conveyer belt, means for 
Crushing transverse marginal areas on each of 
said blanks, means positioned on each of said 
frame members for folding the ends of the box 
blanks to present said crushed areas in overlap 
ping relationship, a pair of conditioning rolls 
mounted transversely opposite each other on the 
frame members, walls around the periphery of 
each of said conditioning rolls defining a V 
shaped annular notch, and walls on each of Said 
rolls defining an annular groove at the base of 
Said notch, said groove being less than twice the 
thickness of the box blank. 

7. The sub-combination in a box folding ma 
chine Which comprises a pair of longitudinal 
parallel frame members, a conveyer belt mounted 
On each of said frame members, means for feeding 
box blanks to said conveyer belt, means for crush 
ing transverse marginal areas on each of said 
blanks, means positioned on each of said frame 
members for folding the ends of the box blanks 
to present said Crushed areas in overlapping rela 
tionship, a pair of conditioning rolls mounted 
tranSVersely opposite each other on the frame 
members, Walls around the periphery of each of 
Said conditioning rols defining a V-shaped an 
nular notch, walls On each of said rolls defining 
an annular groove at the base of said notch, said 
groove being less than twice the thickness of the 
box blank, a transverse conveyer positioned at a 
station Subsequent to the conditioning rolls, a 
backstop positioned over said transverse conveyer 
and in alignment with the frame members, kicker 
means for depositing folded box blanks against 
the backStop and onto the transverse conveyer, 
and a reciprocating blade for beating up the 
folded box blanks against the backstop. 

8. The Sub-combination in a box folding ma 
Chine which comprises a pair of longitudinal 
parallel frame members, a conveyer belt mounted 
On each of Said frame members, means for feed 
ing box blanks to said conveyer belt, means for 
crushing transverse marginal areas on each of 
Said blanks, means positioned on each of said 
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frame members for folding the ends of the box 
blanks to present said crushed areas in overlap 
ping relationship, a pair of conditioning rolls 
mounted transversely, opposite each other on the 
adjustable frameraenbers and at a station sub 
Sequent to said cranks, a vertical shaft for each 
of said conditioning rolls, means for driving each 
of said shafts, walls around the periphery of each 
of said conditioning roils defining a V-shaped 
annular notch, walls on each of said rolls defining 
an annular groove at the base of said notch, of 
Substantially less width than twice the thickness 
of a box blank, a transverse conveyer positioned 
at a station subsequent to the conditioning rolls, 
a backstop positioned over said transverse con 
veyer and in alignment with the frame members, 
kicker means for depositing folded box blanks 
against the backstop and onto the transverse con 
Weyer, and a reciprocating blade for beating up 
the folded box blanks against the backstop. 

9. A box folding machine comprising a pair of 
parallel longitudinal stationary frame members, 
a pair of transversely adjustable frame members 
supported between said stationary frame mem 
bers, in eans for simultaneously adjusting said 
Second named frame members, a conveyer belt 
mounted on each of Said adjustable frame mem 
bers, a plurality of roll shafts journaled in said 
stationary frame members in advance of the ad 
justable frame members, at least one cutting roll 
On Said shafts for forming a flap on the box blank, 
a crushing roll positioned on one of said shafts 
for compressing said flap to substantially one 
half its initial thickness, a second crushing roll 
mounted on One of Said shafts for compressing a 3 
flap-COOperating area on the opposite end of the 
box blank to Substantially one-half its initial 
thickness, a first rigid folding arm mounted on 
one of the adjustable frame members, a second 
rigid folding arm in lateral staggered relation to 
Said first folding airin, said second arm being 
mounted on the other of said adjustable frame 
members, a first driven crank rotatable in a ver 
tical plane and mounted adjacent the terminus 
of the first folding arm, a second driven crank 
rotatable in a vertical plane mounted adjacent 
the terminus of the second folding arm, means 
for rotating each of said cranks in timed relation 
to the conveyer belt travel, at least one condi 
tioning roll mounted on one of the adjustable 
frame meinbers and at a station subsequent to 
said cranks, a vertical shaft for said conditioning 
roll, means for driving said shaft, Wails around 
the periphery of said conditioning roll defining 
a V-shaped annular notch, walls on said roll 
defining an annular groove at the base of said 
notch, of Substantially less width than twice the 
thickness of a box blank, a transverse conveyer 
positioned at a station Subsequent to the cordi 
tioning roll, a backstop positioned over said trans 
verse conveyer and in alignment with the adjust 
able frame thenbers, kicker means for depositing 
folded box blanks against the backstop aid onto 
the transverse conveyer, and a reciprocating blade 
journaled on the sationary fraine neibers for 
beating up the folded box blanks against the 
backstop. 

10. A box folding nachine comprising a pair 
of parallel longitudiinal Stationally frame mean 
bers, a pair of transversely adjustable frame 
neers supported between said stationary 
frame inera3rs, ine&nS for sinultaneously ad 
justing said second named frame members, a 
conveyer belt, gointed on each of said adjustable 
frame members, a plurality of roll shafts jour 
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10. 
naled in said stationary frame members in ad 
vance of the adjustable frame members, at least 
one cutting roll on said shafts for forming a 
flap on the box blank, a crushing roll positioned 
On One of Said shafts for compressing said flap 
to. Substantially one-half its initial thickness, a 
Second Crushing roll mounted on one of said 
Shafts for compressing a flap-cooperating area, 
on the opposite end of the box blank to substan 
tially one-half its initial thickness, a first rigid 
folding arm mounted on one of the adjustable 
frame members, a second rigid folding arm in 
lateral staggered relation to said first folding 
arrin, Said Second arm being mounted on the other 
of said adjustable frame members, a first driven 
crank rotatable in a vertical plane and mounted 
adjacent the terminus of the first folding arm, a 
Second driven crank rotatable in a vertical plane 
mounted adjacent the terminus of the Second 
folding arm, means for rotating each of said 
cranks in timed relation to the conveyer belt 
travel, at least one conditioning roll mounted on 
One of the adjustable frame members and at a 
station Subsequent to said cranks, a vertical shaft 
for said coaditioning roll, means for driving said 
shaft, walls around the periphery of said con 
ditioning roll defining a W-shaped annular notch, 
and Walls on said roll defining an annular groove 
at the base of Said notch, of Substantially less 
width than twice the thickness of a box blank. 

11. A box folding machine comprising a pair 
of parallel longitudinal stationary frame mem 
bers, a pair of transversely adjustable frame 
members supported between said stationary 
frame members, means for simultaneously ad 
justing said second named frame members, a 
conveyer belt mounted on each of Said adjustable 
frame members, a plurality of roll shafts jour 
nailed in said stationary frame members in ad 
vance of the adjustable frame neinbers, a plu 
rality of cutting rolls on said roll shafts, at least 
one of said cutting rolls forming a flap on a 
box blank, a crushing roll positioned on One of 
said shafts for compressing Said flap to Substan 
tially one-half its initial thickness, a second 
crushing roll mounted on one of said shafts for 
compressing a flap-cooperating area, on the Oppo 
site end of the box blank to Substantially one-half 
its initial thickness, a gluer mounted on One of 
the stationary frame members for applying glue 
to one side of the flap, means positioned on each 
of said frame members for folding the ends of 
the box blanks to present said Crushed areas in 
overlapping relationship, a pair of conditioning 
rolls mounted transversely opposite each other on 
the adjustable frame members and at a station 
subsequent to said folding means, a vertical shaft 
for, each of said conditioning rolls, means for 
driving each of said shafts, walls around the 
periphery of each of said conditioning rolls de 
fining a V-shaped annular notch, Walls on each 
of said rolls defining an annular groove at the 
base of said notch, of substantially less width 
than twice the thickness of a box blank, a trans 
verse conveyer positioned at a station Subsequent 
to the conditioning rolls, a backstop positioned 
over said transverse conveyer and in alignment 
With the adjustable frame members, kicker means 
for depositing folded box blanks against the back 
stop and onto the transverse conveyer, and a 
reciprocating blade journaled on the stationary 
frame members for beating up the folded box 
blanks against the backstop. 

2. A box folding machine comprising a pair 
of parallel longitudinal stationary frame mem 
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bers, a pair of transversely adjustable frame 
members supported between said stationary 
frame members, means for simultaneously ad 
justing said second named frame members, a 
conveyer belt mounted on each of said adjustable 
frame members, a plurality of roll shafts jour 
naled in said stationary frame members in ad 
vance of the adjustable frame members, a plu 
rality of cutting rolls on said roll shafts, at least 
one of said cutting rolls forming a flap on a box 
blank, a crushing roll positioned on one of Said 
shafts for compressing said flap to Substantially 
one-half its initial thickness, a Second crushing 
roll mounted on one of said shafts for Compres 
sing a flap-cooperating area on the opposite end 
of the box blank to substantially one-half its 
initial thickness, a gluer mounted on One of the 
stationary frame members for applying glue to 
one side of the flap, a first rigid folding arm 
mounted on one of the adjustable frame members, 
a second rigid folding arm in lateral staggered 
relation to said first folding arm, Said Second arm 
being mounted on the other of said adjustable 
frame members, a first driven crank rotatable in 
a vertical plane and mounted adjacent the ter 
minus of the first folding arm, a Second driven 
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crank rotatable in a vertical plane mounted ad 
jacent the terminus of the Second folding arm, 
means for rotating each of Said Cranks in timed 
relation to the conveyer belt travel, a transverse 
conveyer positioned at a station contiguous to 
the terminus of the conveyer belts, a backstop 
positioned over said transverse conveyer and in 
alignment With the adjustable frame members, 
kicker means for depositing folded box blanks 
against the backstop and onto the transverse Con 
veyer, and a reciprocating blade journaled on 
the stationary frame members for beating up 
the folded box blanks against the backstop. 

FRANCIS. J. SPIESS. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Number Name Date 
795,949 Wright ------------ Aug. 1, 1905 
799,942 Roehl ------------- Sept. 19, 1905 

1,104,465 Adams ----------- July 21, 1914 
2,029,394 Sidebotham --------- Feb. 4, 1936 
2,236,664 Arneson ----------- Apr. 1, 1941 
2,517,449 Shields ------------ Aug. 1, 1950 


